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LITERATURE, 
The Naval Annual, 1892. Edited by T. A. Brassey, 
B.A., F.G.S. Portsmouth : Griffin and Co. 

A SOMEWHAT new departure has been taken with 
Brassey’s Annual this year, the editor having 
called in outside assistance to a larger extent than 
formerly. Hitherto Captain Orde Brown and Mr. 
F. K. Barnes have been the two chief contributors 
to the work, Mr. Barnes taking the constructive, 
or naval architects’ department, whilst Captain 
Orde Brown presided over the ordnance section. 
Mr. Barnes, as a distinguished naval architect who 
held so prominent a position at the Admiralty for 
many years, was naturally well equipped for his 
task of giving information in the matter of war- 
ships ; and the ability of Captain Orde Brown is too 
well known to need mention here. For the current 
issue, however, the editor has engaged a fresh array 
of talent, Messrs. Thursfield, Oldknow, Arnold- 
Forster, and Laird-Clowes all contributing to the 
work, in addition to which there is a chapter by 
M. Weyl on foreign navies. The first chapter is 
by the editor, and recounts the ‘‘ Progress of the 
British Navy in 1891-92,” in six pages, over a 
couple of which are devoted to the Sims- Edison tor- 
pedo. M. Weyel, whofollows, is invariably readable, 
even when commcn-place, as he occasionally is, for 
his truisms are always well chosen and felicitously 
expressed. For instance, ‘‘In war daring is often 
rewarded by success.” .... ‘‘The employment 
of new weapons by crews full of courage, but de- 
ficient in training, gives no indication of the 
value of the same weapons in more experienced 
hands.” .. . . ‘* All countries may profit by the 
lessons they can gather from their neighbours.” . . 
. . . **Inferiority of industrial resources, inferior 
skill on the part of the workman, defective organi- 
sation of the dockyards, make the rate of construc- 
tion much slower in some countries than in others.” 
The quotations are taken from one page, and would 
be invaluable to a copy-book compiler for a naval 
preparatory school. If while under the inspira- 
tion of M. Weyel we might venture to add an 
‘* elegant extract” of our own, we would say, ‘‘ That 
after all life consists mostly of truisms, and the 
greater part of our misfortune comes from their 
neglect.” Itis perhaps unnecessary to say that M. 
Weyel’s chapter contains more solid stuff. He 
deals with the navies of various foreign powers, in 
order commencing with France. He protests 
against the statement that the French Navy ‘‘ has 
a monopoly of mistakes.” The disclaimer is un- 
necessary when addressing the English public, for 
we know on the authority of various critics, 
newspaper and _ otherwise, that the British 
Navy claims the distinction. There is one fault 
which M. Weyel tells us is common to all 
navies; namely, lightness of construction in 
both of hulls and machinery. With regard to 
the latter, and, in some cases, to the former also, 
we should be inclined to say that it was rather to a 
want of more judicious application of material used, 
than to lack of it, that some recent defects might 
be attributed. No doubt these difficulties can be 
and have been overcome by the brute remedy of 
mere mass, but thatshould be but a temporary ex- 
pedient, leading to a more scientific solution of the 
problems involved. M. Weyel refers to the large 














adoption of water-tube boilers in the French Navy, 
which he describes as ‘‘a rash and imprudent 
step.” In this part of the work an illustration is 
given of the Marceau, a ship which occupied ten 
years in building. This compares very unfavour- 
ably with our wonder of rapid construction, the Royal 
Sovereign ; but the time would not appear quite 
so extravagant if we took some other of our battle- 
ships, notably the Inflexible. Perhaps, too, we 
are apt to be a little pharasiacal in our assumption 
of virtue about the Royal Sovereign. We say she 
was completed for the flag in thirty-three months 
from the date of laying the first keel plate. That 
is true, but we fancy a good deal was done before 
the first keel plate was laid. Portsmouth knew that 
she would have the ship to build and was able 
tomake preparations, moreover everything gave way 
to this favoured vessel. That was of course a wise 
policy, as it was desired to gain experience on this 
new type of ship before completing the fitting of 
the others of the same class. A contemporary, 
The Broad Arrow, recently said: ‘‘ By the time 
the contract-built ships are completed they will 
have cost morethan the dockyard-builtships, as well 
as having taken far longer to build.” If The Broad 
Arrow knows what any dockyard-built ships have 
cost, it knows something which no one ever yet has 
known. As to the comparison with regard to time, 
it is altogether unfair. It would be strange if the 
combined efforts of Whitehall and Portsmouth 
could not produce a remarkable result ; but, as we 
have said, the Royal Sovereign has been a favoured 
vessel throughout. In spite of all this our Admi- 
ralty and Dockyard officials have every reason to be 
proud of their work, but they may receive their 
due reward of praise without unfair comparisons 
with those who have not had their advantages. To 
return, however, to our review, M. Weyel gives a 
short description of the work done on the French 
Navy. Some of those who complain that occa- 
sionally our ships do not get through their trials at 
first effort, might read the following with advantage: 
‘* The trials of the Coétlogon have been remarkable 
for a succession of mishaps. After a final trial, 
which took place recently, the Government have 
refused to accept her, and the contractor is about 
to fit her with new machinery.” ... ‘The 
Davout, which was built with great rapidity at the 
dockyard at Toulon, has had many failures since 
she has been fitted out. She is oneof the most strik- 
ing examples of the mistakes which have been made 
in the last few years. She was nearly two years 
undergoing her trials.” Among other points 
worthy of notice, we are reminded that in the 
battle-ship Jauréguiberry the turrets will be re- 
volved and the guns worked by electric power. It 
is also to be noted that the money devoted to the 
building of ships for the French Navy is to be in- 
creased from 2,800,0001. to 4,000,000/. This would 
afford an argument for those who exclaimed against 
our last increased programme of ships—on the 
score that it would only incite other nations to 
additional enterprise, and we should be relatively 
where we were—were it not that M. Weyel tells us 
that during the debate on the proposal for these 
additions to the French Navy, ‘‘no allusion was 
made to the strength of the English fleet, nor was 
any comparison attempted—the only care of French 
politicians being to put their fleet in a position to 
meet the Forces of the Triple Alliance,” 








Turning to Germany we find that the programme 
of 1888-89 has been subject to delay, ‘‘ the condi- 
tions necessary to carry it out being diflicult to 
realise in a country which has not a large experience 
in shipbuilding, and which have not been realised 
in Germany.” Nevertheless, we are told, real pro- 
gress has been made, and the author foresees a 
time when Germany will become a naval power of 
importance. The constant increase in the num- 
ber of the personnel furnishes efficient crews ; and 
‘*Germany is proceeding to organise her Navy in 
the same scientific way in which she has organised 
her Army.” In Italy the financial situation has 
compelled a reduction in the expenditure on the 
Navy. The Re Umberto, Sardegna, and Sicilia 
will not be ready for sea during the current year. 
Little work is being done on the latter vessel at 
Venice, and she will not be completed till 1894, ten 
years after being laid down. With regard to Russia, 
the chief fact appears to be that the dockyard of St. 
Petersburg is now provided with new plant, which 
will enable it to build six large vessels and two of 
moderate tonnage at the same time. A new ship 
of 12,000 tons was commenced last autumn. The 
engines have beenordered from Messrs. Humphrys, 
Tennant, and Co. With regard to Austro-Hun- 
gary, Admiral de Sterneck, the head of the Imperial 
Navy, has informed the Diet that most of the ships 
do not fulfil the conditions necessary for naval 
warfare ; nevertheless, the Austrian dockyards are 
almost empty. In Denmark the mest notable 
point is that a cruiser, the Heindal, of 1280 tons, 
will have Thornycroft boilers. Three ironclads for 
Greece have been built in France and handed over, 
but several fast cruisers that were proposed have not 
been ordered from motives of economy. Holland 
hasaturretram of 4600 tonsin course of construction 
at Amsterdam, and last November a small ram of 
2490 tons was launched. There are also six tor- 

do boats of 80 tons in course of construction. 

. Weyel says: ‘‘ They are excellent little boats, 
the design of which has been suggested by that of 
the Yarrow boats.” The other European countries 
are dealt with, and a good deal of information is 
given on the progress made with the Navy in the 
United States, a subject upon which we have had 
very full particulars put before us of late. Other 
countries are dealt with, Brazil, Chili, Japan, &c. 
With regard to the latter great progress has been 
made. ‘‘The vessels of the Japanese Navy are 
remarkable for the order in which they are kept and 
the discipline which is maintained, and the martial 
spirit which is evinced on board.” Several of the 
Japanese Navy’s vessels have been built in France ; 
but we claim a share in virtue of a new cruiser of 4300 
tons and 23 knots, which has just been ordered 
from Elswick. Yet there are some few extremists 
who appear to advocate that all our war vessels 
should be built in Government establishments. 

The extracts we have given will serve to show the 
nature of the information contained in M. Weyel’s 
really excellent chapter on foreign navies. It con- 
cludes with some brief critical remarks which may 
be read with advantage by all interested in the 
subject. 

The chapter on the British Naval Manceuvres 
smells of the paste-pot. It is mostly between 
quotation marks, and might almost as well have 
been put in smaller type in the Appendix. The 
description of the French Manceuvres contains 
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more original matter, the parallel between the 
position of Admiral Puech and Torrington, at 
Beachy Head, being apt. In ‘‘ Lessons to be 
Drawn,” the author, Mr. J. R. Thursfield, points 
out the importance of fast cruisers, especially for 
ourselves. It is a need generally recognised, but 
none the less it is well to be reminded of it. He 
refers to ‘‘ the absolute inefliciency of torpedo boats 
as auxiliaries to a seagoing ironclad squadron.” 
Here naval opinion will, we think, be not so fully 
with him ; but a good deal depends on what is meant 
by ‘‘auxiliaries to a seagoing squadron.” If Mr. 
Thursfield intends to convey the idea that torpedo 
boats are not fit to accompany a fleet upon a 
voyage, such as Nelson made in search of the 
French to the West Indies and back, then he is 
stating a self-evident fact which requires no insist- 
ance ; and the same thing may be said in regard 
to expeditions of a far less extended character. 
But in spite of ‘‘the teachings of history”—so 
favourite a catch-word now-a-days-——it is, at least, 
doubtful whether such an incident will occur again; 
and it must be remembered that the majority of 
naval battles have been fought in relative proximity 
to the shore. The torpedo boat might well exclaim 
** Save me from my friends!” When the fish tor- 
pedo was first brought forward in its approximately 
perfected form the possibilities for destruction it 
opened up seemed so vast, especially viewed 
through the glass of the sensation-monger, the 
fact that it would sweep the board gained advocacy 
and credence. So at last it came to be gravely 
argued that the coming fleets would eonsist of tiny 
vessels of extremely high speed. ' This view has, 
of course, never been advanced by any ‘‘ level- 
headed” person—to adopt an Americanism which 
is here extremely apt—but those who oppose the 
torpedo boat in tolo very often attempt to saddle 
the other side with this view. Mr. Thursfield is 
too fair to adopt such tactics, for he says that no 
one will dispute the immense value of torpedo 
boats within their proper sphere of action. But 
the question is, What is their proper sphere of 
action? And this naturally depends on circum- 
stances and opportunities. It is much to be re- 
gretted that Lieutenant Sturdee of the Vernon was 
not permitted to contribute a paper on this subject 
to the Royal United Service Institution; but it is 
to be hoped that the Intelligence Department at 
the Admiralty has some well-considered views 
docketed in its pigeon holes. We may perhaps 
take it for granted that the chief element in a suc- 
cessful torpedo boat attack must be surprise. The 
night attack upon ships at anchor, or under way, 
has often been illustrated during the manceuvres. 
It is comparatively a straightforward matter ; the 
points to be discussed are those of detail. Is it, 
however, so sure, as is sometimes assumed, that 
the torpedo boat will play no part in a naval 
action? To borrow one of M. Weyel’s aphorisms, 
‘‘in war daring is often rewarded by success ;” 
and happily, we have every justification for in- 
cluding ‘‘ daring” amongst the factors upon 
which we may build our future naval tactics. ‘‘ The 
torpedo boat is the arm of the weak.” That is 
another catch-phrase which has done much service 
of late ; but possibly even we may be locally and 
temporarily weak. If it can be shown by fair 
argument that no hostile fleet is ever likely to 
approach our shores—that ‘‘ the teachings of his- 
tory” may be disregarded in this respect—that no 
naval battle will be fought within ‘‘ torpedo boat 
radius’ of any of our ports, then the value of the 
torpedo boat will fall to zero. Further, if it can be 
shown that torpedo boats would be more trouble 
than assistance to their own side in a naval engage- 
ment, as is sometimes said, that too would discount 
their value immensely. But neither of these points 
has been, nor can be decided in time of peace. 
The former is outside controversy; the latter 
requires careful investigation and discussion by 
competent naval authorities, vepresenting many 
shades of opinion, but more especially present-day 
opinion. Wedo not thiuk there is much in the 
general argument that an admiral would be more 
worried than helped by his torpedo boats ; because, 
we imagine, the admiral would bother his head very 
little about his torpedo boats, having his attention 
fixed on more weighty matters. The torpedo boat 
would be a free lance, taking her chance of stray 
shots, either from friend or foe ; and, with the ad- 
vantage of such cover as would be afforded by 
friendly vessels, dashing in to plant a blow when- 
ever opportunity offered. Perhaps that opportunity 
would arise most frequently amongst the lame 





ducks after the fight had made progress. But we 
must leave this very debatable subject to return to 
Mr. Thursfield, and in doing so we echo his state- 
ment that the torpedo boat ‘‘ must form a subordi- 
nate weapon in the naval armoury of a power which 
depends for its very existence on its capacity to 
take and to keep the strategical command of the 
sea.” That is true. A torpedo boat is not an 
answer to a battle-ship, to a cruiser, or to a gun- 
boat ; but it is very cheap, and has immense possi- 
bilities. 

Mr. Thursfield also deals at length with the 
Russian, the Austrian, and the German manceuvres, 
the accounts of which will be read with advantage 
by those interested in these matters. 

The next chapter contains ‘‘ Descriptions of some 
Ships Building and Completing.” It isfrom the pen 
of a trained expert of mature experience, Mr. F. K. 
Barnes. It is not so fluent—we had almost said 
‘*olib ’—as some other parts of the book, but one 
has the pleasant assurance of being in the hands of 
a safe guide. The Royal Sovereign naturally occu- 
pies a good deal of Mr. Barnes’ attention ; and 
while he pays a deserved and graceful tribute of 
praise to his late colleagues for the rapidity with 
which the vessel was completed, he does not forget 
what is due to the contractors who supplied the 
material. Neither does he omit a word of com- 
mendation for Pembroke Dockyard, from whence 
the Empress of India was launched in May of last 
year. The Hood, the Repulse, the Ramillies and 
other ships on the programme, are also referred to. 
The progress in France next occupies attention, a 
full description being given of the Brennus ; and 
after this follow details of the vessels building for 
other foreign navies. The only comment we make 
on this chapter is, that it might with advantage 
have been longer. We should have welcomed some 
critical remarks from one so well able to make 
them as the author; but he rather seems 
to avoid expressing opinion. For instance, in 
speaking of the three proposed battle-ships, 
he says: ‘‘No doubt many persons of excel- 
lent judgment will view with uneasiness the 
proposal to continue to build such large and costly 
battle-ships as are here proposed ; but when the 
question is fully argued out, as was done in the 
case of the large ships of the Royal Sovereign 
class, the decision of the Admiralty will probably 
be largely approved.” What we should have been 
glad to know is whether Mr. Barnes is amongst the 
large number of approvers or whether he is to be 
classed with the ‘* many persons of excellent judg- 
ment” to whom he refers. He is one of the few 
men capable of speaking with authority, able to 
express an unbiassed opinion. 

We now come to the section of the book which 
should engage our special attention. The Naval 
Annual has never been strong on the engineering 
question, in fact it may be said that the engineer- 
ing side of the Navy has been conspicuous by its 
absence in Lord Brassey’s publication. It had 
been announced that this was to be put right in 
the present issue, and we turned to the chapter 
headed ‘‘ Marine Engineering” with considerable 
interest as soon as we received our copy of the 
work. We cannot help acknowledging that we 
were doomed to some disappointment. Perhaps 
that was because we had pitched our expectations 
in an unduly high key. The chapter is from the 
pen of Mr. R. C. Oldknow, a retired naval engi- 
neer. The engines of the new battle-ships are 
very briefly described. ‘‘In an ironclad,” Mr. 
Oldknow tells us, ‘‘the engines rest on a firm 
foundation ; in cruisers built for extreme speed and 
nothing else, they have actually been bolted directly 
to the skin of the ship.” That is a most remarkable 
and interesting statement. After reading it we are 
less surprised to hear there were some who fore- 
told that the hull of the Vulcan ‘‘ would never 
satisfactorily withstand the strain of the machi- 
nery at full speed,” than we are to learn that the 
prediction was falsified ; for this ship was certainly 
built for extreme speed, although there may be 
differences of opinion about the ‘‘ nothing else.” 
The engines of the Vulcan, Blake, and Blenheim 
are briefly dealt with, and some particulars of 
the trials of these ships are given. Mention 
is made of the engines building for the first-class 
cruisers, and the engines of the Naiad are touched 
upon, a brief description being given ; and in this 
connection a piece of real information is supplied 
with regard to the case-hardening of the gudgeon 
pins. This, however, we shall not quote, as it 
would be wrong, under the guise of criticism, to 





rob the chapter of its one ewe lamb ; although we 
hope it may not be unfair to state that we have 
had experience of case-hardened pins in small 
quick-running engines, and found them unsatis- 
factory. 

We sympathise with Mr. Oldknow in the diffi- 
culty of his task. The editor had allowed him not 
quiteseventeen pagesin which which to deal with this 
important and intricate subject. To treat of the 
marine engineering of the Navy at so critical a time 
as the present in an approximately satisfactory 
manner within the space thus assigned would be 
manifestly impossible ;* but even within these 
limitations we cannot say that the author has 
acquitted himself of his task in a manner worthy 
of one having a fair grasp of the subject. For 
instance, by the side headings we notice the legend 
‘Electric Light,’’ and we find the question dis- 
missed in an inconsequent paragraph quoted from 
the Liverpool Journal of Commerce, a source of 
inspiration upon which Mr. Oldknow tells us, he 
has largely drawn. The Vaily Graphic is another 
favourite authority on engineering matters; the 
author thinks it sufficient to quote the dictum of 
that journal on the question of triple screws in 
order to exhaust the subject. ‘‘ Liquid fuel’ also 
engages the author’s attention, but he apparently- 
was unaware that the Italian naval authorities have 
been working strenuously on tliis question for some 
time past, and it is reserved for the editor to men- 
tion the fact in a foot-note. It would have been 
kinder to Mr. Oldknow if he had incorporated it in 
the text. It is also incorrect to say that in our 
Navy we have at present no knowledge of liquid 
fuel. We fear in this matter the writer has not 
kept himself informed upon the course of events. 

We now come to the important subject, ‘‘ Causes 
of Failure of Recent Boilers.” It is a question so 
much of the hour that we might fairly expect it 
would be treated in a comprehensive way in the 
Annual. In place of this we find the subject dealt 
with in a most fragmentary and inconsequent 
manner, a great part of the matter being ‘‘ lifted” 
from Mr. Yarrow’s writings without acknowledg- 
ment. There are a few other points that might be 
mentioned. For instance, we would like to ask 
Mr. Oldknow, as an engineer, to tell us what is a 
‘unit of horse-power ” which entails the consump- 
tion of 2.2 lb. of coal per hour? The arrangement 
of cylinders supported by columns front and back 
is not novel, even ‘‘to a certain extent,” but was 
introduced a dozen years before the Royal Arthur 
came into existence, by Mr. Alexander Kirk, in the 
engines designed by him for the Nelson. These 
engines of the Nelson, by the way, embodied many 
new features which have since been regularly 
adopted in the light machinery for our Navy. 

On the whole, it will be gathered that Mr. Old- 
know’s contribution scarcely adds all it should to 
the value of the Annual, and we can only charitably 
suppose that he was not only restricted as to space, 
but had insufticient time given him in which to 
prepare and revise his work. 

The brief chapter by Mr. Arnold Forster on the 
Naval Exhibition dees not call for comment. The 
chapter which Mr. Laird-Clowes contributes on the 
Chilian War is a convenient record of some of the 
events, compiled from newspaper reports and other 
sources. After this we have the list of ships in 
the British and foreign navies, which on the out- 
line illustrations form the backbone of the work. 

Captain Orde Brown’s section of the work is as 
interesting as usual. He begins by pointing out 
that we do not yet know how much value we can 
assign to nickel for armour-plate purposes, as some 
good results have been obtained, whilst at other 
times the action has been far less satisfactory. We 
would say that the realisation of good effects from 
the use of nickel proves that they are possible, and 
it seems probable that research and experience will 
in time render the desired action certain rather 
than accidental. A valuable account is given of 
an attack by howitzer and mortar fire on a target 
representing the deck of a coast-defence vessel. 
Had the target been the size of the deck the per- 
centage of hits would have been 20, and every 
shell that did strike went clean through the target. 
The importance of high-angle fire has been insisted 
upon in our columns, and these more recent experi- 
ments bring the matter more forcibly home to us. 
The turning test of the Griison turret at Spezzia is 
mentioned. The cupola weighs 2050 tons, and 
made a complete revolution in 1 min. 20 sec., using 
twooutofthefourturningengines. Alongdescription 
is given of the Indian Head trials; and the trials 
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with plates, made on the Tresidder process, is men- 
tioned; whilst other matters connected with armour 
are referred to. The diagrams showing perforation 
of armour are given. The second chapter in this 
section opens with an interesting comparison be- 
tween the primary and secondary batteries of the 
new battle-ships in regard to weight of metal 
thrown in a given time. The author does good 
service by showing that the failures of guns are 
not all on our side, although our more outspoken 
and better-informed press brings any accident to 
British ordnance more prominently before the 
world than is the case with some foreign countries. 
A chapter on quick-firing guns follows, illustrations 
being given of the Canet 15-cm. quick-firing gun. 
This section of the work concludes with tables of 
British and Foreign naval ordnance in which 
details of construction and ballistics are given. 

The fourth section of the book is in the nature 
of an appendix and contains reprints from official 
statements and papers ; such as the annual explana- 
tory statement of the First Lord of the Admiralty, 
the Report of the Committee upon that one-time 
enthusiastic, always much-snubbed, and now ex- 
tinct body, the Royal Naval Artillery Volunteers. 
An abstract of the naval estimates is given, and a 
reprint of the Report of the Secretary of the 
United States Navy completes the work. 

In bringing our notice to a conclusion it would 
be ungracious did we not return on our own behalf, 
and also, we feel sure, on behalf ‘of our readers, a 
word of thanks to Lord Brassey for continuing this 
valuable publication. Where we have seen what 
we considered faults, we have not hesitated to point 
them out. That is always the duty of a review, 
however praiseworthy may be the motives of 
author, compiler, or publisher. We cannot, in the 
case of the Naval Annual, altogether banish from 
our mind that we are somewhat ungraciously look- 
ing a gift horse in the mouth, when we do otherwise 
than praise. We feel sure, however, that those 
reponsible for the publication would feel better 
pleased with a truthful estimate of their work 
rather than with a notice consisting wholly of a 
string of unmeaning adulation. 


New Holidays in Essex. Edited by Percy LInpiey. 
London: 30, Feet-street, 61, Regent-street. [Price 6d.] 
Walks in the Ardennes. Edited by Percy LiInpriry. 
With Pen and Ink Sketches by J. F. Wrrpon. Same 

Publisher. 

Walks in Holland. By Percy Linpiey. Same Publisher. 

Engineers are almost by necessity athletes, and 
no excuse need be made for commending in these 
columns books which guide pedestrians into such 
a district as south-east Essex, including the old- 
world villages of Burnham, Southminster, Brad- 
well, Maldon, Danbury, and the country between 
the Blackwater and Thames estuaries. The Great 
Eastern Railway has brought these various walk- 
ing routes within a short railway ride of the metro- 
polis, and with such an experienced and genial 
guide as Percy Lindley, one can almost experience 
the sensation of looking backwards over centuries. 
Writing, for instance, of Marney Towers, ‘‘ one of 
the most fascinating and most remote spots in 
Essex,” the author says standing there ‘‘ one feels 
it has lost little of the seclusion of 400 years. 
The isolation and the solitude impress one. Time 
has stood still here. Not only the place, but 
the very atmosphere, is the same. The cen- 
turies have added nothing to the scene and taken 
nothing from it.” Probably the people pray 
to bedelivered from the railway engineer and the 
navvy. Onthe other hand one can walk within 
but a few miles into Booth’s Salvation Army farm 
for metropolitan refugees. There are, in the book, 
many pretty illustrations and a map. 

Again, for such as have time to go further afield, 
there are the other works on the Ardennes and 
Holland. Mr. Percy Lindley’s works will not only 
give them all information necessary for full enjoy- 
ment of districts rich with varied scenery, but many 
practical hints which cannot fail to be of service. 
In each case, too, there are special chapters on 
boating, cycling, fishing, and shooting. 
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MODERN UNITED STATES 
ARTILLERY.—No. XIV. 
Pyeumatic Dynamite SEA Coast Guns; 
Mopet or 1890. (Figs. 358 to 364.) 

In the defences of Boston, New York, and San 
Francisco, in addition to the high-powered modern 
rifles and mortars, are to be installed a number of 
pneumatic dynamite sea coast guns. These guns use 
compressed air as their motive power and throw a 
rocket -shaped projectile, containing as much as 
500 lb. of dynamite or explosive gelatine. 

The guns hitherto built by the Pneumatic 
Dynamite Gun Company have been pivoted at the 
breech, but the guns now being constructed for the 
United States have central trunnions, and, in ap- 
pearance, are not unlike a powder gun mounted on 
a sea coast barbette carriage. 

The 15-in. gun, shown in Figs. 358, 359, 360, 
and 361, has a heavy breech and a long slender 
chase, the latter being so light that it requires a 
support to give it longitudinal stiffness ; this is 
accomplished, as will be seen, by a plate and angle- 
iron cantilever extending under the chase to near 
the muzzle of the gun. 

The trunnions are slightly in the rear of the in- 
crease of diameter of the breech, and are supported 
on two trapezoidal cheek pieces. At the bottom these 
cheeks are connected by crossbeams and plates, 
and the whole is mounted on four roller casters, 
which support the carriage and also extend down 
inside the racer ring, and carry centring rolls, and 
the rear ones carry also recoil wedges. In Fig. 363 
the bearing rolls are seen at 34, the racer ring at 
29, the recoil wedges at 31, and the centring roll at 
35. The operating cylinders of the recoil wedges 
are shown in Fig. 364 at 30. Before going into a 
detailed description of this rather complicated 
(when considered as a piece of artillery) gun it will 
be well to give a general description of its opera- 
tion. 

The gun, which is a breechloader, is made by 
bolting together three castings. The air is com- 
pressed, by means of an engine, in a reservoir of 
large capacity, and thence is conducted to the 
gun, through a central stand-pipe to the cheeks of 
the carriage, up through the cheeks to the trun- 
nions—which are hollow—through them to the 
annular space around the breech of the gun, and 
from this annular chamber to the bore of the gun 
in rear of the projectile, by means of suitable valves. 
The construction of the barrel is shown in Figs. 359, 
360, and 362. 

In Fig. 360, 1 is the muzzle piece, and is made of 
bronze ; 2 is the muzzle section of the barrel, 3 the 
middle section, and 4 the internal section. These 
sections are cast iron, and are made with flanges, 
by means of which they are bolted together ; 5 is 





the truss boiler plate of wrought iron ; 6 the barrel 








supports of cast iron ; 7 the trunnion piece of cast 
iron ; 8 the annulus of cast iron ; 9 the firing valve 
casing of cast iron ; 10 the firing valve bonnet of 
bronze ; 11 the main firing valve of forged steel ; 
12 is the hydraulic packing leather, with pipes to 
differential piston; 13 is the sleeve or valve bushing, 
bronze ; 14 is the breech piece of cast iron ; 15 is 
the breech cover of bronze or steel ; 16 is the cover 
hinge of steel ; 17 isthe valve seat of leather ; 18 is 
the valve seat ring of steel. In Fig. 364 the 
breech is shown to an enlarged scale. 

The seat for the auxiliary valve, with its supply 
and exhaust passages, is placed on the firing valve 
casing ; it is shown in Fig. 364, as in a vertical 
plane through the axis of the bore, but it is actually 
in an oblique plane. 

The carriage is shown in Figs. 362 and 363, 
and consists of the following parts: 19 is the 
elevating worm rack of bronze; 20 is the ele- 
vating worm of steel; 21 is the elevating worm 
bearing of cast iron; 22 is the elevating worm 
support of cast iron ; 23 (shown also in Fig. 363) 
is the casing swing joint of cast iron; 24 is 
the interior part of the casing swing joint of cast 
iron ; 25 is the packing ring of bronze ; 26 is the 
hydraulic and air swing joint of bronze ; 27 is the 
rear wheel bracket of cast iron; 28 is the front 
wheel bracket of cast iron ; 29 is the racer ring of 
cast iron ; 30 is the recoil wedge cylinder of bronze ; 
31 is a recoil wedge of cast iron; 32 is a training 
pinion of cast iron ; 33 is the training rack of cast 
iron ; 34 are the bearing rolls of cast iron ; 35 are 
the centring rolls of cast iron ; 36 is the side pipe 
of cast iron ; 37 is the trunnion casing of cast iron ; 
38 is the trunnion packing carrier ; 39 is the ele- 
vating motor ; 40 is the traversing motor ; 41 is 
the hand tramway shaft ; 42 is the hand elevating 
shaft ; 43 is a holding-down hook on the front of 
the carriage, to prevent lifting by recoil. The train- 
ing and elevating of this pieceare done by hydraulics 
or by hand; when done by hand, the hydraulic 
motors are easily detached and hand cranks at- 
tached. It has lately been decided that the elevat- 
ing and training of all the guns will be done by 
electric motors. The passage of the air from the 
stand-pipe to the main valve annular chamber 
around the barrel necessitates two joints be- 
tween movable parts, the trunnion joints between 
the trunnions and side pipes, and the centre 
swing joint between the side pipes and stand- 
pipe. 

The centre swing joint, shcwn in Fig. 363, con- 
sists of an outer casing 23 attached to the gun-car- 
riage side pipe 36 and a stationary post 24 which is 
bolted to the stand-pipe ; to 24 is bolted a brass bush 
pans carrier 25, which has on its outside the 

ydraulic packings, which are filled with oil, undera 
pressure about 10 per cent. greater than the air 
pressure in the reservoir. Between the bush 
and 24 are small packings of soft rubber. The 
trunnion joints are so similar to the centre swing 
joint that a description of them is unnecessary. 
The firing, training, and elevating handles are 
all on the platform in reach of the gunner, and to 
reach the regulator he has merely to step on a 
ledge on the side of the carriage. The gun may 
be elevated to any degree from the horizontal to 
35 deg. 

The reservoir, which is quite large as compared 
with the volume of the bore, can be used fora 
number of fires before the pressure is too much 
reduced. In order to prevent too great a reduction 
of pressure at one fire, by allowing a rush of com- 
pressed air after a projectile has left the bore of 
the gun, it is necessary that the valve, which admits 
the air from the reservoir to the bore of the gun, 
should close automatically as soon as the projec- 
tile is out of the bore. The firing valve consists 
of a main valve and an auxiliary valve. The parts 
of the valves opening and closing the various ports 
are pistons which work automatically by an excess 
of pressure on one side moving them in an opposite 
direction ; by this movement, ports are opened 
which exhaust the motive pressure into the atmo- 
sphere, leaving an excess of pressure on the other 
side, and the pistons move back to their original 
position. The first motion opens the ports con- 
necting the reservoir and bore of the gun, and the 
second motion closes them. The main and auxiliary 
valves are shown in Fig. 364. 

The Main Valve.—The main valve 1 is the outer 
casing of the valve ; 2 is an annular passage to the 
firing reservoir ; 3 is the valve bonnet and extends 
inward, the bore of it forming the rear part of the 
bore of the barrel, and the outer diameter forming 
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the inner boundary of the annular space in which 
the annular main valve in contained. The outer 
boundary of this space is the bush 5. The valve 4 
seats on a leather packing at 6 forming an air-tight 
joint between 2 and 7; 8 is an annular chamber 
behind 4, into which 4 moves at the opening stroke, 
which stroke is caused by the exhaustion of the 
air from said chamber by the auxiliary valve. The 
shoulder 9 is called the opening shoulder, because 
it is by an unbalanced pressure on this shoulder 
that the valve is caused to open when 8 is ex- 
hausted. For a like reason 10 is called the closing 
shoulder, because when the valve is open, on 
account of this shoulder, the pressure on 9 and the 
then exposed seat of the valve is equivalent to the 
pressure in the same areain chamber 8. When the 
pressure is resupplied through the auxiliary valve 
without the shoulder 10, the valve would be balanced, 
but byexposing 10 to atmospheric pressure only and 
relieving it of other pressure, the valve is caused to 
close by an excess of pressure on an equivalent 
area exposed to the reservoir pressure which has been 
restored to the chamber 8 as before mentioned. 
The passage 11 leads from the chamber 8 to the 
auxiliary valve, through which passage thecompressed 
air passes out into the atmosphere when the auxiliary 
valve is open, and through which the compressed air 
re-enters into 8 when the auxiliary valve is again 
closed ; 12 is a supply passage from 2, which is prac- 
tically part of the reservoir ; 13 is a hydraulic pack- 
ing which prevents the pressure from passing from 
8 into the atmosphere through the hole 14, which 
connects the shoulder space 10 with the atmo- 
sphere ; for purposes above mentioned 15 is a 
similar packing, which acts only during the instant 
of exhaustion of the chamber 8 to prevent pressure 
from flowing in from the reservoir space 2; 16 is a 
leather buffer to receive the shoulder 17 of the 
valve 4 on the opening stroke ; 18isa rubber pack- 
ing to prevent the passage of the air from the 
reservoir 2 to the barrel 19; it also prevents the 
same from 8 to19; 20 is the buffer seat ; 21 the 
buffer ring ; 22 the seat ring; 23 the seat ring 
bolts ; 24 the breech-piece ; the breech cover is not 
shown. 

The Arvailiary Valve.—The passage 11 connects 
the chamber 8 of the main valve with the auxiliary 
passages 26, 27, 28, 29, 30, and 31, and from a 
direct communication between the firing reservoir 
and chamber 8, so that when the valve 32 (usually 
called the ‘‘ main auxiliary’’) is closed as in the 
position shown, chamber 8 is practically part of the 
reservoir ; so, indeed, is every internal part of the 
auxiliary valve casings. It will be seen that valve 
32 has four external diameters ; the largest is at 
the left of the drawing, and they decrease toward 
the right, terminating in the part 33. When this 
valve opens it moves back until the largest face 34 
strikes the buffer 35. The part 36 is then between 
the ports 27 and 29, andasa piston valve cuts off com- 
munication between them, at the same time 33 has 
come all the way out of the contracted opening into 
which it fits, and has left a free passage between 
chamber 8 and the atmosphere, through 11, 26, 
and 27, past the seat 37 and out through 38 ; 39 is 
the primary valve, and has its seat on 40. The 
interior of the casing 41 is so divided that it will be 
convenient to refer to the chambers as 42 at 
the right, 43, 44, and 45 at the left. When the 
valve is on its seat these are all in communica- 
tion by passages 46 and 47 around the right-hand 
end of the piece, and through 48, 43, and 49 to 44, 
also by passages 50, 51, ana 52, to chamber 53 ; 51 
is an additional volume to 53, and performs no 
other office ; 43 is also connected by 54 and the 
passage through the regulator 55 under the pipe 56 
to the annulus 30, which constantly contains the 
reservoir pressure. It will thus be seen that all 
the pressure parts of all three of the valves are con- 
stantly filled with reservoir pressure. It is by 
exhausting the pressure from certain parts and 
maintaining it on others, that ll of the valves are 
opened ; by restoring the pressure again the valves 
are closed. This is, however, but partially true of 
the primary valve 39, inasmuch as that valve must 
be opened by hand through a part of its stroke. 
When opened in this way, so far that the chamber 
42 is cut off from 48, the pressure can flow out 
through 47, 46, and 45, past 40 into the atmo- 
sphere, reducing the pressure in 42 nearly to that 
of the atmosphere ; the full pressure being main- 
tained in 43 forces 39 open until it strikes 57 ; 53 is 
now in communication with the atmosphere through 
52, 51, 50, 44, and 45, past 40 and through 58, and 
is exhausted. The unbalanced pressure on the 


front or right side of 32 then forces it open and 
exhausts chamber 8 of the main valve through 11, 
26, and 27, past 37, through 38, to the atmosphere, 
causing the main valve to open and admit the pres- 
sure into the gun barrel 19. The valves have now 
all been opened, but in order not to exhaust the 
pressure in the reservoir too much they must be 
closed automatically. To accomplish this a floating 
stem 59 has been placed between 39 and 32, so that 
by the opening of 32, 39 is closed to within J; in. 
or } in. of its seat, far enough to shut off the passage 


past the port, but the triangular shape of the port 
causes that appearance. 

The first movement of the valve 39, if operated 
by hand, would be made by the lever 60 and the 
trip toe 61. The normal position of the trip toe 
and the lever 60, which is called the firing lever, is 
that shown on the drawing. To fire the gun the 
firing rod 64 is moved to the left, advancing 61, 
which is pivoted on 60, and is held in its position 
by the spring 63 attached to the pin 65 in the firing 


lever; this spring holds the trip toe against the 
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past the seat 40; its momentum then seats it. | stop 62. As 64 moves to the left, the pin 65 moves 

Valve 32 will now remain open until sufficient | to the right, and advances more rapidly than does 

pressure in 53 has flowed in through the pipe 56, | the pivot of the trip toe, and by the time the toe 
| 


and through the regulator and the bulb 55 to over- | has advanced far enough to allow the valve 39 to 
come the opening pressure on the opposite side, | receive its motion from the air pressure, as ex- 
when 82 will close. The act of closing again puts | plained, the pin 65 has advanced far enough to 
8 into communication with the firing reservoir, change its angularity with the arm of the trip toe; 
when it is refilled, and the main valve 4 is closed, | and as the valve flies away from the toe, the ten- 
and the act of firing is complete. sion on the spring causes the toe to fly away from 
The regulator 55 consists of a body with a smooth | the stop 62, and leaves the way clear for the return 
and true hole, with an opening into one side for the | of the stem of the valve. The firing lever may be 
controllable = and a well-fitted piston having | returned to its normal position at any time, as the 
a longitudinal motion past the port. As shown in | closing of the valve is independent of its position. 
the drawing, the port is just closed ; the appearance! The Pneumatic Transmission.—This consists of 
is that the piston is screwed down some distance | two single-acting pistons, whose direction of action 
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is opposed one tothe other. They lie in one com- 
mon axial line, and are shown at 66 and 67 ; 66 is 
the larger in diameter, and is under pressure only 
at the instant of firing ; 67 is under constant pres- 
sure and of such a size that a similar pressure per 
square inch on 66 and on 67, will overcome the 
force on 67, and operate the valve 39 in addition. 
The duty of 67 is to return 66 to its normal position 
when the pressure is removed from it ; 70 is a stop 
valve, and isarranged to supply 66 with pressure 
by forcing it in the direction indicated by the firing 
handle. It is placed in the left-hand trunnion of 
the gun 72, and a pipe 69 leads to. the operating 
piston 66, When 70 is on its seat and no pressure 
is admitted to 66, the cylinder and supply pipe 69 
are connected to the atmosphere by 73, so that any 
leakage through 70 will not put pressure on 67, 
and so fire the gun at an improper time ; when 70 
is opened its extended and enlarged stem closes the 
atmospheric holes 73. The supply for 70 comes 
through the centre of the trunnion plug from the 
reservoir pressure within the trunnion. 

The reservoir is supplied with compressed air by 
a compound air compressor. The capacity of the 
compressor is 350 cubic feet of air per minute 
(reckoned as amount of air admitted to the intake 
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cylinder). The maximum capability of the com- | the rear ring has its upper surface inclined at an 
pressor is 3000 lb. per square inch. The ordinary | angle of 7 deg., and at such a height that when the 
working result, steam acting expansively at a mean | gun is in the loading position the axis of the gun 
pressure of 35 lb. per square inch throughout the | and the axis of the projectile on the carriage are in 
stroke, is 20001b. per square inch, which is the | the same straight line. The carriage carries a pro- 
contemplated storage pressure. ' jectile trolley consisting of a trough mounted on 
The ordinary supply for the storage reservoir, | four wheels ; and having its upper edges reinforced 
from each compressor, is 2.61 cubic feet of air per! by angle-irons which extend some distance to the 
minute, or 156 ft. per hour at 2000 Ib. per square rear. These angles form guides for a crosshead 
inch, 312 at 1000 1b., and from both compressors having an extended rammer of sufficient length to 
(and with each plant of two guns) 624 cubic feet push the projectile into its place inthe gun. A 
per hour. It is estimated that there is half a barrel light extension on the front part of the trough 
of air lost at each shot, since it is found that there | passes into the gun a sufficient distance to cover 
is no commensurate gain in velocity due to a loss of |the valves and allow the projectile to be shoved 
pressure at each shot, beyond that due to the} into its place in the gun without any danger of 
employment of half a barrel length of air. The) injury to the valves. Suitable gearing on the car- 
contract stipulates that the rate of firing must be riage is connected by a wire rope to the crosshead 
at least once in three minutes for a projectile | on the trolley by passing the loop of the rope over 
charged with 500 1b. of explosive gelatine, or an| the projectile and placing it in the grooves of the 
equivalent bulk of other high explosive, and twice | crosshead sheaves. 
that rate of speed for a projectile charged with| An inclined track leads from the bomb-proof to 
100 lb. of the explosive. In order to load the guna given position outside the carriage track ; a 
it must be brought to an angle of elevation of 7 deg. | trolley with projectile is brought from the bomb- 
The loading is done as follows. (Figs. 358 and proof, and the carriage is so placed that it isa con- 
359.) | tinuation of that on the incline ; the trolley is then 
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in the crosshead sheaves, and the carriage pushed 
around until the projectile is in the prolongation 
of the bore of the gun; the breech gate having 
been previously opened and the gun placed at the 
loading angle, the carriage advances until it is 
stopped by a lug which strikes the gate. On turn- 
ing the cranks the trolley is first advanced and the 
extension enters the bore until its motion is 
arrested by a stop; the projectile then advances 
into place. On reversing the cranks the trolley 
runs back, the carriage is pushed aside, and the 
breech is closed. The empty trolley is returned to 
the bomb-proof for another shell. 

This gun is, by contract, required to satisfy the 
following tests : It must project a shell containing 
500 lb. of the explosive to a range of 2000 yards, 
one containing 200 1b. to a range of 3550 yards, 
one containing 100 Ib. to a range of 4500 yards, 
and one containing 50 lb. to a range of 5500 yards. 
Taking a rectangle of 360 ft. in length by 90 ft. in. 
width asa horizontal target, the accuracy of fire 
must at least fulfil the following requirements : 
87 per cent. of hits at 1000 yards, 74 per cent. at 
2000 yards, 61 per cent. at 3000 yards, 47 per cent. 
at 4000 yards, and 35 per cent. at 5000 yards. 





GLASGOW CENTRAL RAILWAY. 
(Continued from page 679, vol. liti.) 

WE give on page 8 profiles of the Stobcross 
and Kelvinside contracts (Figs. 29 to 31). They 
differ in several respects from the two other con- 
tracts, with which we dealt in our previous article. 
In the first place they are for a considerable 
length away from the public thoroughfares, and 
where streets or roads are burrowed under or 
crossed they are not so important nor accommodate 
such extensive traflic as Argyle-street. As a con- 
sequence operations can be more freely carried on, 
and except at one or two points the contractors 
have leave to raise the street in parts in order to 
lay a concrete arch to support the thoroughfare 
while excavating is proceeding. The subsoil 
again varies very much, although generally good. 
The worst subsoil so far met with on any of the 
contracts is in Stobcross depdét tunnel, and it was 
almost equally bad at the covered way entering the 
West End Park. Some idea may be afforded of 
the changeable character of the ground when we 
state that eleven variations in section to suit 
different strata and different modes of construc- 
tion are in use. We reproduce the principal sec- 
tions adopted. In streets where the railway is con- 
structed in open cut the sections Figs. 32, 33, and 
34 are used, while in the West End Park, Great 
Western-road, and through the Botanic Gardens, 
where the railway runs just over the rock, brick 
arching is sufficient to line the tunnels, and in one 
or two cases there is only part of an arch, which 
springs from the rock, as in Kelvingrove-street 
(Figs. 34 and 38). Concrete is largely used in 
works of primary importance, and it may be 
interesting here to note the composition and tests 
to which it was subjected. The cement was tested 
chemically, and any sample containing more than 
1} per cent. of magnesia, or more than 62 per cent. 
of lime, was rejected. Bricks of concrete made 
from a mixture of one part of cement to three parts 
of standard sand had to stand a tensile strain of 
180 lb. to the square inch when twenty-eight days 
old, during the last twenty-seven days of which it 
required to be submerged in water. 

The Stobcross contract was let to Mr. James 
Young. His resident engineer is Mr. R. Adam, 
assisted by Mr. James Young, Jun., and Mr. D. 
McLellan. Beginning with Stobcross-street, it may 
be noted that the subsoil being mostly clay, it was 
deemed unnecessary to drive sheet-piling along the 
whole way, runners being substituted in some parts, 
drivento adepth of 30ft. (Fig. 38). Theveryirregular 
building line of Stobcross-street rendered necessary 
the demolition and setting back of many of the 
buildings, in place of which handsome and sub- 
stantial structures have been erected by the Im- 
provement Trust. Other buildings near the railway 
have been successfully underpinned, the foundation 
in one case having been taken down a depth of 
32 ft. The method adopted was practically the 


same as in Argyle-street, to which we have already 
referred. Along the greater part of the street the 
method of constructing the tunnel was by making 
first a safety arch of concrete to support the street 
while operations were in progress underground. It 
may be thus brieflydescribed: One-half of the street 





was removed, the bottom of the excavation being 
made to conform to one-half of the arched covering 
of the tunnel. A layer of concrete 2 ft. 3 in. 
thick at the crown was laid over the earth usually 
about 6 ft. from the street level, and was bonded 
at the sides into rectangular holes or pockets 
2 ft. by 2 ft. cut within the sheet piling at intervals 
of about 4 ft. Under the pockets there was bolted 
on to the sheet piling a half-timber waling 12 in. 
by 6 in. with in. cleats at intervalsof 12 in. totake 
up the thrust of the arch. The excavating and 
constructing of the half-arch was done in 12 ft. 
lengths and generally this distance when in stiff 
clay was done in about five 10-hour shifts with ten 
men to each shift, so that the barricade was never 
opposite any part of Stobcross-street for more than 
a week. When the street had been thus treated on 
one side, the roadway being re-made, operations 
were transferred to the other side, and the other 
half concrete safety arch putin. The fact that the 
ends were left very rough provided a sufficiently 
strong bond between the halves at the crown. The 
safety arch was 2 ft. 3 in. in thickness at the 
crown, increasing towards the haunches, where it 
was 6 ft. One-half is seen over the brickwork in 
the section on the top left corner of Fig. 33, but 
the whole construction is shown in Fig. 39, page 9. 
An artificial support having thus been provided the 
street was re-laid forordinary traffic, and excavation 
was proceeded with under the arch. The concrete 
arch, however, was left for several weeks to set. 

A top heading was first driven, and the section 
(Fig. 39) shows the method of proceeding. This 
top heading was advanced in 12-ft. lengths, the 
time taken being equal to 90 men-hours, and fol- 
lowing up were workmen completing the excava- 
tion. The central portion of the face was sloped 
and stepped as shown. The sides were excavated 
with a plumb face and the part of the ‘‘ dumpling” 
kept in position by sheeting and rakers. The 
extent of the step of the face in the centre and of 
the timber sheeting at the sides depended upon the 
nature of the ground. The concrete safety arch 
was supported by props as shown. This latter 
timbering was adopted merely as a precautionary 
measure as the safety arch was supported by the 
firm catch it had on the sheet piling owing to the 
pockets having been left in the piling. The side 
walls with the springers for invert were then built 
of brick in cement, and the arch thrown, all as 
showi by the dotted lines in Fig. 39. The props 
of course were removed as the brickwork advanced. 
The time occupied to take out a 12-ft. length, includ- 
ing the top'heading, was 540 men-hours ; without 
the top heading it was 450 men-hours, i.e., 15 men 
working 30 hours. 

At the western end of Stobcross-street the 
tunnel opens out gradually in width from 27 ft. to 
37 ft. to accommodate the branching off of lines to 
the new depdt and for the Queen’s Docks. It was 
determined in this case to adopt what is known as 
the German core system of tunnelling. It is only 
for about 40 yards long, but it may be interesting 
to describe it. To have adopted the ordinary 
method of timber centering would have involved the 
construction of many different centres for this short 
length owing to the radii of the arch changing. 
The side walls were first built of brick in trenches, 
The trench first sunk was 6 ft. wide, and had piles 
on one side and 3 in. sheeting on the other, with 
supporting struts, as shown on Fig. 40. The side 
wall was built on a foundation of concrete as 
shown, hard against the piles. This foundation 
subsequently formed the springer for the invert. 
The earth was then re-filled between the brickwork 
and the sheeting. In part of Stobcross-street where 
no sheet piling was put in, a slightly different 
method was adopted, as shown on Fig. 41. The 
spoil being removed from the trench between the 
sheeting, the lower part of which was driven after 
the upper part of the trench had been excavated, 
part of the invert was put in, and the brick- 
work in side walls and sewer built, after which the 
spoil was filled in between the walls and the sheet- 
ing. The half of the street was then raised, the 
“dumpling”? being dressed with the assistance 
of light templates to the exact form of the 
soffit of the arch. The earth was then covered 
with sarking boards and the brick arching built on 
these. Up to this point of the whole works the 
thickness of the arch had not varied from six-ring 
work, but owing to the greater span of the arch 
the brickwork was increased in the ratio of two 
rings to each 10 ft., so that the brickwork at the 





end of the tunnel is of eight-ring work. When the 








one part of the work had been done and the street 
relaid, the other half of the work was undertaken. 
From the end of the tunnel here the street is 
carried on a girder bridge extending for a distance 
of a quarter of a mile. To it we shall refer in a 
subsequent article. 

In this part of the work, for the girders and for 
the depdt adjoining the Queen’s Dock, very exten- 
sive retaining walls have been constructed. These 
are built of masonry on concrete foundations. 
The minimum thickness is usually about 3 ft., and 
there is a batter of 1 in 8 in front, while they are 
stepped at the back. The thickness is usually 
about one-third the height of the wall, and this 
maximum extends from the base for at least one- 
third the height. We give three of the several 
sections prepared in Figs. 42, 43, and 44, page 9. 

At the westermost end of Stobcross-street the 
railway goes in tunnel for a distance of about 200 
yards under the existing depét for the Queen’s 
Dock. This tunnel is in very bad ground, with 
running sand, and has had to be driven with care. 
The driving was carried on from both ends till 
recently, when one of them, the east end, was 
stopped owing to the junction of the new Lanark- 
shire and Dumbartonshire Railway taking place at 
this point. A bottom heading 6 ft. by 6 ft. was 
driven from the timbered face shown on Figs. 45 
and 46 to assist in drainirg the overlying wet sand ; 
this heading, beingrestricted in dimensions, enabled 
better progress being made, and ‘allowed trucks to 
run into the face to remove the spoil. It further 
admitted of the work of excavation to full dimen- 
sions being started at a point close to where the 
junction of the Lanarkshire and Dumbartonshire 
Railway takes place. The heading required to be 
heavily timbered as will be seen from the section 
showing timbering (Fig. 37). 

After the heading had been carried foward 80 
yards it was decided to timber up the end and 
proceed with the opening out of the tunnel in the 
ground through which the first heading had been 
driven. 

At the western end of thetunneltherailway passes 
under the City and District Railway—the bridge will 
be described in a subsequent article—and again goes 
in tunnel. In this case the material is of rock 
with sand overlying it. The tunnel also goes under 
a terrace of dwelling-houses—St. Vincent-crescent 
—of four stories with basement, and with a view 
to underpinning these houses the contractors have 
driven towards the houses a drainage heading from 
a sump 40 ft. deep, close to the City and District 
Railway. In tunnelling under the buildings, the 
work in connection with which has been started, 
four shafts will be sunk, two foreach side wall, but 
on opposite sides of the crescent, as shown on 
Fig. 48. The bottoms of the shaft will be connected 
by headings at right angles to and intersecting the 
main heading which runs from the City and District 
Railway to the north side of St. Vincent-crescent 
(Fig. 47). These headings are for the purpose of 
draining the overlying wet ground. Sections marked 
on Fig. 47, Nos. 1, 2 and 3, will be in tunnelling 
driving from the shaft referred to. The spoil being 
removed, they will be filled up solid with concrete, 
the concrete of No. 2 being afterwards cut away for 
the springing of the brick arch as shown. Nos. 4, 
5, 6, and 7 will be trenched from the basement floor 
and filled up with concrete, but the key No. 7 
will be put in with brickwork. 

Generally fans, driven mechanically or by the 
air, are used for ventilating tunnels while being 
excavated, and on this line the mechanical method 
is adopted where required ; but in the case of this 
St. Vincent-crescent tunnel a simple method has 
been adopted. A coal fire is placed at the bottom of 
the shaft through which the excavated material is 
raised to surface level by a crane, and this fire 
causes an upward draught from the mouth of the 
tunnel, while a downward casing of wood passing 
down the shaft and into the face conveys fresh air 
forced by atmospheric pressure into the working 
face, and keeps the air pure. The face on the 
occasion of our visit was 140 ft. from the shaft, 
and the simple arrangement was certainly effective. 

The railway crosses under Dumbarton-road and 
along under Kelvingrove-street, where the con- 
tractors are at liberty to use the full width 
of the street, in successive short lengths. They 
dug a trench wide enough for the building 
of the whole tunnel, and as they found rock 
they turned the arch on the rock base as shown 
on Fig. 38. Further along the street, however, 
the rock gradually dipped, and it was deter- 
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THE GLASGOW CENTRAL RAILWAY: STOBCROSS AND KELVINSIDE SECTIONS. 
MR. GEORGE M. CUNNINGHAM, EDINBURGH, AND MR. CHARLES FORMAN, GLASGOW, ENGINEERS. 
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mined to resort to the safety arch system of the required area was started at various points, the | from both ends, a shaft being required at the east 
construction as already described and illustrated original heading being serviceable for removing|end. A bottom heading, 10 ft. square, has been 
by Fig. 39; but in this case the whole arch the spoil in trucks. The progress made was about | driven for convenience in working bogies. The 
was put in at one time, and not in halves as 20 lineal yards of completed tunnel per month. The | subsoil varies, being partly boulder clay, shale, 
at Stobcross-street. Part of the covered way in |tunnel was lined with four-ring brickwork; but | coal, and whin ; but it is principally rock, and no 
the West End Park has also been constructed on this | where there was clay on the roof the lining is of six-| difficulty has been experienced in driving. With 
arrangement, but where the ground undulates it’ ring work. six miners and four labourers, on a twelve hours’ 
was necessary to drive atunnel. The latterisabout There is a small part in the open to admit of the | shift, 12 yards were driven at the small heading, 
500 yards long, and is through a ground which varies | crossing of the River Kelvin, and here a new con- | and now the work of opening up the tunnel is being 
considerably. It is mostly of rock, but one or two tract begins, that of Mr. Boyle, whose engineer is| carried out at various points. The tunnel is here 
veins of coal have been struck, the thickest seam Mr. C. E. Wardlaw. Again the line goes in|18 ft. 6 in. high, and it is lined with brick 
being about 3 ft. The tunnel was driven from | tunnel through Great Western-road. The tunnel is|2 ft. 3in. thick. The length of ‘‘ cut and cover” 
one end, and to keep up the progress a small head- | 527 yards long, and at either end there are short | at the west end of the tunnel adjoining the 
ing was first driven for a considerable distance, | lengths of cut and cover, making up a length of | Botanic Gardens station is roofed over in the same 


| 


and then the work of breaking up the ground to | 667 yards underground. The tunnel is being driven | way as Argyle-street, with girders and jack arching, 
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the headroom being limited. Beyond the Botanic 
Gardens is the only other tunnel on the line. It is 
220 yards long, and was driven in the same way 
from both ends, first witha 10-ft. heading and then 
broken up. Two shifts of men were engaged on 
the work, and the time taken to complete the 
tunnel was exactly twelve months. From this 
pviat to the two termini of the line, the railway is 
in the open. There are several important bridges 
and stations. These will be referred to later. 

In this article mention may be made of several 
heavy cuttings involving extensive earthworks. For 
this work, Mr. Boyle used a steam digger made 
by Messrs. Andrew Barclay and Son, Kilmarnock. 
This excavator had a pair of engines on the jib 
to work the handle of the bucket, independent of 
the hoisting engines; this gave the man on the 
jib full control over the bucket, to draw it back or 
push it out, without hoisting or lowering the main 
drum, when it came in contact with large boulders, 
until they were undermined enough, when it pulled 
them out. These engines also gave greater power in 
cu'ting when the face was hard, and the crane 
having a strong single column without back stays it 
could turn round and load two wagons on each side 
clese to the main bogie. This enabled it to work 
in the widest and narrowest cut. With four wheels 
in front under the jib it moved forward easily and 
was prevented from sinking ; 750 cubic yards of 
spoil have been filled in an hour with the digger. 


(To be continued.) 





THEORETICAL STRENGTH OF BEAMS. 
To THE EprTor oF ENGINEERING. 
Sin,—Your correspondent ‘‘ Hawser,” in a letter on 
‘* Sizes of Pulleys for Wire Ropes,” printed in your issue 
of April 22 last, has already introduced to your readers’ 
notice the new formula proposed by M. Louis Rey (in the 
Mémoires of the French Société des Ingénieurs Civils for 
December, 1889) for calculating the strength of beams, 
and shown why it should not be used beyond the elastic 
limit, although M. Key intended it to apply to all cases 
in practice up to rupture. There is another serious flaw in 
the proposed formula, as in arriving at it M. Rey assumes 
the work of the fibres to be the same whether a bar is 
stretched, compressed, bent, or twisted. If this work is, 
as it should be, measured in every case by the volume 
swept by the section during deformation, and if the 
extension of the fibre farthest from the neutral axis 
is assumed to be the same when the bar is bent as that 
of all the fibres when the bar is stretched, the work 
expended in bending the bar will only be a fraction 
of the work done in stretching it. Thus in the case of a 
beam of rectangular section the proportion is exactly 
one-half, and the new formula would be 
M=—1 
»/24 
or for all practical purposes sufficiently near 


m= Sis, 
vo 


bh?S 


which is as simple a; the formula now in use, 
M = 8, 
where 
M=bending moment. 
4 =width of beam. 
h =height , 
S =stress in extreme fibre. 

The existing theory of the strengh of beams being based 
on the wholly unwarranted assumption that the tensile 
strength of the material (or its compressive strength as 
the case may be) is the same whether the bar is in tension 
(or compression) or bent, leads to anomalous results 
which render the old formula practically useless and mis- 
leading. 

Thus in the case of cruciform sections it has already 
been pointed out by Mr. Segundo (in vol. xeviii. of Inst. 
C.E. Minutes) that if the formula at present in use were 
correct, it would actually be possible, under certain con- 
ditions, to weaken a beam, nay, so reduce its strength to 
almost zero, by deepening the vertical rib and vice vers, 
to make the beam theoretically stronger by destroying 
the fibres farthest from the neutral axis to within a cer- 
tain distance from the axis, as proved on an example here- 
after. Inthecase of Phcenix columns so much used in 
Awerica for struts in bridgework, the ribs which are sup- 
posed to strengthen the section wculd really be a source 
of weakness if our present theory of the elasticity of 
materials were correct. A formula which leads to such 
absurd conclusions is surely worse than useless, and some 
new method of calculating the strength of beams is 
evidently required. 

The new formula proposed for this purpose is 


M=s. /AgI, 
/ ¢ 
where 


M=bending moment as before. ’ 

S =permissible stress in extreme fibre as in the old 
formula, derived from experiments on the 
strength of the material in simple tension or 
compression. 





A =areaof the cross-section of the beam. 

g =distance of the centre of gravity of either the 
stretched or compressed portion of the section 
from the neutral axis. 

I =moment of inertia of the whole section about 
the neutral axis. 

e =distance of the extreme fibre from the neutral 
axis asin the old formula. In unsymmetrical 
sections the two lengths g and ¢ are to be mea- 
sured on the same side of the neutral axis. 

In the case of circular sections the new formula is 


M=as /1r =.1279a88, 
a/ ib 


as 


or approximately =" It gives values over 30 per cent. 


in excess of the old formula. 

The new formula, as proposed above, is based upon the 
work performed by the fibres during deformation, as sug- 
gested by M. Rey. The work, however, is correctly mea- 
sured in each particular instance, and not assumed to be 
always the same regardless of the section, as was done by 
the French author. It is arrived at in the following 
manner : 

If Wz represents the work performed by all the fibres 
in a section of a bar stretched to the extent of A, and A is 
the area of the cross-section of the bar, and S; the uni- 
form tensile stress intensity, we have the following equa- 


tion : 
ASA 
W: = yj , 
and since és 
nN = Oe 
kK,’ 
where E; is the modulus of elasticity of the material in 
tension, the work performed by all the fibres during 
deformation will be 


“2E 
Similarly for a short bar in compression we have 


A S2, e 
Wotesie ; 5 aE 
2 EK (8) 
If the same bar is now bent, an element of aread A, 
situate at a distance y from the neutral axis of the section, 
will be stretched by a force = d A s on one side of the 
axis and compressed by a force = d A 8 on the other side, 
dA s* ng GA 8c 


~2E: 2K. 


W: 


and the work performed will be = 


respectively. 
he total work performed by all the fibres of the seo- 
tion during deformation by bending will be 


i et €c 
Wo -f + 
oO 0 


In the case of symmetric sections and of a material the 
modulus of elasticity of which may be assumed to be the 
same in tension and compression 


+€ 

dAs? 
Wo = = $ 
ib 2» 


or if S; is thestress on the extreme fibre of the bent bar, 
we have the equation 


d A 8% 
2E: 


dA se 
2 Ee 


se 
aaa ’ 


8s oY 
and substituting this value in the previous equation 


+é 
W; = dAS,? y? 
~ 2Ee 


and within the elastic limit 
$.° SI 


+e 
ydA= 
2 Ke? o 2Ke 


In order to ascertain the proportion which the amount 
of work performed in bending bears to that performed in 
stretching the bar, let us assume that the bar is stretched 
until its e ——— is =¢, and subsequently bent till the 
elongation of the extreme fibre is also =e. Then the 
volume swept by the section of the stretched fibres will be= 
A e, and the volume swept by the section in its movement 


Ws (y) 


e 
xydy, which ex- 
-€ 
pression will be easily recognised as the moment of the 
section about the neutral axis. In the case of sym- 
metric sections the moment of the section is= A 9, 
where g is the distance of the centre of gravity of half 
the section from the neutral axis. Hence so long as the 
section of the beam remains plane during deformation 
the following proportion will hold good : 
W, g 
= = & Reais Sabie 6 
W: c (3) 
Substituting the values of Ws and We from equations 
(y) and (a), we obtain the following relation between S, 


and & : 
& = 8 ,/Age ae 


As we see, S, is not always the same as S; as wrongly 
assumed by the old formula, though the extreme fibre 
may be strained to the same extent in both cases of de- 
formation. Having ascertained the correct value of S; as 


about the axis «x during bending = 





compared with S: we may now substitute it in the ordi- 
nary formula, and omit the distinctive index of S, whereby 


we obtain bec pee 
Agl 
M=S == 
fae 
as given above. 


'o test the new formula on a practical example let us 
calculate first the strength of a beam of rectangular 
section 12 in. deep 6 in. wide, and then make the section 
cruciform by adding two ribs, one to the top and one to 
the bottom of the section, each 3 in. deep and 1in. wide. 
It will be seen by the subjoined Table, that according to 
the old formula the beam has been weakened by the 
addition of the ribs, but according to the new formula, it 
has been strengthened. I have added to the Table the 
values obtained by a method proposed some years ago by 
Sir Benjamin Baker, to show that his method cannot be 
applied to cruciform sections, as it is based upon a prin- 
ciple which makes the discrepancy worse than it is by the 
old formula. 





Mcdulus of Section. 


Section. : a ts 
By New 
Formula. 


| 
Ry usual | 
Formula. | 
| 
| 


By Baker's 
Method. 


_— 





245 
202 


176 
187 


Withovt ribs .. 
With ribs 


144 
134 


The two values S, and S& are only equal when the ex- 
pression under the sign of square root becomes = 1, 
which can only take place wheng = e; that is to say, 
in the case of I sections, when the web may be neglected, 
and the thickness of the flange becomes insignificant in 
comparison with the depth of the girder. As might have 
been expected, the discrepancy between the values found 
by the old formula and by experiment becomes least with 
this type of beams, because, as Mr. Segundo rightly 
remarks, ‘‘during flexure the material throughout the 
girder section is stressed in a manner complying more 
than is the case in any other forms of cross-section, with 
the assumptions included by the (old) formula.” 

When unsymmetrical sections have to be dealt with, 
like a bull-headed or flat-bottomed rail, or a cast-iron 
girder, the modulus of the section can be ascertained with 
very little more trouble than by the old method. For 
this purpose it will be necessary— 

(1.) To find the centre of gravity of the whole section, 
say by the aid of a funicular curve, or mechanically by 
means of a zinc template balanced flatwise on the point of 
a needle, as proposed by Sir Benjamin Baker some years 


ago. 

(2.) By drawing a tangent to the funicular curve at the 
point where it is cut by the line passing through the 
centre of gravity of the whole section, the centres 
of gravity of the compressed and stretched portions of 
the sections are found separately. Of course, with 
a zinc template already to hand, it will be quicker 
. repeat the balancing process with each half of the tem- 
plate. 

(3.) Find the area of each half separately, and the dis- 
tance of the extreme fibre from the neutral axis. 

(4.) Find the ‘‘ effective flange area,” i.e., the area of 
the —_ of uniform stress, and its centre of gravity in 
each half. The distance between the two centres will be 
the “‘ effective depth.” 


Remembering that the proportion Z is the same on both 
€ 


sides of the neutral axis as long as E remains the same, 
and that the “effective flange area” multiplied by the 
‘* effective depth,” and the product again by the distance 
of the extreme fibre from the neutral axis = moment of 
inertia, the required moment of resistance of the beam 
can be easily ascertained by the new formula. 

Thus, in the case of the bull-headed rail selected as an 
example by Sir Benjamin Baker in his paper on the 
‘* Practical Strength of Beams,” the seated oxte is found 
to be 2.57 in. from the head and 3.03 from the base of the 
rail. The area of the stretched portion is 3.70 square 
inches, its centre of gravity 1.97 in. from the neutral 
axis. For the compressed portion these figures are 4.35 
square inches and 1.67 in. respectively. The ‘“‘ effective 
area” of each flange is 2.4 square inches, their “‘ effective 
depth” 4.05 in. The “apparent” tension stress, 7.¢., the 
stress calculated by the ordinary formula, is 54 tons per 
square inch for a load of 35 tons at the centre of 60-in, 
bearingz. The stress, as computed by Sir Benjamin, is 
38.6 tons; by the new formula it is 42.3 tons per square 
inch. Strips cut from the bottom flange of this rail 
broke at 30 tons per square inch. It will be seen by 
these figures that the new formula, when applied to rail 
sections, gives very approximate results even beyond the 
elastic limit, where the usual formula utterly fails. 

Lewis L. Kropr, 

May 24, 1892. 


P.8.—In the case of unsymmetrical sections it would, 
however, be more correct to keep the two portions of the 
section above and below the neutral axis quite distinct 
from each other, and so deal with them separately as per 
following formula : 


M=%& Af Ato+le +S 
et 


where the index ¢ refers to the stretched and the index c 
to the compressed portion of the section. The moments 
of inertia are, of course, to be taken about the neutral 
axis, as before, and by means of equation 
am} 
Be te 


either Se or S. can be eliminated from the formula. 
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VARIABLE WATER POWER. 
To THE Epitor or ENGINEERING. 

Sir,—In reference to the utilisation of variable water 
power, the chief objection to using it to pump into a 
reservoir has been that the efficiency of such work is only 
about 40 per cent., and also the expense of pumps and 
turbine. 

By pumping by machinery on the principle of the 
hydraulic ram, I have, however, in two cases succeeded in 
pumping large quantities of water with an efficiency of 
over 70 per cent., and at a cost of about half that of 
pumps and turbine. This makes the method proposed by 
your correspondent quite practicable. 

If the quantity of water is considerable, a reservoir 
would be cheaper than a tank if there is any high ground 
within a reasonable distance on which to place it. 

H. D. Pearsatt, Assoc. M. Inst. C.E. 

16, Willow-road, Hampstead, London, N.W., 

June 25, 1892. 





EXPERIMENTS ON HIGH TEMPERATURES. 
To THE Eprror or ENGINEERING. 

Srr,—You will be glad to know that there is no ground 
for the fears expressed in ENGINEERING that the experi- 
ments upon high temperatures, which were to be carried 
out by Professor Callendar of Cambridge, in conjunction 
with the late Mr. P. W. Willans, may fall through in 
consequencs of that gentleman’s lamented death. It is 
fully intended to carry them out under the direction of 
my colleague Captain Sankey, R.E, who was long 
engaged with Mr. Willans in his experimental investiga- 
tions, and who had assisted him, in particular, in 

lanning the arrangements for applying Professor Cal- 
looker’ pyrometers for the purpose of various experi- 
ments at these works. ; 

As so much public interest is shown in all that pertains 
to Mr. Willans’ experimental work, it may not be out of 
place to say that ths company of which he was, and of 
which I have now the honour to be, chairman, has no 
intention to relinquish any part of his experimental work, 
and that the admirable mechanical laboratory and testing 
plant arranged by hii will soon, in pursuance of plans 
which were under discussion at the time of his death, be 
much extended and remodelled. Additional testing 
boilers (for 200 1b. pressure) of over 400 horse-power have 
lately been ordered, so that with the use of the present 
testing boilers, the largest engines at present made by 
the company (about 700 indicated horse-power) may be 
tested under full load. Apparatus for brake tests up to 
at least the same power will also be provided, while mis- 
cellaneous scientitic experiments, even if of no (apparent) 
commercial interest, will be carried on as formerly. It 
is true that Mr. Willans’ extraordivary gift of organising 
experiments, and deducing their true meaning, is un- 
happily lost to his colleagues and to the world, but there 
remains not only an admirable apparatus, but a trained 
staff of assistants and observers, scarcely less familiar 
than Captain Sankey with Mr. Willans’ methods and 
objects ; to those acquainted with the testing plant at 
Thames Ditton it is only necessary to mention Mr. 
Percy Low, whose assistance in the non-condensing 
engine trials, four years ago, was cordially acknowledged 
by Mr. Willans in his now famous paper, and who hag 
since been Mr. Willans’ chief assistant. Certainly Mr. 
Willans’ experimental work will not stop for want of 
interest in it on the part of his colleagues, who feel that 
they can offer no better tribute to his memory than per- 
severance in the rg of the objects at which he aimed, 
upon the lines which he so well laid down. 

Yours faithfully, 
Mark osmsion, 

Willans and Robinson, Limited, Thames Ditton, 

June 28, 1992. 





OUR ANTI-DECIMAL SYSTEMS. 
To THE EpIToR oF ENGINEERING. 

Srr,—ColonelJ. T. Bucknill hasopened in your columns 
what, it is to be hopeg, may prove a useful corre- 
spondence. 

I would suggest to those of your readers who are in 
favour of a decimal reform, that they should inquire the 
views of their parliamentary candidates on the question. 

Attention would thus be drawn to the subject. 

I cannot agree with Colonel Bucknill in his attack on 
the Decimal Association, who have wisely kept an open 
mind as to how our money should be decimalised ; but 
who have distinctly pronounced in favour of the metric 
system of weights and measures, on the ground that while 
fulfilling all the essentials of a decimal system, it is largely 
used by our customers, and would after its adoption by 
the country soon become cosmopolitan. 

With be? few exceptions there are no opponents to the 
change. any admit its desirability pte that sooner or 
later it must come. Yet they decline to stir in the 
matter on the ground that the reform will come too late 
to be useful to themselves. 

Colonel Bucknill has quoted from the papers of the 
Association to show the effect of the present system on 
our export trade. But he has said nothing of the diffi- 
culty of mastering and using our present weights and 
measures, 

In my daily business I have to consider water powers 
calculated by the cubic foot, water supply in which the 
gallon is the unit, and circulating seaciiiens in which 
the capacity is measured in tons. None of these units are 
convertible at sight ; but must be calculated out for com- 
parison. 

In the metric system the litre or its decimal multiple is 
the universal unit of measure, and 1 litre of water weighs 
1 kilogram, 1000 of which make 1 tonne (metric). 

The educational relief which would result from the pro- 








sed change can hardly be over-estimated. In conclusion 
hope that the initiative taken by Mr. Bucknill may be 
followed by others, whatever their views on the subject 


may be. Yours ~~ 
HAs. Louis HETT. 


Turbine Foundry, Brigg. 


To THE Epitor oF ENGINEERING. | 

Sir,—I do not often trouble other people with my 
views on subjects like the present, but I think it is well 
to point out that the difficulty of introduction of the 
decimal system into England is due chiefly to the 
faddists who endeavour to promote it. 

Taking as an example Mr. Bucknill’s letter in your 
current issue, it does not seem to occur to him that the 
reason for the objection to the florin is that it is a per- 
fectly useless coin, and the reason for the retention of 
the shilling is that it is a very useful one. The same 
remark would exactly apply to double francs as compared 
with single francs, 

The four-shilling piece, which the faddists succeeded 
in introducing, is still more absurd, and so now also is 
the crown piece, because the weight and bulk are the 
same as that of an equal value of shillings, and the con- 
venience less, 

The propriety of allowing the standard gold coin to 
represent 20 shillings rests on exactly the same ground as 
that of allowing the use of 20-franc pieces, viz., that the 
10-franc piece and the half-sovereign are liable to rather 
undue wear. Nevertheless they are very useful coins, 
and our faddists tried to suppress these and the half- 
crowns merely on the Pats that the amount of wear 
showed that they were very useful. The half-crown is 
useful because it saves a certain amount of wear and 
tear of sixpences. 

But uo coins can have any value between sovereigns 
and sixpences except half-sovereigns, half-crowns, and 
shillings. 

The convenience or inconvenience of adopting francs 
instead of shillings is a commercial one only, as so many 
of our payments are based upon shillings, but it leaves 
the question of propriety of multiples untouched, this 
being wholly cand Yours truly, 

Epwarp REYNOLDS. 

Vickers, Sons and Co., Limited, 

River Don Works, Sheffield, June 25, 1892. 





NEWTON v. HUYGENS. 
To THe Eprror or ENGINEERING. 

Sir,—I omitted to give to my preceding letter (Enat- 
NEERING, May 6, page 554) the intended title, and shall 
be obliged if you will insert this one under the head: 
Newton versus Huygens. 

Newton’s conception of the physical constitution of the 
universe was entirely different from that of Huygens. 
An empty space offering no resistance was an indis- 
pensable condition for Newton’s theory of light, known 
as the emission theory. Young’s discovery of the 
phenomena of interference, and Fresnel’s labours, how- 
ever, necessitated a change to Huygen’s views on the 
transmission of light, known as the vibration theory. 
This theory implies, as an indispensable condition, that 
space be filled by an elastic medium generally called 
“ether,” which transmits the rays of light by means of 
vibrations transverse to the direction of the rays. 

It must be admitted that the existence of this elastic 
ether is a hypothesis which cannot be proved by direct 
experiment, and on this ground, I suppose, it has been 
rejected by Auguste Comte in his ‘‘ Philosophie Posi- 
tive. 

Newton’s action at distance in an empty space and 
Huygen’s elastic ether filling space are both hypotheses 
which have divided the philosophers and will probably 
divide them for some time hereafter. 

Numerous proposals have been made to reconcile both 
theories by explaining Newton’s attraction by the action 
of Huygen’s ether. An interesting review of these 
theories has been given in a work the title of which is 
shown in a footnote,* and in Germany a special society 
has been formed for the solution of the “* gravity pro- 
blem.” It should not, however, be forgotten that in these 
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theories no account is taken of the possible influence of 
the rotation of the heavenly bodies or the form of their 
orbits, and it is this point which is the subject of my 
research 

In the precedent letter the moon’s orbit was explained 
as a consequence of the simultaneous motion of rotation 
and translation. We must now take into account the fact 
that the moon and the earth travel constantly together, 
and that irrespective of their relative motions, these two 
bodies have a common velocity of translation around the 
sun. 

We know with sufficient accuracy the velocity of trans- 
lation V of the moon in its relative motion around the 
earth. We know also, although with less acvuracy, the 
velocity of translation V, of the earth in its revolution 
around the sun, which is much greater than the first. 
Now by applying (see figure) the same method as in the 





hearts Riathsel der Schwerkraft. Dr. OC. Tsenkriihe. 


precedent letter, we have the absolute velocity of the 
moon in @ equal to V, + V, and in } equal to V; — V. 

We know by observation that the velocity of rotation 
of the moon on its axis is very nearly constant, as the 
moon’s libration is so small that it may be neglected for 
the moment. Reasoning, then, in Huygen’s system, and 
thus supposing no attraction by the earth, the condition 
of the moon is that of a body having a constant velocity 
of rotation v on its axis and varying velocities of trans- 
lation V,; + Vand V; — V. Then, in accordance with 
what has been explained in the precedent letter, the in- 
stantaneous centre of rotation will be at different dis- 
tances R, R, from the centre of the moon, and the orbit 
of the moon will have different curvatures in its different 
positions. We see thus, that by the combined influence 
of the velocity of translation of the earth in its orbit 
round the sun, and the velocity of translation of the 
moon around the earth, the form of the moon’s path will 
not be a perfect circle, and this is in accordance with the 
knowledge we have of the moon’s orbit. 

If thisis admitted, we see that the extraneouscause why 
the moon’s orbit is not a perfect circle lies in its velocity 
of translation with the earth around the sun. And this 
is the answer to the question of a correspondent (Mr. G. 
M., p. 721): ‘* What extraneous causes can there be ex- 
cept gravitational forces influencing the moon’s orbit?” 
This demonstration is simply another application of the 
well-known principle of Galileo known as the composition 
of velocities, which enables us to find the resultant 
velocity of a body when the component velocities are 
known. For every successive position of the moon we 
must take the resultant velocity of the velocity of the 
moon round the earth, and of its velocity with the earth; 
this resultant velocity will give the direction and value of 
the absolute velocity of translation in space which, com- 
bined with the constant velocity of rotation of the moon 
on its axis, will allow us to calculate the distance of 
the instantaneous centre of rotation from the centre of 
the moon. 

As these distances are not constant the consecutive in- 
stantaneous centres of rotation will form a curve, which 
is the pole-curve. 

The moon’s orbit is the envelope of all the sub:equent 
small arcs described by the moon’s centre from the subse- 
quent points of the pole-curve, and when the pole-curve 
is drawn or calculated we may find the radii of curvature 
for every point of the moon’s orbit. 

If the moon had no velocity of translation with the 
earth then the p»le-curve would be reduced to a pwint, 
and the orbit of the moon bea perfect circle, as was said 
in the precedent letter. 

This demonstration rests on the fundamental thesis, 
that the path of a body in space is determined by its 
simultaneous velocities of rotation and translation. This 
fundamental thesis is contradicted in three letters on pages 
720 and 721, in your last volume, on no less authority 
than Newton’s, which is certainly a first-rate one. 

There is, however, one thing which we know with cer- 
tainty, viz., that the theory of the rotation of bodies is 
of much younger date than the ‘* principles ” of Newton. 
D’Alembert, Lagrange and Euler have traced the road 
for it, but the complete theory was given by Poinsot in 
1834, and has since been generally accepted. 

Poinsot’s labours would certainly not have been con- 
sidered as new if Newton had treated that problem in 
his “‘ principles.” What may have been the reasons 
why Newton did not give this theory it is not for me to 
explain ; very probably the time was not ripe for it, and 
~aene this great philosopher has left some work to do 
for his followers, 

Newton waz certainly not the man to suppose that he 
had exhausted science, for we know quite well that when 
he had achieved his great work he compared himself to a 
child searching for valuable pebbles on the shore of the in- 
finite sea of truth. 

Why should we not follow his noble example and 
search, each of us in the measure of his powers, quiet] 
for some valuable ‘‘ pebble” without noticing over muc 
— casual bystander who prefers not to seek but to 
augh ? 

I hope to meet the other objections of the two first 
corresponcents (Mr. Stevens and Mr. G. M.) ata later 
occasion, preferring not to trespass too much at once on 
the space of your valuable journal. 

Respectfully yours, 
A. Huet. 
Delft, June 25, 1892. 








New Souru Wats Raitwars.—The New South Wales 
Government has determined upon the list of works which 
is to be submitted for inquiry and report to a Parlia- 
mentary Standing Committee. The proposals include 
an extension of railway communication to Darling Island, 
and the construction of wharfage accommodation at that 
place ; a railway from Inverell to Glen Inves, a railway 
from Eden to Bega, a railway from Grafton to Lismore, 
a railway from Jerilderie to Denili-quin, &c. The tunne 
which forms a portion of the Milson’s Point extension of 
the North Shore Railway has been opened. 





Bete1an Locomotive Buripinc.—The administration 
of the Belgian State lines has just let contracts for some 
locomotives required for that system. The Franco-Bel- 
gian Rolling Stock Company secured an order for feur 
six-wheeled coupled engines at 2994/. per engine. MM, 
Carels, of Gand, obtained an order for five ordinary en- 

ines at 17087. each. The industrial concern known as 
- Metallurgique took an order for three similar engines 
at 17111. each, while the Meuse Workshops Company 

reed to supply three similar engines at 1712/. each, and 
MM. Zimmermann, Hanrez, and Co., four similar 








engines at 1710/. each. 
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COMPOUND TRACTION ENGINE. 


On page 16 we illustrate an 8 horse-power general pur- | 


pose traction engine, constructed by Messsr. Aveling | 
and Porter, of Rochester, and exhibited by them atthe | 
late Warwick Show. The driving wheels are 6.6 in. 
in diameter by 16 in. wide, and the front wheels 4 ft. | 
in diameter by 9 in. wide. The high and low-pressure | 
cylinders are side by side, and work on to a double | 
crankshaft having steel gearing fitted between the side | 
plates, and so arranged that no sliding feathers are | 


required. The engine is provided with compensating | automatic weighing machine of Messrs. W. R. Dell 


gear to aid it in turning corners. For drawing a load | 


up steep brows and over bridges with impracticable 
inclines, there is a winding drum fitted with wire rope. 
The boiler is constructed of steel plates, and is tested 
by hydraulic pressure to 280 lb. per square inch, the 
working pressure being 140 lb. 





THE ‘‘ RELIANCE” AUTOMATIC 
WEIGHING MACHINE. 
In our report of the Warwick Show we referred to the 





and Son, of 26, Mark-lane, London, This machine 





weighs out the grain at the exact speed the roller mills 
use it, waiting after each delivery until another is 
needed. The construction is shown in the engravings 
on page 16. 

The weighing hopper A is suspended on knife edges 
from the beam B, on the opposite end of which hangs 
the weight C. The material to be weighed is fed into 
the feed hopper on top of the machine, and passes by the 
inlet valve G into the weighing hopper, which is kept 
at its highest position by the weight C until tue 
balance is turned. The beam then tips suddenly and 


the weighing hopper falls, carrying with it the rod K, 
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which allows the inlet valve G to close and shuts off the 
supply. After the inlet is closed the hopper continues 
to fall until the outer end of the catch bar E—which is 
hung by a pin on side of the hopper—rests on the fixed 
point H, and is kept from descending further. The 
downward movement of weighing hopper continues 
carrying with it the inuer end of catch-bar EK, and the 
difference in movement thus obtained between the 
outer and inner ends of this bar allows the gripping 
rollers F F' to pass and release the outlet valves D D!. 
The gripping rollers are fixed to the outlet valves, 
which together form an inverted hollow cone under 
the weighing hopper, and are hinged to it. Directly 
the rollers are released, the weight of material in the 
hopper opens the valves D D', and the discharge is 
made. ‘The weight C then preponderates and brings 
the hopper back to its highest position, and when all 
the material has run out the outlet valves D D!' are 
closed by the balance weights J J! which are attached 
tothem. Valve D in closing lifts the rod K and opens 
the inlet valve G, and the charge is repeated. Kach 
weighing is registered on a small counter fixed to the 
frame and worked from a pin on the beam. 

This machine is simpler in construction than any 
other automatic weighing machine. The discharging 
is effected quite independently of the weighing, and 
does not come into operation till the balance is turned 
and the inlet valve closed, therefore the small amount 
of power required to release the rollers F is supplied 
wholly by the material in the weighing hopper (after 
weighing), and does not affect the amount to be 
weighed. This insures great accuracy in working, 
and as there are no complicated and delicate move- 
ments to clog with dust, the machine is specially suit- 
able for weighing grain or any material where much 
dust is likely to arise, and where the machine is 
required to run continuously without any attention. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A fairly good business in 
Scotch warrants was done in the pig-iron market last 
Thursday, and prices showed a further improvement of 
24. per ton. A few transactions in Cleveland iron took 
place, and as warrants had been reduced within a small 
compass holders managed to run prices up 6d. per ton, 
which was a recovery equal to the decline over the major 
part of two weeks. No business was reported in respect 
of hematite iron, either forenoon or afternoon. Whe 
settlement prices at the close were :—Scotch iron, 41s. 6d. 
per ton; Cleveland, 41s. 6d.; hematite iron, 503. per 
ton. It will be seen that the settlement price for Cleve- 
land iron was the same as that for Scotch, which, in 
ordinary times, averages 5s, dearer, and was only 8s. 5d. 
cheaper than hematite iron, as against an average of 
about 10s. per ton. Friday’s warrant market was cha- 
racterised by an easier tone, and the business done was 
confined to Scotch pig-iron. At the opening the quota- 
tions were lower, but they subsequently firmed, and 
closed only 4d. per ton down on the day. Cleve- 
land iron was offered at Thursday’s closing prices, 
but buyers went down 5d. per ton on their quotations, 
Hematite iron opened with buyers up 14d. per ton, 
and sellers were up to the extent of 74d. per 
ton, but closed with buyers down 104d. and sellers down 
9d. from the previous night’s closing quotations. The 
closing settlement prices were—Scotch iron, 41s. 44d. per 
ton; Cleveland, 41s. 3d. ; hematite iron, 493. 3d. per ton. 
Only a small amount of business was done in the warrant 
market on Monday, and Scotch again was alone dealt in, 
and at fully easier prices, the closing quotations being 
14d. per ton lower than those of last Friday. Hematite 
iron did not change hands. Cleveland iron was also idle, 
but it was evident that a ‘‘ccrner” was intended. Sellers 
in the forenoon were seeking 14d. per ton over their 
closing price of last week, or 74d. above kuyers’ quota- 
tions. In the afternoon buyers came up 9d. per ton, 
while sellers ran up their quotations 104d. per ton to 
42s. Gd., or 9d. above buyers’ offers—being an advance 
which placed Cleveland iron 1s. 2d. dearer than Scotch 
warrant iron. At the close the settlement prices were— 
Scotch iron, 41s. 3d. per ton; Cleveland, 42s. ; hematite 
iron, 493. 14d. per ton. Only a few lots of Scotch iron 
changed hands in the warrant market yesterday. One 
lot of Cleveland, however, was sold at 42s. 6d. ex-officially, 
cash Friday, and more appeared to be wanted. Scotch 
iron was advanced in price 1d. per ton, while hematite 
iron declined 1}d. At the afternoon market there was 
apparently no inclination whatever to do business, and 
not a single transaction had been recorded a few minutes 
before the time for closing the market (3 p.m.). Shortly 
before the very last, however, about 2000 tons of Scotch 
iron changed hands, and one lot of hematite iron at 49s, 
Friday fixed. The settlement prices at the clo3e were: 
Scotch iron, 41s. 3d. per ton; Cleveland, 423. 6d. ; hematite 
iron, 49s. per ton. In to-day’s market Cleveland iroa was 
not quo'e} officially. The last official quotation yesterday 
forenoon was 42s. 6d. per ton cash. Buyers were offering 
47s. 6d. this forenoon, but sellers were holding for 50s., 
an advance of 7s. 6d. per ton in one day. It appeared 
that iron was warited for settlement on Friday of this 
week, and warrants were exceedingly scarce, holders not 
being inclined to part with them unless at a very high 
price. While the rate to-day was 50s., it was reported 
that Cleveland iron could be bought readily down as low 
as 36s. per ton for delivery three months hence. The 
**bears” who have been “cornered” are likely to lose 
heavily on their transactions. In Scotch warrant iron a 


moderate amount of business was transacted at firm 
prices, there being an advance of 24d. per ton. Hematite 
iron was idle and unchanged in price. The prices of 
Scotch and hematite iron were very slightly lower in the 
afternoon, if changed at all, and Cleveland iron was not 
officially quoted. The settlement price at the close, 
however, was 45s. per ton, that of Scotch being 41s. 3d., 
and that of hematite iron 49s. 3d. per ton, The following 
are the current quotations for some of the special brands of 
makers: No. 1 iron, Gartsherrie, Summerlee, Langloan, 
and Calder, 50s. per ton; Coltness, 53s. 6d. ; Glengarneck, 
(shipped at Ardrossan), 50s.; Shotts (shipped at Leith), 
52s. ; Carron (shipped at Grangemouth), 54s. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 7514 tons, as compared with 5235 tons in the 
corresponding week of last year. They included 130 tons 
for the United States, 660 tons for Canada, 135 tons for 
India, 185 tons for Australia, 1742 tons for Italy, 110 tons 
for Germany, 200 tons for Russia, 210 tons for Holland, 
350 tons for China and Japan, smaller quantities for 
other countries, and 3482 tons coastwise. There are still 
74 blast furnaces in actual operation, against 72 at this 
time last year and 83 two years ago. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
stood at 431,181 tons yesterday afternoon, as compared 
with 435,399 tons yesterday week, thus showing for the 
week a decrease amounting to 4218 tons. 


Scotch Coal Trade.—There has been comparatively 
little change of late in the coal trade of this part of the 
kingdom, except that in the shipping department there 
has been a falling off in the demand, when compared 
with the extent of trade which characterised the month 
of May and the early part of June. Of course, the decline 
in the demand for shipment is largely due to the altered 
condition of things in the mining districts of county 
Durham. There is now very little forward inquiry, but 
the near approach of the summer holidays has imparted 
a considerable amount of business to the forward market. 
There has been a large amount of inquiry for coals to 
Mediterranean ports. The miners are working well and 
supplies are ample. Prices have not suffered much change. 
The quotations at Glasgow Harbour are as follow: 

F.o.b. per Ton 
i. sre. 
Splint ... 
ain coal 
Steam ... ee ae Sts cas 
| airs ie So =. ee 

The report from Ayrshire states that orders are being 
executed with great promptitude, and that the demand 
is not great, owing to the expectation that a fall in prices 
will very soon take place. Inquiries are being made for 
supplies at about 3d. per ton reduction on the week, the 
current prices being — ordinary house coal, 7s. 3d. to 
7s. 9d. per ton ; better class, 7s. 9d. to 8s.; triping, 6s. 6d.; 
dross, 3s. 6d., all f.o.b.; house coal at pit, 9s. per ton. 
The shipments over all Scotland up to last Saturday show 
a total of 3,511,372 tons, as compared with 2,960,868 tons 
in the corresponding period of last year, the increase being 
543,245 tons. 


Cast-Iron Pipe Trade.—The prospects of this important 
branch of the local industries are now much brighter than 
they have been for a considerable length of time. The 
Bill for the Bradford water extension scheme—which is 
under the supervision of Mr. James Watson, who was 
resident water engineer at Dundee for many years—has 
passed through Parliament, and represents an expendi- 
ture of 1,300,000/., nearly the whole of which will go in 
cast-iron pipes. For the extension of the Glasgow Water 
Works some 10,300 tons of 36-in. mains and special cast- 
ings are wanted, especially for the conduit, which is to 
connect the new Craigmaddie Service Reservoir with the 
city. The total length will be 9} miles. Other orders are 
in the market. 


Glasgow Central Railway Operations: Arbiter’s Decision. 
—The arbiter, Mr. Copland, C.E., who heard the ques- 
tions in the dispute between the Corporation and the Cale- 
donian Railway Company in reference to the tunnelling 
operations in Argyle and other streets, has given his 
decision. He finds that the right of the railway company 
to use and appropriate Canning-street, Trongate, Argyle- 
street, and the pavements and footpaths thereof, for the 
purpose of constructing the railway authorised by the Glas- 
gow Central Railway Act, 1888, is not limited to inclosing 
and occupying spaces of 50 ft. long by 17 ft. wide, with 
intervals of not less than 200 yards between each such 
inclosure, but that the railway company is entitled, in 
addition to inclosing and mg ge these spaces, to use 
and appropriate such other and additional parts of the 
streets. and pavements or footpaths as may 
reasonably necessary for the construction of the rail- 
way, subject to certain provisions which the arbiter points 
out. In his note the arbiter says, of course, the company 
are bound to take all due precautions for the protection 
and safety of the public, and if they fail to do so they are 
responsible for the consequences, but the opinion the 
arbiter has formed is that in exercising the special powers 
conferred upon them by- their Act of Parliament they are 
no more controlled or limited by the provision of the 
Police Act than they are in the execution of their works 
subjected to the control of the Dean of Guild Court. The 
arbiter recommends both parties to endeavour to come 
to some arrangement under which, on the one hand, the 
company may, within their rights now defined, get all 
reasonable facilities for the execution of their works, and, 
on the other hand, that the frontagers and the public may 
have all the protection and freedom from inconvenience 
possible in the circumstances, 


The New Docks at Glasgow.—From the quarterly 





report by Mr. James Deas, engineer to the Clyde Navi- 





gation Trust, which gives an interesting narrative of 
the progress of new works, and a record of the many 
incidents calling for attention, we learn that at the new 
Cessnock Docks there has been excavated 322,267 cubic 
yards of material, and that the masonry built into the 
superstructure of the quay walls, over triune cylinders, 
includes 15,868 cubic feet of granite cope, 11,523 cubic 
feet of granite ashlar, and 132,474 cubic feet of concrete 
ashlar. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The interest taken in the 
local elections is interfering somewhat with business in 
this district, but yesterday the weekly market was fairly 
wellattended and affairs were pretty strong. Advices from 
Glasgow caused some excitement here, and Middlesbrough 
warrants quickly rose to 42s. 6d. cash buyers, or 1s. 3d. 
above Scotch, but the amount of business, if any, done in 
them was exceedingly small, there being no sellers, as 
holders knowing that there are some speculators who 
have not covered and who must buy at once mean to 
make them pay pretty stiffly. Latish in the day it was 
impossible to obtain any quotation at all for Middles- 
brough warrants. Quotations for No. 3 Cleveland 
pig iron varied a good deal, there being really very little 
on the market, as what is now being made has nearly all 
to be delivered in fulfilment of contracts entered into 
some time ago. Only parcels of small lots changed hands 
at 41s. to 41s. 6d. for prompt f.o.b delivery ; one firm 
of merchants reported that they were desirous of pur- 
chasing at the latter figure but they could not find sellers, 
For forward delivery orders might have been placed at 
considerably less figures, and some firms would probably 
not have refused contracts for delivery of No. 3 to the end 
of September at 393., and even rather less. The lower 
qualities were steady, about 39s. being the figure for both 
grey forge and No. 4 foundry. In hematite pig iron 
there was not much doing. For Nos. 1, 2, and 3 of 
makers’ east coast brands the price was 50s. To-day 
affairs on Change were very — indeed. The general 
quotation for promp f.o.b. delivery of No. 3 g.m.b, 
Cleveland pig iron was said to be 41s. There was no 
quotation at all for Middlesbrough warrants. 


Manufactured Iron and Steel.—More establishments 
have re-commenced operations, but few of the larger 
places have much work on hand. Competition for new 
orders is keen and contracts are anything but easy to 
secure. Quotations are fairly well maintained, but with 
the present cost of production they cannot be particularly 
remunerative. Common iron bars are 5/. 10s. ; best bars, 
6l.; iron ship-plates, 5/. 7s. 6d.; steel ship-plates, 
5l. 17s. Gd.; iron ship-angles, 5/. 5s.; fand steel ship- 
angles, 5/, 12s. 6d.; all less the usual 24 per cent. dis- 
count for cash. Heavy sections of steel rails are put at 
4l. net at works. In one or two cases small quantities 
have realised rather more than the foregoing figures. 


The Fuel Trade.—Quotations for fuel have rather a 
downward tendency, the output now being pretty large. 
At Newcastle, best Northumbrian steam coal is in fair 
demand at about 10s. per ton f.o.b. Small steam is dull, 
the production being large and the special demand that 
existed during the Durham strike having departed. For 
best Durham gas coal about 8s. 6d. to 9s. f.o.b. is asked, 
Bunker and manufacturing coal is very quiet. 





Tue Ciry AND SoutH Lonpon Exxcrric Raitway.— 
We are informed by Dr. Edward Hopkinson that in con- 
nection with this railway.a contract was entered into by 
Messrs. Mather and Platt in Jannary, 1889, and their 
guarantee accepted that the cost of haulage, exclusive of 
driver’s wages, should not exceed 34d. per train-mile for 
the maximum service proposed, viz., 384,800 train-miles 
in the half-year, and, according to a sliding scale, if the 
mileage was more or less, increasing to 74d. per train- 
mile for 188,666 miles, the actual mileage accomplished. 
Owing to the carriages being made stronger and heavier 
than originally designed, the actual weight of each car- 
riage being 7 tons instead of 4} tons, the weight of the 
loaded trains was increased to 42 tons or more than 40 per 
cent. heavier than the trains for which the locomo- 
tives were designed. Of this great increase in the 
loads, which their locomotives wereto draw, Messrs. 
Mather and Platt had no intimation until after 
all the locomotives were constructed and delivered. 
Under such unexpected circumstances the locomotives 
have at times been overstrained, and delays to the traffic 
resulted, and the wear and tear has proved somewhat 
greater than originally anticipated, yet the record of work 
done by the electric locomotives in comparison with the 
work done by steam locomotives is extraordinary. 
Leaving out of consideration one of the locomotives of 
special type made for the purpose of testing its compara- 
tive efficiency, the average mileage made by the remain- 
ing 13 locomotives during the first year of work exceeded 
27,000 miles. On the Metropolitan District Railway the 
yearly average of their locomotive appears to be less than 
20,000 miles. The cost of working has proved equally 
satisfactory. During the second six months of working, 
according to the published half-yearly accounts, the cost 
of locomotives and generating power, including wages, 
repairs, and renewals, was 6199/. for a mileage of 186,666, 
or less than 8d. per mile. If allowance be made for 
driver’s wages, which were excluded from the original 
estimate, this is equivalent to about 53d. per train mile, 
25 per cent. less than the amount guaranteed by Messrs. 
Mather and Platt, although the weight of the trains had 
been increased 40 per cent, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Visit of Northern Engineers ant Shipbuilders to Shef- 
field.—The members of the North-East Coast Institution 
of Engineers and Shipbuilders visited Sheffield on Friday, 
on the invitation of Messrs. John Brown and Co., 
Limited. This was the annual excursion of the Institu- 
tion, and in addition there were present engineers from 
London, Liverpool, and Belfast at the Atlas Works. 
The manufacture of a steel-faced armour-plate on the 
‘* Ellis” patent system first claimed attention. _The 
late is intended for the barbette armour of H.M.S. 
venge, at present on the slips at Messrs. Palmer’s 
works at Jarrow. This was followed by the rolling of a 
back plate for a similar finished plate for the same ship 
and of a ‘‘ Purves” patent ribbed flue plate. They next 
visited the press shop, saw the 4000 tons forging press 
and witne-sed the pressing of an ingot steel crankshaft for 
the second-class cruiser Hermione, being built by Messrs. 
J. and G. Thomson, of Clydebank. After watching the 
casting of a large ingot in the Siemens foundry, the saw- 
ing, hot, of a hard steel plate, intended for one of the 
Dutch cruiser plates, an inspection was made of the 
manufacture of railway tyres and the Bessemer process. 
The visitors also saw the fine machinery employed in 
bending and cutting rolled armour plates to the finished 
shape, the flanging of marine boiler end plates in the 
large press, the marine shaft machine shop, tube testing, 
&c. Afterwards the members dined at the Cutlers’ Hall 
under the presidency of Mr. J. D. Ellis, chairman of 
Messrs. John Brown and Co., Limited. 


A Novel Danger to Colliery Interests.—Attention was 
drawn last week to the fact that at the Carlton Main 
Colliery more than a thousand miners have been thrown 
idle by a strike of pit youths who require an advance of 
wages. The colliers are not out of employment through 
any fault of their own, nor are they on strike, con- 
sequently they are not entitled to relief from the associa- 
tion funds. The situation is a difficult one, as the lads 
are obstinate, and the union has no control over them. 
The executive of the Yorkshire Miners’ Association, 
yesterday considered the case, and it was notified that 
similar circumstances might arise in other parts of the 
district as the lads were giving in their notices. A de- 
putation from the association is to meet the manager of 
the Carlton Main Colliery and see if the matter can be 
arranged. 


Iron and Stecl.—The pig-iron market remains very 
firm, as was the case last week, forge and foundry de- 
scriptions moving off more freely than for some months 

ast, and stocks are now only light. In manufactured 
irons, bar and boiler plates (both iron and steel), are 
most inquired after, on home and export account. The 
home trade is upset at present. For crucible cast steel 
the demand is only quiet, inquiries being principally for 
tool and engineering sections. There is a full supply of 
both coal and coke, and the market has a downward 
tendency as to prices. 





NOTES FROM THE SOUTH-WEST. 

Dock Accommodation at Barry.—The directors of the 
Barry Railway Company have held a special meeting for 
the purpose of further considering the question of a new 
export dock at Barry, for which land was _ recently 

urchased from Lord Wimborne. Mr. J. Wolfe-Barry 
as prepared the necessary plans, and it is expected that 
the works will be commenced at once. 


Cardif.—The steam coal trade has shown some dul- 
ness. The best qualities have made 11s. 9d. to 12s. 3d. 
and secondary descriptions 11s. 6d. per ton. Household 
coal has been in only moderate request ; No. 3 Rhondda 
large has brought 12s. 3d. per ton. The demand for 
patent fuel has been scarcely so good. Iron ore has 
shown a slight improvement; Rubio has been making 
10s. 9d. per ton. Coal has fallen to the level at which it 
stood before the Durham strike; foundry qualities have 
made 21s. 6d. to 22s.; and furnace ditto 17s. 6d. to 
18s. 6d. per ton. 


The ‘* Swiftsure.”—It has been found necessary to effect 
some alterations in the mountings of the 4-in. guns of the 
Swiftsure, flagship, at Devonport, and the work has been 
taken in hand at Keyham. During the last quarterly 
practice two of the mountings were disabled owing to 
clip plates giving way. These plates, which are made of 
cast steel, are to be replaced forthwith by others of forged 
steel. The recent mishap is attributed to the fact that 
when the Swiftsure was commissioned as flagship at 
Devonport her 22 cwt. guns were removed from these 
old mountings and replaced by others of 26 cwt. 


The Electric Light at Exeter.—An exhaustive report 
was presented to the Exeter Town Council on Wednesday 
on the subject of street lighting. The relative cost of 
lighting by gas and electricity was reviewed. The com- 
mittee recommended that the offer of the local gas com- 
pany to reduce the price of gas for public lamps to 2s. 9d. 

r 1000 cubic feet, to provide five large lamp-posts and 

anterns, and to supply them with gas at 2s. 6d. per 1000 
cubic feet upon a seven years’ contract, be accepted, pro- 
vided that the company would agree to a clause being ir- 
serted in the agreement for its determination at the end 
of five years by either party on six months’ previous notice, 
The mayor expressed regret that it did not seem possible 
to light the main streets of the city with electricity at 
present, but the additional cost was so great that he did 
not think the council would be warranted in incurring 
the expense. The council was indebted to the Electric 
Light Company for the improved terms obtained from 
the gas directors. Mr. Wreford moved that unless the 


contract with the gas company was made terminable at 
the end of three years as well as five years, it shoulld not 
be signed. This was agreed to. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
The directors of this company, in view of the necessity 
of replacing capital which has been expended upon the 
company’s works and collieries during the last few years, 
have resolved upon issuing 200,000/. 5 per cent. deben- 
tures. The debentures form part of a total issue of 
500,0007. ; the remainder of the debentures are intended 
to be applied in gatisfaction of existing terminable 
debentures. 


Barry Dock, —Last week’s shipments of coal from this 
dock amounted to 94,360 tons. Coke was also exported 
to the extent of 2866 tons. 


Falmouth. —The Falmouth Harbour Commissioners 
have had a fairly good year. The harbour dues for 1891-2 
show an inerease of 170/. as compared with 1890-1. 


The Sliding Scale.—A meeting of steam and house coal 
delegates representing the miners of South Wales an 
Monmouthshire was held at Aberdare on Monday. The 
object of the meeting was to consider the advisability of 
giving notice to terminate the sliding scale agreement 
to-day (Friday). It was stated at the meeting that a 
ballot of all colliers of 16 years of age and upwards had 
been taken on the question, and that the proposed 
notice had been approved by a majority of 37,529 to 
26,027. 








MISCELLANEA. 
A STRIKE involving 50,000 workmen is imminent in 
the Pittsburg iron works, the men resisting a propos 
reduction of wages. 


The traffic receipts of the Irish railways have increased 
from 2,759,000/. in 1885, to 3,146,000/, in 1891, this figure 
being the highest ever reached in Ireland. 


The Duke of Edinburgh visited Preston on Saturday 
last and formally opened the Albert Edward Dock. The 
dock is 40 acres in extent, and is one of the most im- 
portant features in the scheme for the improvement of 
the navigation of the Ribble. Its cost has been over a 
million pounds. 

The gross receipts of the 23 principal railways of the 
United Kingdom io the week ending June 19, amounted, 
on 16,3494 miles, to 1,442,947/., and for the corresponding 
period of 1891, on 16,265 miles, to 1,435,759/., an increase 
of 844 miles, or 0.5 per cent., and an increase of 7,188/., 
or 0°4 per cent. 

The New Zealand Government is offering a bonus of 
1l. per ton on the production of the first 500 tons of pig- 
iron of marketable quality, manufactured in the colony 
from magnetic or titaniferous iron sand or iron ore, all 
material fuel and fluxes being the produce of New Zea- 
land. The bonus must be claimed before March 31, 1893. 


Mr Dargan, barrister, and Mr. Hargreaves, secretary 
of the Demerara Institute of Mines and Forests, _ 
sengers by the steamship Orinoco, just arrived at Ply- 
mouth, are a deputation from British Guiana to protest 
to Lord Knutsford against a restrictive regulation of the 
gold-mining diggers there. The Orinoco brings 8000 oz. 
of gold, of the value of 37,000/., the produce of three 
weeks, There were 6000 diggers at work. 


The protection of the Southport Centenary Exhibition 
has been undertaken by Messrs. Merryweather and Sons, 
who were entrusted with the sole arrangements for the pro- 
tection from fire at the recent Bath and West of England 
and at the Royal Agricultural Show. The same firm is 
also building a steam fire engine and other apparatus for 
the Peterborough Agricultural Show, which opens on 
July 5. 


A Select Committee of the House of Lords, presided 
over by Lord Basing, after an inquiry extending over 
eight days, has passed the preamble of the Bill promoted 
by the Manchester, Sheffield, and Lincolnshire Railway 
Company, for the extension of their line from Annesley to 
London, with a terminal station abuttting on Marylebone- 
road to the west of Regent’s Park. ,The total estimated 
cost of the extension is six and a quarter millions 
sterling. 


It is proposed to light the Thames Embankment by 
electricity, the installation to be worked by the County 
Council direct, without the intervention of one of the 
supply companies. It is suggested that Jamps of 1000 to 
2000 candle-power should be placed on the centre line of 
the roadway, about 50 yards apart. The capital expen- 
diture is put down at 10,000/., and the annual outlay 
for maintenance, working expenses and depreciation is 
estimated at 2000/7. 


In a paper on the arrangement of hydrants and water 

ipes for the protection of a city against fire, Mr. J. A. 
| eal of Boston, Mass., U.S.A., states that for a good 
fire stream 250 United States gallons of water(= 200 
imperial gallons) are required per minute. At present 
2h-in. fire hose is most used in the States, and a 1}-in. 
nozzle, but in the future a 2}-in. hose and a 14-in. nozzle 
will probably be used. About 40 lb. to 50 lb. per square 
inch is a desirable nozzle pressure, this being limited 
by the skill of the firemen in handling the hose. 


Negotiations are on foot for a railway to connect Sophia 
with the Mediterranean, and they are, it is said, makin 
satisfactory progress. It is believed that the Turkis 
Government are interposing no obstacles, and it would 
be very unwise for them to do so, as the pro line 








would do much toconciliate Bulgarian feeling, and would 





have important strategic and commercial advantages to 
both countries. The idea is to construct a line to join 
the Southern Macedonian Railway, for which a conces- 
sion has already been granted, at Seres, thus giving 
Bulgaria an outlet at Salonica. The Bulgarians hope 
much from the scheme, as the heavy freights on the 
Bourgas line have proved almost prohibitive. 


The electro-plating with aluminium of 6-ton cast-iron 
columns 20 ft. high has been successfully accomplished by 
the Tacony Iron and Metal Company, of Philadelphia. 
The columns form part of the ironwork to be placed at 
the top of the tower of the City Hall of Philadelphia, 
which is to be 500 ft. high. The rest of the tower is in 
white marble. In all about 100,000 square feet of iron- 
work are to be plated with aluminium. The castings to 
be plated are first scaked for a day in caustic soda to 
remove grease and then for another day in acid pickle to 
remove scale and oxide. They are then thoroughly 
cleaned with steel brushes, after which they are ready 
for plating. A heavy coating of copper is first applied, 
and on top of this is deposited the aluminium to a thickness 


d| of vs in. About 42 tons of the metal will be required to 


complete the plating of the iron. 


The annual conversazione of the Society of Arts took 
place last evening at South Kensington Museum, and 
was largely attended. In the absence of the Attorney- 
General, the chairman of the Society, the guests were 
received by Sir Philip Cunliffe Owen, and the members 
of the council. Among those present during the evening 
were observed Lord Stanley of Alderley, Sir Rawson 
Rawson, Sir H. Doulton, Sir Thomas Wade, Sir Owen 
Burne, Dr. Hyde Clarke, Dr. Silvanus P. Thompson, Mr. 
S. Digby, Mr. J. A. Baines (imperial census commissioner 
for India), Mr. E. Neel, C.1.E., and Professor Dewey. 


eq | The band of the Royal Engineers performed in the north 


court, and that of the Scots Guards in the quadrangle of 
the museum, and aconcert was given by the Meister Glee 
Singers and the Meistersingers’ orchestra in the lecture 
theatre, under the direction of Mr. Norfolk Megone. 
The whole of the courts and corridors of the ground- 
floors were open together with the galleries containing 
the Raphael cartvons, the Sheepshanks collection, the 
William Smith collection of water-colour drawings, 
the Dyce and Forster pictures, and the Chantrey Bequest. 








Tue ConnELLY TRAMWAY Motor.—On Wednesday last 
a type of motor which has been successfully used in some 
of the American street railways was shown in operation 
on one of the lines of the London, Deptford, and Green- 
wich Tramways Company, a large number of members of 
the Tramway Institute being present. This motor is a 
new development of the oil engine; and is built by 
Messrs. Weyman and Co., Limited, of Guildford, Surrey, 
for the Connelly Motor Company, Limited, of 28, Vic- 
toria Mansions, Westminster. The engine has two 
cylinders with cranks at 180 deg., and is capable of 
giving 12 horse-power on the brake. The ignition of 
the charge is effected electrically, a small dynamo being 
driven by a belt from one of the flywheels of the 
engine. This dynamo is used to charge a set of accu- 
mulators fixed in one corner of the car. In applying 
oil engines to work of this kind, the greatest difficulty 
to be overcome arises from the fact that these engines 
cannot be reversed with the ease of a steam engine, 
but must be kept running constantly in one direction 
whilst the car is stopped or reversed. To accomplish 
this a friction gear is placed hetween the engine and 
the driving wheels of the car, a large disc being mounted 
on the end of the crankshaft of the engine, against the 
face of which abuts a second disc keyed to a vertical 
shaft which drives the wheels of the car by bevel gear- 
ing. The disc on the vertical shaft can be slid up or 
down that on the crankshaft, and is driven at a greater 
or lesser speed according to its distance from the centre. 
This alteration in the position of sliding disc is effected 
by differential gearing. A pinion is mounted on the 
vertical shaft near its top and rotates with it. On the same 
level as this pinion is a second annular pinion, the pitch 
circle of which is about three times as great. Gearing 
with both these pinions are two others, which are mounted 
on the ends of screws which pass through nuts in the 
sliding disc. When both the annular pinion and the one 
first mentioned rotate with the vertical shaft, these screws 
are not rotated, but by checking the rotation of one 
annular pinion or of the other, these screws are set in 
rotation in a direction which will either lower or raise the 
sliding disc as may be desired. When the car is stopped, 
and the engines are running, the sliding diac is thrown 
clear of its driver. It should be stated that the nearer 
the sliding disc is to the centre of its driver, the greater is 
the pressure between the two, so that the adhesion 
between the two is increased, and greater power can be 
transmitted without fear of skipping. Most of the wear 
of the driver disc takes place on its central portion, 
which is therefore designed so that a new plate can be 
put in when required, about three months being the 
average life of this part. These plates, however, are 
cheap and easily fixed. The motor is said to be capable 
of hauling a heavily loaded car up a grade of 1 in 20, and 
when allowed by the Board of Trade, can be run ata 
speed of 16 miles an hour. The cost of working per day 
of fourteen hours is stated to be about 15s. 6d. made up 
as follows : 
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Ten gallons of oil ... ed fe 
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EXHIBITS AT THE WARWICK SHOW. 














TRACTION ENGINE BY MESSRS. AVELING AND PORTER, ROCHESTER. (See page 13.) 


MancuEsTEeR SHip CANAL.—We understand that the 
final contracts have been let within the last few days for | 
the completion of the main works of the Manchester Ship | 
Canal. The line of canal from Runcorn to Manchester 
was, by direction of the executive committee of the 
directors of the company, divided into five fairly equal 
sections. One of the sections was so nearly complete 
that the company are themselves undertaking the small 
remaining work which has to »e done. The other four 
sections were let by public tender. The works at Run- 
corn, as we have previously stated, are of so delicate a 
character that it has been thought advisable they should 
be completed under the supervision of the company’s own 
engineers. —— 

New ENGINEERING AND ELECTRICAL LABORATORIES IN 
University Cottecr, Lonpoy.—The Council of the Uni- | 
versity College, London, have accepted the tender of | 
Messrs. Bush and Co. for the erection of the necessary | 
buildings for new engineering and electrical laboratories at | 
the college, the price being about 13,500/., and an appeal is | 
being made for the requisite funds to equip the labora- | 
tories with apparatus. The college was the first in the | 
kingdom to establish a system of scientific laboratory | 
instruction in mechanical engineering, and the example 
and methods of teaching have been followed in | 
many similar institutions. Owing to the rapid ad- | 
vances in mechanical and especially in electrical en- 
gineering, the present provision has been found inade- 

uate, hence the necessity for new laboratories. Under 
these circumstance, and looking to the eminent services 
rendered by the college to engineering, we doubt not 
many will willingly help Professor J. A. Fleming in the 
raising of the 2010/. required to equip the laboratory. Of 
course, contributions, such as a gas engine, storage bat- 
tery, meters, dynamo, motors, and the other electrical 
= will be welcomed, as well as money contribu- 

1ons, 
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AUTOMATIC GRAIN-WEIGHING MACHINE BY MESSRS, W, R, DELL AND CO., LONDON. (See page 13.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher Mr. CHARLES 
GILBERT, at the Offices of this Journal, Nos. 85 and 86, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Wiley, 58, East 10th-street, New York, 
and H. V. Holmes, 44, Lakeside Building, Chicago. The 
| eeeg of subscription — in advance) for one year are: For 
hin (foreign) paper edition, 11, 16s. Od.; for thick (ordinary) 








paper edition, 2J. 0s. 6d., or if remitted to Agents, 9 for 
thin and 10 dollars for thick. 
ADVERTISEMENTS. 
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single advertisements, otherwise their insertion cannot be 
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and on the inside may be obtained on So ger Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m, on Thursday. In consequence of the necessity 
for going to eens early with a portion of the edition, 
alterations for stan Advertisements should be 


received not later than 1 p.m. on Wednesday after- 
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NOTICES OF MEETINGS. 

GsoLoeists’ Association, Lonpon.—Friday, July 1st, in the 
Mathematical Theatre, University College, Gower-street, W.C., 
when the following papers will be read: ‘‘A General Sketch of 
the Geology of Carnarvonshire and Anglesey,” by Rev. Professor J. 
F. Blake, M.A., F.G.S., President. ‘‘ Noteson the Westleton Beds 
near Henley-on-Thames,” by H. J. Osborne-White. The chair 
will be taken at 8 p.m. 
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PRICING GOODS AT THE COLUMBIAN 
EXPOSITION. 

In our article of last week we advised intending 

exhibitors to the Chicago Exposition, not to arrive 
at any conclusion upon the complications that had 
almost suddenly arisen between foreign exhibitors 
and the executive of the Columbian Exposition, due 
to the discovery that a circular had been issued 
from the State Department at Washington with- 
drawing a privilege which had been already fully 
conceded to foreign exhibitors ; the only important 
privilege that would induce industrials from abroad 
to be present at Chicago ; and we added that the 
development of events could not long be delayed. 
We did not believe, when giving that counsel, that 
the solution tothe difficulty was so close at hand ; 
nor—we will frankly admit—were we prepared for 
so satisfactory and complete a solution in so short 
a time. 
We have, therefore, the greater satisfaction in 
being able to announce on the highest official 
authority from Chicago, that what may be called the 
Wharton-Davis circular incident is at an end ; that 
the original guarantees to foreign exhibitors which 
that circular annulled, are wholly confirmed ; and 
that exhibitors may now remain quite satisfied that 
no further attempts will be made on the liberty of 
action conceded to them from the beginning on this 
all-important point. We have received from 
Chicago, telegrams from the Executive confirming 
this assurance, and we have also received from Mr. 
Robert S. McCormick an official communication to 
the same effect based on instructions senttohim from 
the Director-General, Colonel George Davis. As to 
the exact manner in which this unlooked stumbling- 
block that had been placed in the path of foreign ex- 
hibitors has been swept away, we are of course at 
present without detailed information ; but we know 
enough of the matter to be able to say, that if on 
the one hand the earlier part of the incident had 
naturally produced a most unfavourable—we might 
rather say a disastrously unfavourable—impression, 
its conclusion throws a brilliant light upon the 
American method of dealing with an unjust and 
unworthy enterprise. 

Let us say at once that while we do not know 
by whose agency the prohibitive. circular was 
framed and issued, we say without fear of contra- 
diction that Director-General Davis was actuated 
by no unworthy motive when he allowed his name 
to be appended toit. That such a transaction was 
possible is probably due to the complications and 
confusions that may easily arise from a dual control 
of the Exhibition, complications of which the un- 
scrupulous Laake rye oe of the circular, whoever 
they might be, did not hesitate to take full advan- 
tage of, quite regardless of the fact that in striking a 
surreptitious blow at foreign trade competitors, 
they were ruining the prospects of the Exposition 
as an international celebration. But although they 
have been so thoroughly and so promptly foiled, it 

hs efforts in 
some other direction to restrict and hamper the 
energy of foreign exhibitors, with the object of 
reducing to a minimum any benefits they may 


23 | derive from participating in the Exhibition, and of 


preventing the American masses from appreciatin 
the benefits of industrial production untrammell 
by protection. There need be little fear, however, 
that any attempts of this sort will be successful ; 
the Chicago Executive is by this time fully alive to 
the dangers to which the Exposition may be ex- 
posed from such intrigues, and they will promptly 
dissipate any future plots inspired by the same 
short-sighted policy. The prompt action taken in 
the matter of the circular is a sufficient guarantee 
of this. No sooner had it come to the knowledge 


of the Executive, than that body, regardless of all 
opposition, and sinking all personal and political 
interest, unanimously condemned the policy which 





had inspired it, and cancelling it without hesita- 


tion, formally confirmed the original guarantees by 
which foreign exhibitors are privileged to affix 
ena to their goods, exclusive and inclusive of 
uty. So promptly and effectually was this done 
that the decisive action taken in the matter by the 
Royal Commission was scarcely needed to assist 
in stamping under foot this danger to the Exhibi- 
tion, and this slur on American probity. The 
honour of Chicago has been nobly vindicated by 
the action of those resolute and upright 
men, who, regardless of all political and trade 
pressure and prejudice, declared unanimously that 
romises already given must not be tampered with, 
but must be upheld, not only within the narrow 
limits of the letter, but in the widest meaning of 
the spirit. And we may be sure that Colonel Davis 
was prominent amongst them, more anxious, pro- 
bably than any, to uphold the original guarantees, 
for the reason that he had been made the uncon- 
scious victim of an unworthy intrigue. To every 
one therefore, except the intriguers in question, 
this incident closes in the most satisfactory manner 
that could be desired, and foreign exhibitors may 
henceforth feel assured that their just interests 
will be the more jealously guarded in Chicago on 
account of the defeated endeavour to tamper with 
them. 
To the Royal Commission especially this happy 
solution of a great difficulty must be a source of 
satisfaction, and that body can now continue 
its untiring efforts with renewed confidence and a 
knowledge that it has been brought into closer and 
more as sqm touch with the Executive at 
Chicago. e are inclined to think that the pro- 
spects of the British Section will now grow brighter, 
thanks largely to the continued efforts of the 
Executive Committee of the Royal Commission, 
and also to the constant and able work of Mr. 
McCormick among the prejudiced manufacturers 
of this country, and of his colleague Commander 
Hoff among the shipbuilders. In this latter 
branch of British industry there is indeed every 
reason to anticipate a truly representative dis- 
play. Our shipbuilders are fully alive to the 
od pieces of trade between them and the 
nited States on account of the rapidly increasing 
ocean-carrying trade of the Republic, and of the 
relaxation in the tariff with regard to foreign ship- 
ping. Atthe present time a tonnage of foreign 
shipping is admitted to America equal in amount to 
that constructed in the United States shipyards, 
and as the producing capacity of these establish- 
ments is far inferior to the demand, large orders 
for ships will for many years to come be placed 
abroad. It will be the fault of our shipbuilders if 
they do not obtain the bulk of these orders, and the 
approaching Exposition of Chicago will afford them 
the best possible means of creating new business and 
of extending their present connection. 





AMERICAN NAVAL ENGINEERS. 

In a recent article (see page 753 of our last 
volume) on the position of the engineering branch 
in our own Navy, we had occasion to make reference 
to the naval-engineer question in the United States, 
and we then said we should return to the subject. 
It would seem from the facts which have come 
under our notice that the engineering branch is 
very little, if any, better treated in republican 
America than in monarchical England. This is 
remarkable, and not at all to the credit of re- 
publican institutions. Here, perhaps, we may be 
excused, to some extent, for allowing class privilege 
to carry influence in the way it does. Ancient 
traditions are difficult to break down. The military 
body has been in times past the support of the 
sovereign, and, in return, the chief recipient of 
decorations, distinctions, and emoluments. The 
monopoly of the best positions by our admirals, 
or the swagger of a newly-promoted lieutenant at 
an afternoon tea-party, are but a faint, latter-day 
survival of the rapacity of a Front-de-Boouf or the 
arrogance of a Bois Guilbert. Not that we have 
ever heen able to understand why naval engineers, 
considering the risks they run, should not claim all 
the privileges of combatants. However this may 
be, it is certain they have never been invested 
with the full glorification of the military caste. 
America has, however, no Front-de-Bcoeuf or Bois 
Guilbert as her excuse, and the shabby treatment 
she has meted out to her naval engineers is, to 
this extent, less excusable. 

From a recent article in The Washington Post we 





gather that a Bill has been brought before the 
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United States Congress, which is intended to put 
this matter straight, and it also appears that in the 
distribution of officers the American naval engi- 
neering branch is at present not so favourably 
placed, with regard to numbers, as our own. On 
the other hand the executive officers, or line 
officers as they are called in America, are more 
numerous in the vessels of the United States 
Navy than in Her Majesty’s ships. The following 
pairs of vessels are selected as being fairly compar- 
able in size and power, and as affording a contrast 
in this respect : 








ES 
79 1B, 
| ¢ > ae ai 
Name of Ship. | Bea Err £25 g28 
es | SEF 282 | eee 
BR | BRL Bas Zeo 
tons | 
U.S.S. Chicago (flagship) ..| 4500 5,034 14 | 4 
H.M.S. Boadicea ,, ..| 4140 | 5,180 12 4 
U 8.8. lhiladelphia (flagship), 4323 8,815 14 4 
H.M.S. Raleigh » |: 5200 | 5,640 | 11 4 
U.S 8. Charleston om «.| 4040 | 6,666 10 4 
H.M.S. Severn .. oe -.! 4050 | 6,000 7 5 
U.S.S. Bennington et --| 1700 3,436 10 3 
H.M.S. Porpoise.. 5 --| 1770 8,500 4 3 
U.S.8. San Francisco (flagship) 4083 10,400 15 5 
H.M.S. Imperieuse ” 8400 = 10,000 12 6 
U.S.S. Concord ., es --| 1700 3,406 a, 8 
H.M.S. Archer .. ..  .. 1770 | 8,500 a pe 


The above will serve as an illustration of the 
distribution of officers in the two navies, although 
the comparison must not be taken as an exact 
average. Out of nineteen pairs of ships selected, 
in six cases the numbers of engineer officers in the 
British ships exceed those in the United States 
ships by one. In all the other cases the numbers 
are equal, The Table is most instructive in show- 
ing the great excess of line (executive) officers in 
the American ships. In no case has a British ship 
an equal number of commissioned officers to an 
American ship. In several cases the difference is 
as two to one, and in one instance it is as eight 
to three. It would seem from this that though 
there is much requiring reform in the engineering 
administration of our own Navy, we are, in this 
respect, more enlightened and less feudal than 
republican America. The Bill to which reference 
has been made provided 303 engineer officers for 
the whole fleet. This was an increase of 114 upon 
the former existing numbers. The Bill was 
referred to the Committee on Naval Affairs of the 
American Senate, which reported that 132 engineer 
officers was the least number possible for efticiency 
afloat, when cruising at moderate power in 
time of peace, assuming that three-fourths of 
the seventy vessels would be in commission at once. 
This would leave 143 for shore duty ; but the shore 
duties for engineer officers in the United States are 
many and various. First there is the Navy Oftice 
staff, or, as we should say, the Admiralty staff, with 
the chief of the Bureau of Steam Engineering at 
its head, There are, amongst others, the members 
of the Examining Board, inspectors of machinery, 
the naval intelligence engineer officer, chief and 
assistant engineers at various contractors, the steel 
board, the engineers at the various Navy yards, 
the experimental board, the Naval Academy and 
instructors at colleges. All these being taken from 
the corps of naval engineers. The report of the 
Committee on Naval Affairs expresses the opinion 
that the additional number of engineers is ‘‘ not 
only not excessive, but necessary to meet the re- 
quirements of the service.” This view is supported 
by the secretary of the Navy (who may be com- 
pared to our First Lord of the Admiralty), who said 
in a recent report: ‘* At present there are not 
enough engineer officers in the Navy for ordinary 
working purposes.” The fact was brought very 
strongly forward when trouble threatened with 
Chili some short time ago. 

Tt is strange, in face of these strongly expressed 
opinions, that there should have been any opposi- 
tion to the Bill, excepting, of course, from that 
class, known both in England and America, which 
always opposes any additional expenditure on the 
Navy whatever. In the present case objection has 
been taken to the increase by the line officers. The 
ground on which they ostensibly attack the Bill is 
that of economy, they professing themselves to be 
distressed over the expenditure of money neces- 





sary to pay the salaries of the additional engineers 
provided for. This position does not seem to us 
very creditable to the line officers, even if we allow 
the plea to be sincere. The Bill, however, which pro- 
vides for the additional number of engineer officers, 
confers on them a certain rank, and here seems to 
be the true cause of the opposition. The United 
States naval engineers have laboured under the 
disabilities which attend other naval engineers, 
and they now ask that they shall receive ‘‘ positive 
rank ;” in other words, a distinct military status 
and title. In fact, they claim, as very important 
members of a military organisation, that the fact 
should be recognised in their titles ; and here we 
must bear in mind that ‘‘rank” and ‘‘ title” are 
not synonymous. The line officers twit the engi- 
neers with wanting to usurp their titles, but this 
does not appear to be the case; although we 
do not see why engineer officers should not claim 
their share of the inheritance that descends with 
the honoured designations that distinguish the 
officers of the American Navy. The engineers are, 
however, contented with their present titles, 
‘chief engineer” or ‘‘assistant engineer ;” but 
what they do object to is that the executive branch 
should attempt to deprive them of status as 
naval officers. Admiral Porter, United States 
Navy, in a communication addressed to the Sec- 
retary of the Navy said, in speaking of naval 
engineers: ‘‘This honorary rank very properly 
lacks the power of command, and has been con- 
ceded for the purpose of establishing the status 
of civil officers on board ship. The parties who 
receive it are quasi civil officers with quasi civil 
duties ; but in order to identify them with their 
surroundings and give propriety to their presence, 
they are favoured with the compliment of rank.” 
Perhaps the best answer to these statements is 
contained inthe report of the Naval Committee 
of the United States Senate, to which we have 
already referred. The passage is as follows: 
‘The establishment of an official status for the 
officers of the engineer corps as assigning rank to 
them, instead of relative rank as heretofore, ap- 
pears to the Committee to be a just and necessary 
measure in view of the fact that steam engi- 
neering has practically replaced the oid sea- 
manship, and the chief engineer and his assistants 
have control over alarge part of the entire crew of 
the vessel, and upon the exercise of their authority 
depends the efficiency of the ship as a fighting 
machine... . Any official or person who gives 
orders or directions, controlling the operations of 
bodies of men, must have some right or authority 
for his action, and in a military organisation rank, 
and rank alone, confers this authority.” 

There can be but one captain to a ship, that we 
all acknowledge, and he must be supreme in the 
command of his vessel, within the four corners of 
the Articles of War; which are to the ship what 
the constitution is to the country. It is of the nature 
of things that he must not be confined by his duties 
to the interior of the vessel, and therefore he can- 
not be an engineer ; besides which the engineer’s 
duties are far too complex for him to learn the 
art of war ; but outside this there is no reason why 
engineer officers should not have the same privi- 
leges, and the same honours, as executive officers. 
In our own Navy the engineer has practically 
almost the whole responsibility of matériel placed 
on his shoulders. The enormously complex nature 
of the machinery on a modern war vessel makes 
it absolutely necessary to efticiency that those on 
whom this efficiency depends should be men of 
high attainments, possessing knowledge, self- 
reliance, energy, and resource. These are qualities 
which will command a high price anywhere in the 
markets of the world ; and, moreover, they are 
not fostered, by trying to make those who 
should possess them feel that they are in an inferior 
position. The latter is the tendency of such 
remarks as those made by Admiral Porter, U.S.A., 
the line officer who stood at the head of the United 
States naval service—when he told the engineers 
that ‘‘the compliment of rank” was only held by 
them subject to favour; or as those made by 
Admiral Sir Anthony Hiley Hoskins—who stands 
at the head of the British naval service—when he 
compared the engineers of the Royal Navy to a 
lascar with a bottle of oil; or as those made by 
the German admiral (quoted by our correspondent 
** R. Z.” in our issue of June 3), who said that if 
a German naval engineer did not do his duty on 
board ship he would simply be shot on the spot by 
any young lieutenant, and therefore it seemed not 





necessary to give an engineer on board a man-of- 
war a higher position than sous-oflicer. 

We have taken up this question of the position 
of American naval engineers because the subject 
is one which affords an excellent object lesson to 
ourown Navy. Those who have had experience of 
the engineer officers of the United States know 
them to be men of whom any service might be 
proud. In energy, intelligence, and devotion to 
their profession they are not to be surpassed. They 
are drawn from the same ranks as the line officers. 
‘* More than one-half of the members of the United 
States Engineer Corps have graduated,” we are told, 
‘“at the Naval Academy, having had the same 
military training in youth that the line officers 
have had, and they go forth from that Institution 
imbued with the same esprit de corps, and zeal for 
the service, that inspires the young line officers.” 
That they may be successful in their present effort 
to improve their position must be the sincere 
desire of every well-wisher of the United States 
Navy, and we may add of the British Navy also ; 
for their success will form an example which cannot 
fail to be of use to our own naval engineer officers 
when they too make an effort to raise themselves 
to a juster level of their deserts. We repeat that 
it is an anomaly, and a danger to the State, that 
in an engineering navy, naval engineers should be 
placed in their present disadvantageous position. 





THE ROYAL UNITED SERVICE 
INSTITUTION. 

THE special meeting of the Royal United Service 
Institution, which was held last Monday, may 
mark the turning point in the career of this society. 
For years past the housing of the Institution has 
been out of all proportion bad. The building has 
been all but tumbling about the members’ ears for 
some time past, and the theatre, where the lectures 
are given, is about the most depressing interior in 
all London. Even of these decrepit premises the 
Institution is only tenant at will—that is, at 
will of the owner, fortunately in this case the 
Crown, and it has been under notice to quit for 
the last twenty-one years. That is not asit should 
be with an Institution of great national importance, 
and, happily, it is not as it will be shortly. The 
Government has so far recognised the public nature 
of the work done by this Institution as to offer to 
the council the use of the Banqueting House in 
Whitehall ; but the council, remembering, no 
doubt, the proverb as to white elephants, wisely 
decided to temporise. The result has been that 
they have had a dual choice. They could have the 
Banqueting Hall, and in addition an eighty years’ 
lease of the adjoining Dover House stables. That, 
of course, would mean going into bricks and mor- 
tar, as it wasnot to beexpected that thestables would 
afford fitting accommodation for the purposes of the 
Institution, although it would probably not be very 
much worse than the present arrangements. The 
alternative course open to the Council was the use 
of the Museum of Practical Geology in Jermyn- 
street, which the Treasury had said might be 
allotted to the Institution. This seemed the most 
advantageous offer to accept, until it was found 
that the Treasury ‘‘ might be” was a very different 
thing to ‘‘will be.” In fact the Jermyn-street 
premises were not to be available for five years, 
and even then there appeared to be doubts in the 
matter. Under these circumstances it seems that 
the members of the Institution have adopted the 
best course in declaring for the Whitehall scheme, 
although it is a somewhat bold proceeding. Ac- 
cording to the official estimate the additional out- 
lay required will bring the annual expenditure to 
7001. a year more than the present income. It is 
hoped that the additional attractions offered by 
the new arrangements will so increase the member- 
ship that the income will rise with the charges. 
We sincerely hope itmay, although we do not see 
why officers of the two services should be taxed in 
their always scanty pay to keep the nation abreast 
of its duties in the knowledge of military affairs. 
There is no social side of the Royal United 
Service Institution, and there is not that 
incentive to membership which exists with other 
scientific and technical institutions, where a man’s 

rofessional reputation is based on membership ; 
‘or instance, one could not imagine a civil engineer 
of eminence who did not belong to the Institution, 
or a prominent naval architect who was not a 
member of the Institution of Naval Architects. In 
these cases membership is a necessity to advance- 
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ment, but it is not so with the United Service 
Institution, for an officer’s professional status is 
accurately defined by his rank. To the credit of 
the services, however, it may be said that a large 
number of officers have sufficient fondness for their 
profession to spend not only time, but money in 
order to discuss its principles. The Transactions 
of the Institution afford a most valuable source of 
instruction on the developments that are taking 
place in the science of warfare. The Admiralty 
and War Office would do well in purchasing large 
numbers of the volumes and distributing them 
amongst ships and regiments. As Colonel Baylis 
remarked, the volunteers might do a good deal. 
Perhaps when the new premises are completed it 
may be found that more has been done to attract 
this branch of Her Majesty’s forces. They have 
perhaps more to gain from the Institution than the 
officers of the Army and Navy. 

The building operations will take two years, 
so that the Institution will have to house in 
the present mausoleum-like structure for a time 
longer. 


THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION.—No. XVIII. 

THE accompanying sketches show the mechanism 
of the Kent arc lamp, to which we have already 
made a passing reference (page 267); this lamp 
is exhibited at the space of the Griffin Gas 
Engine Company in the machine room, and manu- 
factured by the Kent Arc Lamp Company, of Rail- 
way Approach, London Bridge. Fig. 1 shows the 
two solenoids, in each of which floats an iron core, 
these cores being hinged to the two ends of a beam 
as shown. From the beam, at a point between 
the centre and the series (primary) coil, a thin rod 
descends vertically, this rod being shown on a 
larger scale in Fig. 3, and the lower end of the rod 
is attached to one extremity of the band brake, 
which nearly encircles the windlass wheel shown 
in Fig. 3. The windlass wheel carries two chains, 
the chain from the smaller sheave having sus- 
pended from it the bottom carbon holder, and that 
from the sheave of larger diameter carrying the 
top carbon holder. When the core in the series 
solenoid descends, the first action is thus to grip 
the windlass wheel, and the second to force it 
round a little way, so as to let down the bottom 
carbon holder and raise the top carbon holder, the 
arc being thus struck ; after this the release of the 
windlass wheel from the grip of the brake takes 
place, as the shunt solenoid gets the preponderance. 
Fig. 2 shows a view of the lamp, in which the 
spectator is looking towards the series solenoid, 
and this figure shows some details of the hanging 
of the two carbon holders, and it also shows an 
air dash-pot intended to damp the movements of 
the beam. 

Since the opening of the Exhibition Messrs. 
Lloyd and Lloyd, of Birmingham, have placed in 
the machine-room some illustrations of the 
Bernados system of electric welding. In this case 
anarc is produced at the point to be heated, by 
connecting the article to be operated upon with one 
terminal of the dynamo (or of a dynamo and secon- 
dary battery in parallel), while a carbon-rod con- 
nected to the other terminal, and held in the hand 
by means of a non-conducting handle, gives the 
workman the power not only of preducing an arc 
just where wanted, but of instantly breaking the 
arc, the movable carbon thus becoming the equiva- 
lent of an electrical blow-pipe of intense action and 
ready control. In December of last year (vol. lii., 
page 756) will be found details of the plant em- 
ployed by Messrs. Lloyd and Lloyd and a Table 
showing tests of the welds. The exhibit con- 
sists principally of pipe branchings and flang- 
ings; the examples including work of these 
classes on pipes up to 12in. in diameter. The 
repair of broken cast iron is also illustrated, 
although in this case the work is not so much 
welding as autogenous soldering ; a class of work 
in which the electric are may have very extensive 
use. A retort lid cut out of wrought-iron sheet 
over } in. thick is shown; and for cutting away 
work in difficult positions, there should be a great 
future before the electric pencil or ‘‘ blowpipe.”’ 
Indeed it only takes a few seconds to melt through 
a 2-in. boiler-plate ; and the facility for doing this 
class of work is so great that the burglar of the 
near future may realise the advantages of a method 
of safe breaking in which hardened plates and 
imbeded hard steel pins will be no obstacle, the 








‘one essential being an electric supply from the 


sufficiently accessible mains, and a supply from 
the mains is now becoming tolerably common in 
or near so many buildings where safes are kept. 
The illustrations on the next page represent the 
Johnstone system of underground electric conduits, 
a system which has been mentioned already 
(vol. liii., page 115). Fig. 1 shows a cast-iron man- 
hole or junction box, from which four lines of 
channelling radiate. The junction boxes are about 
3 ft. in diameter and are built up in sections or 
rings of various width, so that any required number 
of these rings may be piled up so as to give the 
required depth or to allow of branches at different 
levels. These rings, from which branches are to 


Agi Pg 


















Weight for altering 
limita of are 



























































ce: | Se 
se 





























Saad 











THE KENT ARC LAMP. 


spring, may be built up of are pieces or segments 
embracing one-sixth or one-twelfth of the circle 
(see inside the junction box, Fig. 1), and the con- 
duit mouths are cast as one with these segments. 
The method of bolting together the various parts 
of the junction boxes, so as to obtain a wide variety 
of construction with the stock interchangeable 
pieces, shows remarkable ingenuity as regards the 
channelling, which consists of two cast-iron troughs 
placed together with tongue-and-groove joints filled 
with putty. It will be seen from Figs. 1 and 2 
that several sizes are in use, ranging from 
channels with one vertical division to that 
shown in Fig. 2 as being divided into sixteen 
divisions. That with one division is about 
4} in. square inside, while that for sixteen sepa- 





rate cables is about 4$in. by 16$in. The John- 


stone system is intended for use with ordinary 
insulated cables, and there is no reason why one 
division in the channelling should not occasionally 
accommodate several small cables. The plan for 
holding the top and bottom parts of the channelling 
together is a movable bridge underneath, which 
bridge is held by the clips shown in the figures. 
The top of the clip hooks on a lug cast as one 
with the top of the channel, and the claws of the 
bridge and those of the clip engage upon a taper 
pin or wedge, so that any slack can readily be 
taken up. The arrangement for service junc- 
tions is shown in Fig. 2, and a similar arrangement 
is adopted for access lids or hand-holes in the 
upper channelling ; although each 5-ft. length of 
upper channelling may be regarded itself in the 
light of an access lid for repairs; and in a short 
time it can be replaced by a section provided with 
a hand-hole, or a service junction like that shown 
in Fig. 2. The arrangement of the movable and 
interchangeable divisions in the conduit makes it 
almost equally easy to bring up wires from any 
division in the channel. It will be noticed that 
in the service junction there is space allowed 
for making the joint out of the line of the clear 
way, so that in using a push-rod there shall be no 
risk of damaging the joint. 

Reference was made in one of our previous articles 
to the exhibit of plated goods by the London Metal- 
lurgical Company, of 80, Turnmill-street. The need 
of some means of keeping the electrolyte in metion 
is now universally recognised, as not only does this 
enable stronger currents to be employed, but it 
tends towards uniformity of deposit. Rocking the 
baths themselves involves not only a considerable 
waste of power, but such other collateral disadvan- 
tages as to put it out of the question, except in rare 
instances ; while the rocking frame or arm kept 
moving in the bath has the disadvantage of requir- 
ing permanent gearing or shafting, which hampers 
the free placing of the baths. The plan of agitating 
by a stream of air is free from this latter objection, 
but sometimes involves chemical action in the 
solution. The electric agitator used by this 
company avoids these disadvantages, and it 
consists of a beam, the short arm of which 
is drawn down by an electro-magnet so as to 
raise the long arm, when contact is broken and 
the long arm falls slowly through the liquid 
by its own weight. Another advantage of this 
form of agitator over those referred to is that it can 
be left in action all night, the current being sup- 
plied by an accumulator. The company make a 
special feature of ‘‘cold galvanising”’ or electro- 
plating with zinc, one principal advantage being 
that iron or steelwork does not become reduced in 
strength as is occasionally the case when the ccat- 
ing with zinc is done by the usual method of im- 
mersion in melted zinc. The electrolytic method 
of depositing zinc also has the advantage of giving 
a thin and uniform coating so that fine wire gauze 
may be coated without filling the mesh, and screws 
o. finished parts may be similarly treated. 

Messrs. Siemens Brothers have a large displey. 
We shall deal with much of this in a forthcoming 
series of articles on their manufactures. The 
remainder was described by us in connection with 
the Royal Naval Exhibition, and we shall only 
briefly allude to it now for the sake of com- 
pleteness. 

Machine Room.—Siemens dynamo type H B #4 
coupled to a Willans III engine, capable of 
giving an output of 1500 ampéres, 120 volts, 
at 350 revolutions per minute. This is pre- 
cisely similar to the three such sets which were 
used for lighting the Royal Naval Exhibition, and 
of which a good number have been supplied for 
central station work. It is fully illustrated and 
described in ENGINEERING, vol. lii., pages 619 
and 710. 

Siemens dynamo type HB 3% coupled to a 
Willans G G engine, with an output of 400 ampéres, 
120 volts, at 475 revolutions per minute. This set 
is similar to a large number which have been sup- 
plied for use in the British Navy (see ENGINEER- 
ING, vol, lii., pages 630 and 710). 

Siemens dynamo type HB '°/,,, coupled to an 
open vertical engine by Willans and Robinson, with 
an output of 200 ampéres, 120 volts, at 320 revolu- 
tions per minute. Many similar sets are in use in 
the naval service (see ENGINEERING, vol. lii., pages 
630 and 710). 

Siemens alternator type W20, with directly 


coupled H D i exciter, has an output of 500 ampéres, 
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80 volts, at 400 revolutions per minute. It is 
coupled directly to a Willans GG engine, and is 
used for producing the current, which after trans- 
formation is used in the high-tension current ex- 

eriments. It is fully illustrated and described in 

NGINEERING, vol. lii., pages 630 and 710. 

Switchboard fitted with measuring instruments 
and regulating apparatus. The current from the 
dynamo first passes through an electro-magnetic cut- 
out, which acts as soon as the current falls below a 
minimum value and disconnects the dynamo. From 
this cut-out the current traverses an ammeter, and 
then arrives at an omnibus bar, whence it is dis- 
tributed to the several circuits. Above the omnibus 
bar are the circuit fusible cut-outs and the volt- 
meters for each dynamo. Above these again are 
placed the regulating switches for the shunt circuit 
of the dynamos. By the side are mounted two 
Aron meters, the one for 500 ampéres alternate 
current, and the other capable of measuring 5000 
amperes, steady current. The board, together with 
the connections to the dynamos, is fully illustrated 
and described in ENGINEERING, vol. lii., page 683. 

Siemens electric winch. Driven by a Siemens 
motor, and readily adaptable on board ships, 
making use of the electric lighting plant, thus 
utilising the machinery in the daytime. 

Alternate current transformer—Siemens cable 
type, consisting of a long core of soft iron wires, 
stranded up to form a rope, covered with a layer 
of specially prepared insulating material, around 
which are wound two insulated conductors, form- 
ing one the primary, and the other the secondary 
circuit of the transformer. The transformer ex- 
hibited is connected to the alternator, and trans- 
forms its current up from 80 volts to 2500 volts. 
See a paper ‘On some Effects of Alternating Cur- 
rent Flow in Circuits having Capacity and Self- 
Induction,” by Dr. J. A. Fleming, Journal of the 
Institution of Electrical Engineers, vol. xx., 
page 362. See a paper on ‘‘Some Experimental 
Investigations of Alternate Currents,” by Mr. 
Alexander Siemens, Journal of the Institution of 
Electrical Engineers, vol. xxi. page 164. See also 
ENGINEERING, vol. liii., page 98. 

South Nave.—Are lamp. Known as Siemens 
** Band” lamp for working in parallel with 
currents from 3 to 25 amperes; a modified form 
can be used for working in series or for alternate 
currents. It is the same as those in use at the 
British Museum, and about 200 of them were 
installed for lighting at the Royal Naval Ex- 
hibition. It is fully described with illustrations 
in ENGINEERING, vol. lii., page 739. 

Are lamp. Lighthouse pattern for alternate 
currents of 500 ampéres. See ENGINEERING, 
vol. lii., page 739. 

Lead - cased cables for underground mains. 
These are made either with a single conductor or 
with concentric conductors. The conductor is 
insulated with specially prepared fibrous material, 
over which a continuous tube. of lead is squirted 
by hydraulic pressure. This is protected in its 
turn by iron armouring, with an external layer of 
jute and compound, See ENGINEERING, vol. lii., 
page 683. 

South Nave Gallery.—Electrically controlled 
holophote. This is an Admiralty pattern projector, 
the movements of which both vertically and hori- 
zontally, are effected by means of Siemens motors. 
These motors are stopped, started, and their speed 
regulated by means of a specially designed switch, 
which can be placed in any convenient position, 
and connected tothe projector by wires. In this 
manner the projector can be worked by an operator 
at a distance, and under shelter. The holophote 
and bi-planar switch are fully described and illus- 
trated, and a diagram of connections given in 
ENGINEERING, vol. liii., pages 3 and 31. 

South Nave.—Siemens electric fire engines. 
A rotary pump is driven by a direct coupled 
Siemens motor, which replaces the boiler and 
steam engine. Connection is made at once by 
means of lengths of concentric cable to junction 
boxes fixed in the walls or in iron pillars in the 
streets ; these boxes being connected to the town 
supply of electricity. As the electric mains 
always have current on, the engine is able to get to 
work instantaneously. For illustrations and full 
description see ENGINEERING, vol. liii., pages 65 
and 66. Since leaving the Royal Naval Exhibition 
the fire engine has been improved and will form 
the subject of a subsequent article. 

Pompeian House. — Alternate current trans- 
former. Solid core type. The secondary of the 
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cable transformer alluded to is attached to 


|were removed within a month for firewood by 


the primary of this transformer, and the pressure the Chinese cottiers. In the middle of May the 


in its secondary brought up to 50,000 volts, See 
ENGINEERING, vol. liii., page 98. 





FORMOSA AND ITS RAILWAYS. 
(Concluded from page 674., vol. litt.) 

Eakty in May the author, and his now solitary 
assistant, occupied a houseboat moored below the 
line near the small village of Citu, 144 miles from 
Taipeh. They took a plan of the unfinished portion 
of the line there, on placed centre pegs for the 
correction of the formation and the rail laying. 
This was the third or fourth time pegs had been so 
placed, and it was not likely to be the last, as these 


author started on his third trip to the centre of the 
‘island, with instructions to thoroughly examine and 
report on the crossing of the two big torrents 
| (Foughli and Taichia), and to lay out the fine across 
|them following the middle route between the first 
and second range of hills. He was accompanied 
by an interpreter, a body servant, two private 
soldiers of the governor, an orderly belonging 
to the general in charge of the earthwork, and 
twelve bearers. The travelling was principally 
accomplished in a mountain chair, at the rate of 
two to three miles an hour. On his way down the 
author investigated a case of proposed diversion of 
his predecessor's line, where the plea advanced wag 
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so thoroughly Chinese in character that it seems 
worth noting. At a small hamlet, called Yantzi 
Woo, the line passed between a superior kind of 
farmhouse and the hills immediately at its back. 
The president of the railway was informed that 
this farmhouse contained a temple for ancestral wor- 


miles wide) between the first and second ranges, 
the only special feature being the existence of a 
watershed along its central axis from which the 
plane fell away both ways to the feet of the hills. 
This watershed had to be followed as closely as 
possible to avoid the crossing of the very numerous 








shir, and that, consequently, it would be exceedingly 
bad tuck to permit the line to sever it from the adja- 
cent hill. The author’s directions were to divert the 
line so as to pass in front of this building and to 
occupy the imperial road, if necessary, sooner than 
offend the superstition connected with ancestral 
Previous to making the diversion the 
author thought he should like to see the interior of 


worships. 


this alleged temple, and found, much to his amuse- 


ment, that it did not exist in the building in ques- 
tion at all; the farmer then tried to get out of the 
difficulty by alleging that the temple existed in 


another building about two-thirds of a mile away, 


out in the middle of the paddy fields, and that what 
he had meant was that the diversion should com- 
mence at the first building but extend beyond the 
It is needless to add that no diversion 


second. 


streams and rivers flowing in both directions to 
join the two big rivers meandering close to the 
bottom of both ranges. The only difficulties en- 
|countered were flooded paddy fields and exceed- 
lingly tough and thick bamboo fences. Soldiers 
were employed throughout as chairmen and staff 
holders, and natives to do the cutting, the latter, 
though less subservient to orders, were by far the 
more intelligent. The soldiers were provided 
with cocoanut fibre coats and capes, and broad 
palm leaf hats to protect them from the incessant 
rain. This costume was adopted during the 
French invasion to render the soldiers indis- 
| tinguishable from ordinary peasants ; it was com- 
| pleted by strips of dark blue coloured cloth bound 
tightly round the legs from ankle to knee as a pro- 
tection from horse-leeches, with calico socks (white) 








then took place. On the fifth day of the journey a and straw sandals. It must be acknowledged that 














A WASH-OUT, 


rather serious quarrel occurred between the author's 
chair bearers and one of the governor’s soldiers, 
which but for the author’s active interference, 
would have resulted in the latter being seriously 
injured or killed by the former using their carry- 
ing yokes to beat the soldier to a jelly; this was 
simply an outburst of the simmering ill-will always 
present as between the Chinese settlers and the 
representatives of the Chinese Government. On 
the sixth day heavy rain came on and considerable 
difficulty was experienced in crossing the two 
torrents, even with the aid of the bamboo ferry 
boats. These boats are made by lashing a series 
of whole bamboos parallel to each other, so as to 
form a raft some 30ft. or 40ft. long by 8 ft. to 
10 ft. wide, with longer bamboos lashed on 
the extreme edges as guides to direct and pro- 
pel the boat across a portion of the stream. When 
nearing the opposite bank the boat is caught, 
arrested, and brought to shore by a twisted grass 
rope thrown from the boat to an assistant, who 
helped by casual volunteers, prevents the boat 
from sweeping off down stream over numerous 
and dangerous rapids. With everything wet 
through, and without a dry change of clothes, the 
first stage of the journey came to an end that after- 
noon at Hohlohtun, a large village conveniently 
situated for the work of exploring the great tor- 
rents. The rain and floods were so bad for the 
next three weeks that all communication with the 
north and south of the island was practically closed, 
and the torrents could not be approached to com- 
mence the sinking of pits. Advantage was taken 
of the delay to prospect and mark out a portion 
of the line to the southward across the paddy fields 
towards the site of the proposed new capital 
Tuntahtien. This was through a wide plain (ten 


the men stood the trying work remarkably well, 
and were generally willing and anxious to please, 
especially after the author arranged to pay them 
10 cents every evening as travelling allowance, 
independent of their army pay. The pits, of which 
two were started at each river as soon as weather 
permitted, under contract with a local headman, 
progressed very slowly owing to the numerous 
boulders encountered in sinking, the water, and 
labour difficulties. All the time he was detained in 
this district the author had to put up entirely with 
|provisions procurable locally, as communication 
'with a civilised and European base of supplies 
| proved so uncertain, and took so long, that victuals 
|sent thence either got lost or spoiled before they 
| were received. But fowls, ducks, and geese were 
| plentiful, pork and vegetables abundant, and beef, 
though prohibited by local rules from being exposed 
for sale in the market, because both buffaloes and 
\ordinary cattle were supposed to be exclusively 
reserved for husbandry, could occasionally be pro- 
cured of excellent quality ; but no bread was to be 
had, and no biscuits, the only regular substitute 
being boiled rice. The author met with consider- 
‘able courtesy and kindness at the hands of the 
| local magistrates and the commanders of the troops, 
|one of whom, a native of the island, proved to be 
| the best-informed and most enlightened official he 
ever had the occasion to meet. The time consumed 
in sinking the pits the author chiefly employed in 
prospecting and laying out, surveying and levelling, 
the line from Samseho, a central village north of 
the first big torrent, to Chiangwha, a total distance 
of 314 miles. Favourable foundations were found 
on the second river (the Tychia) at from 20 ft. to 
25 ft. below the bed, and a detailed proposal and 





crossing it. The pits on the other (the Fougli) 
had to be eventually abandoned without reaching 
a suitable foundation, owing to insufficient pump- 
ing appliances. The author, however, subse- 
quently verbally reported to the governor his 
firm conviction that foundations would be found 
at from 30 ft. to 35 ft. down, and that the river 
could be bridged in a similar way to the smaller 
torrent for a proportionate sum. The special 
features of the line from Samseho to Chiangwha 
were the rise up to asaddle above Samseho, a height 
of about 1740 ft. above the sea, and the descent 
therefrom to the level of 1032 ft. above the sea and 
32 ft. above high-water level in the Fougli, the 
distance in a straight line being 200 chains. This 
involved practically a continuous series of reverse 
5-chain curves down a narrow valley saddle, bounded 
by cliffs 60 ft. to 100 ft. higher on one side, and by 
a slope rising 1 in 13 on the other, with a com- 
paratively level centre, some 6 to 10 chains in 
width ; 1 in 30 gradients for the short straights, and 
1 in 33 on curves had to be adopted. The River 
Fougli required 3300 ft. of bridging to provide for 
existing watercourses ; the remainder of the bed 
could be crossed in safety only by boulder embank- 
ments protected by groynes to deflect the flood 
waters towards the openings, and to impound the 
boulders brought down by the floods and turn them 
from dangerous battering missiles into eventual 
supports to the embankment. For this pebble 
work the local Chinese had evinced conspicuous 
aptitude, as shown in the extensive river training 
works near Linchioyu, which had been cheaply and 
efficiently carried out by unassisted Chinese enter- 
oe Advantage was taken of a natural gulley in the 
oulder cliffs, on the south side of the Fougli, to rise 
from the river on to the plateau between the hill 
ranges ; the cliffs here being only 120 ft. high, 
while a little further east they rapidly rose to 
400 ft. The Tychia also posséssed cliffs on the north 
side some 50 ft. in height, but on the south side 
the cultivated paddy land reached down to the bed. 
The bridging proposed was of 1800 ft. with pebble 
embankments, &c. The only other work of any 
engineering difficulty was the crossing of the Tatoki, 
near Chiangwha ; this river presented a greater 
perennial body of water than either of the former 
torrents, owing to its being fed from a mountain 
lake, and the whole of the ftood bed, some 2000 ft. 
in width, consisted entirely of shifting sands of un- 
known depth ; so a composite suspension bridge of 
700 ft. span, with a subsidiary opening of 350 ft., 
was projected, thus reducing the foundations to a 
minimum. On the return journey the author had 
to deal with another question of diversion of line to 
avoid an ancestral grave ; this diversion was peti- 
tioned for by the descendants of the individual 
buried there on account of the ill-luck which would 
follow should the line cut off the grave from the 
spurs of the supporting hill, beneath which the 
guardian dragon was supposed to lie. The peti- 
tioners had failed in obtaining a hearing from the 
governor, till they secured the support of the 
general in charge of the railway construction by 
offering a handsome douceur, half of which was 
aid down. This diversion involved much 
eavier work, and the author, after survey, re- 
ported against it; and the governor on the question 
of cost disallowed it, but the author thereafter en- 
countered the active enmity of the disappointed 
general, and this led some two months later to his 
finally severing his connection with the railway. 
On his return to Taipeh towards the end of 
August the author was engaged in resetting 
out the whole of the line from the tunnel 
to Kelung to make it practicable for working. 
This showed that all the faulty formation 
had been deliberately produced by the shift- 
ing of the first engineer’s line by the military 
constructors to avoid rock cutting, and that the 
whole had to be done over again to revert to the 
former line, whichinvolved the irreducible minimum 
of work for minimum curves snd maximum gra- 
dients. The Chinese general, who had long before 
reported the work to be complete, now deliberately 
guaranteed that the author’s recommendations were 
unnecessary, and the question was shelved till after 
his departure; but the work has been taken in hand 
and was in the course of completion in 1890. The 
author was then directed to report on the state 
of the big cutting at Katouchia, where an enormous 
sum of money in labour had been expended with 
no tangible result, owing to a total disregard for 
slopes and drainage. Slip after slip had occurred, 
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away from the cutting, The Chinese general in 
charge, the same interested in the grave diversion, 
had reported the cutting finished, whereas the 
formation had to be still lowered 12 ft. and the 
slip difficulty met either by adopting a covered 
way or by abandoning the cutting altogether and 
diverting the line. The Chinese tirst disputed the 
levels, calling in a Cantonese carpenter with line 
and hand levels to check them. He stated the 
balance of cutting to be 11ft., and the governor, 
though waiving the question of depth, ordered the 
cutting to be finished off as originally contemplated. 
After the author’s departure the cutting had to be 
finally abandoned and the line diverted as he 
suggested. Then followed two personal interviews 
with the governor, who tried to induce the author 
to apply for Chinese leave (without pay) on the 
score that his generals could not get on with 
him. Finding the author intended to stick to 
the terms of his agreement, a despatch was 
sent from the Yamun to the acting British 
consul at Tamsui, in which the governor (Chinese 
fashion) taxed the author with incompetence, 
neglect of duty, and general misconduct, and inti- 
mated he would be treated as dismissed and re- 
ceive no further pay. The consul, without waiting 
to communicate with the author, took up the 
cudgels at once, pointing out the patent absurdity 
of the governor’s contentions, and calling on him 
to fulfil the terms of the agreement. The governor, 
however, remained obdurate ; so after half a dozen 
angry despatches had been exchanged the consul 
referred the matter to the embassy at Pekin for 
diplomatic pressure to be exercised, through the 
Tzungli Yamun (Chinese Foreign Office), to bring 
the governor to reason, and arranged with the 
author that he should follow to personally prosecute 
his claims through the only channel open to him 
by Chinese law (the way of petition of rights). 
Before the author’s departure from the island at 
the end of October, the European manager, who 
had for over three months been absent from Taipeh 
laying out a branch line in the extreme south of 
the island (Amping to Takou), returned, and 
through his good offices a compromise was arranged, 
by which the governor was to pay five months’ 
salary to complete the year’s engagement, and the 
author to abandon his claim to a return passage. 
This was paid subsequently, and the author was 
notified of the payment telegraphically when he had 
reached Shanghe, on his way to Pekin. 

There is no doubt that the author’s breach with 
the governor was an episode of the cabal headed 
bythe constructing generals against efficient foreign 
control. The first act was sending the author for 
over three months to theremote centre of the island, 
the second the despatch of the general manager for 
a similar period to do work entirely foreign to his 
appointed functions in the extreme south, so as to 
remove the influence he might have exercised in 
virtue of his title to being considered an institution 
from the Chinese point of view, and third, the 
compulsory retirement of the Chinese chairman, 
who was the only Chinese official possessing the 
ability and desire to make a success of the railway, 
and the last, the forcing of the author to sever his 
connection with the line. The second assistant of 
the North China Railway staff replaced the author 
and still continues in the island, but the work has 
made exceedingly slow progress, and the evils of 
bad workmanship are becoming daily more appa- 
rent, while the available funds are getting 
scarcer. The amount expended on the 194 miles 
from Taipeh to Kelung to the middle of 1889, with 
the incomplete and wholly unsatisfactory results 
above described, having exceeded 900,000 dols. as 
compared with the amount (800,000 dols.) for which 
the complete work would have been taken by the 
Shanghai engineer, whom the governor nearly 
kicked out of his Yamun for daring to mention 
such @ sum. 

The further history of railway enterprise in For- 
mosa down to the present year (1892) is pretty 
much a continuation of the past. The railway is 
still being gradually continued, and about 30 
miles are open for traftic ; that is, from the Pass of 
Quellungling on the south side (11 miles) to Kelung 
port on the north side (19 miles), from Taipeh (the 
capital), The latest chief engineer has proved a 
success; that is, he has managed to strike the 
happy mean between too much interference and 
none at all. The errors in construction along 
the sidelong ground between Taipeh and Kelung, 
including the tunnel, have gradually revealed 
themselves by numberless slips and interruptions 








of the line, which are temporarily corrected by 
lavish expenditure of labour when they occur ; and 
thus the line is gradually assuming the shape it 
should originally have received, and will eventually 
become all right. The bridge at Taipeh has been 
tested by one high flood, and has survived, though 
the wooden portion was pushed over some inches at 
the point where it met the end of the swing span— 
saved, no doubt, by the capping of consolidated 
mud overlaying the river-bed, which has still 
resisted scour. 

The European staff has been further reduced by 
the departure of the chief assistant on perpetual 
sick leave, and the non-return of the locomotive 
superintendent, while the European foreman plate- 
layer has not been replaced ; but the Chinese con- 
struction generals have lost some of their most 
obstructive colleagues, those in charge of the works 
at Kelung and at Quellungling, &c. The Governor 
Liu-ming Chuang has also gone, after having expe- 
rienced some of the vicissitudes of Chinese political 
life, partly through the consequences of the late 
outbreak of the savages, who had to be ultimately 
conciliated by costly concessions, and partly because 
in the face of the prohibition of the Pekin Censorate 
the governor persisted in giving a concession to 
a syndicate backed by foreigners for exploring and 
working the coal and other minerals in Formosa. 
Liu-ming Chuang for some lengthy period before 
leaving was stripped of his military and civil rank 
and admininistered without authority ; finally, he 
was permitted, after eight several petitions, to 
retire into private life on the mainland. 

The incoming governor is a civil official of high 
rank and acquirements, who in 1888 was Govern- 
ment treasurer (fantai), and who criticised the 
governor's railway policy very freely to the author 
on the occasion of his solitary visit to his office, 
characterising it as child’s play. It remains to be 
seen whether now he has stepped into the governor’s 
shoes he will reanimate the scheme and place it on 
a more favourable basis, or whether following 
Chinese traditions he will finally abandon it alto- 
gether. Nothing is certain. His decision is likely 
to be based on the ultimate pressure exerted by the 
fear of the foreigner and nothing else. 





THE CEMENT “BACILLUS.” 
By Dr. WitHELM Micuaetis, Cement Techniker, 
Berlin. 

As in our time some of the smallest of creatures 
have been recognised as disease producers and 
dangerous destroyers of the animal organism, so 
there has now been discovered as a very dangerous 
enemy and destroyer of cement, an extremely 
minute object, but one of definite crystalline 
character, which we have learned to produce, so 
to speak, in ‘‘ pure cultivation.” This ‘‘ bacillus” 
is the double salt formed under the influence of 
sea water or saline solutions containing sulphuric 
acid, ¢.g., gypsum water, and consists of lime, 
alumina, sulphuric acid, and water of crystallisa- 
tion, with the formula 2 Ca;Al,0,+5 CaSo, + 
120 HO, according to E. Caudlot’s researches, or 
(a) Ca, Al, Oj» +3 CaSO, + 30 HO, and (b) Ca; Al, O, 
+3 CaSO,+HO,* according to my researches. I 
had already suspected the existence of this com- 
pound some years previously, when I showed that 
the injurious effect of an excessive proportion of 
gypsum in cement could not possibly be caused by 
the gypsum as such, because gypsum already 
slaked 1 has quite as injurious an effect as burnt (i.e., 
de-hydrated) gypsum, and I had, as I now know, 
produced the substance in question as early as the 
year 1883, but had not then exercised sufticient care 
in the physical examination of it, and, owing 
to its microscopic nature, had not recognised 
it as a crystalline compound. The method I 
had employed had furnished the double salt in 
such extraordinarily fine crystals that these could 
only have been recognised as such if magnified 200 
times ; while the method chosen by E. Caudlot, 
by which the salt crystallised slowly from a satu- 
rated solution, furnished it in crystals large enough 
to be recognised distinctly with the naked eye. 
Accordingly it was E. Caudlot, Ingénieur Chimiste 
de la Société des Ciments Frangais et des Portland 
de Boulonge-sur-Mer, who was unquestionably the 
first to recognise this body distinctly. I thereupon 





* The double salt first obtained had, after drying over 
sulphuric acid, thirty equivalents of water; the same re- 
crystallised from a hot solution, and consisting then onl 
of well-formed crystals, yielded, after drying over pd 
phuric acid, twelve equivalents of water. 








repeated the process I had previously adopted by 
introducing sulphate of alumina into lime water, 
kept at the point of saturation, and subjecting to 
careful microscopic examination the precipitate 
after it had been exposed for a considerable length 
of time to the influence of the saturated lime water, 
and found thereby the voluminous flocculent sub- 
stance, the apparently amorphous powder, consist- 
ing entirely of minute needle-like crystals, to 
which, after drying over sulphuric acid, the above 
formula (a) Ca,Al,0,+3 CaSO,+30 HO corre- 
sponded. ‘This apparently formless double salt I 
then dissolved in boiling water (with exclusion of 
carbonic acid) and now obtained from the solution 
the same distinct crystallisation of the salt—in 
‘* pure cultivation ” as I might say to continue the 
comparison—which E. Caudlot had obtained by his 
process. 

The aluminic calcic sulphate, more correctly sul- 
phate aluminate and sulphate, forms, when pro- 
duced in this way, needle-shaped prisms or rods, in 
length up to 0.5 mm., in breadth from 0.02 mm. 
to0.05 mm., apparently belonging to the tetragonal 
system, and having in part the longer edges broken ; 
it represents, therefore, actual bacilli. That these 
minute bodies, crystallising in the hardened cement 
with such a great increase of volume, should be able, 
notwithstanding their infinitesimal size, to destroy 
its cohesion, can be readily understood when it is 
considered that to 162 parts by weight of calcic 
aluminate, Ca; Al,O,+3 HO, in the hardened 
cement, there attach themselves, according to 
formula (a), 447 additional parts by weight of sul- 
phate of lime and water, or, according even co 
formula (b), 285 parts by weight. The formula (a) is, 
however, more probably the correct one, the 
crystals having been obtained from a cold solution. 
Since most Portland cements—to consider for the 
present only this kind of cement—contain 7 to 9 
per cent. of alumina and can therefore take up 28 
to 36 per cent. by weight of de-hydrated gypsum, 
or 60 to 80 per cent. by weight of calcic sulphate 
and water (supposing the whole of the alumina to 
pass over into this calcic aluminate and sulphate), 
the powerful influence exerted on cement by solu- 
tions containing sulphuric acid can no longer 
appear strange.* 

Corresponding with this is the fearful destruc- 
tion I had already observed ten years previously in 
the best known Portland cements, when I exposed 
them after complete induration—but induration 
protected from the influence of carbonic acid—to a 
continuously saturated solution of gypsum, which 
solution, as regards the amount of sulphuric acid 
it contains, is about equivalent to sea water. On 
the other hand, however, the formation of this 
double salt in cement explains why a certain 
limited addition of gypsum to Portland cement 
increases the compactness and strength of the 
latter, since all compounds formed in the harden- 
ing process which produce greater density, must 
also enhance the strength so long as they can find 
room for themselves without violent destruction of 
the cohesion. ’ 

By exhaustive researches and observations, 
extending over several years, I have established 
the fact that the limit of safety in the addition of 
gypsum is, in the case of many Portland cements, 
as high as 4 per cent. by weight of gypsum, or 
about 2 oa cent. of sulphuric acid ; the regulations, t 
it is well known, allow only half thisamount. With 
regard to this it will be perceived—indeed, it could 
scarcely be expected to be otherwise--that the 
different Portland cements will vary with respect to 
the proportion of sulphuric acid compounds that 
may safely be added to them; of course, the 
amount of gypsum added has always to be regu- 
lated according to the proportion of sulphur com- 
pounds already present in the cement clinker. 

But to prescribe entirely sulphuric acid in cement, 
as has recently been done, is quite a mistake ; the 
danger to the cement lies not so much in the sul- 


* In the case which claims the chief interest, that of 
the action of sea water on cement mortar, in which the 
calcic sulphate is first formed from magnesic sulphate, 
the lime being derived from the calcic hydrate already 
present in the cement, the addition which takes place is 
46 to 60 per cent. = weight of sulphuric acid and water 
of hydration, and there is a simultaneous separation in 
the body of the cement of 11 to 15 per cent. by weight of 
magnesic hydrate. In all cases every molecule of calcic 
aluminate is replaced by a molecule, at least three times 
its size, of the double compound of aluminate and sul- 
phate crystallising with irresistible force. 

- t The German lations for the Delivery and Test- 
ing of Portland Cement. 


























Juty 1, 1892.] 


ENGINEERING. 





23 








phuric acid already contained in it, as in sulphuric 
acid acting upon it subsequently from without. I 
had already shown that an analogous calcic ferrate 
and calcic sulphate compound existed ; since, how- 
ever, I have not yet succeeded in producing this in 
a crystalline form, nor yet the basic calcic sulphate 
compound I had suspected and which has been 
described by Friedrich Schlott, and since it is to 
crystallising compounds alone that I can attribute 
a violent destruction of cement, I prefer to doubt 
the occurrence of any such destruction through the 
formation of basic calcic sulphate or calcic ferrate 
and calcic sulphate, so long as no one shall have 
succeeded in producing these bodies in the form of 
well-defined crystals as has been done in the case 
of the undoubtedly proved cement ‘‘bacillus” of 
calcic aluminate and calcic sulphate. 

In another communication to follow shortly I 
shall show what protective measures may be taken 
by harbour engineers against the ravages of this 
cement “‘ bacillus.” 








NOTES. 
Tue Institution or Navat ARCHITECTS. 

T'ax coming General Election, which might often 
be described as the ‘‘coming general nuisance,” 
will have been answerable, before it is over, for 
many disappointments and disjointing of arrange- 
ments. The postponement of the summer meeting 
of the Institution of Naval Architects, at Cardiff, 
will not be amongst the least of these. In conse- 
quence of the Mechanical Engineers having secured 
the following week, and the British Association 
coming directly after, the Institution was obliged 
to meet about the middle of July, and that would 
have brought them right on to the elections. Every 
arrangement had been made, the Cardiff authorities 
and public bodies having prepared a most liberal 
programme, in which the well-known hospitality of 
the great Welsh seaport had really eclipsed itself. 
In addition to the usual business proceedings of a 
meeting of this kind, the Marquis of Bute, Lord 
Windsor, and the Bristol Channel centre of the 
Institute of Marine Engineers, of which Lord 
Kelvin is the President, had each arranged to 
entertain the members. The Incorporated Chamber 
of Commerce and the Shipowners’ Association had 
prepared a marine excursion to Ilfracombe. This 
had been planned on the lines of the memorable 
steamboat trip to Inverary Castle, which was the 
feature of the Glasgow meeting of 1888. On the 
second day of the meeting, Lord Bute had invited 
members to visit Caerphilly Castle—which is one 
of the biggest ruined castles in the United Kingdom 
—-and to lunch in the old Banqueting Hall. Mem- 
bers were also to have been the guests of the Barry 
Dock Company, and of the London and South 
Wales Coal Company, whose mines would have 
been of special interest to the engineering division. 
Happily, we do not have a general election every 
year, and the meeting, therefore, is not abandoned 
but only postponed. The list of papers to be read 
was of more than ordinary interest. 


Tue Wages or British SEaGoING ENGINEERs. 
It is satisfactory to note from an official return 
that the average rate of wages of seagoing engi- 
neers during the past year was higher than in the 
previous year, or in any year since 1885, and in 
some cases higher even than in the years when 
there was not such a competition by engineers for 
steamers. Thisincrease, we hope, is an evidence 
of an awakening on the part of owners to the fact 
that on the economical and efficient working of the 
engines depends in great measure the financial 
results obtained in merchant steamers. We give 
the average in shillings per month for various sizes 
of steamer : 
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The first engineers in small craft got on an average 
8l. a year more than in the previous year, the total 
being the highest yet reached. The second has the 
same increase, 8/., while the third only gets about 
35s. a year more. In vessels between 500 and 
1500 tons, there are not the same large advances, 
but it should b> stated that in the previous year 








there were increases, so that on the two years there 
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is a gain of between 10/. and 12/. all round, and a cavities could be formed. By substituting a cement 
proportionate increase to firemen. In vessels be-! grout for the stream of water, and by closing the 


tween 1500 and 2000 tons, the advances have been 
steady for three years, so that when comparison is 
made with the average wages paid in 1888, the 
gains are found to be 15/., 12/., and 5l. per annum 
respectively for first, second, and third. In striking 
an average for the larger vessels (over 2000 tons) 
the cases where very high wages are paid in high- 
speed craft are not included. On the average of 
the previous year the increase on first engineers’ 
wages is nearly 20/. per annum, on second 14l., and 
on third 131. The firemen have not had any 
material increase, and here it may be explained 
that the reason why they got more in the small 
craft is because they find their own provisions. 


A GOVERNMENTAL CounciL oF LaBour. 

At the present time, when labour problems bulk 
so largely in the public mind in view of a general 
election, and when proposals are brought forward 
for the organisation of a Council of Labour or the 
appointment of a Minister of Labour, some details 
of the scheme which has received the sanction of 
the King and Legislature of Belgium may be 
interesting. This ‘‘ Higher Council of Labour,” 
which is a development of a scheme which has 
already brought into existence Councils of Com- 
merce, of Industry, and of Agriculture, is to be 
composed of sixteen representatives of employers, 
sixteen representatives of workmen, and sixteen 
members chosen from amongst men who have 
special knowledge of economic and social questions, 
The Council is constituted for four years, the 
members in the first instance having been nomi- 
nated by the Crown. But in subsequent Councils 
the election will be on a more popular basis—by 
local councils. These are not yet established in 
sufficient numbers throughout the country to justify 
the election being placed in their hands on the first 
occasion. In making their selection the Govern- 
ment, according to a report from our Brussels 
consul, .had desired that all shades of opinion held 
by the working classes should be represented, and 
had in many cases chosen men who were acknow- 
ledged by the working menas labour leaders. The two 
or three Socialists chosen are not satisfied and have 
resigned, This cannot but be regretted, but it is 
to be hoped that the Council will get to work to 
consider the problems put before it. These 
embrace all questions affecting the relations of 
capital and labour. It will be consulted as to the 
more complete compilation of industrial labour 
statistics. Questions relating to apprenticeship, 
technical education, workshops’ regulations, to the 
measures to be taken to ensure the sanitation and 
security of industrial establishments, to the orga- 
nisation of insurance against accidents, and to 
legislation on trade contracts will be submitted 
to the future Council. An effort will be made to 
obviate strikes and settle trade disputes. The 
Council will present their proposals to the Govern- 
ment and may be asked to draft Bills. Each 
member is to be paid six francs a day when in 
session (about 4s. 10d. a day) and 8 centimes per 
kilometre (about 1}d. per mile) as travelling ex- 
penses--not by any means an extravagant allow- 
ance. 

EXCAVATING IN QUICKSAND. 

Quicksands have probably caused more trouble 
and anxiety to engineers in charge of excavations 
than any other formation, through which trenches 
are dug or shafts sunk. The Poetsch freezing 
process has, itis true, simplified the task of deal- 
ing with this most treacherous material very con- 
siderably, but the plant required is expensive, and 
the circulation of the freezing mixture has to be 
kept up during the whole of the time the work is 
in progress. In a recent number of Engineering 
News a new process for carrying out work in 
such strata is described. It is the invention 
of Mr. Robert L. Harris, M. Am. Soc. C.E., and 
has been patented by him. Mr. Harris claims that 
despite its very compact nature, confined quicksand 
is always more or less permeable by water, at any 
rate in cases in which it is likely to cause trouble 
in driving shafts or tunnels through it. If, there- 
fore, two pipes are driven down into the stratum 
of quicksand, some little distance apart, and a cur- 
rent of water is forced down one, it will find its 
way up the other pipe, thus establishing a circula- 
tion by means of which a channel can be washed 
out between these pipes. Owing to the hydrostatic 
pressure this channel or cavity has no great tendency 








outlet pipes as the grout reached them, the 
cementing fluid is caused to permeate the adjacent 
materials, grouting them up in a compact mass 
which hardens into a concrete. In this way a firm 
floor can be built up between the pipes, the thick- 
ness of which can be made as great as desired by 
successive withdrawals of the pipes to higher levels 
and a repetition of the grouting up process. Walls 
can also be built in this way, and when thoroughly 
hard excavation can be carried out without diffi- 
culty. The process has already been applied in an 
experimental fashion to the construction of a sewer 
in a very treacherous quicksand at Providence, R.I. 
Thetrench for the sewer was about 12ft. to16 ft. wide 
and from 20 ft. to 30 ft. deep. On the line of the 
work four 2-in. pipes were driven down to a level 
of 1 ft. above the grade of the sewer. These pipes 
were 4 ft. apart, and by means of a current of water 
through them, cavities were quickly sweptoutaround 
their lower ends. When this had been done a 
smaller pipe fitted with a valve at its end was 
slipped down each of the 2-in. pipes. When this 
pipe projected below its main pipe, there was a 
free passage for fluid either up or down, but when 
it was drawn up a little, no fluid could flow in an 
upward direction. The cementing fluid being 
forced through formed a solid mass with the 
sand, and showed no signs of being ‘‘ killed” by it. 
When the excavation of the trench reached this 
point a solid stone-like slab about 6 in. thick was 
found connecting the points where the cement had 
been injected. Beneath this and parallel to it were 
thin sheets of cemented: material. Our readers 
will note that in its essential details the new pro- 
cess is very similar to that adopted by Mr. Kinipple 
for grouting up the rubble bed on which the Her- 
mitage breakwater at Jersey rests, and which he 
has since successfully applied elsewhere. Parti- 
culars of this process will be found in the lectures on 
‘*Subaqueous Foundations,” which appeared in our 
issue of December 26, 1890. 


INDUSTRIAL PRoGREss or CANADA. 

A bulletin just issued shows that when the census 
was taken last year there were 75,765 industrial 
establishments in Canada, 52 per cent. more than 
in 1881. This is a better increase than in the 
previous decade, for on twenty years the advance 
is 72 percent. The number of employés has in- 
creased by 44 per cent., the total being 367,496. 
Here again there has been a greater proportionate 
increase than in the previous decade. There are 
now, as ten years ago, about five workers per 
factory, but the tendency seems to be distinctly 
towards centralisation or larger factories. Of the 
increase in the number of employés females bear a 
larger proportion than men, but still the former 
preponderate more distinctly than in some other 
countries. The proportion of men to the total has 
decreased from 76.07 to 73.67 per cent. in the ten 
years, and of boys from 5.56 to 5.28 per cent., 
while females have increased from 16.29 to 19.12 per 
cent. of the total. Girls remain nearly the same, 1.93 
against 2.08 per cent. In Scotland, however, the 
ratio of women to men employés is 2 to 3, whereas 
in Canada it is 1 to 4, so that apparently female 
labour in Canada is relatively less used in factories 
than in Scotland, but one must consider the 
large families in Scotland against the many un- 
married men in the colonies. Every province 
shows marked increase in the number of industrial 
establishments, and here it may be noted that the 
increase in machine, tool, and implement industries 
and employés in them is 30 per cent. But the 
development is not merely in the direction of old 
establishments, many new industries have been 
started. Ontario still takes first position in the 
number of works and employés, 42.3 per cent. of 
the total of the former, and 45 per cent. of the 
latter being in that province. Quebec comes 
second with 30.5 per cent. of the factories 
and 31.7 per cent. of employés; but when 
one considers the ratio of employés' to the 
total population we find it exactly the same in both 
provinces—782 per 10,000 inhabitants. Eastern 
marine provinces have made great headway, and 
New Brunswick, although it only contributes 7.2 
per cent. of the total employés, seems to have a 
most industrious population, since 828 per 10,000 of 
total population are returned as working in the fac- 
tories, being second in this respect, for it is beaten 
by British Columbia, where the number of em- 
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ployés has tripled in ten years, and is in the ratio 
of 1175 per 10,000 of the total population ; so that 
from fourth it takes first. place in this respect. 
Indeed, all the younger provinces have increased 
at a greater ratio than the older. Manitoba has 
increased her total to 4375, or by 127 per cent., 
but the farm possesses greater attractions in the 
prairie provinces than factory and workshop. The 
provinces west of Lake Superior particularly have 
increased their manufactures with great rapidity. 
The value of machines and tools used in factories 
is over 16,000,000/. sterling, the number being 
9873, with a collective horse-power of 298,372, or 


30 horse-power to every engine. In Belgium it is 26} 4 


horse-power to each engine. Ontario has 163,596 
horse-power, Quebec 66,287, and Nova Scotia and 
New Brunswick each about 22,000 or 23,000. Taking 
the locomotive at an average of 300 horse-power, 
the total is assumed 540,000 indicated horse-power ; 
in steamships (on the basis of 1 horse-power per 
ton), 205,632; while in mining the power is 
16,879; in agriculture, 10,000; and in electrical 
works, 3108. The total horse-power of all machines 
in Canada is therefore 1,073,991. These latter 
figures have been compiled for the first time, so 
that no comparison can be made with any previous 
period. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 25, 1892. 

Tux engineers of the United States are contracting 
for a good deal of material for summer and fall work. 
The range of prices has been quite steady for a month 
or two past. Among the more prominent requirements 
heard of within the past few days are those for ship, 
car, and boat purposes. Builders of whalebacks ex- 
pect to place large contracts very soon. There is also 
a large amount of machine engine work under con- 
tract, and a large amount to come. The bridge 
builders have recently booked large orders for autumn 
work, and are now in the market with specifications. 
The steel railmakers held a meeting in New York this 
week. The general industrial conditions are improv- 
ing slowly. The output,of crude iron is declining some- 
what. Present production, 174,000 tons per week. 
Prices have not been affected as yet, and probably will 
not be by this cause. 








THE PHYSICAL SOCIETY. 

Ar the meeting of the Physical Society, held on June 
24, 1892, Professor A. W. Riicker, F.R.S., in the chair, 
the following communications were made : 

“On Breath Figures,” by Mr. W. B. Croft. After men- 
tioning the observations of early experimenters on the 
subject, the author described a method which he found 
to give the best results. A coin is placed on a glass 
plate for insulation. Another glass plate, which is to 
receive the impression, is well polished and laid on the 
coin, whilst a second coin is placed above the first. The 
coins are put in connection with the poles of an electrical 
machine, giving 1-in. sparks for twominutes. When the 
coins are removed and the glass breathed on, clear frosted 
pictures of the coins are seen on the glass. The micro- 
scope shows that moisture is deposited on the whole sur- 
face, the size of the minute water granulation increasing 
as the part of the picture isdarker in shade. The thick- 
ness of the glass seemed to make no difference to the 
result, and several plates and coins might be piled up 
alternately. If carefully protected, time appears to have 
little effect on the figures, but they can be removed b 
rubbing whilst the glass is moist. Failures and their 
causes were discussed, and the more complex phenomena 
produced by strong discharges described. 1t was also 

inted out that breath figures could be produced by lay- 
ing a coin on a freshly split surface of mica, and that a 
coin laid on glass for some time leaves its traces. Per- 
fect reproductions of printed matter have been obtained 
by placing a paper, printed on cne side only, between two 
sheets of glass for ten hours. Some substances, such as 
silk, in contact with glass, gives white figures, whilst 
wool, cotton, &c., give black ones. Various analogous 
effects are noticed in the paper, and the several views put 
forward in explanation of the phenomena examined. A 
communication on the same subject from the Rev. F. J. 
Smith was read by Professor Perry. He had investi- 
gated some of the effects, and had succeeded in photo- 

hing the impressions, prints from which wereshown. 
fie ad also examined the influence of various gases on 
the results, and found that oxygen ,tave the best figures. 
In a vacuum no figures could be obtained. The effect of 
temperature had also been tested. 

Professor S. P. Thompson said details of early re- 
searches were given in ‘ Po; ndorff's Annalen” for 1842. 
It was there pointed out that better results were obtained 
by putting a spark gap between the coins and the 
seathine. Since the effects did not depend on the way in 
which the sparks passed, he thought it was probable that 
electrical oscillations were involved. He himself had 
worked at the subject in 1881, and recently repeated some 
of the experiments. Figures could be produced on almost 
any lished surface. He. 
sm induction coil giving 3-mm. sparks for about 
5 seconds. In 1881 he accidentally noticed that photo- 
graphs could be got on ebonite. Hot coins put on un- 
cleaned glass gave good breath figures. 


e got the best results by using a} po 








A member said that instead of breathing on the plates» 
he and Mr. Garrett had sifted tinely powdered lead 
over them to get the figures. They had also fixed the 
figures by etching with hydrofluoric acid. 

Mr. Croft exhibited some figures he obtained two years 
ago, which were still quite distinct. 

** On the Mc asurement of the Internal Resistance of Cells,” 
by Mr. E. WytheSmith. After referring to the methods 
hitherto whol the author described a modification of 
Mance’s test which he had recently devised. One pole 
of the battery to be tested is connected to the similar 
poles of two other batteries. Each battery has a separate 
circuit through which currents are allowed to pass. 
Selecting a point A at the opposite pole of the battery to 
be tested, points B and C in the circuits of the auxiliary 
batteries are found whose potentials are equal to that of 
The resistances between each pair of points A B, 
AC, BC are then measured by a Wheatstone’s bridge. 


Calling these resistances R,, R., and R, paapectively, it is 

shown that the internal resistance required is given by the 

formula b = # + — + = +, &c., where x = mato 
i = 


and r is the external resistance of the circuit containing 
tie battery tested. For an accumulator discharging, 
b=z to within about 2 per cent. 

Professor Perry inquired how far the results obtained 

reed with those got by the older methods, and whether 
they depended on the time the keys were kept down. In 
the old methods it was assumed that an instantaneous 
rise in P D ocourred on breaking the circuit. This might 
or might not be true. He wasinclined to regard the 
and current as functions, both of resistance and time. The 
behaviour of cells seemed to indicate the existence of 
something like capacity, or rather capacities and resist- 
ances in series. 

Professor Ayrton said the paper was of great interest, 
for it made possible what could not be done before, viz., 
to find the resistance of a cell without appreciably alter- 
ing the current through it. Although the new method 
required more cells this was not prohibitive, for the 
result sought was of considerable scientific importance. 
The same method was applicable for finding the resist- 
ance of dynamo armatures when working, a quantity 
which had hitherto been unattainable by direct measure- 
ment, 

Mr. Lane Fox said the perplexing changes in the P D 
of secondary cells were to be accounted for by changes 
in the electrolyte which occurred in the pores of the 
plates. He could detect no flaw in the reasoning given 
in the paper. 

Dr. Sumpner remarked that the method was a valuable 
one, for it depended on bridge tests which could be made 
with considerable accuracy. On the other hand, it was a 
false zero method, and therefore liable to errors arising 
from changes of this zero. 

Professor Ayrton pointed out that these errors could 
be eliminated by ei rien f the bridge battery. 

Mr. Rimington said alt ~_ the testing currents were 
small they might affect the electromotive force and thus 
introduce an error in b. This might be tested by using 
alternate currents and a telephone. 

In reply to Professor Perry, Mr. Smith said the results 

with those obtained by the older methods to within 
the limits of accuracy obtainable by the latter methods ; 
this might amount to something like 15 per cent. 

** On the Relation of the Dimensions of Physical Quan- 
tittes to Directions in Space,” by Mr. W. Williams. In 
February, 1889, Professor Riicker recalled attention to 
the fact that in the ordinary dimensional formule for 
electrical quantities the dimensions of “ (permeability) 
and k (specific induction capacity) are suppressed. In the 
discussion on that paper Professor 8. Thompson 

inted out that lengths should be considered as having 

irection as well as magnitude, for if so regarded, diffi- 
culties arising from different units, such as couple and 
work, having the same dimensions would be avoided. 
Develo ing this idea the author takes three mutuall 
perpendicular lines along which lengths are measured. 
Calling unit lengths along the lines X Y Z respectively, 
the various dynamical units such as velocity, acceleration. 
force work, &c., are expressed in terms of MT X Y 
and Z. The formule then denote the directional as well 
as the numerical relations between the units, and the 
dimensional formule are therefore regarded as the symbo- 
lical expressions of the physical nature of the quantities, 
so far as they depend on lengths, mass, and time. In 
this system areas and volumes are represented by pro- 
ducts of different vector lengths instead of by powers of 
a single length ; and angles and angular displacements 
by quotients of rectangular vectors, instead of being pure 
numbers. For physical purposes pure numbers may be 
defined as ratios of concretes of the same kind similarly 
directed (if directed at all). A plane angle has dimea- 
sions X-! Y, X being in the direction of the radius and Y 
that of the arc, while solid angles have dimensions 
Y Z X-—, and radii of curvature Y? X—1. It isalso shown 
that 7 is a concrete quantity of the dimensions either of 
plane or of solid angle. This is of considerable importance 
in connection with the radial and circuital fluxes in the 
electro-magnetic field. 

In deducing the dimensional formula for electrical and 
magnetic units, the rational and simplified relations 
given by Mr. Oliver Heaviside in the Electrician of 
October 16 and 30, 1891, are used. Instantaneous areas 
are taken at any point of an isotropic medium (the ether) 
such that X coincides with the electrical displacements, 
Y with that of the magnetic displacement, and Z with 
the intersection of the two equipontential surfaces at that 


int. 

Starting with the relation « H= energy per unit volume, 
the formule for the various quantities in terms of “ are ob- 
tained. These simplify down to those of the ordinary 
electro-magnetic system by within «=1 and suppressing 


the ‘distinction between X Y and Z. Similarly, com- 
mencing with k ¢?= energy per unit volume, formule in 
terms of k are obtained, which when simplified as above, 
give those of the ordinary electrostatic system. Examples 
of the consistent way in which the results work out are 
given in the paper, and the whole subject is discussed in 
detail both by Cartesian and vectorial methods. 

The formula in terms of » and k are used to trace out 
and examine the various analogies between electro-mag- 
netism and dynamics, thereby obtaining a connected dy- 
namical theory of electro-magnetism. Inquiry is then 
made as to what dimensions of “ and & in terms of 
MTX YZ render the interpretation of electrical and 
magnetic units simple, natural, and intelligible as a whole. 
The conditions imposed (for reasons stated in the paper) 
are, 1st, that the dimensions of « andk satisfy the relation 
[uk] = Z?T—*%. 2. That the powers of the fundamental 
units in the dimensional formu'e shall not be higher 
or lower than that found in the formule of the 
ordinary dynamical quantities; and 3. That quan- 
tities which are scalar or directed must also be scalar 
or direc when their dimensions are expressed 
absolutely. Subject to these conditions it is shown that 
the possible dimensional values of and & are eight in 
number ; of these only two lead to intelligible results. 
These are I. uw=>M (XYZ)~! andk=>M~ XYZ! T2 and 
il. p= MX YS Se OP end et = M (XYZ)! 
According to I. u is the density of the medium, electrical 
energy is potential, and magnetic energy, kinetic. By 
II, & is the density of the medium, electrical energy 


D—D | kinetic, and magnetic energy potential. Full interpre- 


tation of the dimensional formule of all the electro-mag- 
netic quantities as obtained in accordance with the above 
conditions, are en in the paper. 

Professor S. P. Thompson said the paper was a very 
important one, and thought the idea of finding dimen- 
sions for # and k which would rationalise the ordinary 
dimensional formula a great — The use of vectors 
was a valuable feature, whilst the employment of X Y 
and Z instead of L, removed many difficulties connected 
with dimensional formule. Other difficulties might be 
cleared up by paying attention to the signs of the vector 
products and quotients, and to the order in which the 
symbols were written. Another important matter was 
the use of Mr. Heaviside’s ‘‘ rational units,” a system 
which merited serious attention. In conclusion, Professor 
Thompson expressed a hope that in accordance with the 
resolution of the Electrical Congress at Frankfort, both 
permeability and specific inductive capacity should be 
designated y Greek symbols. 

Professor O. Henrici expressed his admiration of the 
way in which the subject had been treated in the paper. 
He had long held that clear ideas of physical quantities 
were best got by vectorial methods. He also congratu- 
lated the author on his treatment of plane and solid 
angles as concrete quantities. 

In acommunication addressed to the secretary, Pro- 
fessor O. J. Lodge remarked that physicists in England 
were more or less familiar with the advantages of re- 
taining # and k in dimensional expressions before Pro- 
fessor Riicker’s paper of February, 1889, brought the 
matter closely home to students. The system of mecha- 
nical dimensions suggested for electrical quantities is an 
appendix to modern views of electricity was not put 
forth as the only one possible, but as one having certain 
probabilities of truth in its favour. 

Professor Riicker said that although Mr. Williams and 
himself had talked over certain minor points in the 
paper, the main ideas brought forward were quite original, 

aving been fully developed by Mr. Williams before he 
mentioned the subject to him (Professor Riicker). 

A paper ‘‘ On Molecular Forces,” by Mr. W. Sutherland, 
communicated by Professor Carey Foster, was taken as 
read ; the Chairman announced that both this paper and 
that of Mr. Williams would be printed in the Philoso- 
phical Magazine during the long vacation, so that they 
could be fully discussed early next session. 





MEeELBoURNE.—The population of Melbourne in Decem- 
ber, 1891, was estimated at 491,942. 





Tue Bounty Laws AND Frencu SHipsvrtpinc.—The 
British consul at Bordeaux, in his last report, says 104 of 
the 107 steamers now registered at that port and 32 of the 
73 apes vessels were built in the United Kingdom ; 
seven sailing vessels were built in other foreign countries, 
and 34 were built in different French ports. Only nine 
sailing ships, however, and the three steamers here men- 
tioned, were built at Bordeaux, but of these 12 only one 
has been built there since 1881, the year in which the 
French shipping bounty laws came into operation. This 
circumstance affords proofs that the bountylaws have not 
been able to resuscitate the shipbuilding industry in that 

art of France. Nor have they promoted the interests of 
French amepins employed in the foreign trade, as ex- 
pected by their promoters ; for it is stated in French 
shipping returns that last year, only about 35 per cent. of 
the total number of ships entering all the French ports 
carried the French flag. In spite, however, of these un- 
favourable results of a system which has burdened the 
finances of France during the-past decade with an annual 
outlay of nearly 10,000,000f., there appears to be every 

robability of the shipping bounty laws being maintained 
the French Legislature for a period of ten years. The 
Chamber of Commerce of Bordeaux (notwithstanding its 
qenlty anti-protectionist views), and also those of 
yonne, Havre, Nantes, Boulogne, St. Nazaire, and 
other French ports, have advocated the renewal of the 
shipping bounty laws, several chambers having moreover 
recommended that in future they should be applied like- 








wise to French vessels employed in the European trade, 
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THE CLYDE PASSENGER STEAMER 
‘*LORD OF THE ISLES.” 

JuLy finds the Clyde coasting season at its best ; the 
steamers which have beenlying up during the winter, 
having been renovated, are now on their stations, 
a few weeks’ work undertaken by the shipbuilder, 
engineer, cr boilermaker having given all the craft the 
appearance, if not quite the vitality, of newness. 
Amongst the new vessels, and probably one of the most 

opular in the large flotilla of Clyde steamers, is the 

ord of the Isles. This is the second year of her 
steaming, and the experience of the first year has 
placed her in the first rank of popularity. Several 
circumstances have worked towards this end. The 
route taken by the vessel—from Glasgow through the 
Kyles of Bute to Inverary at the head of Loch Fyae 
—affords the tourist not only a view of the richest 
of the scenic beauty of the Clyde, but a glimpse 
of the wildness of the West Highlands beyond; 
for the return journey may be made by coach and 
steamer vid Loch Eck to Dunoon, and thence by the 
Lord of the Isles to Glasgow, lending also variety of 
motion. Again, the equipment of the steamer is of the 
finest, and the cuisinier, Mr. Newlands, has a splendid 
reputation. The owners, the Glasgow and Inverary 
Steamboat Company, Limited, having sold their 
old steamer the Lord of the Isles to the Victoria 
Steamboat Company, for service on the Thames, 
determined to build another vessel on precisely the 
same lines, but of larger size and greater speed. They 
therefore intrusted the order to the firm which in 1877 
built the first steamer, Messrs. D. and W. Henderson 
and Co., Glasgow, and the similarity of the two craft 
is very striking. They have the same names. 

The new Lord of the Isles, of which illustrations are 
given on our two-page plate, is of the following dimen- 
sions: Length, 255 ft. ; breadth, 25 ft. 6 in. ; depth, 
8 ft. Gin., the tonnage being 466 tons. She is built 
of steel, the frames being 21 in. apart near the 
engines, where also they are specially stiffened, and 
24 in. forward and aft. The shell plates butt and are 
strapped. There are five bulkheads extending to the 
main deck, two compartments forward of the engine 
and boiler space, exclusive of the collision bulkhead, and 
two aft. There are three principal decks, the lower, 
main, and promenade. In the arrangement of the ship 
several changes have been made on the former craft. 
The most essential difference is in the construction of 
the saloon house. In the old steamer the saloons were 
in deck houses, leaving a passage round the ship’s 
side. The saloon of the new vessel is built in con- 
tinuation of the ship’s side, thus including the whole 
breadth of the main deck in the saloon, increasing 
the size of that apartment very considerably. The pro- 
menade deck is also made much broader by this arrange- 
ment (Fig. 2). 

Another improvement is the re-arrangement of the 
interior of the saloon (Fig. 2), the ladies’ cabin being 
at the entrance to the saloon instead of at the after 
end. The end of the saloon is thus left quite clear. 
Windows are carried right round the circular end, and 
this, combined with theexceptional size of the windows, 
insures an uninterrupted view from the saloon. The 
saloon is 56 ft. long by 25 ft. broad, and is finished in 
whiteand gold. The furniture is in black walnut and 
the upholstery in terra cotta frieze velvet, with silk 
tapestry curtains at the entrance. Writing tables 
with the necessary requisites are fitted in the saloon ; 
letters too may be posted on board. At the entrance 
to the main saloon on either side are ladies’ and gen- 
tlemen’s toilet-rooms. Forward of the latter on the 
starboard side is the cloak-room, 

The dining-room is on the lower deck (Fig. 5), and 
is a well-lighted and airy apartment to seat a large 
number of passengers. The floor is in polished hard- 
wood. The saloon is ventilated by means of Ganna- 
way’s patent system of ventilation, which provides a 
constant supply of fresh air. The upholstery is in 
crimson morocco and the furniture black walnut. The 
side panels are hand-painted with floral designs. At 
the fore end of the dining saloon on the starboard side 
isthe pantry. The galley is on the main deck imme- 
diately above the pantry with communication by an 
elevator. On the port side are the refreshment bar 
and bar-room. 

The accommodation for steerage passengers is for- 
ward of the machinery space, and consists of a saloon 
and dining cabin. The officer: and crew are berthed 
forward under the main deck. The promenade deck 
is about 25 ft. wide and extends for 200 ft. fully three- 
fourths of the length of the vessel. Between the 
paddle-boxes is a handsome teak house, the fore end 
of which is fitted up as the captain’s-room, and the 
after end as ticket-room and post office. 

An interesting feature in the equipment of the vessel 
is the life-saving chairs, invented and constructed 
by Messrs. J. Gilfillan and Co., Bowling. They do 
not differ in appearance from the ordinary folding 
chairs ; but the seat is in one case of solid cork in the 
form of an expansive life belt, which is easily detach- 
able, while in other chairs the construction is such that 
when thrown into the water each forms a small raft 





of great buoyancy. The necessity of carrying life- 
buoys for everybody on board, to comply with the 
Merchant Shipping Act of 1888, has suggested many 
devices, amongst which the one adopted by the Lord 
of the Isles is by no means the least effective. 

The engines of the Lord of the Isles, which we shall 
illustrate in a subsequent number, are of the diagonal 
oscillating type, with a surface condenser, and of some- 
what similar design to those in the paddle steamer Lord 
of the Isles (now running upon the Thames) and the 
well-known Clyde saloon steamer Ivanhoe. The 
owners had been so thoroughly satisfied with the 
fifteen years’ work of the first steamer that they did 
not care to alter in any way the design of engines or 
boilers, and surprise may be expressed by some 
that the old type of haystack boiler should be 
used. It must, however, be remembered that on the 
Clyde there is a great diversity ef opinion on this 
question. One side advocates the ordinary marine 
boiler with forced draught, while the other stands by 
the single diagonal engines, with the old type of 
boiler. We entered at length into the whole question 
in an article in a previous volume (vol. 1. page 42, see 
also pages 70 and 71). The contention was that 
the vessels with the diagonal single expansion engines 
would be faster and very much cheaper, because with 
the greater weight of the new type of engines and 
boilers a relatively larger steamer for a given acccom- 
modation would be required. The boilers of the Lord 
of the Isles are in view of the controversy particularly 
interesting and we give illustrations of them on page 
25. They are of the haystack type, and all plates, 
stays, and rivets are of steel, the tubes being iron. 
There are two boilers, each 15 ft. high by 14 ft. 6 in. 
in diameter. The working pressure of steam is 50 lb. 
per squareinch. We need not further describe them, 
as all details are given in the illustration, and they 
form a very good example of a favourite type of 
boiler in Clyde river steamers. The firebars are 
‘* Bonthrone’s ” patent. 

(To be continued.) 





INDUSTRIAL NOTES. 

Dvurine the past week industrial questions, in a 
great number of places, and in various industries, 
have been merged in the great political contest 
which is taking place all over the kingdom. The 
reasons for this are not far to seek. Many of the 
leaders, and especially of the new leaders, are intent 
upon electoral work in the constituencies in which 
they dwell, or they are themselves engaged in attempts 
to obtain seats in Parliament, or in assisting their 
colleagues to win that high distinction. It is im- 
possible to forecast the result of the several contests 
where labour candidates are seeking the suffrages of 
the electors, but it may be predicted that the miners 
will gain some additional representatives. The miners 
will probably increase their number in the House of 
Commons by three new members, thus making the 
total number eight instead of five in the last Parlia- 
ment. The railway men may be able to send one 
member, either Mr. Bedford for Norwich, or Mr. Maddi- 
son for Hull, but neither of them are bond jide railway 
men. ‘The compositors are furnishing two candidates, 
one for one of the divisions of Liverpool, the other for 
Holborn, but the latter has no chance whatever. The 
building trades had three representatives in the last 
Parliament, no increase in that number being expected 
in the present election. The seamen might have suc- 
ceeded in sending in one representative if Mr. Wilson 
had stuck to Deptford, but his migration to Middles- 
brough has destroyed that chance. The cotton oper- 
atives and other textile industries have not put forward 
any candidate distinctively representing their in- 
dustries. The dockers, bargebuilders, and engineers 
are furnishing candidates, but only the latter are 
likely to succeed. Probably the labour members will 
be increased from nine to fifteen, but the utmost 
cannot exceed eighteen in the new Parliament. 





The engineering industries of Lancashire manifest 
little change, but the indications on all hands are 
that the trade generally is tapering off towards a finer 
point in the near future, unless some orders of very 
substantial weight are quickly obtained. Here and 
there, in some special departments, activity is fairly 
well maintained, but generally, in most branches, there 
are signs of slackening off in nearly all the chief 
centres. Amongst locomotive builders the new work 
coming forward is keenly competed for; in some 
instances it is said that the prices quoted will barely 
cover the actual prime cost, the tenders being intended 
just to keep the works going rather than risk being 
idle. The marine and the shipbuilding branches are 
stated to be in even a worse condition generally. The 
shipyards on the Mersey are booking no new orders, 
while the marine engineers are only kept going on re- 
pairs or alterations of existing engines and boilers, &c. 
The iron trade continues to , extremely dull, little 
business being done, while prices constitute a barrier 
to any large purchases. The manufacturers of iron 
stand out for recently quoted prices, on the plea that 





they are as low as can be with any margin of profit to 
the makers, while the users of iron have to contend 
against very low prices for all kinds of engineering 
work in all branches in consequence of the keenness of 
competition for the few orders that are in the market. 
There is only a limited demand either for finished iron 
or steel, and the prices are sliding downward. So far 
there are no indications of labour troubles in the 
engineering branches of trade, or in the cognate 
industries. No serious dispute exists, and no notices 
of reductions in wages have been issued ; butif the 
reductions proposed on the Tyne and the Wear are 
persisted in, similar reductions will doubtless be 
attempted in the Lancashire districts. The leading 
engineering unions are urging their members not to do 
anything to cause labour troubles, but to keep their 
places wherever they can at the present time. 


In the Sheffield and Rotherham district the slacken- 
ing tendency in trade has brought about notices for 
reductions in some branches of the local industries. 
Three firms in the cutlery trades have given notices of 
reductions of 5 per cent. in wages, and in one instance 
the men have given a fortnight’s notice to cease 
work. The troubles are not confined to the cutlery 
branches, although the notices so far pertain to those 
trades. The grinders are in a bad condition gene- 
rally ; those engaged in the pen and pocket blades 
earn barely sufficient to pay their rents. . The silver 
and plating trades are exceedingly dull, and some of 
the cognate branches are in the same depressing cate- 
gory. Inthe heavier industries and in the railway 
branches there is more work, while in the growing 
cycle trades there is increasing activity. There is also 
an improved tone in the iron and steel trades, and the 
makers of the best brands of crucible steel find ready 
sales, but the cheaper classes of steel are in a depressed 
condition. The work at the rolling mills and tilts has 
increased and is increasing. But the general trades of 
Sheffield are not so prosperous as they were some time 
ago, while the hubbub of the election is gene- 
rally interfering with business. From an industrial, 
trading, and commercial point of view all classes will be 
glad when the turmoil is over. The troubles in the 
South Ameritan States, and the tariffs in various 
countries, have depressed the Sheffield trades some- 
what, but there is a hopeful feeling that in the 
course of a month Sheffield will resume its wonted 
activity generally, if not in all instances. The con- 
tinued high price of fuel has helped to cause the de- 
pression, but it is thought that the prices will come 
down in the next few weeks, if only trifling in amount. 
The workmen generally, it is thought, will not hastily 
resist reductions if not large in amount. 

In the Cleveland district industrial activity is again 
manifest on every hand. Over one half of the furnaces 
which were stopped, owing mainly to the Durham 
strike, are again in blast; but some of the furnaces 
have cooled down so that it will be necessary to quarry 
them out before they can resume work, while in other 
instances difficulties have arisen which have delayed 
operations. Very little iron of the best grades is as 
yet ready for sale, but some of the lower grades have 
been produced. Prices are well maintained, up to the 
present, for stocks had so gone down that only about 
43,000 tons were in the makers’ hands and in the 
Connal stores. No quantities of No. 3 Cleveland had 
been produced up to the end of last week, while the 
prices were 41s. per ton, or 4s. per ton above what 
they were prior to the Durham strike. As makers have 
none yet for sale, that price will probably rule for 
some little time. The ironmasters are reviving 
the cry for some combination to resist the con- 
trol of the iron market by speculators. The 
ironstone miners are resuming work in some dis- 
tricts, but the recent idleness and poverty appears 
to have told upon them. With cut and blistered 
hands they work cheerfully in the prospect of once 
again earning their bread. They acknowledge thank- 
fully the help accorded them in their distress, but the 
threadbare condition of their clothing, and the almost 
shoeless condition of many of them, show only too 
plainly to what straits they were reduced. Fortu- 
nately, wages are here regulated by the sliding scale, 
so that on resuming work the men will not run a risk 
of reductions. Indeed, the chances are that the rates 
will be a little higher, in consequence cof the better 
prices that have prevailed. But of more importance 
than the rates at this moment is the fact that the men 
are again at work, with the prospect of better times in 
store for them. 

The notices given by the engineering and shipbuild- 
ing firms on the Tyne and the Wear of a reduction in 
wages will not surprise the readers of ‘‘ Industrial 
Notes,” although the men immediately affected appear 
to have been surprised at the receipt of the notices. 
An intimation of the probable reduction was given in 
these columns some time ago, although the issue of 
such notices has been delayed longer than was antici- 
pated. The reduction will affect some 20,000 men, 
and applies to all classes of engineers, and to the iron 
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shipbuilders, including the fitters, erectors, mill- 
wrights, planers, holders-up, screwers, brass-finishers, 
joiners and patternmakers, smiths, strikers, platers, 
riveters, slotters, flangers, boilermakers, and others 
engaged in the engine shops. The notices did not 
state the amount of the reduction, but that a sub- 
stantial reduction was intended. It now appears that 
the reduction is graduated, according to the class of 
labour and earnings, as follows: 5 per cent. on time 
wages and piecework prices for all workers below 1/. 
per week ; 74 per cent. on time wages and piecework 
prices in all cases where the earnings are from 20s. to 
303. per week ; and 10 per cent. on time wages and 
piecework prices on all wages of 30s. per week and 
upwards. Ifthere is to be a reduction at all, the 
principle adopted is a good one, inasmuch as the lower 
rated workers are not reduced in the same proportion 
as those who are in receipt of higher wages. Possibly 
some of the better paid men will not agree with the 
method, and might urge a 5 per cent. or 74 per cent. 
all round in preference, on what they would call the 
share and share alike principle; but this argument 
would apply to sharing the wages equally, to which 
they would strongly object. The reduction is to take 
place on the first pay week in August. The arbitra- 
tion between the plumbers and engineers is not yet 
finally settled, and probably that unfortunate strike 
paved the way to the present issue of notices for a re- 
duction, for nothing was heard of the intention before 
that event. 





The legal eight-hours day is not playing the 
very important part in the General Election hoped 
by its advocates, and empected by most others. 
Even its most prominent advocates relegate the 
question to a back place in their election ad- 
dresses, and in the constituencies where the legal 
eight-hours candidate is opposing others, the subject 
is seldom put forward in any shape. In Mr. George 
Howell’s constituency, North Kast Bethnal Green, the 
question was only put in one instance, when Mr. 
Howell was addressing a meeting in one of the local 
factories, and his reply that he could not support the 
proposal was received with cheers. 

In the mining constituencies the question of a legal 
Eight-Hours Bill for miners is causing some trouble, 
and the matter is all the more complicated by the 
‘* Election Manifesto of the Miners of Great Britain,” 
in which the members are urged to vote only for those 
who support the Miners Eight-Hours Bill. The effect 
of this will be to run Mr. Broadhurst closely, if not te 
exclude him from the next Parliament. All his past 
services are forgotten in the one cry, eight hours for 
miners, not for all workers at mines, or even in mines, 
but only the coalgetters or foremen. The men are 
told, ‘* Let there be no hesitation with your political 
conscience; be men.” Why politicai conscience ? 
Are we in the new political warfare to have a set of 
consciences, one for labour, another for capital, another 
for religion, and another for morals and vice? Where 
are we to stop in the dividing process? If all the 
other voters adopted the same methods, where would 
the miners’ vote be—except in a very few constituencies? 
ae even they split their political conscience at Mr. 

urt. 





The dispute in the boot and shoe trades at North- 
ampton threatens to become general all over the 
country. Notices to cease work had been given at 
eight firms, but on learning the determination of the 
Masters’ Federation practically to lock out their work- 

eople after the 29th instant, the secretary of the 
National Union of the men telegraphed to the men 
employed at the eight firms to take out no more work, 
but to finish up at once. These firms alone employ 
about 850 operatives. It is now a question of prudence 
or of strength ; of prudence as to whether some mode 
of conciliation can be instituted to solve the difficulties, 
or a prolonged strike and lockout. The questions 
involved are as to boy labour and a minimum state- 
ment of wages, on both of which points there are 
strong divergencies. 





A strike took place of the leather dressers on Satur- 
day last, when about 700 men, in fifteen firms, left 
work because their demands for a minimum statement 
of wages and a reduction of working hours were not 
conceded. The demand was made a week previously, 
but no reply was given to the men. There was no 
refusal to comply, but no answer was given. The 
men declare that they will not resume work until 
their full demands are conceded. 





The strike of tailors at Messrs. Selby’s ended at the 
close of last week by the firm conceding the men’s 
demands for the minimum wages of 6d. per hour, as 
per the London log. It is expected that this strike 
will end the dispute in the metropolis, as most of the 
firms are really in favour of the price log, and some 
of them rather encouraged the men than otherwise in 
their action as regards that firm. The London 
tailors have now a price log in most of the shops, 





so that the cry of sweating in the trade is nearly 
defunct. 





The Labour Commission having adjourned over the 
General Election, there is a demand for its final report 
at the earliest possible date. No instalment of the 
evidence collected has ever been issued to members of 
Parliament, so that none of the points raised have had 
the slightest effect upon the political struggle now 
engaging the attention of the country. But the 
evidence will be valuable, as far as it goes, and 
especially if a good index and synopsis are supplied, 
but not otherwise. 





Never since the year 1878 has there been a more 
prosperous season for the building operatives of 
this country, and the men are in many ways reap- 
ing some of the advantages of that prosperity. But 
the workmen have not been as successful in all places 
as they have been in London, though in many towns 
their demands, or a modification of them, have been 
conceded. In a few towns a rather severe struggle is 
anticipated. 





No final settlement of the bargemen’s dispute on the 
Medway has been arrived at, but the strike seems to 
have been merged in the political contest now going on 
in the locality. The strike of bargemen and others on 
the Regent’s Canal ended with many of the men being 
supplanted. The threat of other trades striking in 
support of those out ended in nothing more serious 
than a threat, and, as it turned out, an empty and 
foolish one. 





The Durham miners settled their differences fairly 
well with the managers of the several pits when the 
strike ended, but in some few instances there was a 
good deal of friction. A very large number were still 
unemployed up to the early part of the present week, 
so large indeed that a special levy has been voted 
to provide for those still outof work. Another special 
levy was agreed to for the purpose of paying the back 
rent of those who rented houses, so that they should 
be placed on the same footing as those who lived rent 
free in the dwellings provided by the coalowners. 
This decision has placed all the men on a fairly equal 
footing, in so far as re-starting free from debt is con- 
cerned. The burden of this extra cost will fall mainly 
upon the Durham men, as outside contributions have 
now ceased, unless the federation still pays over the 
extended levies agreed upon. While deciding to join 
the National Federation of Miners, the Durham men 
will continue a part of the National Union, which com- 
prises poser sdind, wor teat as wellas Durham, so that the 
policy of the Durham Association will probably not be 
changed to any large extent by the recent vote to join 
the National Federation. It is suggested that the 
chief reason why the Durham men decided to join the 
federation was not the reduction so much as the effort 
of the coalowners ‘‘to intimidate the Durham men 
into the adoption of a wages board.” If this be true 
then the cry for arbitration and conciliation is nothing 
less than a barefaced fraud, for the leaders of the 
federation declare that they are in favour of concilia- 
ticn, and even went so far as to constitute a board at 
the time of the last great strike. It is true that the 
board so constituted only exercise limited powers ; but 
it was thought that conciliation was really at the 
bottom of it. 

Emboldened by their success with the Durham 
miners the agents of the National Federation of 
Miners are striving to put an end to the sliding scale 
in South Wales and Monmouthshire, and thus force 
the hands of the South Wales Federation and bring 
the miners of that vast coalfield system into accord 
with the National Federation. The Welsh miners 
have hitherto been able to hold their own, and they 
have able advocates who are replying by voice and pen 
to the assailants of the sliding scale; but the men 
have had to assent to reductions, while the English 
counties belonging to the federation have, up to the 
present, resisted such reductions, and therefore the 
majority may outvote the more experienced minority. 
The sliding scale may be defective in its arrangement 
or it may not, but in general it has proved to be 
better than hasty strikes, and even than stop-weeks 
and play-days, to the working miners, as well as to the 
iron and steelworkers. If the scale is abandoned in 
South Wales we may witness some further great 
strikes at no distant date, that is if the federation 
ceally enforces the rule with regard to a general strike 
in the event of a reduction. The result of the agita- 
tion which has been going on for some time was that 
a ballot of the miners should be taken for and against 
the scale, whether notices are to be given to terminate 
the arrangement, or continue under the scale. The 
ballot was taken last week, the decision being given 
at the conference held at Aberdare on Monday last. 
The following was the result of the ballot from 172 
collieries, employing 63,556 workmen. For giving 
notices to terminate the scale, 37,529 ; against giving 
notices, 26,027; majority in favour of sending in 





notices, 11,502. A further ballot will be taken re- 
specting their views as regards the principle of the 
sliding scale, apart from the question of the particular 
scale under which they work, 








NOTES ON FUEL AND ITS EFFICIENCY.* 
By Mr. B. H. Tuwarrtr. 
Part I.—Tue CAtorRImMEtric Estimation or Fuet. 


_ No stimulus to improvement in any industrial process 
is so great as that produced by severe competition, which 
means extinction of one of the rivals by the awful, if just 
and natural, law of the survival of the fittest. The value 
of labour, owing to restrictive legislation in the present, 
and still greater interference in the future, is more 
definite and less elastic year by year, so that to effect a 
reduction in the cost of production, recourse to the labour 
element for help is becoming a forlorn hope; the indus- 
trial esprit de corps is becoming more and more lament- 
ably absent, and consequently the manufacturer is com- 
pelled toascertain whether, in the processesof manufacture, 
some improvements may not be effected by which economy 
may be obtained. 

roadly, a metallurgic process may be thus divided 
into three parts : 

1. The treatment of the raw materials. 

2. The separation of the desired metal from its foreign, 
and wy earthy, envelope. 

3. The conversion of such metal into a merchantable 
condition. 

All these transitory processes require the influence of 
heat, either directly, or in its transformed character as 
dynamic energy or motion. And to obtain this heat we 
in Great Britain have recourse to fuel, which is the master 
influence in almost, if not all, the operations constituting 
the industrial procedure. Therefore the attainment of 
the full thermic or heat efficiency should be a paramount 
axiom in all well-conducted works. 

In many metallurgic establishments, the unintentional 
waste of fuel in the years of their existence must have 
reached a colossal figure, and the apology for this paper 
is adequate, if it tends to draw the attention of the 
members of this Institute to the desirability of scrutinis- 
ing the fuel bill, and establishing a periodic audit of 
the thermic or heat value introduced into the works, and 
the "cs of such value usefully and efficiently ex- 
pended. 

It is not essential that the fuel should be analysed, 
except as a corroborative check ; all that is required is 
the use of an efficient and reliable calorimeter, of durable 
form, the use of which can be mastered by any intelligent 
laboratory assistant. 

The author described the typical forms of calorimeters 
in his contribution to the Mathematical and Physical 
Section of the British Association at their Birmingham 
meeting of 1885 (vide ENGINEERING). Since then, the 
calorimeter recommended by the author at that time as a 

ractical instrument, and for which we are indebted to 

r. William Thomson, F.R.S., Ed., has become, with 
some slight modification, a popular instrument in several 
engineering works and laboratories. In one London 
works the fuel is almost daily tested, and very fairly con- 
cordant results are obtained. The instrument (vide Figs. 
1, 2, and 3 on the next page) may be described in detail 
as follows: 

The essential constructional parts include : 

A uated water-container vessel to hold a specific 
weight or volume of water, say 2000 c.c. 

An inverted bell-glass, by which the gaseous products 
from the combustion of the fuel are compelled to flow or 
bubble through the 2000 c.c.s. of water, and thus relin- 
quish their sensible heat. 

A platinum crucible, to form the combustion chamber 
of the fuel to be tested. 

An iron or steel bottle, containing a supply of com- 
pressed oxygen. 

A tubular arrangement by which connection with the 
oxygen bottle and interior of the platinum crucible is 
effected, and which, by a special rod, permits the stirring 
or agitation of the fuel during its combustion. 

The specially graduated thermometers to register the 
temperature. 

The other accessories include a mortar for the pulve- 
risation or physical reduction of the fuel; a water bath 
to drive off the sensible moisture ; and a balance by which 
to weigh the fuel. 

Referring to the diagrams, Fig. 1 represents a vertical 
sectional elevation, and that marked 2a plan in section. 
Fig. 3 shows the inverted bell-glass crucible stand, and 
gauze rings. The water-container graduated with a 
mark indicating a specific volume of water, say 2000 c.c., 
is firmly moun on a stand 6, in which horizontal 
mercury levels should be fixed, and the exact horizontal 
level should be adjusted by level adjusting screws 0. 
Thermometers are suspended from the vertical stand 
bard. The inverted bell-glass is marked ¢ and should be 
of such a capacity as not to impede combustion, and be sup- 
ported on a perforated and freely porous grating or ring 
f, which will not impede unnecessarily the flow of the pro- 
ducts of combustion through it. This stand / is attached 
by a bayonet fastener arrangement to the edge of the bell. 
Slipped round the outside of the inverted bell are a series 
of wire-gauze rings, which are intended to circulate the 
water and compel the uniform diffusion of the bubbles of 
gas through the water (see Fig. 3.) _ The platinum cup or 
crucible fixed in the centre of the inverted bell ¢ is sup- 
ported on an elevated part of the inverted bell-stand /, by 
which it is raised to the level due to the height to which 
the water rises in the inverted glass, when the latter is 
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submerged so that the upper level of the crucible is 
above the water. The platinum crucible is enveloped in 
another, and neoser crucible. The oxygen to support 
the combustion of the fuel is supplied to the interior 
of the bell-glass by the tube 7; moving freely in 
the centre is the stirrer rod j, which is attached at the 
upper end of the rod by an elastic connection k. This 
rod is employed to stir the fuel during the progress 
of combustion. The oxygen is supplied from a com- 
pressed oxygen container, obtainable from one of the 
now numerous oxygen-producing installations. Special 
regulating valves m permit the supply of the oxygen to 
be nicely controlled. The procedure is as follows : 

1. Water is poured into the vessel up to the graduated 
mark. 

2. A specific weight, say of 5 grammes, of finely pul- 
verised and dry coal is placed in the platinum crucible, 
which is then deposited in the fireclay crucible placed in 
—— of the stand attached to the base of the inverted 
bell. 





| inverted bell, stand, and crucible, all in situ. The water using Favre and Silbermann’s factors, there is as much as 
‘is not allowed to enter the bell-glass at first, but is re- 


atedly agitated by the movement up and down of the | 
pe ml The water, in transferring part of its thermic 
assets to the apparatus, becomes lowered in temperature ; 
the latter will be further reduced by allowing the water 
to flow into the inverted glass. The procedure corre- 
sponds both in time and in manipulation to that followed 
in an actual test. The lowering of the temperature of 
the water will represent the degree of heat that will have 
to be allowed for in determining the calorific value. In 
ascertaining the amount of water to which the apparatus 
is equivalent, it is assumed that one-half of the difference | 
between the temperature of the 2000 grammes of water | 
and that of the air is equivalent to 2000 grammes of 
water; the result is calculated on this basis. For in- | 
stance, if the atmospheric temperature in the dry calori- 
meter is 30 deg., and the water poured into the calori- | 
meter is 35 deg., then, after the heat is absorbed by the 
apparatus from this water, it reduces the temperature to - 
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25 per cent of difference in favour of the synthetic deter- 
mination. For coal and liquid fuels the synthetic thermic 
determinations and the calorimetric ones are more con- 
cordant. In twelve determinations the difference, ac- 
cording to Mr. Thomson, did not exceed 1.2 per cent. 
For testing Jiquid fuel, asbestos or pumice-stone dipped 
in the oils, and weighed before dipping, and before and 
after being placed in the calorimeter, would give the 
weight of oil absorbed and burnt; the oil so heated will 
burn in the crucible like a torch. [Tables of calorific 
estimations by calorimeters are given in the Appendix, 
which want of space will not permit us to publish. ] 

The author, in a previous contribution on this subject 
of calorimetry, described M. Michel Berthelot’s ingenious 
instrument, by which this illustrious French savant and 
investigator, has determined the thermic values of an 
immense number of combustible elements, both simple 
and complex. This instrument, like all those issuing 
from the hands of M. Golaz, the instrument maker tothe 
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3, All now being ready, a lighted wax vesta is dropped | 


into the fuel in the crucible, oma strand of lamp wick may 
be used for ignition, the oxygen supply being gently and 
simultaneously turned on, and the inverted bell-glass with 
its ~ eae is gently lowered into the water in the glass 
vessel, 


The combustion will be violently active; the gaseous | 


products will bubble through the water, transferring the 
sensible heat thereto. A small glass tube is fixed at 
right angles to the tube at the top of the bell-glass ; on 
this is attached a piece of india-rubber tube, which can 
be closed by a spring clip. After the fuel has been con- 
sumed, the opening of this tube permits the water to 
freely enter into the inverted bell and flow into and sub- 


merge the crucible, so that the whole of the apparatus | 
and water is raised to a uniform temperature. ‘The bell- | 


glass can now be lifted up and down several times; the 
annular gauze rings will thoroughly agitate the water 
and promote equability of temperature. In order to 
ascertain the specific value, in equivalents of water, of 
the internal apparatus constituting the calorimeter, and 
exposed to the water, the following procedure is adopted : 

"wo thousand grammes of water are poured into a 
vessel, and raised in temperature to 15 deg. Cent. above 
the temperature of the atmosphere. This water is then 
poured into the calorimeter, which is, of course, at the 


m 5 deg., the equivalent of water would be measurable | 
t 


us: 
2000 (35 —34.5) 
35-30 = 400. 


9 
« 


This number of grammes must be added to the weight 
of water used in the calorimetric estimation. The tem- 
perature of the water taken before and after the combus- 
tion of the fuel in the calorimeter will give the data by 
which to calculate the value of the fuel. Thus a rise of 
4 deg. Cent. in a sample weighing 4 grammes would give, 


= =2400 


the thermic value of the fuel in calories. 

his calorimeter enables determinations of sufficient | 
accuracy for comparison to be performed in some ten 
minutes from the time the fuel is dried. 

In drying the coal and in pulverising it, care must be | 
taken not to generate or apply such a degree of heat as | 
will volatilise the hydro-carbons, some of which are 
evolved at comparatively low temperatures. The varia- 


Institute de France, is at once a marvel of precision and 
delicacy ; but for industrial laboratories its delicacy and 
cost are insurmountable objections. 

Thanks to the initiative and financial aid of the Société 
d’Encouragement pour l’Industrie Nationale, M. Berthe- 
lot’s instrument has been very materially simplified and 
reduced in cost by the ingenuity of M. Pierre Mahler, 
and Berthelot’s calorimeter has now entered into the 
domain of the industrial laboratory, by which metallur- 
gists and engineers can easily estimate the thermic values 
alike of liquid, solid, and gaseous combustible con- 
stituents. ‘This apparatus has recently been tested at 
the Ecole des Mines before a great number of practical ex- 
perts in engineering, applied chemistry, and metallurgy. 

The general arrangement of M. Mahleris shown by the 
illustration (see Fig. 4). 

The combustion of the fuel is effected in a vessel a, 


| formed of superior mild steel, having a tensile strength of 


55 kilos. per square millimetre of section, and having 22 


per cent. of elongation. The capacity of the combustion 
chamber is 654 centimetres cube; the thickness of the 
shell is eight millimetres. The capacity is thus many 
‘times superior to that of M. Berthelot, and is provided, 


tion of results in sixteen determinations did not exceed | so as to insure perfect combustion of the carbon, with an 


an average of 0.75 per cent. 
tained by this calorimeter with the thermic values of 


Comparing the results ob- | excess of oxygen, and to permit the calometric estimation 
of generator or producer fuel gas of comparatively inferior 


temperature of the laboratory, and which has the usual | vegetable organic matter synthetically determined by | thermic value. 
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The combustion vessel is nickel-plated externally ; in- 
ternally it is coated with enamel to preserve the steel 
against the effects of nitric oxides. The vessel has a 
ferro-nickel cover, to which is attached a top plate carry- 
ing a conical valve, which permits the introduction of the 
oxygen. The top plate is also traversed bya well-insulated 
electrode prolonged into the interior of the vessel by 
means of a platinum conductor. Another suspension rod 
carries the capsule plate or saucer, on which the com- 
bustible element is placed. Thisis ignited by the electro 
resistance, and also by combustion of a small spiral iron 
wire, which burns immediately and ignites the com- 
bustible. 

The method of agitating the water is similar to that 
introduced by Berthelot, but is less costly and much easier 
to work. The agitator is helicoidal, and is supported in 
the centre by a projecting arm, provided witha lever, by 
which both the horizontal and the circular movement of 
the agitator can be effected. A small bichromate battery, 
of 2 araperes and 12 volts, is employed for ignition pur- 
poses. There are the usual specially graduated thermo- 
meters; a pressure gauge to indicate pressures up to 
150 atmospheres, and the bottle of compressed oxygen, 
complete the calorimetric equipment. 

The usual drying, pulverising mortar, and weighing 
apparatus are of course required. An oxygen bottle 
containing 1200 litres at a pressure of 120 atmospheres, 
provides enough oxygen for 100 tests. The procedure of 
determination is as follows: The fuel is weighed as 
before. The small spiral wire, of a predetermined 
weight, is attached to the end of the electrode. The fuel 
is placed in the platinum dish or saucer, and then 
lowered into the combustion vessel, and the cover of the 
vessel is firmly secured by a spanner. The oxygen supply 
connection is now made, and the oxygen is allowed to 
enter until the pressure on the gauge indicates 25 atmo- 
a ; the oxygen regulator is then closed, as well as 
the needle-valve of the oxygen connection. It is not 
advisable in this calorimeter to pulverise the fuel too 
finely, and the oxygen must not be allowed to enter the 
vessel too violently, otherwise the fuel may be blown 
off the dish or saucer. The combustion vessel is now 
placed in the calorimeter. The water is poured into the 
central vessel and into the external annular chamber. 
The water is now agitated to obtain uniformity of 
temperature. The temperature of the water is care- 
fully observed, as well as that of the atmosphere of 
the laboratory, every minute during an interval of five 
minutes before igniting. The ignition is now effected by 
the connection of electrodes to the conductors of the bat- 
tery. Combustion iseffected instantly. The temperature 
is noted half a minute after ignition, then at the end of 
the minute, the observations being continued until the 
temperature shows signs of declension; this indicates 
the maximum thermic influence. The temperature obser- 
vation is continued for a period of another five minutes. 
The agitator of the water must be continually worked 
during the observation period. The data for calculation 
is now en evidence, particularly that, to enable the esti- 
mation of the only correction required—e.g., the correc- 
tion due to the loss of heat by the calorimeter during the 
test. 

This loss can be calculated by the acceptance of the 
following statement : 

1. The law of the descent of the temperature absorbed 
after the attainment of the maximum degree, represents 
the loss of heat from the calorimeter (and before the 
attainment of the maximum), for, say, a period of one 
minute, on the condition that the mean temperature 
during this minute does not differ more than 1 deg. from 
the maximum temperature. 

2. If the temperature of the minute period under con- 
sideration differs more than 1 deg. Cent., but less than 
2 deg., from that of the maximum, the figure represent- 
ing the law of descent at the moment of the maximum, 
diminished by 0.005, gives the required correction. 

The acknowledgment, according to Mr. Mahler, of 
these two staten.ents of definition will satisfy all the 
correction required. It must, however, be understood 
that the law of variation subsequent to the first half of 
the minute after the ignition, is that which exists at the 
moment of minimum variation. After the observations 
are completed, the combustion vessel is removed and 
washed out with a known volume of water, to recover the 
acidulous liquor formed during combustion. The hydric 
nitrate (NO°HO) is dosed acidimetrically. The definition 
of we. thermic value of the fuel can now be determined. 

ere 


A = the difference for corrected temperature. 
W = weight of water of the calorimeter. 
W! = the equivalent in water of the apparatus (of 
the calorimeter) exposed to and acquiring 
the temperature of the water. , 
n =the weight of the hydrie nitrate (NO°HO) 
ascertained. 
f = the weight of the spiral of iron. ; 
0.28 = the heat of formation of 1 gramme of dilute 
nitric acid. ; 
1.6 = the heat of combustion of 1 gramme of iron. 
T% x = the calorific power of the combustible tested. 
en ‘ 
z= a (W + W!) - (0.23p + 1.6/). 


It is unnecessary to take into account the minute quan- 
tity of SOs, produced , but if its value is required to be 
determined, 2 grammes of fuel should be used under a 
pressure of 30 atmospheres. The sulphur is, of course, 
oxidised to SO,. 

The formation of SO,;HO disengages 0.73 calories per 
gramme of SO,HO. 

The Calorimetric Estimation of Fuel Gas.—The appli- 
cation of the Berthelot-Mahler calorimeter to determine 
the thermic value of fuel gas is as follows; The combus- 





tion vessel is immersed in water for the purpose of evacu- 
ating the air, the vessel is then filled with gas and emptied, 
and again definitely refilled with gas at the barometric 
pressure and temperature of the laboratory. The aon 
1s then added, and the calorimetric procedure described 
for solid fuel is followed. 

Note.—The pressure of oxygen for retort or town gas 
must not be allowed to exceed five atmospheres, whilst 
for generator or producer fuel gas a pressure of half an 
atmosphere will be adequate, and should not be exceeded. 

In order to exactly determine the value of W' in the 
equation, the following simple and easy procedure must 
be twice repeated : . 

A given weight, say 1 gramme of a combustible compo- 
sition of a known character, such as naphthalene, for ex- 
ample, is burnt in the ealorimeter, in which there is say 
2300 grammes of water. Afterwards a less weight, say 
0.8 gramme of naphthalene, should be burnt with 2100 
grammes of water, in the calorimeter. 

We have now two equations by which the heat of the 
combustion of the naphthalene, and from this the value of 
the equivalent of water may be deduced. Here is an 


example of a determination given by M. Mahler. The 
Seoued fuel had the following character : 
Colza Oil. 
Carbon oe 77.182 
Hydrogen ... eee 11.711 
Oxygen and nitrogen 11.107 
100.000 
The weight of fuel equalled 1 gramme. The calori- 
meter was supplied with 2200 grammes of water. The 


equivalent in weight of water of the apparatus W! of the 
calorimeter is taken at 481 grammes. This equivalent of 
water has been definitely adopted by M. Mahler. His 
determination was effected by a special method, giving 
directly the specitic heat of the system. In the calori- 
meter exhibited W! equals 370 gr., the structural details 
being much lighter. 
he apparatus now being quite ready—some minutes 
are allowed to elapse in order to establish the tempera- 
ture of the entire apparatus—in order to obtain the 
average temperature during 5 minutes, the temperature 
is noted, thus : 
Preliminary Period. 
deg. 

0 minute = 10.23 
: a 10.23 
2 
So 5 
4 

& . side 
10.25 deg. — 10.23 deg. 

5 

After the ignition of the fuel by the connection with 
| nora battery, the temperature was noted as 
ollows : 


A deg. = = 0.004 


Period of Combustion. 


Minutes. Degrees. 
Bh 10.81 
ae 12.90 
as. 13.79 
Sis. 13.84 maxi- 


‘mum registered temperature. 


Period Posterior to Combustion. 


Minutes. Degrees. 
9 13.82 
10 13.81 
11 13.80 
12 - ins a as 13.79 
13 wd , 13.7: 


A= = 0.012 





13.84 — 13.78 
oom 


The observations are now completed. 
The variation of the temperature has been : 


13.84 — 10.25 = 3.59. 


We can now ascertain the extent of the correction which 
must be recognised. 

The procedure has involved the thermic loss during the 
minutes 7.8, 6.7 of a quantity of heat equivalent to the 
law of maximum cooling— 


Bee x 2= 0.012 x 2 = 0,024. 


During the half-minute, 54 to 6, there has been a 
thermic loss represented by (0.12—0.005)4 = 0.0035, and 
dividing the half-minute, 5 to 54 (the law of minimum 
cooling) thus— 

10.25 — 10.23 
5 
Consequently the relative loss of the minute 5.6 equals 
0.0035 — 0.002 = 0.0015. 


Consequently the calorimetric procedure has involved 
the thermic loss, pending the duration of the experiment, 
corresponding to 

0.024 + 0.0015 = 0.0255. 
The amounts to be added to the 3.59 deg. already noted. 

The variation of temperature, neglecting the 10 milli- 
metres, is thus equal to 3.615. 

The thermic or heat value absorbed is consequently 

(2200+ 481) x 3.615 = 9.69181 cals. 

To obtain the exact figure we must subtract from the 
determined value : 

First, the heat of formation of 0.13 gramme of hydric 
nitrate (NO;HO) volumetrically diluted, and, second, the 


x 4 = 0.004 x 4 = 0.0020. 





heat of combustion of the iron, weighing 0.025 gramme 
Then, first, 
0.13 gramme x 0,23 = 0.0299 cal. 


0.025 x 1. 1¢6—9-0400cal. 
0.0699 
This amount deducted, leaves, therefore, as the final 
result, 9691.8 cal. — 0.0699 cal. =9621.9 cal., or for a kilo- 
gramme of oil = 9621 cal. 

Compared with the synthetically calculated values, 
using Favre and Silbermann’s co-efficients, the estimation 
with the Berthelot-Mahler calorimeter, by the procedure 
indicated, gives very concordant results. Many useful 
thermic determinations have been effected with the 
Berthelot-Mahler, the Thomson, and other calorimeters, 
some of which are enumerated in the appendix. 

The author some years back suggested that, in deter- 
mining the relative values of different coals in settling 
contracts, the calorimetric test should be respected, if not 
followed. The test value is more direct and reliable than 
that deduced from an analysis, however carefully per- 
formed ; and the author is of opinion that were coal 
supply contracts settled on the basis of calorimetric unit 
value, in the same way that ferro-manganese, iron ore, 
and other raw materials are purchased, a very consider- 
able economy might result. 

Further, seeing that in the most progressive works the 
absorption of dynamic energy of each machine is tested 
for comparison with a dynamometer, he does not see why 
furnaces should not be compared as to their thermic 
efficiency. The relation of weight of fuel used to output, 
and the continuous record of the chimney temperature, 
might be the data to draw the comparison and to deduce 
the thermic ba ny sac 

The author is indebted to M. Golaz, of Rue St. Jacques, 
Paris, for the loan of the Berthelot-Mahler pyrometer, 
which has been made especially for this meeting. 

The Berthelot-Mahler calorimeter has been adopted by 
the Ecole Polytechnique of Carlsruhe and by the Boston 
(U.S.) Technical School, and some twenty other institu- 
tions. 

The author and the Institute are also indebted to 
Messrs. F. A. Jackson and Co., of Manchester, for the 
loan of the Thomson calorimeter. 


(To be continued.) 








DIFFICULTIES IN TANK CONSTRUCTION, * 
By Mr. THomas NEWBIGGING, of Manchester. 


Two years agolI contributed to the Proceedings of 
the Institutet a paper with a title similar to the present 
one, in which the difficulties of bad ground—of soft, 
yielding and sliding clay, sand, and silt—were dealt 
with. In the paper which I have the honour to present 
to you to-day, I propose to take up the question of the 
water difficulty—the difficulties attendant on the pre- 
sence of water in the excavated ground, and also some of 
the effects of extraneous water. 

The first thing to be done, in determining the site of a 
tank, is to sink a well or shaft in the vicinity, or to make 
a number of borings on or near to the site, in order to 
ascertain the character of the strata in which the exca- 
vation for the proposed tank has to be made, If the 
ground in the immediate neighbourhood is clear of other 
tanks or buildings, it is not a matter of serious concern 
to find that a of sand, full of water, has to be en- 
countered. To overcome a difficulty of that kind in such 
circumstances, is chiefly a question of pumping power. 
Piling also might be seamueed to, and the free use of con- 
crete, in case there was a possibility of the water being 
removed by pumping from underneath the tank at any 
future time. But, on the other hand, if there are adja- 
cent structures which it is unwise to run the risk of 
damaging, then it is well to be chary about pumping the 
water from the underlying sand and gravel. In such 
event, it is almost a matter of certainty that the removal 
of the water, accompanied also by the removal of a large 
proportion of the sand along with it, will cause subsidence 
of the ground in the vicinity, with consequent and pos- 
sibly irreparable damage to the structures upon it. The 
safer and more prudent thing to do in such a case is either 
to abandon the site for another ; or, if that cannot well 
be done, to construct the tank either wholly or partially 
above ground, and of cast or wrought-iron plates. 

Assuming that the site for a gasholder tank has been 
finally settled ; that it has been decided the tank shall be 
constructed of masonry (which term includes stone, brick 
and concrete, or a combination of these) ; that it has been 
ascertained by boring that water is present in objection- 
able abundance in the substrata to be pierced—the first 
thing to be done is to sink a well or sump, 3 ft. to 4 ft. in 
diameter, at a convenient distance from the circumference 
of the proposed excavation. This should be lined with 
open unmortared brickwork (technically called ‘‘stein- 
ing ”), to allow of the free percolation of the water into 
the sump or well through the joints of the lining. Into 
this, when the sinker has reached the water-bearing 
strata, he conveys the suction-pipe of the pump, puts the 
latter in operation, and clears out the inflowing water to 
enable him to proceed with his work. This well is car- 
ried down to a depth of 3 ft. to 5 ft. (depending on the 
volume of water present), below the bottom of the in- 
tended excavation, and is then paved with bricks set in 
cement. If the strata are of uniformly open character— 
consisting, say, of a mixture of gravel and sand—one 
sump will be sufficient to clear the ground of water; 
otherwise, if not uniform, but barred by intervening 
clayey deposits (not an unusual thing), and even by solid- 


* Paper read before the Incorporated Gas Institute. 
+ See Transactions for 1890, p. 35. 
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bedded sand—for this sometimes is almost as impervious 
as clay—it may be necessary to drain the water to the 
sump, or even to put down two or more sumps outside 
the ground operated on. Duplicate pumps should be 
provided where the inflow of water is very great. With 
these arrangements completed, the work of excavating 
and building can be proceeded with unhindered by the 
presence of any undue amount of water. 

In the course of my practice, the excavation for a tank, 
of which I was engineer, was chiefly through hard sand- 
stone rock, the layers of which had been tilted up into 
almost the vertical position. This was fissured and 
cracked in all directions ; and through the crannies water 
bubbled up in numberless springs. Although one side 
of the adjacent ground was at a lower level than the tank 
bottom, it was impossible, by any reasonable expedient, 
to draw off the water from the outside. Possibly, by 
sinking a shaft to a considerable depth, it might have 
been accomplished. But considering the nature of the 
strata, that would have been costly ; soI resorted to other 
means to overcome the difficulty. It is not an easy thing 
—in many cases it may be pronounced to be impossible— 
to choke out water from a tank from the inside. In 
puddling the bottom of the tank in question, and cover- 
ing the puddle with a bed or layer of concrete, the springs 
were by no means closed ; and though they were reduced 
in number, the flow of water was still quite as plentiful 
as before. Assuming that the pressure in these springs 
was sufficiently great to have overcome the pressure of 
the head of water in the tank when the latter was full, 
there would have been no objection to leaving them to 
flow at their own sweet will. But that was a risk which 
it was not prudent to run. The head of water in the 
tank would probably have more than counterbalanced the 
pressure of the springs ; and where water can enter, it 
can easily make its exit. The plan which in this case I 
adopted for making the tank water-tight, was to train or 
drain the different streams of inflowing water to one 
point by cutting a trench round the side of the bottom 
where the springs occurred, and laying therein strong 
3-in. drain pipes, which in turn were carefully protected 
by a covering of strong concrete. The springs usually 
occur at, or near to, the base of the mound or dumpling 
left in the tank bottom; so that it is easy to gather them 
together by a drain and convey the water all to one con- 
venient point. I had now got only one stream of inflow- 
ing water to deal with ; ped at this point I placed a 3-in. 
cast-iron stand-pipe, 3 ft. in length, closed by a valve at 
its upper end, and the flanged foot secured by four Lewis 
bolts let into a base-stone 18-in. square and 9-in. thick, 
through the centre of which a hole was drilled. This 
stone was let into the floor slightly below the level of the 
concrete surface; and a cavity was left underneath it. 
From this stand-pipe, the inflowing water was pumped 
to relieve the pressure on the bottom till the cement in 
which the stone was bedded had set hard. I ought to 
mention that, in the side of the stand-pipe, at distances 
of 9-in. apart, I had three ?-in. holes drilled. These 
were left open, to allow the water to issue from them 
without rising to the top. As the filling of the tank pro- 
ceeded, these holes were each carefully plugged as the 
water rose above them ; then the valve on the upper end 
of the stand-pipe being closed, the filling with water 
ee completed—the tank proving to be perfectly water- 
tight. 

Another method sometimes adopted, instead of using 
a stand-pipe as described, is to carry the drain right 
through the tank wall at its base, thus making an outside 
exit for the water. I prefer the stand-pipe, however, as 
being more self-contained and certain in its action. It 
sometimes happens that, without previous indication of 
its presence, the pressure of surrounding water will, in 
the course of construction, blow a hole or holes in the 
tank bottom. If so, the best thing is to let it blow; let 
it have free vent until all is completed and the tank ready 
for water, then apply the stand-pipe as described. 

In another instance in my own practice, I had to con- 
struct a tank the line of circumference of which came 
close up to the side of a retaining wall bounding a con- 
siderable stream. In this case, the excavation having to 
be carried close up to the wall, the latter was laid bare 
for about 30 ft. of its length ; and as the cutting had to 
be taken about 6 ft. below the level of the water in the 
stream, the rush of water through the interstices of the 
wall would have been fatal to the operations. Accord- 
ingly, to shut out the water, I constructed a wall of 
wooden sheet piling—made a cofferdam, in fact—60 ft. 
in length ; and the wooden piles forming one side of it 
were shod with iron, and driven (most of them) 12 ft. 
into the bed of the stream. They were then bound to- 
gether at the ed ends by a horizontal beam bolted 
thereto, and anchored at distances 10 ft. apart with long 
bolts passing through the retaining wall. he space 
between the piling and the stone wall was 2 ft. in width, 
and was hand-dredged to a depth of 10 ft. below the 
water level. This space I had carefully filled in to above 
the stream level with stiff clay puddle, well rammed 
down. The work was eminently successful ; and it was 
found an easy matter to cope with any water from the 
stream that reached the excavation, sither from beneath 
or from beyond the two ends of the cofferdam. 

The presence of water in an excavation is not always 
objectionable, unless it be excessive in volume. For ex- 
ample, in excavating through stiff clay, it renders the 
work of the labourer much easier than if the ground is 
dry and hard. Those who have had experience in 
shifting boulder clay, will readily indorse this view. 
Strata of this character are often so hard and parched 
and intractable as to require blasting to facilitate 
removal, 

Avoid puddling a tank-bottom in wet weather, especi- 
ally if the bottom is in the form of a mound or cone. 
Uniformity of consistence in the puddle is of more 





importance here than against the outside of the walls, 
for the obvious reason that the bottom has to bear the 
pressure of the water when the tank is filled. If one 
portion is well consolidated and firm and another soft 
and yielding, the concrete covering is liable to crack and 
split open, owing to the unequal sustenance. It is almost 
impossible to preserve this necessary uniformity with 
water coursing down the slope of the mound ; the puddle 
becoming sodden and sloppy. And here I may remark 
that the fact that equal sustenance is of such importance, 
also proves the necessity of having the clay covering on 
the bottom of one uniform thickness all over. Even the 
deeper excavation made to receive the horizontal por- 
tions of the inlet and outlet pipes should have a solid 
concrete filling, allowing for just a like thickness of 
puddle above them as over the other parts of the apron 
and cone, 

I do not think it is a wise thing to test the tightness of 
a tank with water immediately on completion. Better 
wait till the holder is finished, in order to give the puddle 
and cement time to set before subjecting them to the 
heavy pressure of water. I have known several instances 
of the splitting of tanks due to this premature filling 
with water. Further, before filling a tank with water 
for the first time, the puddle and backing behind the 
wall should be carefully watered—by means of a hose- 

ipe if possible—for several days before the filling is 

egun, and also during its progress. This promotes con- 
solidation of the backing. 

Finally, I have spoken of ‘‘ difficulties,” so called. 
But there are really no difficulties at all; or if there are, 
they are not insurmountable. They are all to be over- 
come by skilful resource, coupled. with judgment, 
determination, perseverance, and suitable appliances, 





THE ELECTRICAL UNDERGROUND 
RAILWAY FOR BERLIN.* 
By Mr. Hote. 


THz increasing need of a convenient and speedy means 
of locomotion in Berlin led the Allgemeinen Elektricitiits- 
Gesellschaft to put forward the following plan for an 
electrical underground railway. An idea of the increase 
of the traffic may be obtained from the fact that one 
tramway company alone, in 1881, carried acout 51 million 
passengers, and in 1890 it rose to121 millions. Statistics 
show that over 50 per vent. of the inhabitants of Berlin 
have to leave their places of abode to reach their places 
of business. The tram and omnibus companies will still 
be left to run the short distances, the underground rail- 
way only taking the long-distance passengers; the speed 
of the former being about 6 miles per hour, and of the 
latter 16 miles per hour. The conditions to be held in 
view in carrying out the line are: 

The street traffic is not to be interrupted by it. 

2. That it shall not be influenced by changes of climate. 

3. That it shall supply similar facilities to the tram- 
ways, only at a greater speed. 

4. That the cost of construction maintenance should be 
proportional to the expected traffic receipts. 

The practicability of the plan is proved by the great 
success of the City and Southwark Railway. The trains 
would be composed of an electromotive and three car- 
riages, accommodating 120 passengers and running at 
three minute intervals, with a speed of 124 miles per hour. 
The author then minutely describes the direction taken 
by the proposed line and the districts, with the principal 
railways and places of interest served by the line. The 
lines are not all to be constructed at once, but as occasion 
may require, and consist roughly of two concentric 
circles, each with double lines of rail and two cross-lines 
at right angles to each other, crossing at the centre of the 
two concentric circles and connecting their circumference. 

A narrow gauge of 39.37 in. is to be used, and the 
sharpest curve in the ‘‘circles”’ is 164 ft. radius, but this 
only occurs once and where the speed is small; the next 
smallest curve is 246 ft. radius for two short distances of 
75 ft. and 79 ft. respectively. A curve, however, of less 
radius than 164 ft. occurs at the junction of the “‘circle ” 
line with the ‘‘ cross” line, but as the speed is necessarily 
very low it is of less importance. 

The material through which the tunnel is to run is sand 
and gravel. The walls of the tunnel itself are composed 
of wrought-iron plates, 274 in. broad, with flanges on the 
inside for bolting up; the joints between the flanges 
being made with pinewood strips, tow and cement. he 
thickness of the plates is .4 in. and of the flanges .59 in., 
the whole tunnel outside being covered with a layer of 
cement to prevent the plates from rusting. The t:nnel 
is to be cut by a special machine designed for the purpose, 
which consists of a large shield with a large rotating 
cutting tool in advance of the shield, to which water is 
supplied at the top of the tunnel, and the refuse is drawn 
off by a large tube at the bottom of the tunnel. The 
whole operation is carried out under air pressure to pre- 
vent the inflow of water, and as the machine advances 
the sections are bolted up in their places. A shaft would 

sunk and a machine set in each direction with a pro- 
bable advance of hg in 24 hours per machine. 

The rails are to supported at 274 in. distances by 
the flanges of the sections, and are to weigh 403 Ib. per 
yard, the three insulators for carrying the electrical con- 
ductors are to be laid between the rails. 

The author gives full descriptions, with plans, of the 
stations and their hydraulic hfts, which are designed 
with a view to economise the valuable ground in which 
the railway runs. 

The trains, running at three-minute intervals, will be 
about 1000 yards apart, and 48 trains, consisting of 48 
electromotives and 144 carriages, will be running at once. 





* Published by the Verein fiir Eisenbahnkunde, 





Two power stations with two complete plants each will 
be erected and under ordinary circumstances one engine 
and dynamo of each station will supply current to one 
of the cross-lines and half the circle line, but the leads 
will be so arranged that, if necessary, the whole system 
can be worked from either of the stations at will. There 
will be a constant pressure of 500 volts, slow speed motors 
with varying res:stances and gearing running in oil to 
diminish friction and noise. 

The total length of the line is about 30 miles with an 
estimated cost of 2,550,000/., or 68,5007. per mile. The 
charge for any distance per passenger will be 1.2d. 
The traffic is estimated at nearly five persons per carriage- 
mile, or 57,000,000 passengers per annum with 11,800,000 
carriage-miles or 177,000,000 passenger-miles, This would 
bring in a total yearly receipt of 285,000/., of which 
144,000/. would be required to defray running expenses. 
Various plans and sections of the line accompany the 


paper. 





AMERICAN RAIL AND TRACK. 


The Development of the American Rail and Track, as 
Illustrated by the Collection in the United States National 
Museum.* 

By Mr. J. Etrrera Watkins, Curator of the Depart- 
ment of Transportation and Engineering. 


(Continued from page 736, vol. liri.) 


The Origin of the American Rail and Track.—In 1825- 
27 a few isolated coal tramroads existed in the mining 
regions in Pennsylvania and Virginia and in the stone 
quarries in Massachusetts. These roads were laid with 
wooden rails, capped with thin merchant bariron. About 
this time the Pennsylvania Society for the Promotion of 
Internal Improvement sent an engineer abroad to examine 
the English railways. The fully illustrated report made 
by William Strickland, published during the year 1826, 
shows that rapid advances in track construction had been 
made in Great Britain during the preceding decade, not- 
withstanding the fact that comparatively few locomotives 
were at work and only one railway for general traffic had 
been opened. This report, without doubt, contained the 
most trustworthy information obtainable at that time by 
American railway projectors. : 

But America presented a very different problem from 
England to the pioneer railway builders. England was 
an old country, rich in commerce and foremost in manu- 
factures, of comparatively small area and very densely 
settled, having a population of nearly 200 to the square 
mile of territory, while the population of the whole 
United States was less than four to the square mile. In 
the seven States, Connecticut, Massachusetts, New York, 
New Jersey, Pennsylvania, Delaware, and Maryland, 
where most of the early railways were projected, the 
average population was a little over 35 to the square mile. 

English and American Engincers.—The British rail- 
way projectors had the advantage of being able to call 
into their service a trained force of civil engineers. Many 
of these engineers were connected with well-organised 
scientific societies, or were generally experienced in the 
construction of public works, and were familiar with what 
had been done for years on the coal tramroads; men on 
whose judgment the wealthy capitalist was willing to 
supply the money for the proposed improvement. 
England also had numerous machine shops fairly well 
equipped with tools and stationary engines, and many 
coal mines and iron foundries in operation, which made 
it possible to obtain without difficulty the material for 
laying the tracks with heavy rails firmly attached by 
strong chairs to the sleepers that were embedded in stone 
ballast. With the exception of making the rail heavier, 
and using steel instead of iron, and substituting an iron 
for the wooden crosstie, and strengthening the splice 
chair, there has been no great change in the English 
system of track laying in the last fifty years. 

Many of the civil engineers who were first called into 
the service of the American railroads were connected 
with the Army Engineer Corps, having obtained their 
training at West Point, the only institution in the United 
States where engineering was taught during the first 

uarter of the century. In many cases these officers were 
detailed for a term of years to the ‘‘ Board of Engineers 
for Internal Improvements ”+ to make surveys for various 
projected roads and canals. The preliminary surveys for 
the Camden and Amboy, the Pennsylvania, and the 
Baltimore and Ohio Railroads were made with the assist- 
ance of officers of this corps. 

In some cases, however, these surveys were made by 
canal or road engineers who had obtained experience in 
canal and turnpike construction. On the railroads then 
built the curves and gradients were frequently sharp and 
steep, as few cuts or fills were made, and these cheap 
roads were quickly extended, through a rapidly growing 
country, with a view to connect the navigable water- 
courses, and to unite with the steamboat companies in 
forming ‘‘through lines.” By the aid of these roads the 
Western and Southern States rapidly increased in popula- 
tion and commercial prosperity. In 1832 the South Caro- 
lina Railroad from Charleston to Hamburg, 135 miles 
long, which was then the longest railroad in the world, 
was a continuous trestle-work, with rails of squared 
timber, capped with strap iron, framed to the top of posts, 
where grading would have been necessary. 

America without Rolling Mills at the Beginning of the 
Railroad Era.—When the corner stone of the Baltimore 
and Ohio Railroad was laid in 1828, there was not a 

* Extract from the Report of the United States 
National Museum, Smithsonian Institute. 

+ The Board of Engineers for Internal Improvements 
received their instructions directly from the President of 
the United States, 1824-32, 
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rolling mill in all the United States where rails of the{showeth: That your memorialists have it in contempla- 


character laid on the Stockton and Darlington Railroad | 


tion, and are at this time taking measures, to construct a 


could be rolled ; in fact, the only rails rolled in America| railroad, with at least two sets of tracks, from the city of 


for several years after was the strap rail of merchantable | 


Baltimore to the Ohio River, which will, it is estimated, 


bar iron 24 in. wide and § in. thick, the holes for the | unavoidably require not less than 15,000 tons of malleable 


spikes often being drilled by hand. 

On the Albany and Schenectady road strap rail was | 
laid on longitudinal sleepers of wood, supported on 
trenches filled with broken stone. (See Fig. 14.) 

On the Baltimore and Ohio Railroad, and the Columbia | 
road in Pennsylvania, the strap rail was attached to the | 
edges of stone blocks, which were laid on trenches filled 
with broken stones; the corners of the stone stringers | 
were chamfered. (See Fig. 15.) | 
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A thick rectangular rail laid on the Baltimore and Port 
Deposit Railroad in 1838 is illustrated in Fig. 16, from 
a drawing in the collection. ’ 

Roads, such as the Camden and Amboy in New 
Jersey, Boston and Providence, Philadelphia and Ger- 
mantown, and the Pennsylvania (then under State 
control), which did not adopt this construction, were 
compelled to obtain their edge rails and rail fastenings 
from England. ; 

The following memorial presented to the Twentieth 
Congress (H. R. Doc. No. 206) by the Baltimore and Ohio 
Railroad Company, and referred to the Committee on 
Roads and Canals, March 17, 1828, is of the greatest in- 
terest in this connection. 


‘To the Senate and House of Representatives of the 
United States in Congress assembled. 

‘“‘The memorial of the president and directors of the | 

Baltimore and Ohio Railroad Company respectfully | 





iron. 


‘Your memorialists, taking into consideration the actual 
quantity of this indispensable article now annually manu- 
factured in our own country, and further considering the 
numerous lines of railroads already projected in different 
parts of the United States, are confirmed in the opinion 
that it will be difficult, if not impossible, to procure 
amongst ourselves a sufficient quantity for these numerous 
undertakings, and, consequently, that an enormous 
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enhancement of the present price must be the inevitable 
consequence unless supplies to a considerable extent be 
drawn from abroad ; which enhancement of an article so 
necessary both in the manufacturing and agricultural 
operations of the country would manifestly be injurious 
to both these important interests. 

‘* Your memorialists are persuaded that so enlightened 
a body as the representatives of the people of the United 


| States are fully aware of the vast importance of the un- 


have embarked. It is 
every section of our 
has a deep and vital interest. Its direct effect 


dertaking in which this compan 
indeed an enterprise in whic 
count: 


| upon the prosperity of the nation, if successfully accom- 
ned, 


and its beneficial influence in perpetrating the 


appy union of these States, is perceived and appreciated 


h 
| by all ; at the same time, it should not be overlooked 


that this great work, of such deep national concernment, 
and pregnant with such important consequences, has been 
undertaken, and so far conducted, by individual enter- 


prise, and is still almost exclusively dependent upon 
private resources for its accomplishment. 

““Under these conditions your memorialists take leave 
respectfully to ask of the National Legislature for the 

ssage of an Act authorising the Baltimore and Ohio 
Reilread Company to import from abroad, if it should be 
found needful, such suppliesof iron and iron machinery 
as may be requisite for the construction of the proposed 
road, free of duty. 

‘* In presenting these views of an object essentially 
PE oat to the representatives of their country, your 
memorialists rely on the wisdom and patriotism of Con- 
gress to afford such relief as may deemed proper, 
either by an exemption from duty or by a drawback upon 
the material actually used in the construction of the 
road ; at the same time they confidently believe that in 
granting the indulgence now asked for the best interests 
of the nation will substantially promoted, whilst no 
injury whatever will accrue either to the manufacturing, 
agricultural, or other important interests of the country. 

‘Signed on behalf of the Baltimore and Ohio Railroad 
Company. 

“Pp. E. Tuomas, President.” 


The half-céntury from 1825 to 1875 may be called the 
experimental era of the American railroad, since the ex- 
perienceobtained during that time has finally led to the 
adoption throughout the whole country of an almost 
uniform standard of track construction, depending upon 
the traffic. To trace the changes in form and the de- 
velopment of the modern American rail during this 
period is of the greatest interest. 

The First Rau Rolied with a Base.—From an examina- 
tion of the minutes of the Board of Directors of the 
Camden and Amboy Railroad, September, 1830, I find 
that in the instructions given to Robert L. Stevens, pre- 
sident and chief engineer of that company, who had been 
ordered to visit England to inspect and report upon rail- 
road matters there, he was directed to purchase “all iron 
rail,” which the management of that company preferred 
to the wooden rail plated with strap iron. 

Mr. Stevens sailed a few = later, and it was durin 
this voyage that he designed the first rail ever rolled wit 
a base, whittling several model sections out of wood, 
which he obtained from the ship’s carpenter. He was 
familiar with the Birkenshaw rail, with which the best 
English roads were then being laid, but he saw that, as 
it required an expensive chair to hold it in place, it was 
not adapted to our country, where metal workers were 
scarce and iron was dear. He added the hase to the 
T-rail, dispensing with the chair. He also designed the 
‘*hook-headed ” spike, which is substantially the rail- 
road spike of to-day, and the “‘iron tongue,” which has 
been developed into the fishbar, and the rivets, which 
have been replaced by the bolt and nut, to complete the 
joint. A fac-simile of the letter which he addressed to 
the English ironmasters a short time after his arrival in 
London was published in the report on the Section of 
Transportation, 1887 (page 79). It contains a cross- 
section, side elevation, and ground plan of the rail for 
which he requested bids. The letter reads : 


Liverpool, November 26, 1830. 

GENTLEMEN,—At what rate will you contract to deliver 
at Liverpool, say from 500 to 600 tons of railway, of the 
best quality iron rolled to the above pattern in 12-ft. or 
16-ft. lengths, to lap as shown in the drawing, with one 
hole at each end, and the projections on the lower flange 
at every 2 ft., cash on delivery? 

How soon could you make the first delivery, and at 
what rate per month until the whole is complete ? Should 
the terms suit and the work give satisfaction a more ex- 
tended order is likely to follow, as this is but about one- 
sixth part of the quantity required. Please to address 

our answer (as soon as conveniert) to the care of Francis 
B. Ogden, consul of the United States at Liverpool. 
I am, your obedient servant, 
Rosert L. STEVENS, 
President and Engineer of the Camden 
and South Amboy Railroad and 
Transportation Company. 

The base of the rail which he first proposed was to be 
wider where it was to be attached to supports than in the 
intervening spaces. This was afterwards modified, so 
that the base was made one width, 3in., throughout. 
Mr. Stevens received no favourable answer to his pro- 
posals, but being acquainted with Mr. Guest (afterwards 
Sir John Guest), then a member of Parliament and pro- 
prietor of large iron works in Dowlais, Wales, he pre- 
vailed upon him to have the rails rolled at his works. 
Mr. Guest became interested in the scheme, and accom- 
panied Mr. Stevens to Wales, where the latter gave his 
personal supervision to the construction of the rolls. 
After the rolls were completed the Messrs. Guest hesi- 
tated to have them used, through fear of damage to the 
mill machinery, upon hearing which Mr. Stevens de- 
posited a handsome sum guaranteeing the expense of 
repairing the mill in case it was damaged. The 
receipt for this deposit was preserved for many years 
among the archives of the Camden and Amboy Company. 
As a matter of fact the rolling apparatus did break down 
several times. “At first,” as Me Stevens in a letter to 
his father, which I have seen, described it, *‘the rails 
came from the rolls twisted and as crooked as snakes,” 
and he was greatly discouraged. At last the mill men 
acquired the art of straightening the rail while it cooled. 
The first shipment, consisting of 550 bars, 18 ft. long, 36 lb. 
to the yard, arrived in Philadelphia on the ship Charle- 
magne, May 16, 1831. The weight of the next shipment, 
several months afterwards, was increased to 421b. per yard, 
the rail being 34 in. high. Over 30 miles of this rail were 
immediately laid down. For sections of rail as designed 
and rolled (see Fig. 17). 

This rail was fastened to stone blocks with hook-headed 
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spikes ; at the joints were iron tongues fastened to the 
stem of the rail by rivets put on hot. This was the stan- 
dard rail of the Camden and Amboy Railroad, 1831-40. 

From a letter written by Francis B. Stevens to Mr. 
James M. Swank, special agent of statistics, dated | 
Hoboken, New Jersey, March, 1882, the following ex- 
tracts are taken : 

‘*T have always believed that Robert L. Stevens was 
the inventor of what is called the T-rail, and also of the 
method of fastening it by spikes, and I have never known 
his right to the invention questioned. | 

‘*Mr. Stevens’s invention consisted in adding the broad 
flange on the bottom, with base sufficient to carry the 
load, and shaped so that it could be secured to the wood 
below it by spikes with hooked heads, thus dispensing 
with the cast-iron chair, and making the rail and its 
fastening such as it now is in common use, | 

“In the year 1836, and frequently afterwards, he spoke 
to me about his invention of this rail. The Camden and 
Amboy road, laid with this rail, was opened October 9, | 





time there were many places (the longest being a piece 
two miles long, from the wharf at Amboy to Deep Cut) 
where the Stevens rail was spiked to the cross-tie accord- 
ing to the present practice. This method was at first 
resorted to as a temporary expedient, on account of the 
delay in getting stone blocks from Sing Sing. In the 
mean time it was found that the wood ties were more 
satisfactory, and in a year or two all the stone_blocks 
were replaced by wood ties. Without doubt the Camden 
and Amboy was the first railroad in the world to be laid 
according to the present American practice. On other roads 
the wooden tie was afterwards laid on account of the high 
price of stone blocks and stone stringers, the use of which 
was originally contemplated. Speaking of the engineer- 
ing practice in this era, the late Ashbel Welch said in his 
presidential address to the American Society of Civil 
Engineers : : 
‘© American engineers have often shown that poverty is 
the mother of invention. Forexample, they used wooden 
cross-ties as a temporary substitute, being too poor to 




















1832, two years after the coening of the Manchester and 
Liverpool Railroad. Of this I was a witness. This rail, 
long known as the old Camden and Amboy rail, differed 
but little, either in shape or proportions, from the T-rail 
now in common use, but weighed only 36 lb. to the yard. 
For the next six or eight years after the opening of the | 
Camden and Amboy Railroad it was little used here or | 
abroad, nearly all the roads built in the United States | 
using the flat iron bar, about 24in. by }in., nailed to 
wooden rails, the English continuing to use the chair and 
wedges. 
‘*My uncle always regretted that he had not patented 
his invention. He mentioned to me upwards of forty 
years ago that when advised by his friend, Mr. F. B. 
Ogden, the American consul at Liverpool, who was | 
familiar with the circumstances of his invention, to patent | 
it, he found that it was too late, and that his invention | 
had become public property.’ 

A few years after,* on much of the Stevens rail laid on | 
the Camden and Amboy Railroad, the rivets at the joints | 
were discarded and the bolt with the screw thread and | 
nut, similar to that now used, was adopted as the 
standard (see le 3 ae 

Fig. 19 shows how this rail was used on a superstruc- 
ture on the piling through meadows and marshy ground. 

The Stevens rail did not come into general use for 
several years, the next road to adopt it being the Boston 





and Providence, about 1840. ith 


On the Boston and Lowell Railroad, Massachusetts, the 
fish-bellied rail was laid in chairs on stone blocks. As | 
late as 1847 the Hudson River road used the Stevens rail, | 
ie by chairs, but these were soon afterwards dis- | 
carded. 


The First American Prack.—Mr. Francis B. Stevens} 
also informs me that in 1835 he was employed by the | 
Camden and Amboy Company to make a profile of the 

inaes to Bordentown. At that 


* See Stevenson’s ‘‘ Engineering in America,” 1837. 
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buy stone blocks, and so made good roads because they 
were not rich enough to make bad ones.” 

Cast-Iron Rails made in America.—In Johnson’s ‘‘Notes 
on the Use of Anthracite,” he described tests of cast-iron 
rails made during 1841 at| Lyman’s foundry, near Potts- 
ville, Pennsylvania. These rails were designed for 
colliery railways. They were only 6 ft. long. For 3 in. 
or 4 in. at each end the rail had a section similar to the 
Stevens rail ; for the remaining 54 ft. the rail was some- 
what similar to the English bull-headed rail. 

Previous to the year 1842, when Congress passed the 
celebrated high tariff law, all imported iron rails were 


| admitted to the country almost free of duty. The tariff 


on manufactured iron, agreed upon by that Congress, in- 
creased the cost of English rails so much that the railways 
were forced to seriously advocate the erection of Ameri- 
can rolling mills for the special purpose of making rails. 

_ Rails first Rolled in America.—The first rail mill erected 
in this country was located at Mount Savage, Allegheny 
County, Maryland. The first rail was rolled in the 
summer of 1844. In honour of that event the Franklin 
Institute of Philadelphia awarded a medal to the pro- 


| prietors in October, 1844. The rail was of the f form, 


similar to the Evans (British) patent, and the first few 
hundred tons manufactured were laid on the Baltimore 
and Ohio Railroad, between Mount Savage and Cumber- 
land. A section of this rail, which weighs 42 lb. to 
the yard, was presented to the National Museum by the 
late Colonel James Randolph, for many years consulting 
engineer of the Baltimore and Ohio Railroad Company. 
Fig. 20 is drawn from the original. 

The Stevens Rail in America.—Fig. 21 shows the 
Stevens rail as used on the Philadelphia and Reading 
Railroad in 1837. 

The rail was supported by chairs. This method was 
believed at the time to be a considerable advance upon 
previous practice, but was soon abandoned on account of 
the increase in expense which it entailed. 

The Stevens rail was laid on the Vicksburg and Jackson 





Railroad in 1840 (see Fig. 22). In the Southern States 
the longitudinal planks, which were placed under the 
ends of the cross-ties on many of the railroads, were 
called ‘‘mud-sills,” and this name became historic during 
the civil war, 1861-65. The Stevens rail had come into 
general use in America before 1845, although several railway 
companies which hadimported T-rails from England con- 
tinued their use on their tracks until the rails were worn 
out. For this reason the T-rail without base was in use 
on the Boston and Worcester in 1850 (see Fig. 23), and 
on the Hempsted Branch of the Long Island Railroad as 
late as 1855 (see Fig. 24). 
(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

Tue Thunderer, battle-ship, which has had her leaky 
boiler tubes completely ferruled, concluded her steam 
trials at Portsmouth on Saturday June 25, by a four hours’ 
run under forced draught. The trial was in every respect 
satisfactory, the ferrules having answered their purpose 
thoroughly. The average pressure of steam in the boilers 
was 137 lb., the vacuum 28 in. and 27 in., and the mean 
revolutions 94 to 97. The starboard engine indicated 
3522 and the port engine 3544 horses, thereb giving a 
collective horse-power of 7066, ‘‘ or 66 beyond the specified 
contract, ’ with 1.96 in. of air pressure. 

The second of the first-class cruisers built by Karles 
Shipbuilding and Engineering Company, was launched at 
Hull on Thursday, June 23. TheSt. George is one of the 
Naval Defence Act fleet, and of her class nine have been 
built ; the prototype, the Edgar, has been illustrated and 
described in ENGINEERING, so that it is only necessary to 
mention the principal dimensions. The St. George is 
360 ft in length between perpendiculars, and 60 ft. § in. 
in extreme breadth, being 8 in. more than the Endymion, 
the St. George being a wood-sheathed and copper- 
bottomed craft. Her mean draught is 23 ft. 9in., and 
her displacement 7700 tons against the Endymion’s 7350 
tons. The indicated horse-power of the engines, also 
under construction by Earles’ Company, 12,000 with 
forced draught, and the vessel will be propelled by twin 
screws. She has been designed for 20 knots when run- 
ning at full speed. Her propelling machinery consists of 
two independent sets of Gidloasaiaden vertical engines. 
The dimensions of the cylinders are: High pressure, 
40 in. ; intermediate, 59 in. ; and low pressure, 88 in. ; 
all working with a stroke of 51 in. These cylinders are 
supported on solid cast-steel columns at the back of the 
engines, and on cast-steel columns of light structure at the 
front, the guides being carried on thebackcolumns. The 
main bearing frames are of cast steel, the various columns 
for supporting the cylinders being secured to them. The 
condensers are cylindrical, of cast brass placed abreast of 
the engines. Steam will be supplied from five steel boilers 
—four main and one auxiliary. The main boilers are 
each 16 ft. mean diameter, by 18 ft. in length, with eight 
furnaces. The auxiliary boiler is 12 ft. 6 in. in mean dia- 
meter, and 9 ft. 6in. long, with three furnaces. The 
boilers are each constructed for a working pressure of 
155 Ib. per square inch. In the machinery space the 
cylinders are wey by glacis armour 6 in. in thick- 
ness (compound), fitted between the protective and main 
decks over the extent of the engine-room. A protective 
deck 24 in. thick extends over the greater portion of the 
ship’s length, tapering to 2 in. at the ends of the vessel 
and on the slope of the deck. The maximum thickness is 
5in. The St. George will be armed with two 9.2 in. 
breechloading guns, ten 6-in. quick-firing guns, twelve 
6-pounder quick-firing guns. here will also be four 
— quick-firing guns, seven .45-in. barrel Norden- 
felts, two torpedoes above and two below water on the 
broadside, and eighteen 18-in. Whitehead torpedoes. 


On Thursday, June 23, the Sunderland Shipbuilding 
Company, Liniited, launched a steel screw steamer named 
Warrnambool, built to the order of Mr. William Lund, 
London. The dimensions of the steamer are as follows: 
Length between perpendiculars 360 ft. ; breadth of beam, 
43 ft. 6 in. ; depth moulted, 29 ft. The accommodation 
for first-class passengers is placed in the large full poop 
aft. Tri-compound engines will be supplied by Messrs. 
Wigham Richardson, and Co., of Newcastle-on-Tyne. 
The cylinders are 28 in., 45 in., and 73 in. in diameter, 
by 54 stroke. Steam is supplied by two large double- 
ended boilers working at a pressure of 1601lb. The ves- 
sel is to have an average speed of 12} knots laden. The 
steamer has been specially designed for the owner’s line 
running between London and Australia. Board of Trade 
passenger certificate is supplied. 








On Saturday afternoon, June 25, Messrs. Craig, Taylor, 
and Co., Stockton-on-Tees, launched a steel screw 
steamer named Ardrishaig, of the following dimen- 
sions: 312 ft. by 40 ft. by 22 ft. depth moulded. She is 
on the web frame principle, and has double bottom for 
water ballast all fore and aft, and in peaks for about 680 
tons. The engines, on the triple-expansion three-crank 
system, are being constructed by the North-Eastern 
Marine Engineering Company, Sunderland, and have 
cylinders 22 in., 35 in., 57 in. in diameter by 39 in. 
stroke. There are two steel boilers working to 160 lb. 
cata The vessel has been built to the order of 
— Neill, Topping, and Co., Great St. Helens, 

ndon. 





Horizontat ENGINE witH Positive Cor.iss VALVE 
Grar—ErratuM.—By a typographical error the dia- 
meter of the ore in connection with Messrs. Cole, 
Marchent, and Morley’s horizontal engine described in 
last week’s issue (page 761, vol. liii.) was given as 53 in., 
instead of 54 in, 
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“*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitzep sy W. LLOYD WISE. 
*SSLECTED ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
UNDER THE ACTS 1883—1888. 


“Lhe number of views given in the ification Drawings is stated 
in each case after the price; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 


&c., of the Communicators are given in italics 


Ci oS Serer ey 8s Shestase 22 2h Contenanen, 
Giana me, E.C., either personally, or by letter, enclosing 
amount of price and postage, addr to H. BR Lack, Esq. 

‘Mhe date of the advertisement of the p of @ complete 
ponents, ae ee a a , unless the 

‘atent been when of sealing is given. 


= any time within two months from the date of 
acon : r ah - . 


the a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


__ 12,229. R. Wallbank and J. Birchby, Bolton, 
‘Lancaster, Promoting the Combustion of Smoke 
in Steam Boiler and other Furnaces. (8d. 5 Figs.) 
July 18, 1891.—This invention has reference to means for effecting 
the combustion of smoke and gases in steam generator and other 
furnaces. Steam blown through pipese is discharged into hollow 
bridges 7 carrying with it the heated air which passes from the 
front of the boiler beneath furnace bars g and into the horizontal 
member of the bridge r through a door)b. The steam imparts 
a still higher temperature to the air and the mixture of steam 
and air is also further heated in the hollow bridge and discharged 
-at the back thereof through the opening in a capd. On issuing 
‘from the bridge the steam and air, meet the smoke and heated 





? 

















products of combustion as they pass over the bridge from the 
furnace and cause them to become ignited and to burst into flame: 
the smoke being thusentirely consumedanda iderable y 
in fuel effected. The discharge nozzles of the steam pipes are 
formed as a hollow cone, the internal diameter tapering gradually 
towards the efflux opening. The — at the foot of the bridge 
is provided with a door not only that the air supply may be ad- 
justed while working but also in order that the orifices can be 
closed when desired. This closing of the openings cuts off an: 
air draught that might otherwise pass through the bridge and 
cause undue consumption of the fuel. For the purpose of kee ing 
the furnace bars cool, steam pipes are provided terminating ahent 
half way along the furnace and having discharge nozzles similar 
to those applied to the other pipes. (Accepted May 25, 1892). 


12,318. T. Stark, London. Heating Feed Water 
for Steam Boilers, (8d. % Fij;s.) July od 1891.—This in- 
vention consists in forming a casing round the main feed ipes, 
either wholly or partially covering the same; the jacket being 
supplied with boiler steam by means of a pipe with a regu- 
lating valve, and the water condensed in the jacket being dis- 
-charged into the main feed pipe. A isthe main feed pipe from 
the feed pump discharge B to the boiler feed check valve C, and 











D the casing which surroundsit, one end being jointed to a flange 
E which is enlarged for the purpose, and the other end being kept 
tight by means of a gland and stuffing-box which allows freedom 
for expansion. The steam to heat the feed water enters at G and 
is regulated by a valve. The condensed steam is drained by means 
of a cock H tothe main feed pipe ; the outside of the casing D 
being covered with a non-conducting composition to prevent 
-radiation of heat into the atmosphere. (Accepted May 25, 1892). 


12,372. N. Whatley, J. Wastiew, and R. H. Smith, 
Pewsey, Wilts. Valve Gear for Engines. (8d. 2 Figs.) 
July 21, 1891.—This invention has for its object to drive the 
valve from a single eccentric in such a manner that the engine 
«can be reversed and the speed regulated as regularly as when two 








eccentrics and the link mstion are employed. A single eccentric 
fixed on the engine shaft has its rod pivoted to one end of a 
<urved slotted lever, itself pivoted at the centre of its length to an 
arm, — of being revolved round the axis of the engine shaft. 
‘The link and eccentric shaft can thus be revolved round the 
engine shaft to a limited extent by the handle; a block in which 
boy ben slides being connected to the valve-rod. (Accepted May 
1 
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W. H. Thompson, A. W. Ramsay, and R. 


Pressure Gauges. (8d. 2 Figs.] 
vention relates to an arrangement of steam gauges, whereby they 
are more readily or accurately read, the mov t dered 
more effective and easy of access. The steam pressure enterin 
the spring tube B at the cock A, operates the radial segment 
from the fixed point D, working the pinion E on the hollow 
spindle F, which carries the inner radial index hand G, traversin 
the inner index H on the. dial plate Z from zero to 200, an 
embraces ;°; of the circumference of the circle. On the hollow 


May 25, 1891.—This in- 

















spindle is a wheel I gearing into a pinion J, working on an inter- 
mediate spindle K, on the back end of which isa wheel gearing 
into a pinion fixed on a spindle, passing through the hollow 
spindle F, and thus working both hands from the common centre 
of the dial plate. On this spindle is fixed the revolving index 
hand O, which revolves around the outer index P, showing the 
units or fractional divisions between any two figures of the inner 
circle divisions, passing the index hand G as many times as there 
are divisions on the inner index H. (Accepted May 25, 1892). 


6828. M. J. Adams, York. Rotary es, Motors, 
and Pumps. (8d. 3 Figs.) ‘April 9, 1892.—In this invention 
the slide valve is dispensed with, and in place thereof two or more 
pistons, which travel round the cylinder, are provided. Two 
plates are used as connections between the pistons and the shaft, 
one acting upon the main, and the other on a hollow shaft 
X through which the main shaft passes. The main and hollow 
shafts are so connected and geared together that different rates 
of movement in the pistons are obtained, thus whilst one travels 
slowly acting as a back stop against the pressure of steam, held 
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in this position by a pawl, the other travels forward, and through 
the shaft imparts motion to the flywheel. The first piston 
having moved through the desired part of the circumference of 
the cylinder, the — which has been acting as back stop now 
quickens its speed, coming sufficiently close to the first to again 
form aback stop. As a gas engine, one piston draws a charge of 
explosive mixture, the next following at a quicker rate of travel 
compresses the charge which is then fired, the compressing piston 
acting as back stop and travelling slower than the first, which is 
propelled by the firing of the charge. (Accepted May 25, 1892). 


GUNS, &c. 


12,432. J, Chadwick, Portsmouth. Torpedo De- 
fence Net Spring Boom. 2 Figs.) July 22, 189).— 
This invention consists of a cylinder within the outer end of 
which is fitted a piston-rod, to work in a bush and within which 
is placed a spiral spring, set in such a position as to act against 
the inner end of the piston-rod, so that it will receive the shock 
of a hostile torpedo gently. The torpedo defence net spring 
boom consists of a cylinder A containing spiral ‘spring B, that 





receives any pressure brought against a net, shackled to the eye 
of the other end of piston-rod OC, which is acylinder reduced so as 
to work in a telescopic manner within cylinder A, against spiral 
spring B, and supported at the outer end of the cylinder bya 
gland D, bored through the centre, and screwed within the outer 
endof cylinder A. Thesize of bore through gland D being such 
that piston-rod may be freely acted upon by the spiral spring. 
(Accepted May 25, 1892). 


12,332 -W.T. Lord, London. Steam, &c , Engines 
for Torpedoes and other Rotary Purposes, [8/. 7 
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Figs.) July 2i, 1891.—This invention consists in the formation 
of single or multiple cylindered engines for use in torpedoes, &c., 





8859. 
‘Thompson, London. Construction of Steam and 





revolving shaft. The pressure fluid enters at M and through the 
valve and e belonging to its respective cylinder 4, 
and acting upon the piston with its connecting-rod, gives 
motion to a geared bevel wheel © having a crank-pin B upon its 
back. These wheels C rotate in a directions to the wheels 
D which are connected tothe shafts F G, and are arranged to 
contra drive two propellers fixed upon these shafts. The pres- 
sure of steam on top of the piston valve H keeps it in contact 
with the shaped ridge on top of D, the varying height of which 
moves the valve successively into positions for steam supply and 
exhaust, the latter taking place when the shoulder of H is 
raised above the passage. (Accepted Moy 25, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


11,947. W. King, Eccles, Lancaster. Wrench. (8d. 6 
Figs.) July 14, 1891.—The object of this invention is to provide 
a wrench or screw key with which nuts and the like can be 
screwed tight or loose without the removal of the same there- 
from, whether the nut be fast or slack upon the bolt, and it con- 
sists in constructing the wrench with a ratchet or toothed wheel, 
the centre of which is open to fit upon or embrace the nut carried 
at the end of a double lever, es two pawls, both of which 
engage therewith, by one of which the ratchet-wheel is moved 
forward, whilst the other remains stationary and prevents back- 
ward movement. In the forked end of the lever A the ratchet B 
is fitted free to rotate. The pawl C pivoted to the fork permite 
rotation in one direction only. A second lever D, with a simi- 
larly forked end, also fits over the end of the ratchet and moves 
about the same axis, also carrying a pawl E. When not being 
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used separately, the second lever lies against the first, so that 
when the nut is sufficiently tight on the bolt to overcome the 
friction of the ratchets, and not to slip back with the tool, the 
two leversform one handle which can be grasped with one hand 
and used as asingle lever. In Fig. 2 the handle A is forked at 
one end to carry the ratchet B and pawl C, and is hollow. The 
second lever D is in the form of a sliding bar, moving longitudi- 
nally of the handle A, the end d being formed like a pawl to 
engage with the teeth of the ratchet, so that at each movement 
to and fro longitudinally the ratchet is turned about its axis for 
the distance of one or more teeth. The lever D is placed inside 
the tubular handle, and moves along one side of it, and is fitted 
with a handle F, by which it is moved towards the ratchet ; a 
small spring G placed at the end of the handle drawing it back 
again after each forward movement. (Accepted May 25, 1892). 


11,888. J.J. Scholfield, Providence, Rhode Island, 
U.S.A. Split Pulleys. (8d. 8 Figs.) July 13, 1891.—This 
invention consists in the construction of a split pulley, whereby 
it is readily secured upon a continuously running shaft, thus 
obviating the necessity for stopping the factory. Whenever it is 
desired to attach the pulley to a running shaft, the parts g of 
the split screw-threaded bushing B are placed in position at 
opposite sides of the shaft, and the two segments A, A! of the 
ulley connected to each other over the shaft by properly inter- 
ockiog the tips 6, so that the studse of one side will enter the 
holes of the opposite side, the united segmente being then 








screwed into the split bushing B until the parts g of the same are 
made to bind upon the shaft, thus holding the pulley tightly in 
place, and when the belt is placed upon the — the greater 
the strain, the greater will be the pressure of the parts g against 
the sides of the shaft to prevent the pulley from slipping upon 
the same ; the pulley being so arranged that the strain upon its 
periphery serves to screw the segments A, A' the tighter upon 
the tapering split bushing B, the screw threads of which serve to 
prevent the lateral unlocking movement of the segments A, Al, 
thus rendering the employment of screw bolts for that purpose 
unnecessary. (Accepted May 25, 1892). 


RAILWAY APPLIANCES. 


4194. E. Grund, Nip Prussia. Conatings for 
Railway Rolling 8 (8d. 4 Figs.) March 3, 1892.— 
This invention relates to means for coupling together the rolling 
stock of railways, and has for its object to provide a coupling free 
from liability to fracture. Instead of the extremities of the 
shackle d being formed with circular apertures for the reception 
of the trunnions @ of the nut f, they are provided with elongated 
slots wherein bearing blocks ¢ arranged upon the trunnions are 





free to slide. The effect of this construction is that should pres- 
sure be brought to bear upon the coupling by the sudden approach 
towards one another of the carriages which it connects, the in- 
clined surface of the upper side of the slot c, acting upon the 
bearing block e, will thrust the block in adownward direction and 
throw a bar d out of the line of impact, thus preventing any 
possibility of damage occurring to the coupling by undue pres- 
sure being put upon it. (Accepted May 25, 1892). 


16,517. A. Hall, Lancaster. Railway Signallinr. 
[8d. 4 Figs.) September 29, 1891.—The object of this amor 
is to prevent accidents, and comprises means for use in conjum: - 
tion with the levers working the points and signals in use on 
railways. If lever 3 is pulled over it only liberates the board in 
front of the down line signal levers. If, however, the crossover 
line point’s handle 5 be moved the tappet C liberates the levers 





with the axes of the cylinder parallel to the line of centre of the 


fer both boards, so that the signals for both up ana down lines 

























































Seoyr 






ofseet » 














as SORE 












SARTO: 2 



















cae 
‘ 


34 


ENGINEERING. 





[Jury 1, 1892. 








are blocked. When the lever 7 is brought back to the tappets 
into its proper place the board marked “‘ obstruction ” still hangs, 
and welder of the levers of the obstructed line can be brought to 
** safety” until the little handle F, connected with the lever carry- 
ing the obstruction board, is pushed down asto push the obstruc- 
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se, 


tion board out of sight and out of the way of the signal levers, 
and again hook the light end of a lever under the nose of the 
tappet B. When this is done the signal levers 8 and 9 can be 
pulled into position. Each handle is marked with the number 
of point of its corresponding point lever. (Accepted May 25, 
1892). 


6111. M. 8. Kjellstrom, New York, U.S.A. Sweep- 
Machines tor Roads, Railways, &c. (8d. 4 Figs.) 
March 29, 1892.—This invention relates to road sweepers which 
will be adapted for speedy attachment to a railway carriage or 
removal therefrom, and that can be used on any road indepen- 
dently of the carriage. The main frame C is placed in position 
below the case platform, after which the compressing devices for 
the spiral springs / are adjusted to release the latter, which, by 
their force, will project the frame C upwardly against the lower 
side of the car platform; and to secure the frame and entire 
device in position, the keeper bars n are straightened so as to 
permit them to be attached securely to the sides of the car body. 
The front end of the frame C is controlled by a brace-rod, bent 
upwardly from the point of connection with a bolt p', and is 
























































rearwardly extended, its length being so proportioned that when 
the frame C is in secured adjustment below the car platform, 
the rear end of the brace-rod will be in contact with the wall of 
the platform. Theend of the brace is perforated at intervals to 
allow the front end of the brushes A to be elevated from the road 
bed if desired, and then be again lowered to cause them to have 
sweeping contact with the latter, the relative dimensions of the 
ground wheel E being such as will permit the peripheries of the 
brushes to have such a bearing on the surface to be cleaned. 
From the geared connection of the brushes with the wheels I, 
the former sweep the dish from the tracks cf a railroad or the 
surface of any other road, if used independently of a car, anp 
deposit the refuse in two rows at the sides of the machine. 
(Accepted May 25, 1892). 


11,854. W. Eastwood and H. Hyde, Ashton-under- 
Lyne, Lancaster. Steam Taps. (8d. 3 Figs.) July 13, 
1891.—This invention relates to the construction of ‘‘ through- 
way ” steam taps wherein the of the steam from the inlet 
to the outlet is in a straight line through the conical plug ; the 
object being to prevent the jamming which sometimes occurs owing 
to the plug through which the steam passes expanding more than 
the y of the tap which is exposed to the air. Instead of 
making the cylinder a, in which the plug 6 of the tap works, of 
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one solid piece with the body ¢, the body is cast inthe form of a 
shell, leaving a space between it and the inner cylinder @ in which 
the plug b turns, the space benny | connected with the inlet open- 
ing but having no way through it to the outlet Ls eee. As the 
steam has access to the space outside the cylinder and between 
it and the shell, as well as ng ry the plug, the latter 
and the cylinder in which it turns will both be exposed to the 
same degree of heat and will expand equally, and thus all danger 
of a ” of the tap will be avoided. (Accepted May 25, 
199; 


12,025. Y: 5 ee, London. (A. F. Black, Malden, 
Massachusetts, U.S.A.) a Sewage. [8d. 6 Figs.) 
July 15, 1891.—The object of this invention is to arrange and 


combine means that they may, in connection with currents of 
air and furnaces, to a very large extent cleanse and deodorise 
sewage water. The sewage is raised to the delivery pipe 
R, from which it falls upon a grill, and is distributed in a 
scattered condition upon the first (and coarsest) sieve-belt E. 
This sieve-belt conveys such of the solid matter of the sewage 
that cannot pass through it to the brush-wheel K, by 
which it is thrown into the chute L, and from thence that part is 
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deposited in the drying reservoir. The part of the sewage that is 
not detained by the first belt is taken by the second, and the 
coarser parts delivered to the chute L'. The parts of the sewage 
that pass the second belt are acted upon by a third; those 
that pass this being filtered by the gravel inthe cars P. During 
the time that the sewage is dripping in the form of spray from the 
top of the sieve chamber S to the bottom a current of air is ascend- 
ing through it and freeing it from its noxious gases and vapours. 
(Accepted May 25, 1892). 


12,154. J. Lewis, Cardiff, Glamorganshire. Hot 
Blast Valves. (8d. 6 Figs.) July 17, 1891.—This invention 
consists mainly in dispensing with the sliding pipes by which 
water is supplied for cooling the valve, and which at each move- 
ment of the valve were required to slide in or out of the casing ; 
and also with the flexible pipes hitherto used in connection with 
these sliding tubes. The lower part A of the casing receives the 
valve and is provided with flanges a for attachment to the pipes: 
forming the main, and is open along the edge, having a flange a! 
for attachment of the cover piece B, which has a similar flange 
to be fastened with screws to the flange a'. Within the casing A 
is an internal web extending inwards to a level with the inside 
face of the lining, with which the interior of the main and 
casing are provided. This web supports the seat of the valve 
which contains a pipe for the circulation of water, the ends of the 





pipe ing outward through holes for connection to the water 
supply pipes. The valve E # provided with trunnions e at its 
pivotal centre, and has along its periphery, concentric with the 
trunnions, teeth engaging with a pinion on the shaft ¢3. The 
meeting line of the parts A and B of the valve casing is so placed 
that the axes of the trunnions e and shaft e3 lie in the meeting 
plane of these purts and bearings, for the trunnions and shaft are 
made by semi-cylindrical recesses in the meeting faces, A 
wrought-iron pipe is inserted in the mould of the valve E, and 
the latter is made rigid therewith, so that the inlet of the pipe is 
in the one trunnion and the outlet in the other, and water is 
carried to it on one side and carried away on the other by tubes. 
The lever F, connected to the trunnion e outside the casing B, 
being intended to carry a counterweight or used for the opening 
and shutting of the valve in place of the rack and pinion. (Ac- 
cepted May 25, 1892). 

8825. G. C. Parini, Liverpool. Propellers for 
Vessels. (8d. 2 Figs.) May 25, 1891.—In this invention, when 
the propeller is in motion, there is no weight of water on the 
blades or boss on the rise and fall of the propeller due to the 
pitching of the vessel, as the water is allowed to pass freely away 








at the root of the blades instead of being taken round with it. 
A part of each blade is thrown back with a slope, the effect of 
which is, that it allows for the free passage of the water away 
from the blades at the root thereof. (Accepted May 2h, 1892). 


8487. A. Sheldon, Wells, Somerset. Manufacture 
of Paper Pulp. (8d. 4 Figs.) May 16, 1891.—This inven- 
tion consists of a vat near the top of which is fixed a horizontal 
ring armed on its be ag sides with blades or cutters ; a revolvin 
disc, whose underside is also armed with cutters, being pl: 
above the ring. The vat a is filled nearly to the top with water, 
and the fibrous material to be reduced to pulp floating therein. 
An upright trunk b in the centre of the vat has within it a 
hollow standard c. A disc e is fixed upon the axis d and hasa 





dovetail groove into which a teries of steel cutters are set, so that 








their cutting edges are radial; similar cutters being set in a 
stationary ring supported by the trunk b. At the lower part of 
the trunk is an inlet aperture by which the water and material 
from the vat enters. The floor of the trunk is inclined in order 
to prevent the eddying of the liquid. The rotation of the disc e 
causes the liquid and material to ascend the trunk and to pass 
outwards between the cutters all round, by whose action the fibre 
is pulped. On escaping outwards, it is received upon the deck 





























around which is a snail-like barrier plate. This plate leads the 
liquid and material to the periphery of the vat and to the tcp of 
a deck which inclines slightly upwards from the cutters. From 
here there is a second incline, down which the liquid returns to 
the outer part of the vat. The circulation of the liquid and 
material may thus be traced down this incline around the vat 
until it passes beneath the deck and the partition, then it en- 
counters the curved barrier plate which conducts the liquid and 
material to the inlet. (Accepted May 18, 1892). 


20,027. H. McIntyre, Glasgow. Application of 
Power to Paddle-Wheels and Screw Propellers. 
(8d. 4 Figs.) November 18, 1891.—This invention relates to.the 
application of power to paddle-wheels and screw propellers ; 
having for its object to save weight of machinery and boilers and 
economy of fuel, with accelerated speed, and it consists in the 











application of high-speed engines through gearing, the engine 
—— driven at a greater speed and the paddle or propeller shaft 
ataless. The driving shaft A imparts motion through the pinion 
wheel B, which gears into the large shrouded spurwheel C secured 
to the paddle-wheel shaft D, the spur yes being placed cen- 
trally on the shafts Aand D. (Accepted May 18, 1892). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
neg ery with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








AMERICAN CaNALS.—A Committee of the American 
House of Representatives on Railways and Canals have 
decided to make a favourable report on a Bill introduced 
by Mr. Dalzell, of Pennsylvania, appropriating &000/. for 
a survey of a route for a ship canal to connect the waters 
of Lake Erie and the Ohio. This Bill authorises and 
directs the Secretary of War to appoint a board of three 
officers of the Corps of Engineers of the United States 
Army, whose duty shall be to select, survey, and report 
on the most feasible route and estimate the cost of the 
construction of a ship canal to connect the waters of Lake 
Erie from a point at or near Erie with the Ohio at a point 
at or near Pittsburg. 





Sourn Arrican Ritways.—It is expected that a railway 
will shortly be built from Port Beira to a point in Manica- 
land, near Umtali, and that the Cape Railway system 
will be extended from the present terminus (Vryburg) to 
the Tati. So far as the Beira Railway is concerned it is 
stated that financial arrangements have been concluded 
in England, which will admit of the construction of the 
line being undertaken forthwith. With respect to the 
proposed extension to the Tati the building of the line 
em Vryburg to Mafeking will also be taken in hand 
immediately. The undertaking enjoys the full sympathy 
of the Imperial Government and the hearty co-operation 
of the High Commissioner, and the Chartered Company 
will lose no time in proceeding with the work. 


AMERICAN MECHANICAL InDUSTRY.—The Westinghouse 
Electric and Manufacturing Company, of Pittsburg, has 
secured a contract for furnishing the motors to be used 
upon a new electric line which is now being built by the 
Pittsburg and West End Railway Company, in that city. 
The Marinette Iron Works Company, of Duluth, have 
completed the first large triple-expansion marine ergine 
built north-west of Milwaukee. The engine is to be 

laced in the American Steel Barge Company’s Whale- 
feck, No. 121. The Trenton Iron Company, Trenton, 
New Jersey, has just erected wire rope tramways, on the 
Bleicherst system, for the Amethyst and Holy Moses 
Mining Companies at Creede, Colorado. The Egan Com- 
pany, of Cincinnati, has received some large orders for 
woodworking machinery frcm Lima. 
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MESSRS. SIEMENS BROTHERS’ ELEC. 
TRICAL APPARATUS. 


In the autumn of last year and the first months | 
of the present year we gave an account of a large | 


revolutions 

Sa 
m=number of mirrors. 

Then the time in seconds of one revolution of the 


Let vm = 


of mirrors. 


number of electrical apparatus manufactured by | mirrors = 2 , and the time which elapses between 


Messrs. Siemens Brothers and Co. (Limited), of | 
12, Queen Anne’s-gate, Westminster, and of| 
Woolwich, Kent. The apparatus referred to were | 
shown at the Royal Naval Exhibition ; they | 
did not, however, exhaust the interesting objects | 
turned out by this famous firm, and we now propose | 
to continue the subject, beginning with some of the | 
exhibits at the Crystal Palace, but not necessarily 
confining ourselves to these. 

Apparatus for Demonstrating Curves of Hlectric 


Current Flow in Conductors under different Condi- | 
tions.—This apparatus,* due to Dr. Frélich, of | 


Messrs. Siemens and Halske, of Berlin, was ex- 


hibited at the Frankfort Exhibition and excited to an alternate-current machine which is geared | 


| contiguous mirrors = 


the striking of the centre-line of the screen by two 





Vm M 
1 


Un mM 





This time ( must be some multiple (1) of 


the time of oscillation (r) of the vibrating body, 
which in the case before us is the membrane of a 
telephone. 


That is 
1s. nrorr=—! i 
Umm Ummn 


If the oscillations of the vibrating body are due 


so much interest at the time, that Messrs. Siemens with the mirrors, let 


Brothers obtained the loan of it for the late 


Crystal Palace Exhibition, where it was shown in| 


the Pompeian House. 
It is well known that the flow of an electric 


current along a circuit, or the value which the 


current has at any epoch, is varied according to 
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¢ =numberofcomplete periods per revolution 
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the nature of that circuit, and it is to demonstrate 
this curve of flow under different conditions that 
the apparatus to be described was constructed. 

To this end the light from an arc lamp a, Fig. 2, 
is passed through a lens and a small opening in 
the screen b and is concentrated by the lens c upon 
a small mirror d fixed between the centre and the 
periphery of a telephone membrane ¢. It is there- 
from reflected on to a series of revolving mirrors 
e, and is finally thrown upon a transparent screen 
f, where its vagaries can be carefully analysed and 
photographed if desired. i ; 

If one sends any periodic current of sufficient 
strength through the telephone and turns the 
mirrors e slowly, an illuminated curve is seen on 
the screen made up of the reflected images of the 
spot of light. By quicker rotation one sees the 
true nature of the curve, and with a still higher 
speed an unanalyzable network of curves is given. 

In order that the curves shall be distinct and 
not wander over the screen, each of the revolving 
mirrors must be very carefully adjusted. For this 
purpose an arrangement of set screws is provided 
in each case so that the mirror can be set to any 
degree of exactness. Further than this, and in 
order that each mirror shall cause the spot of light 
to traverse the same path on the screen f, thereby 
giving a well-defined curve, the speed of rotation 
of the mirrors must be in a fixed relation to the 
periodic time of the curve to be traced. 


* Elektrotechnische Zeitschrift, 1882. 





The required condition is therefore 
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where p is the ratio of gear between the mirrors 
and alternator. 

We see, therefore, that in order to obtain well- 
defined curves a certain constant relation must 
exist between the speed of rotation of the mirrors 
and the periodic variations of the current. This 
is best obtained by using a mechanical gear, such 
aS a worm and wormwheel, in the case in which 
the current is obtained by rotation from a dynamo- 
electric machine. In the case of intermittent 
currents the commutator can also be geared with 
the revolving mirrors. 

Fig. 1 is an elevation of the small Siemens alter- 
nator used in these experiments for producing 
alternate currents, and for giving intermittent 
currents. The mirrors e, of which there are twelve, 
are arranged on a vertical axis which carries above 
the mirrors a wormwheel gearing with the worm w 
on the alternator shaft. Each mirror is provided 


| nator has twelve poles, so that it gives six complete 
| periods per revolution, or 144 complete periods per 
revolution of mirrors. For alternate currents the 
usual collector rings are supplied, but for inter- 
mittent currents a small 12-part air commutator c 
is provided, and by means of a small switch s on the 
end of the spindle the alternator can be con- 
veniently made to give either intermittent or 
alternate currents. The combination is driven from 
|a Siemens K motor by means of a strap passing 
over the pulley p. 
| If the variations of current are obtained by 
| means other than rotation the conditions still 
|remain the same. Given the speed of rotation of 
|the mirrors one can determine the periodic time of 
the vibrating body ; or given the latter, the speed 
of rotation of the mirrors can be found. In prac- 
tice the best results are obtained by rotation as 
already described, in which case the ratio between 
the speeds is made certain by a mechanical gear. 
An advantage of this is that the wave-length is 
independent of variations in the speed of the com- 
bination. 

By proper proportions one can obtain any desired 
wave length. For each period of the curve the 


: 4r 
mirrors turn through an angle ——, and where R 
mn 


| 








,is the distance between the axle of the mirrots and 


the screen the wave length ig 4* BR In these ex: 
mn 


periments with R=1.7 metres the wave length 
| was about 15 cm. 

| The Membrane.—It is evident that every mem: 
|brane must have the effect of introducing an 
{impurity into the vibration given by it. For 
jinstance, if one pronounces a vowel before the 
| membrane and the curve therefrom is obtained, 
the latter does not precisely represent the vibration 
| given by the voice, and therefore a certain correc- 
|tion must be applied to the curve in order to get a 
true result. For the same reason the tones given 
out by the phonograph are not the same as those 
given to it; in the transmission certain impurities 
are imparted. 

We give the results of experiments upon dif- 
|ferent membranes which were undertaken for the 
purpose of seeing which particular membrane was 
best for the work in hand, and also to find out the 
}amount of correction necessary to apply to the 
curve given by the membrane in order to obtain 
the true result. 

A current whose curve was known beforehand 
was employed, and a small piece of sheet iron was 
fixed to the membrane before placing it in the 
telephone proper. In the one case the varying 
current was obtained by making and breaking a 
battery current through the telephone, one pole of 
|the battery being connected to earth, and the 
jtelephone circuit being each time short-circuited 
/on itself. In the other case the small alternator, 
ig. 1—so constructed that with no iron in its 
|armature, its current through a non-inductive 
| resistance was substantially a sine function of the 
| time—was employed. 





| Figs. 4 to 9 are the results of experiments made 
| upon three different kinds of membrane, namely, 
|the ordinary telephone membrane, a cardboard 
membrane .8 mm. thick, and a membrane of parch- 
ment. Later are given the results of experiments 
upon india-rubber membranes, Figs. 10, 11, and 
|12. Figs. 4, 5, and 6 were obtained from the three 
membranes first above mentioned, by turning the 
|mirrors slowly and making and breaking the 
battery circuit. Figs. 7, 8, and 9 were obtainad in 
the three cases from the alternator with quick speed 
| of rotation. 

These curves show that each membrane gives 
good results in the case of alternate currents 








with three screws, so that it can be adjusted with obtained by high speed of rotation, but with slow 
great exactness in order to bring it parallel with , speed the ordinary membrane gives the curve with 
the axis, and to insure that the mirrors make equal |small error, the cardboard is not good, whilst 
angles with one another. The ratio of gear be- parchment quite alters the curve and is wholly 
tween mirrors and alternator is 1:24. The alter-. unsuited. Even by quick alternations in the case 
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of parchment, Fig. 6, a wavy appearance is given 
to the curve. 

We glean, therefore, that membranes can be 
classified according to their power for damping out 
their own vibrations—the quicker a membrane can 
do this so much more truthfully will it give out the 
vibration transmitted to it. We see, therefore, 
that the ordinary membrane, in spite of its stiff- 
ness, is best suited to give out complicated vibra- 
tions, and this is borne out by its universal adop- 


| keyboard having eight keys, one for each armature, 
and on depressing any particular key the circuit of 
the armature is closed through a telephone, In 
this manner one can not only hear the tone given 
| out by the telephone, but at the same time observe 
the particular shape of the curve in question. This 
‘can be done in each case, and since the armatures 
are keyed to the same shaft a variation in speed 
does not in any way alter their relative frequencies. 
Further, by the depression of more than one key 





tion. In these experiments the ordinary telephone different curves can be superposed. Figs. 10, 11, 
membrane is used, and, as already shown, one can and 12 give an interesting case of superposition ; 
neglect the impurity introduced by it in the case Fig. 10 is the tone c, Fig. 11 the tone g, and Fig. 12 
of curves similar to those of Figs. 7, 8, and 9, whilst the superposition of tones ¢ and g, obtained by an 
with intermittent currents one rotates the mirrors india-rubber membrane, the air vibrations in this 
and commutator slowly, thus obtaining from the case being set up by organ pipes. Fig. 11 seems 


corners, thereby indicating the presence to a slight 
degree of self-induction. 

Fig. 13 shows the curve of current when a con- 
denser is placed in the external circuit, the charge 
and discharge being clearly shown. Fig. 14 is 
very interesting, representing as it does the flow of 
current when a resistance of 470 ohms was placed 
in series with the condenser. One sees how 
strongly the current curve is modified by the 
introduction of resistance. With an ordinary 
reflecting galvanometer this difference would be 
unnoticed. 

Experiments with an induction coil so arranged 
that the core, which consisted of a bundle of iron 
wires, could be removed at will, are full of interest. 





The two windings are precisely similar and con- 
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membrane a curve through which a mean can be| to deviate a good deal from the sine curve ; and 
drawn. Fig. 12 shows instead of two maxima and minima, 
In these experiments the current whose curve is| three maxima and three minima. 
required—whether it be that of an alternator, in- 
termittent, or produced by air-vibrations set up by! phone in another part of the room acting as a 
the voice, or by other means —is transmitted receiver was connected to the telephone t, Fig. 2. 


through the telephone f, Fig. 2. With such an|/On speaking a given word or letter against the | 


apparatus a large field for investigation is opened | receiver the corresponding curve was shown on 
up, and the points to be touched upon are mainly the screen, and on repeating the same it was dis- 
divided into two divisions—acoustical and elec- tinctly visible that the same curve was produced. 

trical. 2. Electrical Experiments.—These are divided 


1. Accustical Experiments.—Fig. 3 is an eleva- into two groups, namely, those obtained by the use | 


tion of eight Pacinotti ring armatures keyed on an of intermittent currents and alternate currents. 
axle which is driven at any desired speed by means (a) Intermittent Currents.-—-The following ex- 
of a small motor. The armatures counting from periments were so arranged that one end of the 
the left have respectively 8, 16, 24, 32, 40, 48, 56, telephone circuit was alternately connected to the 
and 64 poles, each one being encircled by a ring one pole of the battery and to the other pole, which 
having the same number of poles as its armature, was connected to earth. In this manner the tele- 
and fixed to the frame of the machine. The bobbins| phone circuit was alternately short-circuited on 
of each armature are connected in series termi-_ itself. 

nating in two collector rings, the current being con-| Experiments with ordinary resistance coils wound 


ducted away by small brushes b b bearing on the’ bifilarly, gave curves as shown in Fig. 4. This 
same. Under the hand of the operator is placed a! curve shows distinctly a slight rounding off at the 


A further experiment was of interest. A tele-_ 








| sisted of 4900 turns of wire, the resistance of each 
| being 200 ohms. 

| Fig. 15 shows the curve of current in the primary 
winding with core removed, whilst the secondary 
current is shown in Fig. 16. In this case the 
primary current attains its maximum quickly, 
whilst the induced secondary changes as quickly as 
| did the current in the case of the condenser with- 
| out resistance, Fig. 13. 

Figs. 17 and 18 represent the primary and 
secondary respectively, with iron core in position. 
The effect of the core is very marked. The primary 
current gradually attains its maximum on making 
|the battery current. By breaking the battery 
|current and short-circuiting the primary coil on 
litself the current gradually falls to zero. The 
| secondary current does not, as in the case without 
|core, suddenly fall away, but, as one would expect, 

it gradually falls to zero. In these experiments 
|the time of acomplete impulse was from ;; to Jy 
| second. 

(b) Alternate Currents.—If the external circuit 
‘is free from self-induction the resulting curve is 
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the true curve of the machine, and in this case is sub- 
stantially a sine curve. Fig. 19 isthe curve of the 
small alternator, Fig. 1, without iron in the arma- 
ture; Fig. 20 shows the effect of introducing iron into 
the armature, whilst Fig. 21 is acurve obtained from 
a small alternator built on the principle of Gramme. 
The presence of iron in the small Siemens armature 
is very marked, and the similarity between the 
curve of the first machine without iron, and the 
Gramme pattern with iron, is very striking. 

In the following experiments the small Siemens 
alternator was used without iron in the armature. 

Figs. 22 and 23 represent an alternate current 
before entering an artificial cable, and after leaving 
the same. The amplitude is decreased one-third, 
thereby partly showing how it is that one is limited 
to distance in the case of telephony. 

The effect of self-induction is very well shown in 
Figs. 24 and 25. Fig. 24 was taken with an ex- 
ternal circuit of 423 ohms, and without self-in- 
duction. Fig. 25 represents the same when three 
electro-magnets with vibrating armatures, and 
having the same ohmic resistance, 423 ohms, were 
placed in circuit. The diminution in amplitude is 
worthy of consideration, the same effect in the case 
of steady currents being only brought about by an 
increase in the ohmic resistance. The amplitude 
increases with the speed of the machine, and from 
this experiment the effect of electro-magnets in 
telephone lines is easily foreseen. 

We now come to perhaps the most interesting 
part of this article—ramely, phase difference, 
which plays such an important -part in alternate 
currents. In order that this effect can be clearly 
shown a vertical wire was stretched before the 
screen and was placed at the point where the maxi- 
mum ordinate occurred. Any phase difference was 
at once noticed on making the required change in 
the circuit. 

The first experiment consisted in connecting up 
the primary of the induction coil, already mentioned, 
to the alternator, and so arranging matters that the 
telephone could be quickly changed from the 
primary to the secondary circuit, taking care that 
the vertical wire was placed on the maximum 
ordinate of the primary curve. 

Fig. 26 shows the primary current with the 
vertical wire alluded to, when the core was re- 
moved. Fig. 27 is the resulting secondary current. 
The phase difference is very marked, and roughly 
amounts to 53 deg. 

Figs. 28 and 29 show the primary and secondary 
currents with iron core in position. Here the 
phase difference is very much reduced, and with 
these curves is scarcely measurable. 

Phase difference is shown very strongly in the 
case of alternate currents in two parallel circuits—- 
the one being free from self-induction and the 
other containing self-induction. In the first-men- 
tioned circuit ordinary inductionless resistances 
were employed, whilst parallel with it was placed 
the primary winding of the induction coil. 

Fig. 30 gives the current in the induction, less 
circuit. Fig. 31 the current in the primary of the 
induction coil without core, and with secondary 
open. 

Figs. 32 and 33 show the corresponding curves 
with iron core in position, the secondary being 
closed. In the first case the phase difference 
amounts to about 35 deg., whilst in the last it is 
very small indeed. 

In the same manner one can find the phase 
difference at different points inacable. Figs. 34 
and 35 show the current before entering and after 
leaving the artificial cable already alluded to. 
Here the phase difference is about 64 deg., and the 
amplitude of the second curve is about .68 that of 
the first. With curves which are taken from cir- 
cuits containing no capacity the self-induction can 
be calculated, and the effects of hysteresis studied. 

(To be continued.) 


LITERATURE, 


The Cleaning and Sewerageof Cities. By R. BAUMEISTER, 
Professor of the Technical Institute of Carlsruhe. 
Adapted from the German, with permission of the 
Author, by J. M. Goodell, Associate Editor Engineer- 
ing News. New York: Engineering News Publishing 
Company. 

Mr. GoopEtt has rendered a distinct service in 

translating and re-publishing this work. The sub- 

ject is of ever-growing importance, Germany has 
taken a leading position in this branch of engineer- 
ing, and Professor Baumeister’s book is one of the 














standard works on the subject, although the author 
is not a practising engineer. The treatment of the 
subject is practical, dealing with elementary prin- 
ciples, not theoretical ; and a freedom from bias 
certainly enhances its merit. The book deals with 
sewerage, sewage disposal, and street cleaning. 
After stating the general features of the various 
systems of sewerage, the author deals with the 
carrying of waste water, mentioning that in design- 
ing water works in Germany the practice is to 
allow 40 gallons per day per person, and in 
England 28 imperial gallons. Proceeding to 
deal with construction, special consideration is 
given to the shape and material of sewers, for- 
mule for determination of flow, &c., and to the 
details of construction, manholes, lampholes, junc- 
tions, overflows, syphons, and outlets, &c., and 
here it may be stated that the practice does not 
differ in general principle from that in use in 
Britain. In the chapter dealing with cost of works 
we note that the cost of construction of sewerage 
systems is in Berlin over 203. per foot, in other 
German towns it is as low as 15s. or 16s., in Stral- 
sund it is 8s. 9d. In London the cost is given as 
24s., in Liverpool 27s., and in Paris 41s. In the 
three last towns, however, the figures are for 1879. 
The results are now admittedly less. 

On the subject of the puritication of sewage, all 
the processes are described and their merits and 
demerits considered with impartiality, while the 
cost of carrying out the works and of mainte- 
nance is given. The annual cost cf chemical pre- 
cipitation in Germany ranges from 54d. to 1s. per 
capita. Aération, filtration, and irrigation are all 
similarly treated, with special reference to results 
and costs, rather than to methods and details. 
The data as to cost and maintenance has evi- 
dently been collected with great care. In com- 
paring the treatment by irrigation with the other 
methods the author deems it best to reduce the 
units of comparison to the cost per 100 cubic fest, 
and the annual expense for each inhabitant. In 
this case not only the proceeds of the process are 
considered but also the expense of preparing the 
fields and their original cost, the interest on the 
capital invested and possibly a sinking fund. There 
is generally a loss, as in Berlin. Special reports 
of nine English cities, he states, show that this 
ranges up to 24d. per 100 cubic feet, or to 2s. 1d. per 
resident annually. Those figures show a greater 
range than those for chemical precipitation, partly 
explained by the cost of land, and partly by the 
variable value of the crops. In the very satisfac- 
tory fields of Breslau, leased at from about 32s. to 
44s. an acre annually, and paying about 1} per 
cent. on their cost, the loss is only 3d. per resident 
annually. In Berlin the figures for 1885-86 are 
rather over $d. per 100 cubic feet and 8d. per resi- 
dent, and these rates are slowly decreasing. The 
opinion, indeed, prevails there that chemical pre- 
cipitation would be more expensive and give less 
satisfactory results. If no chemicals are employed 
and the mere mechanical precipitation will answer 
all requirements, the expense is much less than 
that of irrigation. In any case it is to be noticed 
that suitably designed and conducted irrigation 
fields come nearer to both sanitary and agricultural 
standards than any other method of sewage precipi- 
tation, and the method is capable of greater im- 
provement, while the future of precipitating plants 
is uncertain as regards the removal and value of 
the sludge. 

In the third part of the volume the problems of 
general municipal and domestic sanitation—street 
cleaning, garbage, and excrement removal and dis- 
infection—are discussed, and the practice in Ger- 
many is particularly interesting, as it differs largely 
from that obtaining in this country. There is also 
a chapter in the work dealing with American prac- 
tice in street cleaning and sewerage. 


Coal and What We Get from it. By RarHart MELpoLa, 
F.R.S. London: Society for Promoting Christian 
Knowledge, Northumberland-avenue, Charing Cross, 
W. (Price 2s. 6d. 

This work, forming part of the Society’s ‘‘Romance 

of Science” series, is characterised by the author 

himself as a romance of dirt, and yetit is fascinating 
alike for the popular manner in which it is narrated 
and for the splendid results attained by the suitable 
treatment of that dirt. Professor Meldola, in his 
first chapter, tells the story of the carboniferous age, 
and generally of the formation of coal seams, treats 
of the chemical composition of the best-known 
varieties of coal, and generally shows that the chief 


source of the energy contained in coal is carbon 

which formed part of the plants that grew during 

the carboniferous period, that the carbon thus 
accumulated was supplied to the plants by the 
carbon-dioxide existing in the atmosphere at that 
time; that the separation of the carbon from the 
oxygen was effected in the presence of chlorophyll 
by means of the solar energy ; and that thus the 
heat which we get from coal is sunlight in another 
form, or, as George Stephenson put it, ‘‘ bottled 
up sunshine.” Casually the author mentions how 
far short mechanical energy is of utilising the 
full extent of this bottled up sunshine, and this 
suggests the idea that perhaps better results would 
be got if all who use it were educated as to the 
chemical composition and possibilities of coal. The 
chemist has certainly made good use of the dirt re- 
sulting from the burning of coal, and foremost 
amongst the number is Perkins, to whom, as the 
founder of the coal-tar colour industry, the book is 
appropriately dedicated. The process of making 
gas and of recovering all by-products is graphically 
told ; but, as in the case of all ‘‘romances,” it 
would be unfair to the prospective reader to reveal 
too much of the dénouement. Speaking of gas and 
the possibility of it being superseded by electricity 
because it may be cheaper, Mr. Meldola points 
out that notwithstanding the increased application 
of electricity for lighting, more gas is used, partlyin 
consequence of the greater number of gas engines 
employed and partly owing to its use for heating 
and cooking. As to cost, too, it will ultimately 
be a question between electricity and gas plus tar, 
ammoniacal liquor, and other by-products. Indeed 
he says it may pay the mineowner to distil coal at 
the pit’s mouth for the sake of these by-products. 

BOOKS RECEIVED. 

Sgons’ Engincers and Contractors’ Illustrated Book of 
Prices of Machine Tools, Ironuovk, and Contractors’ 
Material. London and New York: E. and F. N. Spon. 

A Short Treatise on Labour, Strikes, Liberty, Relicions, 
Political and General Public Questions. By W. E. 
Kocus, C.E. Cardiff: W. Jones. [Price 2s ] 





MODERN UNITED STATES 
ARTILLERY.—No. XV. 
Pyeumatic DynamiTE Sea Coast Guns; 
Mopet or 1890. (Figs. 365 to 376.) 

Projectiles for Dynamite Gun.—The full calibre 
projectile has a charge chamber whose outside dia- 
meter nearly fillsthe bore of the gun. The head 
is of ogival form, the body is cylindrical and its 
bore is of a somewhat elongated figure prepared at 
its rear end to receive the tail tube. The tail con- 
sists of a long tube 4 in. in diameter, and at its 
extreine end is a bronze casting fitting outside the 
tube and having twelve spiral wings of 7 ft. pitch. 

The head and base are prepared to receive the 
same electrical fuzes will be descrited later, the only 
difference being in some lengths of the fuze in the 
head ; 7 is the contact cone (Fig. 371), and 8 is the 
diaphragm, 9 and 11 are the cases to form pockets 
for the primary charges, 10 is the conducting tube, 
12 are the vulcanised fibre runners for preventing 
metallic contact with the barrel, 13 is the gas check; 
it is a leather ring under which the pressure passes 
forcing it against the surface of the bore like the 
lip of the cup packing. 

In case of the projectile being charged with gela- 
tine, one diaphragm is used, but if the charge be 
gun-cotton, none is needed. 

Sometimes instead of a full calibre projectile, a 
projectile known as a sub-calibre projectile is used. 

This projectile, Figs. 375 and 376, consists of a 
cylindrical body considerably inferior in diameter 
to that of the gun from which it is fired. It has an 
ogival head, but generally a square base, though 
some of them have a base similar to the head and 
somewhat truncated togive stability to the gascheck. 
Since the gun is not rifled, it becomes necessary to 
give to the projectiles, which are oblong, some device 
such as a tail, or wings, to give a rotary motion, in 
order to insure stability in flight. The latter 
method is found preferable, and is accomplished in 
the following manner: A light cast ring with 
spiral blades is put on the base of the projectile 
outside of the tube, the blades being eight in 
number, 54 in. in length, 14g in. in diameter, and 
having a pitch of 15 ft. 

In order to fire this projectile several accessories 
are necessary. The projectile is inferior in dia- 
meter to the bore, pot consequently must be sup- 





rted, so that its axis will be in the axis of the 
ore. The wings are very light, and must not be 
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allowed to come in contact with the bore, since 
they would be deformed and the bore scored. 

On account of the difference in diameter of the 
projectile and the bore there must be attached to 
the projectile a gas check, to prevent the escape of 
air past the projectile, so that the full motive force 


space between the bearing surface of the pro- 
jectile and that of the gas check, equal to the 
diameter of the fastening screws, which screws 
are put in radially through the rear of the projec- 
tile and enter the flange. 

The flange is bolted to a disc (Fig. 366) made up 
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will be applied to it. Fig. 375 shows the projectile | 


with the runners on centring blocks, attached to 
the head, and the gas check to the rear. Fig. 376 
shows the projectile as it appears during flight, 
both runners and gas check having become detached 
at the muzzle when the projectile left. The gas 
check (Figs. 366 and 367) is attached to the 
projectile by means of a flange which enters the 








of several layers of -in. oak, glued and screwed 
together, and 14% in. in diameter. In a properly 
prepared groove near the rear of the disc is fastened 
an L-shaped piece of leather. When the pressure 
enters the gun the bolts, which hold the gas check 
to the projectile, are sheared off, and the flange of 
the gas check slides forward. The pressure forces 
the L-shaped piece of leather against the bore of the 


rear of the projectile about } in., but leaves a|gun, so that no air can escape past the projectile. | its flight, 


The full force of the pressure is thus exerted on the 
base of the projectile, and it is also centred at this 
point. 
After leaving the bore the front pressure of the 
‘air on that portion of the disc of the gas check 
‘which projects beyond the body of the projectile 


























ra 


| retards the gas check sufficiently to cause the check 
| to drop off. 

| The head of the projectile is centred by means of 
| carriers or runners. These runners, Fig. 368, are 
| blocks of wood properly conformed to the head of 
| the projectile ; they are four in number, and are 
' located by projecting pins, which enter corre- 
| sponding holes in the head. The pins are screwed 
\to the runners near their rear end. During 
|handling the runners are held on the projectile 
| by means of a wire wrapped around the groove on 
'their exterior when the projectile is ready for 
‘loading, and in the trolley the wire is removed. 
While in the bore of the gun the shape of the 
runners, with the bore asa guide, keeps the runners 
from coming off, and the pins keep them from 
dropping back on the projectile. On leaving the 
bore the air impinges against the inclined front 
faces of the blocks, causing them to fly off radially. 
The gas check having dropped off, the projectile is 





left, as shown in Fig. 372, so that the air offers as 
little resistance as possible to it during the rest of 
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A projectile when fired at a hostile vessel may 
either strike the vessel or the water. It is neces- 
sary, therefore, for it to act in either case. For 
certainty of action a third fuze is provided so that 
in case both of the first two fuzes fail the projectile 
will act as an ordinary torpedo, All the fuzes used 
in this projectile are electric. 

In detail the projectile consists of the head 5 
(Fig. 371), the body tube 4, the rear diaphragm 
3, the rear tube 2, and the wing casting. If 
the charge ‘is to be wet gun-cotton the charge 
chamber is left in one large compartment, but if 
gelatine or dynamite is to be used, one or more 
diaphragms are required in order to reduce the pres- 
sure per unit of area, which pressure is caused by 
the front part of the charge being thrown back on 
the rear part by the shock of discharge. 

Three separate fuzes are used ; one in the head 
acts on immersion ; one in the base (having four 
small batteries 32, 33, 34, and 35) acts only on 
impact with a solid target, and one (with two bat- 
teries 30 and 31) is for the purpose of exploding 
the charge after the projectile has sunk to the 
bottom in case the immersion and impact fuzes 
have failed. (Fig. 365.) 

The head of the projectile (Fig. 365) consists of 
four paits; the head proper 6, the nose 6, the dia- 
phragm 7, and the contact cone 8. The nose and the 
diaphragm are screwed into the head proper, the 
contact cone is fastened to the diaphragm by screws 
9, and the screws and cone are thoroughly insulated 
from the diaphragm. The reason of this arrange- 
ment is that the two sets of parts are connected 
to opposite poles of the electric batteries, and it is 
desired that there should be a passage of the cur- 
rent only when the projectile shall strike some solid 
object ; when this occurs the head proper is broken 
in, and some parts of it come in contact with the 
cone and complete the circuit, and cause the cur- 
rent to pass through the explosive primer. The 
batteries 32, 33, 34, and 35 are contained in case 
19 in the rear of the projectile, which case also 
carries the primer 48 and the primary charge 21 ; 
44 is the bridge of fine platinum wire soldered to 
the ends of two copper wires, and packed in the 
fulminate primer ; the wire is connected through 45 
and 36 to one pole of the batteries, and the other 
wire through 43, 37, 38, 39, 40, 41, 42, 16, 14, 16, 
49, and 9 to the contact cone 8, The casings and 
body of the projectile form the other pole connec- 
tions from the batteries to the head 5. Until the 
head of the projectile is destroyed by striking some 
resisting object, no current can pass unless a short 
circuit occurs from imperfect workmanship or care- 
lessness. 

In order to avoid any possibility of accident, a 
cireuit breaker is interposed between the batteries 
themselves and the body of the projectile. It is 
shown attached to the rear of the fuze cases 18 and 
19, and operates alike in each case. 23 is a 
cylindrical shell screwed into the fuze case and 
having at its rear a diaphragm with one central 
and several other holes through it. Inside the 
insulating lining is placed a spiral spring 28 resting 
on the ring 29 into which the fuzes are screwed ; 
the outer end bears against the piston 27, which 
has several holes through it, and a vulcanite stud 
26 extending outward, and resting against the cap 
24, which cap is caught to 23 by the spring 25. 
The action és as follows: When the pressure 
is admitted to the barrel of the gun, a hole in the 
gas check allows it to come into the interior of the 
rear tube of the projectile, where it surrounds the 
fuze cases ; the pressure on the cap 24 forces it 
down to the shoulder 23, and releases the springs 
25 which fly out, so they cannot again catch the 
under cutting of the shoulder. When the projec- 
tile has passed from the gun the pressure becomes 
relieved, and the compression just given to the 
spring 28, in connection with the initial compres- 
sion, forces the cap off. The piston 27 is forced to 
the rear, and coming in contact with 23 makes the 
contact before broken by the vultanite plug 26. 

It will be noticed that the Mall, ring 29 is 
screwed to the battery 32 and that all the batteries 
are screwed together, forming a unit; 29 is also 
screwed into the insulating lining of 23, thus 
attaching the batteries to the circuit breaker. The 
insulating piece between the battery 35 and the 
primer case 48 carries several contact springs on its 
exterior, which are twisted at their basis and spring 
slightly outward; this insulating piece is also 
attached to the battery 35 by a screw, and the con- 
nection is made through it. We have then, the 
circuit breaker, batteries, contact piece, and fyl- 





minate case carrying the bridges 44 all in a single 
unit that may be inserted just before firing, while 
the projectile is lying on the loading carriage. 

All the batteries in this case are active when 
placed in the projectile, but the circuit is completed 
only in case of a projectile striking a solid target. 

The batteries 30 and 31 in case 18 are arranged 
in alike manner to be handled as a unit, and are 
to be put in place at the same time as that just ex- 
plained. The circuit is made through the case 18 
without passing into the projectile itself, but in this 
instance the battery 30isdry and so inactive, until 
such time as it becomes immersed in salt water. 
The elements of the cells are silver and zinc, 
forming what is commonly known as the ‘‘ chloride 
of silver” battery. 

The fuze in the head is also complete in itself, 
and is intended toact only as an immersion fuze. 
The parts 57, 58, and 67 form the casing, the ful- 
minate chamber 48 and connections are similar to 
those of the rear fuzes but are not removable 
with the batteries; the batteries may, how- 
ever, be removed from the body of the 
fuze and be placed after the fuze body and 
fulminate are put into the head. In this fuze 
either one or both of the batteries may be dry, and 
consequently inactive ; a circuit breaker is, how- 
ever, considered desirable, and as the point of 
the projectile is inaccessible to air pressure, one 
operated by inertia is used. The _ insulated 
chamber, whose metallic parts are the tube 59 and 
ends 60 and 64, contain a ball pinned at some dis- 
tance from the end of the chamber ; in front of it 
a contact piece 62 is held in position by a spring 61; 
63 is a contact cup to which one pole of the bat- 
teries is connected, the outer and inner casings 
acting as conductors ; the cap-piece 51 is screwed 
to 57, and contains the piece 56, which carries the 
batteries, also the spring 54 and’ cover 52. These 
parts and the contact cup 63 may be removed from 
the fuze as a unit. 

The action of the fuze is as follows: The initial 
motion of the projectile shears off the pin holding 
the ball in its position, and the latter slides to the 
rear end of the chamber, where it remains until 
the motion of the projectile is checked by striking 
the water or some solid objecc. In case of striking 
the water the cover 52 is forced against the spring, 
the water rushes in past 62 and through the small 
holes in 56, wets the batteries and makes them 
active. The ball has been thrown forward and 
striking the contact piece 62 has forced its shoulder 
into the cup, where the shoulders on the cup and 
piece 62 prevent any possible rebound, the circuit 
is completed and the charge exploded. The cases 
21 attached to the rear fuzes, and 68 to the front 
fuze, carry the primary charges of explosive, and 
the outer shell 20 and 12 are to give complete 
metallic covering to the explosive charge and to 
facilitate loading the projectile. 

A mechanical non-electric fuze is also sometimes 
used with this projectile. 

The engraving we published in our last issue was 
taken from a photograph of a 15-in. pneumatic 
dynamite gun manufactured at the West Point 
Foundry, at Cold Spring-on-Hudson, and mounted 
on the wharf of the foundry. 





THE TRAINING OF ROYAL NAVAL 
ENGINEERS. 
No II.—GREENWICH. 

Bgs1pEs the engineer officers of ships, the engi- 
neering branch of the Navy contains the officers 
of the Admiralty and the dockyards, who form a 
sort of staff corps. Jt was early seen that these 
officers required a somewhat higher training than 
the general body, and thus originated the appoint- 
ment of selected students to study at the Royal 
School of Naval Architecture at South Kensington. 
This school, as is evident by its name, originated 
with the shipbuilding branch, which is of course of 
far greater antiquity than the engineers, and was 
in fact a sort of continuation of the college at 
Portsmouth, in which many able shipbuilders had 
been trained. The school contained two branches 
then, shipwrights and engineers, the former 
selected by open competition among the shipwright 
apprentices at the dockyards, and the latter from 
the engineer students. The successful candidates 
in the examination at the end of their third or 
fourth year in the dockyard entered the school 
for a course of four years, six months in each 
year being spent at South Kensington and 
the other six at the dockyards. The two classes 


studied mathematics, mechanics, &c., together, 
but separated for the professional subjects, ship 
design, engine design, &c. At the end of the 
course fellowships of the first, second, and third 
classes, and associateships to those not attaining 
the standard for a fellowship, were awarded. The 
fellowship of the first class involved the attain- 
ment of 75 per cent. the maximum marks, and 
was not a common distinction; among those 
students who obtained the first class may be men- 
tioned: Mr. W. H. White, Director of Naval 
Construction, Professor Elgar, Mr. R. Sennett, 
late Engineer-in-Chief of the Royal Navy, Professor 
Hearson, of Cooper’s Hill, and Mr. Milton, of 
Lloyd’s. The shipwright students returned to the 
dockyards as draughtsmen, competing in turn for 
positions as foremen, &c., up to master shipwright. 
They were liable to meet in these competitions 
their former competitors who had not been fortu- 
nate enough to go to South Kensington, but who, in 
some cases, by steady application, managed to hold 
their own with the more highly trained students. 

The engineer students on completing their course 
entered the Navy as second-class assistant engi- 
neers, exactly as the bulk of the students did on 
passing the examination at the end of their six 
years, but with this difference, that after twelve 
months’ service at sea they became, by the Queen’s 
regulations, eligible for positions at the dockyards 
and Admiralty (a person of common sense seeing 
this regulation would conclude that other engineer 
officers were not so eligible, but judging by receut 
events this is not the reading adopted by the 
Admiralty, officers specially trained and eligible 
having been passed over for these og 
by those whom they have in former days fairly 
beaten in the struggle ; this however is, perhaps, 
a matter out of place in the present article). _ 

With the spread of education in the Navy 
generally, it was considered best to have the 
educational establishments for all classes of officers 
centred in one, and hence the Royal Naval 
College, Greenwich. In this college all naval 
officers, except surgeons and paymasters, receive 
the finishing touches to their education (one excep- 
tion is to be noted hereafter). 

Before, however, describing the course at the 
Royal Naval College, some little space must be de- 
voted to the naval architects. Seeing the changes 
made in the status of the engineers, the naval 
architects, as they were then designated, for reasons 
probably satisfactory to themselves, decided that 
they, too, should appear in the Navy List as 
officers ; and hence the Royal Corps of Naval Con- 
structors, consisting of the whole of the higher 
officers in the shipbuilding departments of the dock- 
yards, now known as constructors and chief con- 
structors, and of those passed students of the Royal 
Naval College occupying the position of assistant 
constructors who will in turn fill these higher 
offices, the. ordinary shipwright having now no 
means of reaching the higher positions. Being a 
Royal corps it was evident that it could no longer 
be recruited from the simple shipwright apprentices, 
and hence the students of naval construction ; these 
positions being offered in turn, at first to those 
young gentlemen taking the highest places on entry 
as engineer students at Keyham, now to those who 
hold the first positions in the preliminary examina- 
tion at the end of the second year. Thestudent of 
naval construction goes through a somewhat similar 
course to the engineer student, and takes the same 
examination, with different professional papers ; at 
the end of his five years he proceeds to Greenwich 
on passing as the engineer does. 

The students at Greenwich comprise: Captains, 
commanders, lieutenants and _ sub-lieutenants, 
whose courses it is not necessary here to describe, 
except to state that they are all instructed in steam 
and marine engineering ; executive officers of 
foreign navies, chiefly Chinese and Japanese ; 
marine officers ; and assistant engineers, students of 
naval construction or probationary assistant con- 
structors, and private students of these two 
branches ; among the latter being included officers 
of foreign navies. 

The course of instruction for the assistant engi- 


neers lasts during one session, from October 1 to 
June 30, and through this course, until the last 
three years, the whole of the engineer officers passed 


directly after entering the service. At present, 
however, only those assistant engineers who have 
obtained 60 per cent. of the maximum marks at 
their final examination as engineer students in May 





of each year, proceed to Greenwich in October, the 
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remaining assistant engineers being appointed 
direct to ships. These latter officers constitute the 
exception before mentioned to the general rule that 
all executive and engineer officers pass through 
Greenwich, and there can be little doubt that it 
would be wise to return to the original system, for 
mny officers in former years, who have fallen con- 
siderably below the 60 per cent., have yet obtained 
quite as much, or even more, benetit from the 
Greenwich course than others who have obtained 
this percentage. It is not at all improbable that in 
a short time the original system will be reverted to. 

The full course continues for three sessions, and 
this is taken by the naval constructors and private 
students of engineering and naval architecture, but 
of the naval engineers only those two who occupy 
the first two places in the examination at the end 
of the first year proceed to the second and third 
years, and these two correspond to the students 
who formerly passed through South Kensington. 
In fact, the classes at Greenwich may be looked 
on as the School of Naval Architecture trans- 
planted, except that there are three sessions of nine 
months each instead of four of six or seven months 
each, and that the class is swollen during the first 
year by the assistant engineers who do not pro- 
ceed to the second and third years. The private 
students are required to pass an entrance examina- 
tion in mathematics and professional subjects sufli- 
ciently stiff to insure that they are competent to 
follow the college course and keep pace with the 
Government students. 

Private students are required to pay 301. per 
annum as fees, but the Admiralty offer in each 
year six free studentships to those showing a 
certain standard of ability in the entrance exami- 
nation, and also a scholarship of 501. per annum 
amony those obtaining free studentships ; in addi- 
tion to this Lloyd’s also offered a 501. scholarship, 
but this has now been discontinued. It would 
probably be thought that these prizes would be 
eagerly sought after, but unfortunately the exact 
opposite is the case. What reason can be given 
for this the writer does not know, but since the 
establishment of the college in 1873 the Admiralty 
scholarship has been awarded about three times 
only, and the Lloyd’s scholarship once, the latter 
being in 1887, when the Committee had almost for- 
gotten that they had offered a scholarship at all. 
For the free studentship there is absolutely no com- 
petition whatever, and yet the education offered is 
such as is not to be obtained at any other place on 
the face of the earth, and is sufficiently valuable for 
the American Government to send frequently a pair 
of officers, which is the maximum number allowed 
to any one government, to take the course. 

During the first year the students study mathe- 
matics, including the calculi and mathematical 
physics, from 9 to 11.40 on the second three morn- 
ings of the week ; and applied mechanics, including 
statics of structure, dynamics of machinery, strength 
of material and hydraulics, and theory of the steam 
engine, on the first three mornings. From 11.50 to 
12.50 on Monday, Tuesday, Thursday, and Friday 
are given the chemistry and physics lectures, two of 
each, while on Wednesdays the lecture is of some 
special character, ¢.g., electric lighting, &c. On 
Saturdays study ceases at 12. 

Wednesday and Saturday are half-holidays, the 
remaining four afternoons being given, three to 
instruction in engine or ship design for engineers 
and naval architects respectively, and the fourth 
to practical chemistry and practical physics. In 
ship design the students study the methods of 
making all the necessary calculations and make 
them for a certain specified type of ship ; they also 
construct curves of stability, metacentric curves, 
&c., and during the three years completely design 
a ship to fulfil certain conditions of armament, 
draught, displacement, speed, &c. Since all the 
students of naval architecture take the full course, 
their instruction is a continuous one during the 
whole three years. In engine design the instruction 
during the first year must be toa certain extent 
complete in itself, since the bulk of the students do 
not proceed tothe full course; thus only the design 
of separate details of an engine is dealt with, all 
the principal pieces being designed from given data, 
but the separate pieces, not necessarily—in fact 
for the sake of variety rarely—forming parts of any 
one particular engine; the students are, however, in 
the lectures shown the larger considerations which 
govern a complete design. 

Towards the end of the session a set of lectures 


classes of students, and in the examinations the 
engineers take certain questions in the naval archi- 
tecture paper, while the naval architects do like- 
wise in the paper on ‘“‘Steam and the Steam 
Engine;” thus each branch has that general know- 
ledge of the chief principles of the other, which is 
an absolute necessity for both. 

In practical chemistry the analysis of inorganic 
substances is dealt with, also of coal, and the 
chemistry course generally is of a very practical 
nature, dealing with combustion of fuel, boiler 
incrustation, manufacture of explosives, &c. In 
practical physics the methods of measuring cur- 
rents, electromotive force, &c., are gone into, and 
simple measurements in physics generally. 

Besides the treatment of the coal question in the 
chemistry course, six special lectures on the com- 
position and combustion of fuels are given by the 
engineer officer filling the post of Instructor in 
Applied Mechanics. 

During the second and third years the morning 
courses are reversed, mathematics cn the first 
three, including solid geometry, differential equa- 
tions, and the higher applications of the calculi in 
mathematical physics; this course is of a very 
advanced nature, and it is here that private 
students find their chief difficulty, because 
they have, as a rule, much less mathema- 
tical knowledge to start with than the Govern- 
ment students, and hence they find it almost 
impossible to go the pace ; this disadvantage is, 
however, more apparent than real, since, speaking 
generally, the most abstruse branches are those 
having least practical use. The applied mechanics 
course is completed in the second year, being an 
extension of the subjects considered in the first 
year with the addition of a special course in 
graphical statics, two mornings per week being de- 
voted to it; on the third morning, Friday, the 
engineers study theory of the steam engine, and 
the naval architects their professional subjects. In 
the third year engineers and naval architects both 
study the resistance and propulsion of ships, and 
wave motion on Thursdays and Saturdays, Friday 
being used as in the second year. 

In design the naval architects proceed as in the 
first year, but the engineers only commence their 
full design at the beginning of the second year. 
They are provided with data of horse-power and 
speed required, and given the dimensions of engine 
space allowed, and from these they completely de- 
sign engines, boilers, and propeller, making working 
drawings of all the parts, and also drawings of the 
general arrangements, pipe fittings, ventilation 
arrangements, &c. ; in this work it is necessary for 
two students to work together, and it occupies 
about two and a half afternoons per week during 
the two sessions. 

The lectures on physics and chemistry do not 
vary from those given in the first year, the course 
being complete in the one year, so the students 
have simply to keep abreast of any advance which 
may be made. In practical chemistry and physics, 
however, the course is continuous during the three 
years, and is a thoroughly complete course of 
analysis and of practical magnetic and electric 
measurement, construction of dynamos, electric 
lighting, &c., such as is ordinarily given in tech- 
nical colleges to engineers specially qualifying in 
electricity. 

During the summer vacation the Government 
students are attached to the dockyards, and private 
students are allowed, if they wish it, also to attend 
the dockyards and study the work in progress. 

At the end of the course an examination is held 
in the following subjects. 


Group A. 
Marks 

Physics—lectures 4 
ue practical . 175 
Chemistry—lectures... 450 
vi practical 175 
Strength of materials ee 500 
Heat, steam, and combustion 350 
Steam and the steam engine 500 
Practical pe | s 600 
*Ship design and calculation 500 


*Laying off... ies ea we ie 400 
*Design of a ship (drawings) =P es 


4600 

Group B. 
Mathematics, pure... : 1,500 
2 applied 1,500 
Applied mechanics 900 











* For engineers substitute practical engineering, 


on ‘‘ Naval Architecture” is given, attended by both engine design and calculation, and design of an engine. 





4I 
Theory of the steam engine or stability 
and oscillation a a ee 750 
Theory of waves and propulsion of 
ships ee = ‘ea aed Ae 750 
5,400 
Grand total 10,000 


Fellowships are no longer awarded, for which 
change it is difticult to give any good reason, 
since the letters F.R.S.N.A. had a very distinct 
meaning and value. Certificates of the first, 
second, and third classes, are, however, given, the 
qualification being 


First class—above 50 per cent. in each group and 


75 per cent. of the total. 
Second ,, above 50 per cent. in each group. 
Third ,, above 50 per cent. of the total. 

An engineer officer obtaining a first-class obtains 
his promotion to chief engineer after nine years’ 
service, and a second-class after twelve years, this 
representing for the latter a gain in time ranging 
from five years formerly to practically nil at 
present, but this will probably not be so in a little 
time, as the average age of promotion will increase. 

A naval architect obtaining a first-class becomes 
a second-class assistant constructor, and one ob- 
taining a second-class, a third-class assistant con- 
structor ; lower than a second-class the student at 
present becomes a shipwright, having originally 
been an apprentice, but this will not be the case for 
those young gentlemen who entered as students of 
naval construction ; none of these have, however, 
yet passed through the full time. On becoming an 
assistant constructor, the probationary constructor 
casts off his naval uniform which he has hitherto 
worn, being distinguished from the engineer by a 
grey instead of a purple stripe, and once more 
becomes a civilian and the wearer of plain clothes, 
a change for which, if he knows what is good for 
himself, he should be unfeignedly thankful. 

The description of the course of training which 
has been given will, it is hoped, be found to satisfy 
the conditions set out at the commencement of 
these articles; no doubt some parts of it are open to 
question, but into this it is not now proposed to 
enter. Such as it is, it is undoubtedly a complete 
course of training, and probably the only one 
which has in any way been tested as to its tower 
of producing a thoroughly trained body of engi- 
neers. Whether it hes been successful a glance at 
the names before mentioned may help to decide. 

In order to supph ment the officers trained in 
this way, a number of appointments are offered 
annually by the Admiralty for competition among 
gentlemen of from 20 to 23 years of age, who 
have passed through a regular course at a tech- 
nical college and three years in an approved 
engineering establishment. These gentlemen take 
the final examination of the engineer students, 
requiring the same percentage for qualifying, 
viz., 30 per cent. in the compulsory subjects, 
comprising statics, hydrostatics and hydraulics, 
pneumatics, dynamics, mechanism, physics, che- 
mistry, combustion, steam and the steam engine, . 
practical engineering, workshop practice, and draw- 
ing. So far this new departure has been hardly a 
success, five candidates only presenting themselves 
at the first examination, of whom two failed and one 
other was medically unfit. The experiment has 
not, of course, yet had a fair trial, and the fact that 
these positions are open seems not to be widely 
known; it may also be doubted whether the 
technical college requisite does not tend to restrict 
the number of candidates without any correspond- 
ing gain in efficiency. There are men with a good 
general, even college, education, who have the 
workshop qualification also, but who have not been 
through a technical college. On the other hand, 
the courses at some special colleges may be of little 
use toa marine engineer It might be worth while 
for the Admiralty to consider whether this restric- 
tion might not be with advantage removed or 
qualified. 








TRACTION ENGINE. 
Tue illustration page 39 represents a traction engine 
exhibited by Messrs, Ransomes, Sims, and Jefferies, 
Limited, of Ipswich, at the recent Royal Agricultural 
Show at Warwick. The engine has been constructed 
from an entirely new set of patterns, in which have been 
embodied many recent improvements. The shell of 
the boiler is made of steel and the firebox of Lowmoor 
iron, the boiler is strongly stayed for a workin g pres- 
sure of 1401b. per square inch. The top of the firebox 





is not strengthened by the ordinary girder stays, but 
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is stayed directly to the arch plate, enabling the fire- 
box top to be kept free from scale and sediment, The 
cylinder is 8 in. in diameter and 10 in. stroke. Two 
countershafts are introduced, so that the fast and 
slow-speed gearing is arranged between the bearings. 
All the gearing on the main axle is compactly arranged, 
rendering the engine particularly narrow over the 
road wheels, which is a point of importance in many 
districts. The extreme width of the engine is only 
6 ft. 6 in. The driving wheels are 5 ft. 9 in. in diameter 
and l6in. wide. The leading wheels are 3 ft. 9 in. in 
diameter and 9 in. wide, All the bearings for the crank- 
shaft, two countershafts, and main axle are inserted 
in machined holes in the side horn-plates of the firebox 
shell, which are carried upwards and backward for the 
purpose, and are stiffened by two cross-plates. Above 
the fast and slow-speed gearing a neat cast-iron tray 
is bolted between the side plates; this tray carries the 
clutch lever and fork, the stop valve, lever, and rod. 
The drawbar is flanged out of a thick steel plate, and 
extends across the back of the tender. On each side, it 
will be seen, are welded deep straps, which take the pull 
from the horn-plates, relieving the tender of all strain 
when the engine is hauling loadson theroad. A series of 
holes are provided in the channel drawbar, so that the 
draught pin may be moved out of the centre of the 
bar if required, when the engine is about to turn sharp 
corners with a long train behind. Some portion of the 
exhaust steam is conveyed to the return pipe from the 
pump for heating the feed water in the tank. Sliding 
firedoors are used as they take up no room in the 
tender. On the front axlea sheet iron box is provided 
for carrying the spuds and bolts. The steerage 
bracket carries a tool box, the lid of which forms a 
convenient foot-plate for gaining access to the engine 
for oiling, &c. When required, these engines are fitted 
with aloose winding drum, so that the steel wire rope 
may be paid out as the engine moves forward. Great 
attention has been paid to the proper lubricating 
arrangements for all the wearing parts. Wherever 
possible rivets have been used in preference to bolts 
and nuts for the gearing, &c. 





CONVERTIBLE GAUGE LOCOMOTIVES ; 
GREAT WESTERN RAILWAY. 

Amoncst the necessities which arose in connection 
with the recent change of gauge on the Great Western 
Railway was that of providing, during the past year or 
two, broad gauge rolling stuck which should not be 
wholly useless after the change of gauge had been car- 
ried out. Of course, so long as the broad gauge was 
in use for an important proportion of the traffic it was 
necessary to maintain an adequate supply of broad 
gauge rolling stock, and doing this involved the 
building of new stock for this gauge up to within quite 
a recent period. In the case of the passenger carriages, 
Mr. Dean, the locomotive superintendent of the Great 
Western line, got over the difficulty by building vehicles 
with the bodies of suitable width for narrow gauge 
stock and mounting these bodies on broad gauge 
frames. Thus, when the change came, these bodies 
could be transferred to narrow gauge frames and the 
broad gauge frames themselves altered for narrow 
gauge use. Many of our readers have no doubt 
travelled during the past year in these ‘‘ convertible” 
carriages, and most comfortable vehicles they were, 
and especially noticeable for their smooth running. 

But the adoption of the convertible system was not 
confined to carriage stock, Mr. Dean also designing 
engines on the same principle. Our two-page engrav- 
ing this week, and the further illustrations on pages 
42 and 43, show a convertible gauge passenger loco- 
motive of a type of which eight have been built at the 
company’s works at Swindon. The first of these 
engines was put to work on the broad gauge in June 
1891, and they are now either running on the nar- 
row gauge or under conversion. In our engravings, 
Figs. 1 to 12 show the construction of the frames 
of these engines as built for broad gauge working, 
while Fig. 13 on our two-page sheet and Fig. 14 
on page 42 show the modification of the frames 
adopted on conversion of the engines to narrow gauge. 
Figs. 15 to 18 on page 43 and Figs, 19 to 23 on page 42, 
show the details of the boiler, while on the last-named 
page is also a a view of one of these engines 
with tender as built for broad gauge working. 

From our illustrations it will be seen that the engines 
are of the inside cylinder type with a single pair of 
driving wheels, The cylinders are 20 in. in diameter 
with 24 iv. stroke and are placed at an inclination of 
lin 33. The driving wheels are 7 ft: 8hin. in dia- 
meter with new tyres, while the diameter of the lead- 
ing and trailing wheels is 4 ft. 7 in. The total wheel 
base of the engine is 18 ft. 6 in., namely, 9 ft. 6 in. 
between centres of leading and driving wheels, and 
9 ft. between centres of driving and trailing wheels, 
The leading axles are fitted with axle boxes having 
side play in their guides, 

Of course, the special interest in these locomotives 
consists in the construction of their frames and attach- 
ments so as to facilitate conversion. Referring to the 
views on our two-page engraving it will be seen that 


the engines have double frames, and that as arranged 
for broad gauge work the wheels are outside the outer 
frames. ‘Lhe arrangement is shown clearly by Fig. 3, 
from which it will be seen that the leading and trail- 
ing axles have inside bearings only (the axle box 

uides being mounted on the outer frames), while the 

riving axle has four bearings with axle box guides on 
both frames. 

A comparison between Figs. 3and 13 on our two-page 
engraving, and of Figs. 4 and 5 of our two-page illus- 
trations, with Fig. 14 on page 42, will show clearly 
the changes made when the engines are converted to 
narrow gauge. ‘Thus it will be seen that the outer 
and inner frames are put further apart (the distance 
between the inner sides of the outer frames being 
increased from 6 ft. 2 in. to 6 ft. 8 in.), the wheels 
being placed between them. As arranged for narrow 
gauge work all tne axles have both inside and out- 
side bearings, as shown in Fig. 13. The frames are 
of steel, the outside frames being in. and the inside 
frames } in. thick ; they are well connected by cross- 
stays, as shown by our engravings. 

For the boiler Mr. Dean retains, as will be seen 
from our illustrations, the type with raised firebox 
casing. The shell is of steel, the barrel plates being 
ys in., and the firebox shell plates 4 in. thick. The 
firebox is of copper and the tubes, which are 245 in 
number and ]#in. in diameter by 11 ft. 9} in. long 
between tuheplates, are of iron. The barrel carries a 
large dome, and there is also a manhole on the under 
side of the barrel just in front of the driving axle. The 
longitudinal seams are double-riveted butt joints with 
inside and outside covering strips, and the bottom ring 
of the firebox is also double-riveted. This bottom ring 
is deepened at the corners as shown by the detail views, 
Figs. 21, 22, and 23, on page 42, so as to get effective 
riveting to the outside shell, an arrangement which 
makes an excellent job. 

As will be seen on reference to Figs. 15, 16, and 19, 
the firebox is made with a transverse water pocket, 
and the mode of staying the crown is somewhat 
unusual. In place of using either longitudinal or 
transverse girder stays of the ordinary pattern, Mr. 
Dean employs two rows of short transverse girder stays, 
each stay having a length of about one-third the width 
of the firebox crown. Each of these short girder stays 
is connected by eight stays with the crown of the fire- 
we =~ by a sling stay with the crown of the firebox 
shell. 

The workivg pressure of the boiler is 160 1b. per 
square inch, and the total heating surface is 1445 square 
feet, made up of 124 square feet of firebox surface and 
1321 square feet of tube surface. The firegrate area 
is 20.8 square feet. The chief dimensions of the boiler 
are given in our engravings. 

The engine is provided with a six-wheeled tender 
carrying 3000 gallons of water, the general design being 
shown on page 42. The weight of these engines is 
very slightly modified by the conversion from broad to 
narrow gauge, as the following weights (of the engine 
in full working order) will show. ‘The narrow gauge 
arrangement is, as will be seen, slightly the heavier. 

Broad Narrow 

Gauge. Gauge. 

tons cwt, tons cwt. 
On leading wheels ... oh 13 13 4 
», driving ,, cor a 19 0 19 0 
” trailing ” ee see ll 4 12 0 


Total “hs a 43 8 44 4 


Altogether the engines we have been describing are 
of a very interesting type, well designed to meet cer- 
tain special requirements, and we are indebted to Mr. 
Dean for enabling us to place particulars of them 
before our readers. 





THE ‘* JEAN-BART.” 

Tue first-class cruiser Jean-Bart, which has lately 
been put into commission, now forms part of the 
French Mediterranean Squadron, whose home port is 
Toulon. The Jean-Bart, one of the finest-looking of 
the modern ships of the French Navy, was commenced 
in the Government Arsenal at Rochefort on June 6, 
1888, the design having been prepared by M. Thibau- 
dier, of the French Corps of Naval Constructors. The 
launching was performed on October 24, 1889, and the 
trials having been commenced in September last, she 
was wy ae! over three years in construction. 

The hull is constructed entirely of mild steel as well 
as the two military masts, the diameters of which are 
large enough to admit of interior passages for men and 
ammunition to the two military tops and to a conning 
tower, 7 armoured, mounted on each mast. 
There is also a smaller and more thickly plated conning 
tower situated forward on the forecastle at the foot of 
the foremast. 


Below are the principal dimensions of the hull ; 





Length (at water line) ... sais ee 345.8 ft. 
Beam Bi eA a see ae ie 43.57 ,, 
Depth of hold (amidships)... = 18.4 ,, 
Draught { Mean ... eee eve es 18.7 ” 
Displacement... ee me .. 4100 tons 





The machinery of the Jcan-Bart was supplied by 
the Government engine works of Indret. 1t consists 
of two horizontal triple-expansion engines of 8000 
indicated horse-power driving two manganese-bronze 
propellers. The final high-speed trials have not yet 
been made, but from the results of trials already car- 
ried out it is estimated and hoped that a maximum 
speed of 194 knots per hour will be attained. A speed 
of 17 knots was obtained on the natural draught trial, 
and this was considered satisfactory by the commis- 
sion conducting the trial. 

The ship is protected by means of a light protective 
steel deck extending the entire length, and is sub- 
divided into a large number of water-tight compart- 
ments, whilst for a considerable length amidships 
cofferdams filled with cellulose are fitted above the 
water line. Considerable ingenuity has been dis- 
played in the disposition of the coal on board to give 
the utmost protection possible by this means to engines, 
boilers, and magazines situated below the protective 
deck. 

Electric light is the illuminant throughcut the ship, 
and for protection against surprise by a torpedo 
boat attack at night, six powerful electric light pro- 
jectors are fitted in various positions on board, one 
being in each of the upper military tops, the foretop 
mast being rigged on the after side of the lower mast 
in order to give a clear range to the projector in the 
foretop. 

The armament carried is considerable, and consists : 
(1) Of four 16-centimetre (6.3-in.) 5-ton breechloading 
guns, situated on sponsons, two on each broadside ; 
(2) of six breechloading guns of 14 centimetres (5.51 in.), 
two mounted singly on sponsons, two on each broad- 
side, the remaining two being situated, one for- 
ward on the forecastle, and one aft on the poop deck ; 
(3) of eight quick-firing guns of 47 millimetres (1.85 in.) 
Sead in the tops or on deck ; (4) of six Hotchkiss 
revolvers of 37 millimetres (1.45 in.) ; and (5) of four 
torpedo tubes firing Whitehead torpedoes, and situated 
one at the bow, one at the stern, and one on each 
broadside. Two small field pieces for land service are 
also carried. 

Accommodation is provided on board for the comple- 
ment of officers and seamen, amounting to 350 persons. 
The cost of construction and fitting out was upwards 
of 300,000. 

Three sister ships have been constructed of the 
same design as the Jean-Bart, the other two being the 
Alger, in a forward state of completion at Cherbourg 
Arsenal, and which will be put into commission some 
time in the early part of the year 1892; and the Islay, 
launched from the naval arsenal at Brest on the 22nd 
of June, 1891. The construction of the latter ship has 
been somewhat delayed in order to remedy any 
defects or to carry out any modifications or improve- 
ments which might be suggested by the trials of the 
first of the three sister vessels, the Jean-Bart. 





MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual general meeting of the subscribers to this 
Association was held on Tuesday, June 28, Mr. Henry 
Lee, President, in the chair. The report stated that the 
past year had been one of continued and steady progress, 
and that there had been an increase in the constituency 
of the Association as compared with the previous year of 
46 tirms, 65 works, and 81 boilers. The revenue was the 
highest hitherto realised, and exceeded that of 1890 by 
2291. The high number of “entire” examinations had 
been maintained, and the members had enjoyed the usual 
immunity from explosions. In the list of explosions 
tabulated by the Association as having occurred through- 
out the kingdom, one was that of a boiler belonging to a 
member of the Association, and which had been gua- 
ranteed by it. The boiler, which was of the small 
vertical type, was connected to a winch, and was 
certificated to work on the dock quays at Liver- 
pool. It had, however, been let out on hire by the 
owner, and at the time of explosion was at Falmouth, 
where it had been sent without the knowledge or consent 
of the Association, and when there one of the safety 
valves, which was of the lock-up type, had been deli- 
berately taken off, and the opening blanked up, while the 
other safety valve had been tampered with. The Com- 
missioners, in their report of the formal investigation 
under the Boiler Explosions Act, say: ‘‘ We are of 
opinion that at the time of the explosion the boiler was 
subjected to a pressure greatly exceeding that of 70 lb., 
guaranteed by the Manchester Steam Users’ Associa- 
tion.” The Court therefore found the user to blame for 
the exp'osion, and ordered him to pay 70/. towards the 
cost of the investigation. Thus the boiler had been 
treated in a most reckless manner, and the guarantee 
vitiated. 

Since the institution by the Association of the 
guarantee system at the beginning of 1865—twenty- 
seven years ago—the total number of boilers guaranteed by 
the Association from which explosions had arisen was 
eight only, and in no single case had the shell of a boiler 
burst. Six of the explosions were due to the collapse of 
furnace tubes, five of those collapses arising from short- 
ness of water and one from the injudicious use of an 
anti-incrustation composition, whilst the remaining two 
explosions were due to the collapse of fireboxes of small 
vertical boilers through being worked at a pressure ex- 
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ceeding that at which the boilers were guaranteed. Thus 
every one of the explosions was due to maltreatment of 
the boiler and not to any defect in the inspections of the 
Association. 

The total number of boiler explosions in the kingdom 
during 1891, which had come to the knowledge of the 
Committee, was 35, by which 16 persons were killed and 
43 others injured ; whilst in addition 19 miscellaneous 
———- occurred, killing 7 persons and injuring 24 
others. 

The Boiler Explosions Acts, 1882 and 1890, the enact- 
ment of which was due to the efforts of this Association, 
had been vigorously and usefully worked during the past 
year. Under the Acts 54 preliminary inquiries and 
26 formal investigations were held, and costs amount- 
ing ia the total to 768/. 18s. were ordered to be paid; 
in 19 cases, by the owners of the boilers, in one case 
by the hirer of the boiler, and in another both by owner 
and seller. 

The President, in addressing the meeting, congratulated 
the subscribers on the satisfactory results of the year’s 
working, which had been attained notwithstanding 
active —— from Joint Stock Boiler Insurance Com- 
panies who offered steam users inducements which the 
Association did not feel justified in doing. Too many 
boiler-owners were desirous of having their boilers 
**covered” by an insurance policy without examination, 
in which case the boilers could only be taken at a risk, 
and several explosions of a fatal character had arisen 
under this system. The Association was founded for 
the saving of human life and not for dividend. It ob- 
jected to working boilers at a risk, its sheet anchor was 
competent inspection; its principle, no inspection no 
guarantee. 

Referring to economiser or feed-water heater explosions, 
it was stated that several economisers had exploded with 
great violence, in some cases occasioning loss of life as 
well as considerable destruct’on of property. Econo- 
miser pipes were made of cast iron, which, as was well 
known, was a treacherous metal. They were worked at 
as high a pressure, and even higher, than the boilers to 
which they were connected, while they were frequently 
set so that it was impossible to examine the pipes on the 
outside, in consequence of which corrosion was frequently 
going on stealthily, eating away the metal unawares. 
Economiser pipes were liable to be wasted internally by 
the corrosive avtion of the water with which they were 
fed, and externally from damp in the seatings, leakage of 
the parts, or condensation of the gases passing off from 
the fires. The wasting from condensation of the gases 
was felt more severely at the bottom of the pipes on 
account of the feed being introduced at that part, which 
rendered the bottom colder than the top. The colder the 
water the more rapid the condensation, so that those 
economisers lasted longer which were fed with water 
drawn from the hot well or slightly heated in some other 


way. 

The Manchester Steam Users’ Association had recorded 
as many as 19 economiser explosions, by which 5 persons 
have been killed and 21 injured. 

To prevent a recurrence of these disasters the Associa- 
tion recommended that economisers, instead of being set 
in one continuous block, should be divided into sections 
with access passages between the sections to admit of 
inspection, while a list of fittings was given. Also it 
was pointed out that when steam users were laying down 
new economisers they should have a careful plan pre- 
pared, showing the course of the flues, the access passages, 
the position of the dampers, fittings, &c., while informa- 
tion was given as to the method of inspection adopted in 
the case of economisers already in work. 

Referring to an explosion of a Lancashire boiler which 
occurred at Bolton on April 4 last, doing considerable 
damage to property, attention was called to the import- 
ance, in new boilers, of placing the Jongitudinal seams in 
the shell so as to be accessible to examination, and, in 
those in work, of having the incrustation removed so that 
the condition of the plates might be seen and wasting 
detected in time. In the exploded boiler each belt of 
plating was in four lengths circumferentially, with 
four lecitedinel seams which were double - riveted 
and lap-jointed. One of these seams fell in the 
narrow water space between the furnace tube and 
the side of the shell, while on one side of the 
boiler the edge of the inner overlap looked upwards 
and formed a “‘shelf.” Immediately above the edge of 
one of these shelves a deep longitudinal furrow occurred, 
and so ate away the ental than only 4in. remained. At 
this groove the plate gave way, the rent running right 
across it. The insurance company by whom the boiler 
was insured saij that the wasting of the plate could not 
be detected, as the seam of rivets at which it occurred 
was coated with incrustation of a very tenacious character, 
and as the seam was in the narrow water space, this in- 
crustation could not be removed. The Association there- 
fore urged that every belt of plating in the shell of a boiler 
should be in one length only, with the longitudinal seams 
made with double cover straps, one inside and the other 
out, and placed, not in the narrow water space, or any- 
where below water line, but near to the top of the boiler 
s> as to be accessible to examination. With regard 
to the coating of the seam with incrustation, it was 
pointed out that too frequently boiler cleaners were not 
supplied with suitable tools, while for removing the scale 
from longitudinal seams in the narrow water space a 
description of crowbar would be required, curved so as to 
suit the position in which it had to be used, and finished 
off at the bottom with a chisel edge. Such a tool would 
be hammer and chisel in one, and might be used as a 
“jumper.” It was added that this explosion was not 
singular. On March 14, 1885, a similar boiler gave way 
in a similar manner, and on examination it was found 
that all the belts of plating in this boiler, as well as those 





in a sister one alongside, were grooved at all the seams in 
the narrow water space in which the edge of the plate 
looked upward and thus formed a ‘‘shelf.” Where there 
was no ‘‘shelf” there was no groove. It was trusted 
that these explosions would lead boiler owners to pay 
greater attention to scaling their boilers in preparation 
for examination. 

{t was further stated that steam pipe explosions de- 
served more attention than they had hitherto received, 
and that when water was once allowed to accumulate in 
steam pipes it was very difficult to draw it off without 
danger as long as any steam: pressure remained. Draw- 
ing off the water under pressure would very often increase 
the danger it was sought to remove, and opening a drain 
tap had been known to cause an explosion and kill the 
attendant. Records of steam pipe explosions would be 
found in the Board of Trade reports under the Boiler 
Explosions Act. 

Referring to the special service rendered to steam users 
when laying down new boilers, it was stated that this 
service had now grown to large dimensions, and that the 
boilers for which the Manchester Steam Users’ Associa- 
tion had prepared specifications, and superintended 
during construction at the makers’, were at work not only 
in various parts of England, Ireland, and Wales, but 
also in France, Portugal, Italy, Russian Poland, Aus- 
tralia, New Zealand, India, Ceylon, and West Africa. 

Touching the question of the failure of boilers in the 
British Navy, which it was understood had arisen from 
leakage at the ends of the tube in the combustion chambers 
of boilers of the double-ended back-to-back type, with one 
combustion chamber common to all, it was stated that the 
experience the Association had had with the working of 
boilers of various types pointed to the conclusion that the 
marine boilers to which the forced draught was applied 
should be designed so as to give more flame room, and 
thus less direct impingement, more elasticity, and thus 
less straining, and more circulation of the water, and thus 
less entanglement of the steam and over-heating, while 
the introduction of grease should be kept down as low as 
possible. 

In conclusion, the President trusted that the subscribers 
would appreciate the efforts being made on their behalf in 
order to _ their boilers in the best possible condition, 
and free from explosion. 





MISCELLANEA. 

THE gross receipts of the 23 principal railways of the 
United Kingdom, for the week ended June 26, amounted, 
on 16,3494 miles, to 1,480,744/., and for the correspond- 
ing period of 1891, on 16,265} miles, to 1,462,419/., an in- 
crease of 84} miles, or 0.5 per cent., and an increase of 
18,325/., or 1.2 per cent. 


As the ferruled boiler tubes of the Thunderer have 
ar successfully through the customary trials at 

ortsmouth with a maximum air pressure of 2 in., it has 
been decided to despatch her upon an experimental cruise 
to the Mediterranean, with the object of determining 
whether the ferrules are capable of withstanding the 
effect of the passage of cold air into the furnaces during 
the process of cleaning after twenty-hours of continuous 
steaming. 


It is believed at Devonport that the Admiralty haves 
decided to extend warrant rank to the engine-room 
artificers, and that thirty-five have been selected for such 
promotion. This concession has more than once been 
urged in the House of Commons, but there are great 
difficulties in the way of granting it, owing to the fact 
that the chief engine-room artificers are already paid at 
the same rate as assistant engineers and receive higher 
pay than the executive warrant officers. An order in 
council would be necessary to the establishment of the 
new rank. 


A new strategical railway from Carlsruhe to Lorraine 
will probably soon be begun in Germany. The German 
Empire and the Grand Duchy of Baden will share the 
expenditure, and the necessary money has already been 
voted by both. Baden contributes 500,000/., but in addi- 
tion to this the new railway will necessitate alterations in 
existing railways in Baden entailing a further expendi- 
ture of 450,000/, The new railway will require the bridg- 
ing of the Rhine, which is calculated to cost about 
200,0007. It will be double tracked, and is expected to 
be ready in the year 1895. In times of peace it will be 
used for ordinary traffic. 


_.The projected large new harbour at Kiel is not very 
likely to be taken in hand for the present. Its proposed 
location is at a distance of about two miles from the old 
harbour, close to the entrance into the Kiel Firth, at 
Holtenau, of the North Sea Baltic Canal, and the plan is 
ona large scale, necessitating a very heavy outlay, which 
the town of Kiel does not see its way to raise unassisted. 
It has eae | been proposed that the German Em- 
pire, Prussia, and the Corporation of Kiel should find the 
money between them. For fear the new harbour should 
pe too great a competitor to the old Kiel Harbour, it 

as been urged that it should be made a free harbour. 
There does not, however, seem much prospect at present 
of the German Empire falling in with the views of the 
promoters, so the plan will probably be allowed to stand 
over till the North Sea Baltic Canal is completed. 


The Bill for the acquisition by the Cornwall Minerals 
Railway Company of the Lostwithiel and Fowey Railway 
received the Royal assent on the 28th inst. By the pur- 
chase of this line of railway, of about five miles in length, 
the Cornwall Minerals Railway Company obtains the 
command of all the available deep-water frontage at the 
port of Fowey, one of the best natural harbours on 
the South Coast, and this will add largely to the facilities 





for dealing with the ever-increasing trade of that port, 
whence enormorus quantities of china-clay are shipped 
to America and elsewhere. We understand that the pur- 
chase of the Lostwithiel and Fowey Railway has been 
made upon terms very advantageous to the Cornwall 
Minerals Railway Company, the whole of the purchase 
money, with the exception of a trifling sum payable in 
cash, being satisfied by the issue of stock carrying no 
present dividend. 


The United States Patent Office will exhibit at the 
World’s Fair as complete a collection as possible of the 
models of all the important American patented inven- 
tions, with a view of showing the great advance in the 
several arts, which is due in no small degree to the en- 
couragement and protection afforded by the patent 
system. Many of the desired models are not now in the 
possession of the Patent Office, owing to loss by fire and 
the fact that in recent years models have not generally 
been required. The available appropriation is not suf- 
ficient to enable the office to make the missing models, 
and therefore the Commissioner of Patents has issued an 
invitation to inventors and manufacturers to loan such 
models to the office, with the understanding that they 
will be returned and that due credit will be given in 
labels and catalogues. This invitation is being met with 
hearty response. 


The British consul at Jerusalem, in his last report, 
refers to the progress of the Palestine Railway, which has 
now been in course of construction for the last two years. 
The concession was granted by the Porte in 1888 toa 
company styled ‘*Société Anonyme Ottomane,” having 
its head-quarters at Paris, and the works, which were cal- 
culated to cost about 240,000/., but which will probably 
exceed that sum, are being carried out by a firm of 
French engineers. A little over one-half of the line has 
now been constructed, and there is a prospect that the 
remainder will be completed in September or October 
next. The line from Jaffa to the foot of the mountains 
is in a fairly good condition, but it has not yet been 
opened to traffic. The part to be finished is that which 
lies between the Jaffa plain and Jerusalem, and which 
will follow one of the valleys leading up towards Jeru- 
salem from the south-west. The work will be difficult, 
but it offers-no insurmountable obstacles. The length of 
the whole line will be 54 miles, or 17 miles longer than 
the present carriage road. When theline is completed a 
branch will be made from Ramleh to Gaza, possibly with 
the object of forming a junction with a line from 
Egypt. 


At the recent meeting of the Master Car Builders of 
America, the following results of experiments on the 
strength of malleable cast iron by the National Malleable 
Castings Company were published. The noteworthy 
point in the figures is the decrease in the strength per 
oe, inch of the specimens as the thickness is in- 
creased. 


Dimensions of Test Pieces. 

















Elastic | Ultimate —- 
| Limit. | Strength. gyn. 
Thickness. | Width. Area. 
: : : lb. per Jb. per 
in. in. sq. in. 8q. in. sq. in. | per cent. 
271 2.81 -7615 25,520 32,620 1.5 
-293 | 2.78 -8145 22,650 28,160 -6 
-287 2.78 -7987 21,820 28 390 1.0 
.39 2.82 1.1.98 20,595 32,060 1.5 
41 2.79 1.144 20,230 28,850 1.0 
-392 2.76 1.082 22,190 29,630 1.0 
-529 276 1.46 19,520 27,875 1.1 
.528 2.78 1.468 18,430 27,150 1.0 
-512 | 3.78 1.423 22,150 23.100 1.2 
-661 2.81 1.857 18,840 25,700 of 
-675 2.73 1.843 18,005 25.130 of 
-647 2.82 1.825 18,010 27,700 8 
775 2.77 2.147 15,950 26,480 11 
8 2.76 2.208 18,390 25,120 11 
17 2.82 2.185 18,780 25,030 1.0 
1,025 ; 2.82 2.890 18,220 28,720 1.5 
1,117 2.81 3.138 17,050 25,510 1.3 
1,021 2.82 2 879 18,410 26,950 1.3 


Mr. Cumberbatch, the British Consul at Adrianople, 
in his last report states that in addition to the through 
rates established between the Oriental Railway and the 
State railwaysof Austria-Hungary, Prussia, Saxony, and 
Bavaria in May, 1891, direct mixed tariffs were agreed 
upon in January last by which goods from any station on 
the Austro-Hungarian railways can now be conveyed 
partly by sea on board subsidised Austrian-Lloyd’s 
steainers, vi@ Trieste or Fiume, and Salonica, Dédéag- 
hatch, or Constantinople, instead of overland the whole 
way. The tariffs include the transport on the Austro- 
Hungarian and Oriental railways, the maritime freight 
from Trieste or Fiume to Salonica, Dédéaghatch, or 
Constantinople, and also-the transhipment charges at 


these ports. Similar direct mixed tariffs also exist for 
Pua despatched from the stations of the Prussian, 
axon, and Bavarian State railways, which go by sea vid 


Hamburg and Salonica, Dédéaghatch, or Constantinople, 
by the steamers of the Deutsche-Levante Linie. e 
benefits that will be derived from the facilities by Aus- 
trian, German, and Belgian goods may be easily under- 
stood, and it is to be feared that they may prove disad- 
vantageous to certain classes of British goods which have 
hitherto held their own in Turkish markets, notwith- 
standing through rates, differential railway tariffs, and 
subventioned maritime service, which all facilitate the 
importation of cheap foreign goods, principally imitations 
of — ware, and often bearing counterfeit trade 
markr, 








46 


ENGINEERING. 


[Jury 8, 1892. 








THE WORLD’S COLUMBIAN EXPOSITION OF 1893: THE GOVERNMENT BUILDING. 





Fig. 67. 
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THE WORLD'S COLUMBIAN EXPOSITION. 
THE GOVERNMENT BvILpINa. 
(Continued from page 12.) 

Fius. 67 to 89 are further details of the construction 
of the United States Government Building, at Jackson 
Park ; Figs. 67 to 72 show the arrangement of columns 
and struts supporting the roof of the main galleries of 
the building; the trusses of these roofs have already 
been illustrated (see pages 11 and 12 ante). The 
columns are of the Pheenix type, rolled in segments 
and riveted ; the bases are made as in Fig. 72, with 
four wings bolted to the column and to a bedplate 
21 in. square. The construction of the girders and 
struts is very clearly shown in the different figures. 

‘igs. 75 to 81 are details of the roofs over the side 
alleries running parallel with the main galleries. 
‘hey are somewhat less than 24 ft. span and are 
built up with very light angle irons; there are no 
skylights on these roofs, which are covered with 
timber sheathing, as shown ; at one end these trusses 
are connected to the Phvenix columns, and on the other 
to the braced stanchions that support loftier portions 
of the building; Figs. 76, 79, 80, and 81, show 
these connections to an enlarged scale; Fig. 78 is a 
detail of the ridge, and Fig. 79 is a typical detail of 
the truss connections. Fig. 73 shows the method of 
carrying the upper gallery floors, and Figs. 83 to 89 
are details of the hip rafters that form the ends of 
the main roofs at the principal entrance ; the details 
of this rafter are clearly shown in the figures. 


(To be continued.) 








Noumra.—The Pont-h-Mousson Foundries Company 
(France) has just received an order for 4300 tons of water 
pipes for Noumea. 





Lockep Coit Construction or Ropes —Messrs. George 
Elliot and Co., Cardiff, have just despatched from their 
works by rail, two consignments of wire ropes made upon 
the patent locked coil principle. One consignment alone 
occupied ten trucks, and one of the ropes was 25,000 ft. 
long. The ropes are not made of strands laid together, 
but of layers of wire placed one over the other and so 
locked into p»sition that although the outer surface of the 
rope is smooth and round, the rope is extremely flexible 
and the wires are locked together in such a manner that 
in the event of one of them breaking, it is held in its 
position, and does not come out of place. This smooth 
surface is not only advantageous by reason of the ro 
not twisting as a stranded rope does, but also by greatly 
saving the wear of the pulleys. 
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NAVAL ENGINE-ROOM COMPLEMENTS. 
To THE Epitor oF ENGINEERING. 

Sir,—Whilst thanking you most heartily for your 
valuable article published in ENGINEERING of June 17, 
on ‘* Naval Engine-Room Complements,” I beg you will 
give me space to state my views on the subject, and to 
say a few words in = of, or rather in explanation of, 
the recent changes which have been made in engine-room 
complements by order of the Admiralty. 
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| The Navy has been recenuy increased by a very large 
jnumber of vessels of enormous power, which, when 
| placed in commission, will uire a very much larger 
| number of engineer officers, artificers, and men than are 
|now available. To increase the matériel of the Navy, 
|so far as it has been done, the Government of the da 

received the mandate of the country; for no Englis 

| Government could have ventured on the nec ex- 
penditure except with the aid of that popular opinion 
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meetings, the press, and by statesmen of both political 

rties. But the Government received no mandate to 
increasee the personnel of the Navy, and such increase 
would have been expensive and difficult in many ways to 
effect before the ships were completed. The task of the 
Government has been sufficiently difficult ; it would have 
been rendered still more difficult if an attempt had been 
made in a time of profound peace to largely increase the 
personnel, until public attention had been called to the 
necessity, and public authority obtained for the increase 
to be effected and the necessary expenditure incurred, 
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which was so strongly expressed by means of public |For in this country party necessities have to be con- 


sidered as well as the efficiency of the services, and until 
public opinion can be aroused on any question affecting 
the naval or military forces, the Admiralty and War 
Office are the slaves of the Laheonc 

Now if the naval manceuvres of the last few years have 
proved anything they have certainly proved that our 
naval engine-room forces have been both inefficient and 
insufficient for the purposes of war. The inefficiency has 
been proved in the case of the undrilled, untaught, 
weakly young stokers, and the insufficiency has been 
shown in the number of skilled mechanics on board 


the ships being too small to repair the ordinary defects 
of the machinery in a short space of time. 

The correspondence which has appeared in the Times 
and several other papers has shown most clearly that the 
former engine-room complements were, in the opinion of 
the engineer officers, barely sufficient to keep the ships 
and machinery in fair working order during these pre- 
sent peaceful times; and with that opinion I entirely 
concur. But in the face of all this the complements of 
the engine-rooms have been reduced. Now I cannot but 
believe that this reduction of the complements of engineer 
officers and artificers is only a temporary measure adopted 
by the Admiralty to meet the present pressing necessities 
of the case, and that the ultimate object of the Admiralty 
is to largely strengthen the engine-room forces of our 
Navy. And I think if this intention had been made 
known generally the recent changes would have been 
freely accepted and would have received the most 
energetic and loyal support of the majority of engineer 
officers and artiticers. 

For many years I have advocated strengthening the 
mechanical staff on board our warships so that it may not 
only be able to perform its duties thoroughly well durin 
peace, but also during the tremendous stress which wil 
be put on it during our future wars. In short I have 
asserted frequently that the engine-room force should be 
organised for the hour of battle and for the week after- 
wards. 

The matériel of the Navy has undergone a tremendous 
revolution during the last thirty years, and the change 
in the personnel must be equally great. This question 
must be faced boldly now. How many mechanics will 
be required on board each class of vessel after an engage- 
ment to effect the most temporary repairs? This is the 
question which the naval engineer officers should answer, 
and they should place their views plainly before the 
Admiralty, and before the statesmen who govern this 
country. 

I am not on the active list of the 7 and I have no 
authority to speak on behalf of the naval engineer officers 
on the active list. Butas I have expressed my own views 
on this subject for several years past, I venture to state 
them again. These views must stand or fall, be accepted 
or rejected, on their own merits. 

1. I am in favour of the unification of the whole of the 
mechanics on board our warships, by constituting a corps 
of Royal Naval Engineers, under the principal engineer 
officer of the ship. This corps will include the whole of the 
engine-room staff, the shipwrights, blacksmiths, torpedo 
artificers, armourers, plumbers, &c. is unification of 
the mechanical staff would enable the engineer officer to 
concentrate all his forces on the repair of the most im- 
portant defects of the ship, the propelling machinery, 
the gun mountings, torpedo machinery, or electrical plant. 





2. I am in favour of developing all the latent mechani- 
cal talent that there is amongst the present stokers by 
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giving them opportunities to qualify for the rating of 
stoker-mechanic and chief stoker. 

8. I am in favour of making service in our warships 
attractive to the numerous high-spirited young mechanics 
of this country, who between the ages of 18 and 22 years 
would like a little adventure, and to go abroad to see the 
world and life on board a man-of-war. Mechanics have 
a sentimental objection to enter the Navy as “ stokers, 
second-class,” especially as now there is no prospect 
for them to rise to the rating of engine-room arti- 
ficer; but if the whole of the engine-room force were 
called the ‘‘Corps of Royal Naval Engineers,” I have 
strong reasons for believing that many smart young 
mechanics would enter to do duty first as stokers, if there 
was a prospect for them to rise in the service according to 
their merit as mechanics. 

4. Iam of opinion that it is absolutely necessary to 
provide for the health and strength of the engine-room 
mechanics and stokers by giving them drill and deck 
duty in the fresh air and sunlight on deck, in turn with 
duty below. But they cannot have spells of drill and 
deck duty unless their numbers are largely increased. 
Their numbers cannot be increased unless they are 
drilled thoroughly well for figkting purposes, otherwise 
the fighting power of the ship would be reduced. Now 
skilled mechanics are of all men the most easily drilled to 
become good riflemen and gunners. It takes some years 
for a boy to become a mechanic, but the American Civil 
War in 1861-5, and the recent large reduction of the time 
for training of the German soldiers, proves how much can 
be done in these days in making good soldiers out of 
fairly intelligent men. And I hold that the naval engi- 
neer force could be drilled to efficiently discharge all those 
duties which are now performed by the Royal Marines on 
board ship. We cannot make the marines into mechanics 
and firemen, but the engineer force may be made into 
most efficient combatants. 

In the ships of the present day there is no room for the 
man who is only a ‘‘stoker,” or only a “‘ marine,” or only 
a “mechanic,” and nothing more. But what is wanted 
is the man who can be fireman, mechanic, and marine all 
in one, and I maintain that such men can be produced if 
the Admiralty and the engineer officers of the Navy co- 
operate to attain that object. I have always had the 
highest respect and admiration for the Royal Marines 
but I am decidedly of opinion that their days on board 
sea-going ships are numbered, and that in the course of a 
few years they will be employed entirely on shore, in 
charge of our ports, coaling stations, and of our harbour 
defence ships, so that the ‘‘ pure blue jackets ” may be 
free for service in our sea-going vessels, 

By substituting men of the Royal Naval Engineers for 
those of the Royal Marines the number of men available 
for engine-room or other mechanical work could be largely 
increased, so that there would be a reserve of skilled fire- 
men and mechanics to fall back on in case of any great 
calamity in the engine-room during action, disabling a 
large portion of the men employed therein. Again, it is 
reasonable to suppose, if we acvept ‘‘the teachings of 
history ” that in future wars some of the enemies’ ships 
may be captured. Such ships would have to be destroyed 
or prize crews placed on board to take them to a British 
port, which prize crews must contain a certain proportion 
of officers and men of the steam department, and unless 
our engineer staff be largely increased this cannot be done 
without seriously crippling the steaming and fighting 
power of our own vessels. 

I haveentered pretty fully into this matter in a paper, 
‘Remarks on the Organisation of Naval Engineer 
Forces,” which was published in the Proceedings of the 
United States Naval Institute, No. 61, of 1892, a copy of 
which I beg leave to send you, as it is laments to 
treat this matter in the space of a single letter. 

As the Royal Sovereign has been frequently referred to 
in connection with the question of engine-room comple- 
ments, I would venture to ask the advocates of the old 
system how many skilled mechanics they would wish to 
have on board ships of her class? By the former regula- 
tions there were but eighteen engine-room artificers all 
told; and I say that this number of skilled mechanics 
would be altogether inadequate to cope with the work 
required to be done after one hour’s engagement. Even 
if the number of engine-room artificers were doubled 
they would still be far too few to execute the necessary 
repairs temporarily with the necessary rapidity. I say 
that there should be at least one hundred mechanics on 
board each ship of the Royal Sovereign class in time of 
war to effect temporary repairs after an action. 

In your admirable article published in ENGINEERING of 
June 17, you have hit the blot most perfectly. For you 
say, ‘“‘If a stoker were a mechanic when he joined well 
and good.” That is exactly what we must get ; we must 
get the mechanic who will do fireman duty, and without 
that arrangement we can never carry enough skilled 
mechanics on board ship to do the necessary repairs. 
Hence the necessity for rendering the Royal Naval engi- 
neer service attractive to the young mechanics between 
eighteen and twenty-two years of sge, and to render it 
attractive, let the engineer branch of the Navy be called 
the Corps of Royal Naval Engineers, and let every 
member of it down to the latest entered coal trimmer be 
called a Royal Naval engineer—thus learning a good 
lesson from the Army. It is all very well to talk of 
getting first-class mechanics to join the Navy, men of 
experience, &c., but when mechanics get over twenty-two 
or twenty-three years of age they marry, settle down, 
and, getting good wages, will not go to sea. 

I believe that the recent increasein the number of chief 


trade, or at all events the majority of them should. The 
better the stoker is the better is the position that the 
engine-room artificer will hold ; and the better the whole 
engine-room staff is, the better will our ships be orga- 
nised ‘‘ for the hour of battle and for the week after- 
wards.” 

Itis upwards of sixteen years ago since the Admiralty 
committee, presided over that most capable officer, 
Admiral Sir Cooper Key, recommended that executive 
rank should be conferred on naval engineer officers, but 
it has not yet been granted, although it becomes more 
necessary every day. For in time of war the most difficult 
part of the engineer officer’s duty will be, if things remain 
as they are, to maintain discipline during action, for he 
has now no positive rank or command over his men in the 
engine-room and stokeholds. What will the engine-rooms 
and stokeholds be like in action with undrilled and un- 
disciplined stokers and artificers, and with engineer 
officers who have no legal command over them? Let us 
read the account of the recent accident on board the 
French ship Dupuy de Léme as published in the Evening 
Standard of June 21, and then let us remember the 
— of the soldiers at the sinking of the Birken- 

ead. 
I want the drill and the discipline of the soldier grafted 
on the skill of the mechanic, and both these combined 
with the sea and stokehold experience of our fine old 
stokers. 

It is for the naval engineer officers now on the active 
list to make known to the Admiralty‘and the statesmen of 
this country whether they are anxious to take upon them- 
selves the responsibility for the whole of the matériel of 
our warships, to take charge of all the skilled mechanics 
on board, and to become bond fide combatant officers with 
executive rank and command, capable and willing to 
drill their men with small arms and heavy guns. 

The development of the combatant corps of Royal 
Naval Engineers, and the removal of the Royal Marines 
from our ships, cannot be effected suddenly, but it is 
high time the matter should be thoroughly well con- 
sidered and fully discussed, so that the best organisation 
as | be speedily evolved. 

efore concluding this letter, I beg leave to record my 
disagreement with Mr. Williams’ statement in his letter 
in the Times, that ‘‘ there is nothing very difficult in the 
management of boilers, or, indeed, in engine-driving 
generally.” That might have been true (although I do 
not admit it) in the days before the introduction of high- 
— steam, forced draught, and ——— engines, 
ut it certainly is not true now. I fear that most unfor- 
tunate idea of Mr. Williams’ has been the cause of most 
of the disasters and of many of the engineering defects 
in our Navy, and of the large amount of repairs which 
have been required after very short periods of steaming. 
Skilful and intelligent watch-keeping in the stokehold 
and engine-room when steaming, is the first and most 
important of the engineers’ duties, during a time of 
peace, to preserve the engines and boilers and to prevent 
defects arising. In war time, and during action, watch- 
keeping—boiler management and engine driving—will 
demand the very highest moral qualifications—and I use 
the word moral in its widest sense—as well as first-class 
scientific and practical knowledge on the part of the 
engineer officers in charge. Then drill and discipline 
will tell quite as mueh as, or more than, the manual skill 
of the mere mechanic. 
I am, Sir, your obedient servant, 
July 4, 1892. GEORGE QUICK. 





NAVY BOILERS. 
To THE EpiToR OF ENGINEERING. 

Srr,—Of all the dismal boiler failures which have 
occurred within the past twenty years, perhaps the most 
dismal was the failure of the locomotive boilers on board 
H.M.S. Polyphemus. 

Will your correspondent ‘‘Ziese,” who writes with so 
much confidence on locomotive boilers, in your issue of 
June 24, attribute this utter failure to incompetence on 
the part of those who designed and fitted them, or on the 
part of those charged with the duty of working them, 
rather than to the unsuitability, from some cause or 
other, of this type of boiler for that particular duty? If 
there is even a suspicion of incompetence in this matter, 
either in supervision, handling, or design, it would be 
most lamentable, considering the enormous sums of 
money that were spent, the amount of talent called into 
consultation, the ingenuity expended, and the delay 
occasioned in trying to obtain the duty, which it was 
thought might ony! be got from these boilers, if loc. mo- 
tive experience on land might be trusted as a reliable 
guide. It turned out to be a serious and costly mistake, 
and from the experience gained thereby it is quite casy 
to see how marine engine makers fell into the snare. 

Your correspondent says, ‘* Of course there are some 
differences between land and sea service, but they are not 
principal and can easily be arranged for.” In this state- 
ment lies the kernel of the whole question. There arc 
differences and they are principal. 

1. Locomotive engines being non-condensing, the 
water once used is not returned again to the boiler. 

2. The highest duty is only required to be developed 
for very short periods of time. 

3. Aslight leakage of the tubes is comparatively unimpor- 
tant for two reasons, firstly, because the water tanks may 
readily be replenished a few stations further on if not at 
the next one, and, secondly, because the tubes can be 


stokers has been intended to attract young mechanics to| rolled when fires are drawn at night. (This is gene- 


enter the Navy as stokers, and thus to strengthen the 
engine-room force at its very foundation. The Navy 
ae intelligent well-drilled men in the stokeholds, 
and those men should all belong to some mechanical 





rally true for torpedo boats.) 

Valuable experience with locomotive boilers in torpedo 
cruisers has been obtained also in the British Navy, with 
the result that trouble is nearly always experienced with 











the tubes if the boilers are required, on general service, 
to develop much over 16 horse-power per square foot of 
grate for any lengthof time. It goes without saying that 
no boiler can be considered suitable for war service which 
is not capable of being handled by mechanics of ordinary 
intelligence. Scientific and highly-trained experts may 
be found in sufficient numbers to conduct trial trips, but 
not to man all our stokeholds in war time. But the 
highest engineering skill our country could produce, both 
marine and locomotive, backed up by the sea-going 
experience of some of our most able naval engineers, 
failed to obtain the required duty from the boilers of the 
Polyphemus, owing to, first, the excessive amount of 

riming which occurred, and secondly, to persistent 
eakage of the boiler tubes. 

It was considered that the presence of oil in the feed 
water caused the excessive priming, and it is now the 
generally received opinion that leaky tubes is also due to 
the same cause. The question then arises, Is it possible 
with marine condensing engines to prevent the mixture 
of oil with the feed water? The oil used for lubricating 
the piston and slide rods gradually finds its way into the 
boilers, even when none is used for iene oe cylin- 
ders internally. Where oil is present in the boilers it is 
impossible to obtain anything approaching the trial 
powers without injury tothe tubes. This is no matter of 
opinion, but has been a matter of almost daily experience 
in our service lately, with every kind and type of boiler, 
even with those having divided combustion chambers. 
The double-ended boilers of the Intrepid, the single- 
ended boilers of the Royal Sovereign, and the locomotive 
boilers of the Gleaner all showed signs of leaky tubes 
when pressed up to 18 or 19 horse-power per square foot 
of grate. It need hardly be said that it is next to impos- 
sible to make good this defect of —_~ tubes on board 
ship on her voyage—at least, it should be very rarely 
required—whereas in locomotive practice on land it is 
quite practicable to roll a few tubes every day if neces- 
sary, Without in any way interfering with the due per- 
formance of the required duty. 

As an illustration of the different duty to be obtained 
from boilers working under shore conditions, we have one 
of those very locomotive boilers which were removed 
from H.M.S. Polyphemus set up in Portsmouth Dock- 
yard for trial. It has been worked under forced draught 
day after day; over 60]b. of coal has been burnt per 
square foot of grate for eight hours at a time; 40]b. per 
square foot was burnt for 96 hours on two occasions, all 
without any signs of priming and without any signs of 
leaky tubes. If, when the boilers were on board the ship 
50 lb. of coal could have been consumed per square foot 
of grate, without priming and without injury to the 
tubes, the Polyphemus would have been the greatest 
success of her time, and before the trial it was quite 
reasonable to suppose that this could easily be done. 

Your correspondent does not give us any details as to 
the horse-power per square foot of grate, &c., to enable a 
comparison to be made of the actual performance of the 
boilers he speaks of, with those of our service. General 
statements are naturally valueless for purposes of com- 
parison, and therefore, until these details are supplied it 
is quite fair to believe that his unbounded confidence in 
the powers of locomotive boilers on board ship finds no 
actual foundation in fact, excepting of course such small 
vessels as — boats and torpedo cruisers, for which 
type of vessel some modified form of locomotive boiler 
would appear to be suitable. 

He says also that his principle is to “‘ put the biggest 
and most powerful boiler in the place available and to 
split up the whole boiler arrangement into as few units as 
possible.” Here, again, his principle, as regards war- 
ships, is totally wrong, however valuable it may be from 
the point of view of simplicity of management. Our 
warships are divided into as many compartments as pos- 
sible, in order to lessen the chances of mortal injury ; we 
fit two, three, and even six separate and independent sets 
of propelling engines, in order tu lessen the importance of 
any possible breakdown in either one of them; why, then, 
should we depart from this sound and universal principle 
with the boilers, the life and soul of the ship? No, Sir, 
every warship should have the principle of subdivision 
carried as far as possible, even in the boiler-rooms, to 
lessen the chances of total or material disablement from 
shot, shell, torpedoes, or ram, the crew for management 
being apportioned accordingly. It is principally for this 
reason that the introduction of doutle-ended boilers in 
Her Majesty’s service was a mistake, 

Blind and unscientific increase of weight is objected to 
quite as much in the Navy as by your correspondent; all 
that is asked for is that sufficient material should be put 
into the machinery and boilers to insure the proper per- 
formance of their highest duty with reasonable security 
to those in charge. 

With reference to your article on iron versus steel 
boiler tubes, which appears in the same number, the 
experience in Her Majesty’s ships has been that, in one 
case at least, iron tubes leaked very badly and they were 
removed for the purpose of substituting steel without, 
however, effecting much benefit in the final result. Over- 
heating of the tubeplate and crushing in of the tube 
appears to be the cause of all the trouble. Bearing this 
in mind an ingenious ferrule has been devised by the 
Admiralty engineers to protect the tubeplate and the 
end of the tube from the first fierce action of the fire, and 
so to delay imparting the heat to the water in the boiler 
until it is well inside the tube; in other words to make 
the tube perform its proper function through the whole 
of its length. 

This ferrule has been subjected to most severe trials, 
notably in H.M.S. Thunderer, which has been brought 
home from the Mediterranean station for the purpose, 
with the result that a few days since her full horse-power 
of 7000 was obtained for four hours without the slightest 
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hitch or leak of any kind. This is the more remarkable 
from the fact of the ship having broken down so badly 
before, when poonention at even moderate speeds. In 
fact, Sir, the cloud which has been so long hanging over 
marine engineers appears to be showing its silver lining, 
and we seem to be on the eve of most important successes 
which no one will welcome more readily and heartily than 
Yours most sincerely, 
Nava ENGINEER. 





THE SOURCE OF INSPIRATION. 
To THE Epiror oF ENGINEERING. 

Srir,—In your able and impartial review of Lord 
Brassey’s Annual you refer to the chapter on marine engi- 
neering as being scarcely an addition to the Annual. An 
opinion which many of your readers will fully indorse, 
though for a possibly different reason than that given by 
you. You pour out the vials of your wrath upon the 
writer of the chapter because he has among other mis- 
deeds quoted the Liverpool Journal of Commerce as a 
‘source of inspiration” upon things naval, when, of 
course, he ovght to have quoted from, say, ENGINEERING 
As the late editor of the Journal of Commerce was the 
writer of the articles from which Mr. Oldknow, R N., has 
quoted, permit me to ask what is it that I have said, and 
he has quoted which is incorrect, misleading, or untrue ? 
You refer to an ‘‘ inconsequent paragraph,” re the electric 
light. This refers to the pS aoe position selected in the 
cruisers and catchers for the search light apparatus, 
which is placed just where it affords the least anes of 
its being successfully operated, where it is a target 
to foes and an altar of immolation for the unfortu- 
nate operator. I submit with all due deference to 
bea reviewer that my criticism quoted by Mr. Old- 

now is a perfectly sound one, and so sound, that I 
believe it has been decided by the French and Rus- 
sian naval authorities to fit an arrangement of rods, 
&c., whereby the projector may be worked from a distance, 
and also to fit shells so as to give it some protection from 
quick-firing guns. I do not object to theremarks of your 
reviewer further than that they do not go far enough. 
He, I think, should have pointed out the mistake and 
the rectification. I can only say that the ‘‘ inconsequent 
paragraph,” and the description of the Naiad, are the 
only portions that I recognise as having been the ‘‘ source 
of inspiration” to the very able naval critic who wrote 
the chapter. It is certainly unkind of you to class me 
with the Daily Graphic. This is indeed humiliation. I 
turn for comfort to a letter written me by a naval autho- 
rity who is quoted even by ENGINEERING, in which he 
says, referring to an article on a naval subject written by 
one in the aforesaid Journal of Commerce, “It is re- 
freshing to find at last one daily paper in which naval] 
affairs are discussed intelligently.” Doubtless he meant 
to flatter or ‘spoke ironical.” However, I have ceased 
to edit that paper, and I do not think it is ever likely to 
alter any opinions on naval matters which will deserve 
either notice or comment, that is from qualified writers. 
I may say that I am under the impression of having given 
the public a good deal more information about liquid fuel 
than ENGINEERING has. 

I have the honour to be, Sir, yours obediently, 


Gero. Herpert LITTLE. 
Liverpool, July 5, 1892. 

[We willingly publish Mr. Little’s letter, but we must 
say that it does not in the least modify the opinions we 
expressed in our review. Mr. Little’s ‘‘impression,” 
mentioned in his last paragraph is, we fear, founded on an 
imperfect knowledge of what hasbeen published.—Ep. E.] 








OUR ANTI-DECIMAL SYSTEMS. 
To THE Eprtor or ENGINEERING. 

S1r,—Your correspondent, Mr. Edward Reynolds, is 
not deficient in self-confidence. As I understand his 
letter, he recommends the shilling as the unit, with the 
half-sovereign as the multiple, and as a natural conse- 
quence the sovereign would possess no locus standi in such 
a decimal coinage, and the same remark would apply to 
all the other coins now employed. 

On the other hand, if the sovereign were adopted as 
the unit, the florin would be the tenth, a new coin (a cent), 
value about 24d., the hundredth, and the farthing (the 
mil), the thousandth of a pound sterling. Shillings, six- 
pences, and the present copper coinage could still be 
retained, a shilling being called a 5-cent piece, a sixpence 
2.5 cents, a penny 4 mils, a halfpenny 2mils. _The double 
florin could also be retained, and this, its proper name, 
remain unchanged. Thus, all the present coins except 
the crown and half-crown could be usefully retained and 
employed in a decimal coinage based on the sovereign as 
the unit. 

To call people who differ from you ‘‘faddists” is not a 
very convincing argument. If Mr. Reynolds can show 
how a decimal coinage based on the shilling as the unit 
can be adopted with anything approaching the same ease 
as the system just sketched, I for one would be glad to 
examine it. The half-crown, a coin with which he is so 
greatly enamoured, can be applied no more readily to the 
one than to the other system. The greatest advantage to 
be obtained from a decimal coinage in which the sove- 
reign is the unit, lies in the fact that this coin is known 
and accepted all the world over, in a manner which no 
other coin has ever approached. 

Moreover, all the greatest banking accounts, all 
the greatest contracts, and all the greatest commercial 
transactions are at present, and for a long period 
have been, kept in terms of the British pound 
sterling. We are the greatest bankers, money lenders, 
and contractors known in history, and it is but 
fair that our money unit should be the one eventually 
adopted by the world at large. If this unit be well 


known, its decimal parts are at once understood, but 

what Chinaman or Malay knows or cares anything about 

shillings and sixpences except as awkward fractions of the 
und ? 

Any attempt to adopt the shilling, or the dollar, or the 
franc asa money unit would naturally meet with the 
greatest opposition from our merchants and financiers 
whose books have been kept in terms of the £. Any such 
change would be revolutionary and cause far more trouble 
than would be repaid for many a year, whereas the change 
toa £ decimal system would be attended with the mini- 
mum of inconvenience to all concerned. 

Mr. Reynolds’ wild assertion that faddists themselves 
stop the reform is completely answered by Mr. Hett’s 
sensible remark that people—i.e., the public generally— 
‘decline to stir in the matter on the ground that the 


reform will come too late to be useful to themselves.” | add 


This is no doubt the truth, but people are quite wrong in 
such a belief. 

I saw a change of coinage in Nova Scotia in 1870 or 
1871, and was much surprised to see how quickly even the 
most ignorant of the country people understood it. The 
change from tons and feet to the metric system would be 
more revolutionary, but a £ decimal system of —_ 
would be accepted at once, and be quickly comprehended, 
if the present coinage were employed in the first instance 
as the exponents of the altered computations. 

The coinage being successfully changed to a decimal 
system, people would clamour for a decimal system of 
weights and measures. When difficult things have to be 
done, do the easiest first, and thus clear the way. 

J. T. BucKNIL. 





CURIOUS EDDY AT CHICKEN ROCK. 
To THE EpiTor OF ENGINEERING. 

Sir,— While ne the Chicken Rock Lighthouse, on 
official duty, during the past few years, I have on several 
occasions observed a curious eddy formed close to the 
north face of the rock, in calm weather during spring 
tides. The appearance of it is so remarkable that I am 
tempted to send you a short description of it, as seen 
from the balcony of the tower, in the hope that it may 
prove interesting to some of your readers. 

The Chicken Rock is a tidal rock about ? mile south 
of the Calf of Man. It consists of two hummocks of 
rock, lying respectively north and south of each other, 
connected by alow band of rock. Thenorth face is nearly 
perpendicular for a considerable depth, and runs in a 
straight east and west line for about 70ft., and the water 
in the immediate neighbourhood is — 20 fathoms deep. 

After high water of spring tides, when the ebb com- 
mences, and bears down fairly on the north face, it rushes 
= the ends of the rock at the rate of eight knots an 

our; then if the weather iscalm the eddy begins to 
form, and the vortex soon takes exactly the shape of a 
white rope about 1 in. in diameter, stretched along the 
north face apparently 12 ft. from it, and probably as 
much below the surface, bending and dying away to- 
wards each end, where the tide rushes past. To add to 
the likeness of a —_ or line, small fish, usually saithe or 
lythe, are frequently caught in it, and after being vio- 
lently spun round and round, in the manner of spinning 
bait, are gradually carried from west to east, where they 
get clear, and float away belly upwards either exhausted 
ordead. Some that I saw would be 2 lb. weight. 

The rotary motion of the vortex is not apparent until 
some object is caught and whirled round, but when this 
is once seen the impression of spinning motion is re- 
tained, and the local name given to it by the older light- 
keepers is “‘the rope.” The striking features of this 
eddy are, that it is horizontal and of great length, for 
although I have had ample opportunity of watching the 
sea in all its moods at nearly all points of the coast, I 
have never seen elsewhere anything resembling it. The 
vortex remains much in the same position, until the 
direction of the tide changes and comes move obliquely 
on the face of the rock, when it disappears, but a good 
view is occasionally obtained for a couple of hours at a 
time. When the sea is rough the line is not seen, but in 
calm weather and sunshine the bright white line spinning 
in the rich blue of the sea is a most fascinating sight. 

The tower, which stands on the south portion of the 
rock, is cut off from the north portion for a considerable 
time every tide, so that I was unable to get near enough 
to make any definite measurements. 

Your obedient servant, 
London, June 25, 1892. GeorceE H. Sticut, Jun. 





HOW A LOCOMOTIVE IS PROPELLED. 
To THE Eprtor oF ENGINEERING. 

Sir,—Under the sbove heading a controversy was 
carried on in The Engineer from January to June of this 
year. The gg, er mo ama took part in it: Our much 
respected Mr. J. Macfarlane Gray, Professor A. G. 
Greenhill, Mr. John H. A. McIntyre, Q., Mr. Andrews, 
Mr. Anthony S. Bower, of St. Neots, Hunts, and others. 

The centre of interest (to use Mr. Bower’s own words), 
was, given the ratio of connecting-rod to crank or piston 
stroke, to find the following: Angle of connecting-rod, 
angle of crank, distance of crosshead from centre of shaft 
(direct-acting engine), position of piston in cylinder, 
maximum velocity of piston to crank-pin. 

Up to the present, after lots of rule-stating and geome- 
trical figures no satisfactory solution of the problem has 
been given; Mr. A. S. Bower concluding by giving, on 
page 3200f The Engineer, April 15, one of the most ex- 
traordinary formulas ever invented and of no possible use 
whatever for our boys or young engineers, but strangely 
almost correct in velocity ratio, but not in the angles, as 
he manages to get more than 180 deg. in a semicircle, 





which is hardly the right thing to do, 





Our boys and young engineers are taught trigonometry 
to solve all problems with which a circle is connected, 
and why introduce any new-fangled formula into a pro- 
blem of oblique trigonometry discarding a certainty for 
an uncertainty ? 

On page 440 of The Engineer, May 20, Mr. J. Macfar- 
lane Gray makes the following remark in connection with 
the problem : 

‘*The mathematical solution of the problem is not 
difficult, it is only tedious; it was set in the Cambridge 
mathematical tri about eighteen years ago.” And 
thus Mr. Macfarlane Gray leaves the problem unsolved, 
owing no doubt to it being tedious. As the problem is 
one of oblique trigonometry, I will, with your permission, 
give the whole of the working, using logarithms for sim- 
plicity, putting the sign + (plus) where the log has to be 

= and the sign — (minus) where it has to be sub- 
tracted. Taking the case as Mr. Bower does where 
the connecting-rod is three times the length of stroke, 
and stroke being 6 ft., we then have crank = 3 ft. and 
connecting-rod 18 ft. 

We start by putting the angle of connecting-rod at 

+ 9d. 28 m. 08 s.=log sine... 9.21619762=angle A. 

Connecting-rod, 18 ft. ,, ... +1.2552725 


10.4714701 2 








Crank =$8 ft., log sire . —0.4771213 

Crank angle . =9.9943488 2 = sine 80 d. 
46 m. 37.23 s. 

Angle B = 80d. 46 m. 37.23 s.=position of crankpin. 

Rod angle= +9 d. 28 m. 08 s, 

90 d. 14 m. 45.23 s. 

180d. ... — 90d. 14m. 45.23 s.=89 d. 45. m. 14.77 s. 

Angle C = 89d. 45 m. 14.77 s. =log sine=9.9999960.23 

Log sine a = 9.9999960. 23 

Connecting-rod 18 ft. + 1.2552725 





11. 2552685. 23 

—9_.9913488.20 = sine 80 d. 46 m. 
— 7.23 8. 

1.2609197.08 = K = 18 ft. 

-235584 
K = distance of crosshead from centre of shaft. 
Crank 3 ft. + connecting-rod 18 ft.=21 ft. 
21 ft. — 18 ft., .225584 = 2.764416 ft, 
6)2.764416 


0.460736 of stroke travelled by piston. 


To find maximum velocity ratio of piston to crankpin. 


Connecting-rod angle ... = 9d. 28m. 08s. 
tangent. 

Tangent of 9d. 28m. 08s, = 9.2221555.333 

K=18. 235584 ft. =log + 1.2609197.03 


10. 4830752. 363 
Maximum velocity ratio log = 0.4820752 363 
Maximum log =0.4830752.363= 3.041412142 


Crank angle log 











Crank oF au aa = 3 ft. 
3)3.041412142 





1.01380404733= maximum velocity ratio of piston to 
crankpin. 
ours faithfully, 
H. Morris, Jun. 
Idris House, Llandudno, North Wales. 





GuN MANUFACTURE IN SwEepEN.—In the days of cast- 
iron guns Sweden produced weapons for several European 
powers, and now that steel has superseded cast-iron 
it is recovering its position. The Bofors-Gullspang 
Company is working its way to the front. They were 
the first to — the ‘* Terre-Noire” process, using 
Martin steel. ther works have followed, notabl 
Fingspong, which has extensive orders from Denmar 
and Sweden, while Bofors have also orders from Sweden. 
Bofors has also delivered a number of 12-centimetre guns to 
Switzerland, while Finspong has purchased one or twoty 
of patent Swiss quick-firing guns and is now perfecting 
an armour turret for these guns. At Bofors another 
rapid-firing mechanism, very simple, and it would appear 
very effective, has recently been tested on an 8.4-centi- 
metre gun, and a 12-centimetre gun will also be brought 
out with the same mechanism. At Bofors a number of 
small guns and carriages for the Swedish and Norwegian 
Government are also in hand. At Fingspong the manu- 
facture of projectiles is also an important speciality, and 
not long ago some experimental shooting took place with 
steel armour shells for the Norwegian Government. The 
projectiles were of two kinds, steel shells with explosive 
charge and percussion tube, and steel shells without ex- 
plosive charge, filled with sawdust and sand, so that the 
weight was the same. The former were fired against a steel 
plate 50 millimetres thick,distance about 70 metres, and, 
according to contract, at least 60 per cent. of the shells 
fired required to penetrate the plate, punchingaround hole, 
then to explode and burst into as many pieces as possible. 
The result was that all the shells tested answered to 
these conditions of the contract. The second kind of 
shells were fired at the same distance and against a plate 
of wrought iron 90 millimetres thick. It was stipulated 
that at least 60 per cent. of the shells tested should com- 
wet penetrate the plate, and after the penetration be 

‘ound perfectly whole and without any damage. The 
results were satisfactory. More than the stated percen- 

e of the shells used were found again, and they were 
all in good order, their points being sbarp, nor was their 
shape in any way altered, 
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PROVISIONAL PROTECTION. 

ON various occasions the expediency of granting 
protection for an invention upon the deposit of a 
mere provisional specification, as distinguished from 
a complete specification, has come under discus- 
sion. The matter was pretty fully considered in 
an article that appeared in our columns over six 
years ago* from. the pen of Mr. Lloyd Wise, now 
President of the Chartered Institute of Patent 
Agents. Atarecent meeting of that important body 
an interesting paper on the same subject, by Mr. 
John Imray, past-president, was read. When the 
article above referred to was written, it was still the 
duty of an examiner to compare different applications 
emuunixe | for patents having similar titles, and to notify the 
respective applicants of any seeming interference ; 
but by the Act of 1888 that practice was abolished, 
and it was enacted that an application for a patent 
might be opposed on the ground that the complete 
specification describes or claims an invention other 
than that described in the provisional specification, 
and that such other invention forms the subject 
of an application made by the opponent in the 
interval between the leaving of the provisional 
specification and the leaving of the complete speci- 
fication. 

In Mr. Lloyd Wise’s article it was pointed out 
that in some cases where there was reason to sus- 
pect fraud, the injured party found himself practi- 
cur- | C#lly without a remedy. Thus, let it be assumed 
that A applied for a patent on the Ist of January, 
lodging a provisional specification, and B applied for 
a patent on the 2nd of February. Supposing B to 
have lodged a provisional specification, then each 
would have nine months within which to prepare and 
send in his complete specification. But no pro- 
ceedings could be taken in respect of an infringe- 
ment committed before the publication of the com- 
plete specification, nor was an applicant entitled to 
institute any such proceeding unless and until a 
patent for the invention had been granted to him. 
In other words, it would seem that an applicant 
for a patent was between two stools. Should he 
delay filing his complete specification, articles 
according to his invention might for a time be 
made and sold (perhaps exported) with impunity. 
At no time would he have a remedy, unless in 
respect of continued use of the invention in the 
United Kingdom after the acceptance of the com- 
plete specification. On the other hand, should the 
applicant desire to guard against unauthorised use 
of his invention, by proceeding at once to obtain 
patent rights, he must run the risk of having it 
fully disclosed to all those having pending applica- 
tions for patents of prior date. Hence, to proceed 
with the hypothetical case of A and B. Let it be 
assumed that A took advantage of the full time 
allowed for filing his complete specification, whereas 
B lodged his complete specification in May. 
Then Vollaneing a month for acceptance) there 
would be four months during which A would be 
able to study B’s complete specification, with the 
view of contriving to appropriate B’s invention, or 
material parts of it, in his (A’s) complete specifica- 
tion. Yet it might not appear to the examiner 
that A’s complete specification comprised more 
than that which, having regard to precedent, 
might be considered a reasonable development 
of <> invention foreshadowed in the provi- 
sional specification. In this way it might come 
about that the essence of B’s invention would 
be covered by a patent of earlier date granted to 
A. The same thing might arise even should B not 
file his complete specification before A’s was lodged, 
supposing that B (relying on his provisional pro- 
tection) should disclose his invention to others, 
who might communicate the particulars of it to A. 

This, as was remarked at the time, was a very 
serious defect in the law ; yet it appeared to be 
inseparable from any system based on the principle 
of granting rights to run as from a date prior to 
that of the specification fully describing the inven- 
tion in respect of which such rights were conferred. 
We now find Mr. Imray expressing the same 
opinion. He points out in his paper that England, 
including some of its colonies, is virtually the only 
country in which an inventor is enabled to protect 
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a crude notion of some invention or fancied inven- 
tion before he has embodied it in a concrete 
ractical form. To some extent, protection 
of this kind can be obtained in the United 
States, by means of a caveat, but unless the 
caveat documents show very clearly and fully what 
the invention is and how it can be performed, they 
do not operate as anticipation of an invention 
afterwards worked out in practical form. In Swit- 
zerland, again, there is what may be called pro- 
visional protection ; but that is given only for an 
invention fully worked out, allowing time for steps 
necessary to complete the application for patent. 

In considering certain questions relating to our 
system of provisional protection, particularly as to 
the utility and fairness of such a system, the author 
owned that as to these questions he entertained 
somewhat strong views, with which probably only 
few of his professional brethren might be inclined 
to concur, but which might, nevertheless, form the 
subject of useful discussion. 

According to statute ‘‘a provisional specification 
must describe the nature of the invention.” This 
is a very bald prescription, giving no information 
as to what is to be held to constitute the nature of 
an invention. The meaning of the expression is to 
a certain extent cleared up by the contrast drawn 
in the statute between a provisional and a complete 
specification, as the latter must not generally, but 
‘* particularly” describe, and not only describe, but 
also ‘ascertain the nature of the invention” and 
not alone the nature of the invention, but also ‘‘in 
what manner it is to be performed.” Various 
forms of words have been employed by learned 
judges to distinguish between the provisional 
specification and the complete specification, but 
most of them concur in expressing that the office of 
a provisional specification is to describe so much of 
an invention as will enable one to identify it, while 
the complete specification must go much farther, 
describing fully how the invention is to be carried 
into practical effect, and clearly distinguishing it as 
a new invention from inventions relating to the 
same subject that have gone before. From these 
views the author said it would seem to follow that 
a provisional specification may be a mere outline of 
an idea, not of something already invented, but 
only of some vague notion that thereafter might be 
so far worked out in practical shape as to attain the 
dignity of an invention. Two provisional specifica- 
tions (said the author) may be identical, but the 
complete specifications, describing the manner of 
performing the inventions and distinguishing their 
respective features of novelty, may be very dif- 
ferent. 

Mr. Imray supported this view as follows: Two 
inventors A and B, for example, lodge applications 
for patents, each application having for title 
‘¢ Brakes for railway trains worked by fluid pres- 
sure,” and they both set forth in their provisional 
specifications that fluid under pressure is trans- 
mitted by pipes coupled from carriage to carriage 
throughout a train, to act in cylinders on pistons 
connected to the brake rigging of each brake car- 
riage. When the complete specifications come to 
be read, they are found to describe two modes of 
performing what would have appeared to be one 
invention, so different in their principles of action 
and in their results that they cannot but be treated 
as two totally different inventions. 

According to A, the brakes are put on by a cur- 
rent of water under pressure, transmitted to the 
several brake cylinders ; according to B the brakes 
are taken off by transmission of a current of com- 
pressed air. In the one case a fracture of the train 
pipe renders the brake apparatus inoperative ; in 
the other case, such a fracture causes the brakes to 
be put on automatically. Notwithstanding the 
great difference between the two inventions —a dif- 
ference so great that, while the one is of the 
highest utility, the other is worse than useless— it 
is obvious that the one provisional specification may 
serve for both, so long as a provisional specification 
is not required to be specific. 

In a case recently tried a learned judge stated 
that when it is alleged that something claimed 
in the complete specification is not found in the 
provisional specification, ‘‘ You must first read and 
construe the complete specification, and, having 
done that, you must turn to the provisional speci- 
fication, and with the aid of the knowledge of what 
has been claimed in the latter (the complete speci- 
fication), decide whether, on a fair interpretation, 
each essential part of that claim is covered by the 





former (the provisional specification). ” 
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The author proceeded to point out that, assum- 
ing some such rule were applied to the two pro- 
visional specifications describing railway brakes, 
above given by way of illustration, it was obvious 
that A’s claim to his method of operating the 
brakes (worthless as it would be), and B’s claim to 
his very different and really valuable method, 
would both be found to be covered by the one 
provisional specification. 

Mr. Imray contended that such a mode of deal- 
ing with Reg specifications, however vague 
or unintelligible they may be, cannot but result— 
as it has in fact done—in great injustice. This 
view has before been expressed in our columns, 
and it is because the subject is of great import- 
ance that we are now induced again to consider it 
at such length. In the paper before us it is pointed 
out, in effect, that a man’s mind may have a thought 
evoked in it as to some possible novelty, where- 
upon, without pausing to consider whether or how 
it can be carried out in concrete practical form, he 
may have his idea provisionally protected, lest 


he should be anticipated by some _ one 
else. About the same time some plodding 
person may be struck with the same idea, 


or it may have recurred to him after months or 
years, during which he has turned it over and 
over in his mind with a view to get it into good 
working shape, but he’ has not taken any step for 
the protection of that which he can as yet scarcely 
characterise as an invention. When at last, 
having made his model or his drawing, many ex- 
—— and perhaps many failures, crowned at 
ength with one success, being satisfied that the 
thing will work, he applies for a patent. In order 
that he may the sooner have the right to mark his 
machine ‘‘ patent,” and to stop infringers, he files 
with his application a complete specification, which 
in due course becomes public. In this document 
the man who shortly before had provisionally pro- 
tected his crude idea finds the information which 
he requires to enable him to put his idea into prac- 
tical shape ; he has got it worked for him without 
any thought or trouble on his part ; he adopts in his 
complete specification the description given in the 
ublished specification, probably so far altering the 
anguage as to avoid mere verbal identification ; 
and, having priority of date, he secures to himself 
all the benefit of an invention which really 
belongs to the unfortunate, but somewhat dilatory, 
plodder. It is a cruel, but, alas, a not uncommon 
case of the sic vos non vobis noticed some twenty 
centuries ago. 

The illustration given above of the two brake in- 
ventions may well serve to show how seriously this 
abuse of the Patent Law may operate against a 
meritorious invention. 

So far we are not disposed to disagree with the 
author of the paper, who comes to the conclusion 
that the system of provisional protection, looked 
fairly in the face, is useless when it is applied 
justly, worse than useless when it is applied 
unjustly. It can be x, ed justly only when it 
protects the man who has practically worked out 
an invention, giving him priority over others who, 
after him, may work out the same invention. But 
in this case the protection need not be provisional, 
for the inventor is, by hypothesis, in a position to 
give a complete specification of his invention. 

In the author’s opinion, the only case in which 
provisional protection, according to the system of 
our law, can be useful to the person who obtains it 
is when ii is applied unjustly, when it gives to A, 
who has not practically made an _ invention, 
priority over B, who has, thus conferring on the 
person who entertains the vague idea or dream of 
thing to be done, a privilege which, if it is to operate 
at all, can only operate to the prejudice of the 
person who effects realisation of the idea in prac- 
tical form. 

We cannot follow Mr. Imray quite so far. 
Furthermore, we notice that in his paper he does 
not appear to suggest any alternutive that would 
adequately meet the requirements. 

As the President of the Institute pointed out, in 
other important countries the inventor enjoys 
peculiar facilities not afforded to him here, and if 
the system of provisional protection were abolished, 
without providing some alternative mode of secur- 
ing developments, the inventor would be placed at 
a disadvantage in this realm. 

In the United States use and publication of an 
invention prior to the application for a patent are 
not necessarily fatal to the validity of the patent ; 
in some countries, notably in Belgium, France, 








Germany, Italy, Spain, and Sweden, improvements 
can from time to time be protected by additions to 
an original patent, without augmenting the cost of 
maintaining such patent, and thus if a compara- 
tively crude specification be at first lodged, cover- 
the groundwork, the invention can be gradually 
developed and secured. 

The President referred to the suggestion of his 
own, contained in the article to which we have 
already alluded, wherein he proposed abolition of 
provisional specifications, and that the patent 
should be granted always on the specification 
lodged in the first instance, but that the powers of 
amendment should be greatly enlarged by the in- 
troduction of a system of substitution of one speci- 
fication for another. Assuming such a system to 
be adopted, then in every case the applicant for a 
patent should in the first instance file a complete 
specification, ending with a statement of the inven- 
tion claimed, and accompanied by drawings if re- 
quired. On this document protection for twelve 
months should be allowed. The stamp duty, pay- 
able on application, might be 1l. as at present. 
The applicant should be at liberty to give notice to 
proceed with his application for a patent at any 
time within nine months. At this stage a further 
sum of 31. might be payable, making the fees for 
the first four years, and the times of their collec- 
tion, the same as at present. Should the applicant 
not give notice to proceed, the application should 
be deemed to be abandoned, and the specification 
and drawings (if any) should not be made public. 
The comptroller should have power to enlarge the 
time for giving notice to proceed, just as he may 
now extend the time for filing a complete specifica- 
tion. On the giving of notice to proceed, it should 
be advertised, and opportunity should be afforded 
for opposition as at present. The applicant or 
patentee should be at liberty to apply, from time to 
time, for leave to amend his specification, claims, and 
drawings, not only by way of disclaimer, correction, 
orexplanation, as at present, but also by way of addi- 
tion ; and it should not bea ground of objection 
that the specification as amended would claim 
an invention substantially larger than, or substan- 
tially different from, the invention claimed in the 
specification as it stood before amendment. But 
no one who, prior to the application for leave to 
amend, had actually commenced the manufacture 
or use, on a commercial scale, of anything described 
but not claimed in the original specification, should 
be deprived of the right to continue such manu- 
facture or use during the residue of the term of 
the patent. He should be entitled, on petition 
within a certain time, to a free license to continue 
to work and use such parts of the invention not 
originally claimed as he might prove having really 
commercially used prior to the amendment. Every 
case of infringement or of application for revoca- 
tion of a patent should be decided upon the speci- 
fication as it stood at the time of the alleged in- 
fringement or of the petition for revocation. 

There may, of course, be other ways of obviating 
the defects inherent in the present system. At 
any rate, the whole subject is one well deserving 
much more consideration than it appears as yet to 
have received ; for there can be no doubt that, 
notwithstanding its many advantages, the existing 
system has been fruitful in causing embarrassment 
and loss to inventors, who under it are often 
seemingly impeded in their attempts to commer- 
cially introduce their inventions. 





THE DIMENSIONS OF WARSHIPS. 

At the Royal United Service Institution, Captain 
8S. M. Eardley-Wilmot, R.N., gave a lecture on 
Wednesday last upon the subject of ‘*‘ The Dimen- 
sions of Modern Warships.” The title is com- 
prehensive, because’ in a warship everything 
depends on size. It is a common-place of warship 
design that displacement is the capital upon which 
the designer works. Of course a skilful naval 
architect will get more desired qualities within 
given dimensions than an unskilful one, and in 
some cases it may be advisable to sacrifice one 
advantage to obtain another in a commanding 
degree—thus armour to speed, or speed to arma- 
ment—but to be good all round a ship must be big. 
For this reason to discuss how big-—of what dimen- 
sions—a ship should be, necessitates a consideration 
of what qualities she should possess, and this further 
brings forward for what purpose she is intended, 
and here wehavethe whole complex question of war- 
ship design onthe tapis. Such a matter, of course, 














cannot be settled in a short lecture and an hour’s 
discussion, even if it could ever be settled. When 
the factors were so few and the points so simple as 
in the days before steam, it was only by hard ex- 
perience that knowledge was gained, for the 
theorists of a hundred years ago were found to be 
very much out when their theories were brought to 
practice. We are all theorists now (some of us, 
doubtless, rather poor ones), distinguished ad- 
mirals, talented naval constructors, and even 
those omniscient reporters of naval manceuvres, 
but it is well that we should base our theories on 
as sure foundations as it is possible to obtain. 
Hence the value of our naval manceuvres, and 
such lectures and discussions as we have now under 
notice. The foundations of Captain Eardly-Wil- 
mot’s theories should be based on surer founda- 
tions than those of most people, for his position in 
the Naval Intelligence Department ought to have 
given him, and doubtless has given him, a rare 
opportunity of learning what there is to be learnt 
on the question. We therefore follow his train of 
reasoning with added interest and respect. 

It is over thirty years, the lecture reminds us, 
since the present re-construction of our fleet com- 
menced ; iron has succeeded wood, the old smooth 
bore has been replaced by rifled ordnance, and two 
new weapons have come into play—the ram and 
the torpedo. Can we not, after this thirty years’ 
experience, formulate some definite rules on which 
the construction of a fleet should be based? The 
modern factors introduced by the advance of engi- 
neering science have altered the whole aspect of 
naval warfare, but to get experience of actual 
battle conditions we must go back to the primitive 
methods of a past generation, and endeavour to 
interpret them by such light as has been thrown on 
the subject by peaceful trial and experiment, aided 
by the few encounters that have taken place during 
later years. The latter do not throw much light on 
the question. Captain Eardley-Wilmot points out 
that before the era when the great change com- 
menced, the outcome of long experience and many 
wars had produced a class of ship in great numbers 
which was not the most powerful of that day, but 
could, and often did, successfully cope with the 
best the enemy brought against us. Atthat period, 
the guns not varying much in size, the measure of a 
vessel’s strength was the number of ordnance 
carried, and this could only be increased by 
additional tiers, which determined whether she 
was to be a two or three-decked vessel. There 
were such things as four-deckers, but the three- 
decker might be considered the largest battle 
ship of that day, carrying from 100 to 120 guns. 
Forfait, the celebrated engineer, once said: ‘It 
is really the cannon which alone gives the law at 
sea.” Those wooden ships never attempted to ram 
each other. They feared to lose their masts, and 
only as a last resort and preliminary to boarding 
were hulls intentionally brought into contact. As 
also the under-water attack was then unknown, the 
natural inference might be that for the line of 
battle only ships of the largest class would be 
built carrying the greatest number of guns. Asa 
matter of fact, however, this was not the case. 
Two-deckers of various classes were constructed in 
the greatest numbers. Whenit was found that the 
smallest class could not cope in the line with the 
heavier craft to which they might find themselves 
opposed, their construction was abandoned, and the 
favourite type became the 74-gun ship. It was 
found that this class stood the blockading work 
better than the three-deckers. They drew less water, 
and usually had superior sailing qualities, while they 
could hold their own against the largest vessels of 
our enemies. The 74-gun ship, then, was the type 
which the true test of war had demonstrated in 
those days to be required in greatest numbers. 
During the long peace which followed after 1815 
they were gradually superseded by larger vessels, 
untilin the Baltic, forty years later, their want 
was again felt. Sir Charles Napier wrote: ‘‘ We 
seem to have quite forgotten that there are such 
seas as the North Sea and Baltic, where small ships 
of two and three decks are indispensable. There are 
also many places where the like qualification is 
necessary. During the siege of Cadiz we were 
obliged to look up all our old 64’s with a light 
draught of water, so that they might lie clear of 
the enemy’s shells. Another thing we seem to 
have forgotten, that all the work of the war was 
done by the 74’s and that the large ships did not 
stand the blockade as well as the small ones.” 

The lesson thus afforded by the past led the 
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author to the conclusion that vessels of the type of 
the Centurion and Barfleur, the latest second-class 
ironclads, will prove most admirable vessels ; but 
we should, at the present time, have a small num- 
ber of ironclads of larger bulk than the majority, 
to act as flagships. The point he would raise is 
whether we should not add largely to the second- 
class armounclads, and limit our supply—at any 
rate for the present—-to those we already possess. 
Pursuing this train of thought, he proceeds to con- 
sider what qualities can be combined in a vessel of 
10,500 tons displacement, as exemplified by the 
Centurion. First there are four 10-in. 29-ton 
guns ; a pair of them being contained in a barbette 
at each end. Though the movement of the turn- 
table on which these guns are mounted is actuated 
by steam power, the operation of loading and 
making ready to fire is performed by hand. This 
by many is considered an important point. Armour 
to successfully resist perforation by these weapons 
must be limited toa small area of the hull, and con- 
sequently it is argued the target it affords may be 
neglected in favour of the attack of those parts pro- 
tected only by thin armour, or without it. Asso- 
ciated with these powerful guns is an auxiliary 
armament of ten 4.7-in. quick-firing guns. As 
regards protection, there is a belt of steel, or com- 
pound armour, 12 in. thick for 200 ft. of the water 
line, out of a length of 360 ft. This is sufficient to 
resist penetration of all common shell, and almost 
any other projectile that can be brought against 
it under the varying conditions of a sea fight. 
As regards speed, though it is the most valuable 
quality in a cruiser, the author does not think we 
should sacrifice too much for it in battle-ships. 
They will ordinarily be in company, maintaining a 
speed of about 10 knots. Circumstances may re- 
quire this to be increased, and when on detached 
service it would be important to have the ability to 
keep up a speed of 15 knots fora considerable 
period. This should be well within the powers of 
the Centurion and Barfleur, which are to have a 
natural-draught full speed of 17 knots. As the 
coal stowage for these vessels is sufficient for 1000 
tons, good provision is made for this important 
item. The weight involved by a torpedo equip- 
ment is relatively small, so that this weapon can be 
fully developed in a ship of moderate dimensions. 
The author finds, therefore, that ina vessel of 
10,500 tons we can combine a powerful armament, 
sufficient protection to the structure, and an ade- 
quate speed. When increased dimensions are given, 
the additional tonnage is chiefly taken up in pro- 
viding more armour. By the following Table the 
author showed the progressive increase of displace- 
ment and amount of armour carried in the three 
decades since ironclads superseded wooden ships : 
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Captain Eardley-Wilmot did not forget to point 
out that the compound armour of latter times is 
more effective than the old iron armour, such as the 
Inflexible and the earlier ships carried; and he 
further draws attention to the fact that armour is 
only a defence against gun fire, being powerless to 
resist the ram or torpedo. He then goes on to 
consider the relative advantages and disadvantages 
of large ironclads. First, there can be no question 
that by adding to the displacement an individually 
more powerful ship can be produced. But if this 
argument is considered sufficient to outweigh all 
others, on what grounds, he says, should we stop 
at 14,000 tons? A vessel displacing 20,000 tons 
can be built in which every quality alluded to can 
be proportionately imjroved. It is only a matter 
of time, money, and material. 

The author’s argument tends to a reductio ad 
absurdum. Certainly it isa question only of ‘‘ time, 
money, and material ;” but money is the key of the 

sition. We would have nothing but 20,000-ton 
Pattle-ships if it were not for the money they cost, 
and it is just this which keeps us within the limits 
of 14,500 tons. There are, of course, a few disad- 
vantages in big ships, such as draught of water and 
dock accommodation, to which the author referred; 
but these might be overlooked if we could secure 


the advantages to be got with 20,000 tons—suppos- 
ing the cost were no object! The author himself 
states that the cost of the first-class battle-ship of 
to-day represents an approximate expenditure of a 
million sterling, as against about 400,000/. for the 
Warrior, which in turn was about double the cost 
of the old three-decker. It is a serious matter for 
reflection, when we find eight vessels costing as 
much as twenty of our early ironclads, and nearly 
equal in value to all the ships engaged on both 
sides at Trafalgar. 

Coming to the influence the ram and torpedo 
have on the dimensions of ships, Captain Eardly- 
Wilmot thinks they should turn the scale in favour 
of moderate tonnage and greater numbers. In the 
case of two squadrons pitted against each other, in 
which one has a greater number of individually 
less powerful ships, the extra rams and torpedoes 
it puts into the line of battle give an accession of 
strength which may, he says, decide the issue at a 
critical moment. Thus, if we distribute 114,000 
tons—which is the aggregate of eight vessels, each 
of 14,250 tons—among twelve of 9500 tons we have 
four additional rams and twenty-four, say, torpedo 
tubes. Though advocating that for the bulk of our 
Ine-of-battle fleet we should construct vessels of 
medium size, the author could see reason mM pos- 
sessing a few of increased dimensions for flag 
ships in the Mediterranean and Channel. It 
is desirable that those in command should be 
in the most powerful ships. It would be highly 
inconvenient if the leaders were disabled early 
in an action, and the transfer of the to 
another vessel at such a time would not, probably, 
be practicable. If we attach importance to the 
continuous guidance of the admiral in command, 
we may allot more weight to the ship which carries 
him, and the position he would be in in battle for 
directing operations. His conning-tower should 
have additional space and protection. Even with 
such extra provision in a limited number of vessels, 
the author thought their displacement should not 
exceed 12,000 tons, while the far larger proportion 
should range from 9000 to 10,500 tons. 

The author did not put forward his paper as a 
complete exposition of the case. That, as he pointed 
out, would be clearly impossible within the limits 
assigned to him, but doubtless he had well con- 
sidered those points upon which he was unable to 
touch. Nevertheless we have here a clear expres- 
sion of opinion, and, as such, it is valuable coming 
from a naval officer who has had such facilities for 
studying the subject. Nevertheless, we must re- 
member, as Mr. White pointed out in the clearly 
reasoned speech he made during the discussion, that 
opinions, not in accordance with those of the author, 
were arrived at by the exceptionally strong board 
of naval officers who were called upon to discuss 
these matters before the last naval programme was 
decided. The method of fixing the displacement 
first, and then putting within its limits all that could 
be got, is not, as Mr. White said, altogether the 
best mode of procedure. To win a battle one 
must have a given number of qualities in a 
given number of ships, and to get those qualities 
there must, as we have already said, be sufficient 
displacement. Whether that displacement should 
be distributed over many or few vesssls is of course 
the point at issue ; Captain Eardley-Wilmot says 
many—the Admiralty advisers said few. Admiral 
Long, in opening the discussion, well reminded 
the meeting that the great difference between the 
present day, and the period which supplied lessons 
in actual warfare is, that now a small vessel may 
destroy a big one ; of old this was impossible. That 
is one argument for smaller vessels. Mr. White 
pointed out a further important difference. In 
the days of sails a small vessel could get away from 
a big one, but in steamers size is the great element 
in speed. It is true that a torpedo boat may go 
faster than an ironclad, but that is in smooth water, 
and in order to gain this abnormal result much has 
to be sacrificed. Captain May rather knocked the 
bottom out of the author’s ‘‘ teachings of history ” 
with regard to the 74-gun ships ousting the three- 
deckers. The two-deckers were as good as the bigger 
craft at sea. Thatis notso now, for size means sea- 
worthiness, or rather battle-worthiness in a sea. 
The point as to draught of water may be conceded 
so far as allowing the lighter draught ships to 
go into shallower water; but then again depth is 
an element of seaworthiness. The two-deckers 
sailed faster than the more lofty-sided craft. That 
advantage no longer exists. The two-deckers could 





hold their own against the vessels carrying a 


greater number of guns. If the Centurion could 
meet the Royal Sovereign, then our best autho- 
rities must have been sadly out when they ad- 
vised the latter ship and her consorts. In the 
matter of cost Captain May reminded the meeting 
of a point often lost to view. The Centurion has 
a crew not very short uf that of the Royal Sovereign. 
Captain May estimates that each man costs 3000I., 
reckoning at the rate of 1001. per man per annum. 
On these figures the complement of the Royal 
Sovereign costs two millions, or about double as 
much as the ship. Even if we do not accept the 
strict accuracy of these figures, they are still suffi- 
cient to upset any financial estimate based on 
the first outlay on the ship alone, an estimate 
which is most generally used in discussing these 
matters. 

Lord Brassey, who presided at the meeting, in 
the course of his remarks paid a graceful tribute to 
the administration of the Navy as carried out by 
Lord George Hamilton, and Admiral Colomb drew 
some apposite comparisons between the present 
and the past in reference to the subject under 
discussion. Admiral Sir Michael Culme Seymour 
appeared to lean rather towards the seeond-claes 
battle-ship. The question of size as ing cruisers 
was also brought forward by the author, but unfor- 
tunately we have not space to follow this subject up 
at present. In conclusion we hope that Captain 
Eardley-Wilmot’s paper may give rise to a further 
discussion of this important question. The lecture 
was confessedly only an opening’ chapter which 
should be followed by a more detailed consid ra- 
tion of the question. 





THE WEATHER OF JUNE, 1892. 
THE longest day in all the year and shortest night 
have now departed. 


‘*This day the sun is in his chiefest height, 
With Barnaby the bright, 

From whence declining by degrees 

He somewhat loseth of his heat and light 
When once the crab behind his back he sees.” 


Thus sung Spenser with intuitive knowledge such 
as all meteorological instruments have not enabled 
us to surpass. Even his astronomy is correct, for 
the sun has not the crab behind his back until near 
the end of July, when the average hottest day is 
past. Then, 

**Summer ebbs, each day that follows, 
Is a reflux from on high 


Tending to the darksome hollows, 
Where the frosts of winter lie.” 


So Wordsworth knew that cold air gravitates 
into the hollows by the terrestrial radiation in 
winter! Meteorologists have prided themselves 
that this was a latter-day discovery. 

June has witnessed considerable diversity of 
weather. May 3lst gave a maximum temperature 
of 85 deg. at Greenwich. Then followed the re- 
markably hot day, the 10th, the temperature rising 
to 86 deg. at the same place, and two days after 
attaining only 55 deg.; the 12th, 13th, and 14th 
having been most remarkably cold, with a mean 
daily temperature 10 deg. below the normal. 
Similar contrasts occurred throughout the month. 


‘*Summer’s lease hath all too short a date, 
Sometimes too hot the eye of heaven shines, 
And often is his gold complexion dimm’d.” 


For these islands generally the mean tempera- 
ture of the month was 2deg. colder than the 
normal. Atmospherical pressure was everywhere 
normal, Rainfall was normal in all parts except 
east England where it was much in excess. June 
is a critical month for the crops Weather-lore 
says: ‘‘June if sunny brings harvest early.” 
Generally there has been a fair average of sun- 
shine. 

The mean atmospherical pressure and tempera- 
ture at extreme positions of the British Islands, 
to which the Isle of Man is central, were as 
follows : 














| | 
Mean Difference ~ Difference 
Positions. | Pressure. | from Normal. a from Normal. 
| | 22 
| in. | in, deg. d 
North --| 29.8 | nil 49 below 38 
South 30.02 i 57 aa 2 
West 29.97 above 0.04 57 above 1 
East 29.94 below .02 54 | below 3 
01 55 CO ai 2 


Central - 29.94 | od 








The distribution of rain in frequency and quantity 
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may be roughly inferred from the following re- 
sults : 











Places. | Rainy Days. Amount. ee: 
| in. in. 
Sumburgh 22 2.00 above 0.02 
Scilly .. 12 1.20 below 0.64 
Valentia 17 2.97 » 0.30 
Yarmouth £0 3.43 above 1.55 


The daily general directions of the winds over 
these islands calculated by frequency and by esti- 
mated force, give a resultant from west, as does 
also the mean distribution of atmospherical 
pressure. The normal resultant is W.S.W. 
Thus the principal meteorological elements in- 
dicate a typical month, though rather cold. The 
greatest barometrical pressure, 30.4, occurred on 
the 7th; the least, 29.2 in, on the 3rd. The 
highest temperature, 86 dez., was reported at 
Greenwich on the 10th; the lowest, 30 deg., at 
Stamford on the 15th. But in Scotland, on the 
10th, the maximum temperatures were more than 
30 deg. lower than on the 9th. The mean tempera- 
ture at 8 a.m. for the entire area of these islands, 
at the sea level, was 52 deg. on the 3rd, attained 
62.5deg. onthe 9th, then dropped quickly to49.5deg. 
on the 13th, kept near this low point until the 18th, 
when it began to rise, culminating in 58 deg. on 
the 27th. On the morning of the 3rd, 1 in. of rain 
was measured at Stornoway; 24th, 1.04 at North 
Foreland ; 29th, 1.58 at Liverpool, 1.60 at York, 
1.24 Spurn Head, 1.18 at Loughborough. Thun- 
derstorms occurred on May 31st, June 5th, 
10th in England ; also on 18th in North Ireland; 
17th, 18th, 19th, 20th, 23rd, and 28th, in 
south-east England. The storm of the 28th 
was extensive, severe, and prolonged. At London 
it commenced about 8.30 p.m. and continued 
into the early morning. A_ writer in the 
Shipping Gazette asserts that he counted 80 flashes 
of lightning in a minute; G. J. Symons, F.R.S., 
reckoned 8 per minute, ‘‘ but for several minutes, 
about 10 p.m., the number per minute exceeded 
20.”" There must be much uncertainty in such 
observations. The winds were chiefly south- 
westerly from the Ist to 6th, south-easterly 7th to 
1lth, north-westerly 12th to 20th, south-westerly 
21st to 30th. The weather notations indicate 10 
fine days in the central district, 5 in the north ; 
and overcast days ranged between 6 in the central 
and 17 in the north district. During the five weeks 
ending July 2, the duration of bright sunshine, 
estimated in percentage of its possible amount, was 
for the United Kingdom 41, Channel Isles 59, 
South England 50, East England 47, South-West 
England 45, Central England 44, North-West 
England 41, South Ireland 39, North Ireland and 
West Scotland 37, North-East England and East 
Scotland 35, North Scotland 28. 








BRADFORD AND THE COLUMBIAN 
EXPOSITION. 

OF all the manufacturing centres in this country, 
probably the most uncompromisingly hostile to the 
International Exhibition at Chicago, was the town 
and neighbourhood of Bradford. The argument 
advanced by the textile manufacturers of Bradford 
was briefly this: The McKinley tariff by adding 
an absolutely prohibitive barrier, had destroyed 
what had beer previously a large and profitable 
branch of their trade, and many mills standing 
idle, attest the violence of the blow thus struck at 
British industry. And because this had been done 
it was the duty of all the self-respecting manufac- 
turers of Bradford to protest by severe abstention, 
although by so doing their existing foreign markets 
may be imperilled by the exhibits of Germany, 
France, or Belgium. However natural may have 
been the indignation that thus found uncompro- 
mising expression, it was not very reasonable, for 
if the United States prefers to tax foreign in- 
dustries to their extinction, so far as her own 
use goes, that is her affair not ours ; while if we 
receive with open ports all she may choose to send 
us, we do so, not because we love or wish to benefit 
America, but because a majority of our population 
is convinced that we can benefit ourselves in doing so. 
If there were a change of opinion in Great Britain 
to-morrow, the disturbances that would be caused 
in American trade, would not prevent us from 
placing a prohibitive duty on everything the United 
States might have to sell us. Self-interest is the 





only serious motive power in all important indus- 
trial policies, and it is a question of self-interest and 
nothing more that should influence the manufac- 
turers of Bradford, and of every other place, in 
deciding whether they should participate or refrain 
from doing so. 

It is now many months ago since Mr. R. S. McCor- 
mick, the American representative in England of the 
Exhibition, attacked the stronghold of Bradford, and 
remained undiscouraged in the face of persistent 
opposition. Latterly there were signs of a change in 
opinion, and though these were temporarily clouded 
over when the contemplated protectionist restric- 
tions as to pricing became known, the prospect 
again brightened when it was announced that 
these restrictions were removed. The result of a 
meeting held in Bradford on the Thursday of last 
week, left little room for doubt that Bradford will 
make a collective and representative exhibit. The 
chair on this occasion was taken by Sir Henry 
Mitchell, who, until lately, actively opposed the 
co-operation both of Bradford and Manchester, 
but who now offered his services and 1001. towards 
defraying the cost of the Bradford exhibit. Even 
the great firm of Lister and Co., the most deter- 
mined enemies of the World’s Fair, has so far 
changed its attitude as to consider the question of 
exhibiting. All this is very satisfactory, and it is 
to the perseverance of Mr. McCormick that the 
favourable change is due. At the meeting referred 
to above, Mr. McCormick gave a short address, 
which contains so many points of interest that we 
shall refer to some of the more important. After 
hinting at the possible modifications in the McKin- 
ley Bill that would follow the accession of a Demo- 
cratic President, and the strong indications that a de- 
sire for moderate protection, and even free trade, 
is gathering strength in the United States, Mr. 
McCormick passed in review the actual statistics of 
trade between that country and Bradford. From 
these figures it appears that during the twenty- 
eight years ending December 31 last, Bradford 
exported to the United States merchandise valued 
at 73,513,826/., and these exports are now on an 
ascending scale, the increase for the first half of 
this year over the first half of last year being 
129,562). There was a large falling-off in the 
exports for 1891, as compared with those for 
1890, but it must be remembered that trade, 
during the period above referred to, has been fluc- 
tuating in its character. 

In 1864 the exports from Bradford to the United 
States were 1,614,455/. The next year they rose 
to 2,627,5711., and in 1866 to 3,031,048/. In 1867 
they fell to 2,101,295/., regaining in 1870 the 
3,000,000/., and passing it by 16,689/. The years 
1870 and 1871 each showed an increase over the 
previous year, and in 1872 the total reached the 
sum of 3,760,8891. From this high-water mark a 
decline set in each following year until 1877. In 
1877 there was a slight reaction which was more 
than lost in the following year, 1878, when Brad- 
ford exports to the United States were 1,069,7931., 
or about 600,000/. less than in the year 1864, 
twenty-four years before ; 1880 showed an increase 
of about half a million sterling, more than 
half of which was lost in 1881, with only 
a slight gain in 1882. With good crops and a 
recovery from the financial crisis of 1873, a steady 
gain set in in 1883, the sum total reaching in 1886, 
3,675,665!. Three prosperous years followed, each 
showing an increase over the previous year, and the 
total for 1889 reached the sum of 4,692,4061. In 1890 
a decline again set in, the falling off amounting to 
580,900/., and this, notwithstanding increased pur- 
chases made in anticipation of the McKinley tariff 
which went into effect on October 6 that year. 
The foregoing figures show that the export trade 
from Bradford to the United States during 1891, 
the year following the operation of the McKinley 
Bill, was 50 per cent. greater than the same trade 
in 1881, and is only 10 per cent. less than the 
average during the last twenty-eight years. Of 
course, it must be borne in mind that this decrease 
of 10 per cent. is, in reality, more serious if the 
ever-increasing supply and demand, and the general 
growth in the volume of trade, be taken into con- 
sideration ; now, more than ever, standing still 
means going backwards, and any given rate of 
retrocession becomes accelerated by the universal 
forward movement of trade. Referring to another 


cause of this falling off, and to the possibilities of 
the future, Mr. McCormick said : 


‘*Thave seen it stated that the falling off in the trade 
was also largely due to change of styles, and there seems 





to be very good reason to believe that this statement is 
well founded. 

‘Taking then into consideration the causes above 
enumerated aside from the tariff, and the increased pur- 
chases which were made in anticipation of the tariff, it 
seems to me that the Bradford manufacturer should rather 
be bestirring himself to hold on to and enlarge a market, 
which is certainly second to none other on his list. So 
much for the past. 

‘*T may perhaps be poset’ to say without being 
charged with boasting, that no country in the world, not- 
withstanding the tariff, holds out to England a greater 
market in the future. The United States took last year 
from Great Britain 50 per cent. more than Germany, her 
next best customer, and there is reason to believe that this 
relative position will be held for many years to come. 

‘*Nocountry in the world has such commercial possi- 
bilities as belong to the United States, and for many 
years we will be unable to supply the ever-increasing 
demand for the necessities as well as the luxuries of life, 
as applied to manufactured articles. When we are able 
to supply this demand, we will appear as a competitor 
with Great Britain in markets foreign to both countries.”’ 

Some very interesting illustrations of the com- 
mercial changes that are taking place in the United 
States were referred to in the course of the address 
from which we have quoted, changes which have 
brought the city of Chicago into the front rank 
among the great trade centres of the world. 

Fifteen years ago the farmer west of the Missis- 
sippi River sold his corn to a country dealer, who 
shipped it to Kansas City, where it was was put into 
store, and thenresoldto St. Louis, Chicago, or Toledo; 
it was then shipped to one of these places and again 
put into store. From Chicago and Toledo the corn 
was shipped to Buffalo by lake, there put into store 
again, and thence shipped to New York or Boston, 
where it was again put into store, and finally ex- 
ported. At each one of the above places, storage, 
commission, insurance, and other expenses were 
incurred, charges so. onerous that if they could not 
have been eliminated, the Kansas farmer to-day 
would not have enough profit left to make it worth 
while to continue his labour. To-day the large 
grain merchants at Chicago, St. Louis, and others 
at New York and Boston, buy direct from the 
country dealer in Kansas, and the corn is shipped 
through from the railway station in Kansas to New 
York or Boston or Philadelphia or Baltimore for 
export, thus saving as much as two shillings per 
quarter by suppressing the intermediate charges 
above referred to. 

In a similar manner by exhibiting in Chicago 
the manufacturers of Bradford—and the same ad- 
vantage applies to all other manufacturers—will 
come into direct contact with the great purchasing 
people of the Middle States, whose tendencies are 
towards free trade because they are chiefly culti- 
vators of the soil, not manufacturers, and have 
therefore every reason to desire to buy in the 
cheapest market. 

It is not only the custom of the United States 
which is worth retaining and increasing, and which 
can be done only by combinations against European 
competition as well as protective legislation. The 
time will come when the United States will rank 
among our serious competitors in foreign markets, 
and the Exhibition next year will help greatly to 
shorten that interval. 

All shades of party in America are unanimous in 
their ambition to develop foreign trade, and when 
the determination is universal with a people so rich, 
powerful, and energetic as that of the United States, 
we may be certain that it will become a reality, ina 
shorter time than may be supposed possible. Both 
of the recent conventions for the nomination of a 
President—Republican and Democrat—are in ac- 
cord on one point, the completion of the Nicaragua 
Canal as a State enterprise. Therefore we may be 
sure it will be completed, and when this is done, 
New York will be 2500 miles nearer the ports on 
the Pacific coast of North and South America, than 
Liverpool is to-day, while the extreme east—China 
and Japan-—will be no further from New York than 
they now are from Liverpool by way of the Suez 
Canal. Some of the most important geographical dis- 
advantages of the United States from a commercial 
point of view will thus be removed when this new 
highway to successful competition shall be complete. 

We are glad to have an official confirmation by 
Mr. McCormick, that the restriction as to pricing 
exhibits, and to which we have already referred, 
has been removed. 

“In keeping with the international character of the 
Columbian Exposition, exhibitors will be permitted to 
place in plain figures upon their exhibits the selling price 
at place of manufacture and irrespective of the tariff. 
The authorities at the Centennial Exposition at Phila- 
delphia in 1876 refused this privilege to exhibitors. This 
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action points either to greater or less confidence in our 
economic policy, depending upon the point of view of the 
observer of events.” 

The arguments which Mr. McCormick has so 
successfully employed at Bradford are equally 
applicable in many other industrial centres, and 
for that reason we have dealt with them at con- 
siderable length. 








THE MILLING EXHIBITION. 

Durine the past ten days a Milling Exhibition 
has been held at the Royal Agricultural Hall, 
Islington. Many of our readers may remember the 
fine exhibition of this kind which was held in the 
same hall some ten or eleven years ago, and which 
did so much towards revolutionising here the 
methods of preparing flour from wheat. Unfortu- 
nately, however, owing to circumstances on which 
we need not enlarge here, many of the largest mill- 
fitters in the country decided not to exhibit, and 
= hall is accordingly not so well filled as it might 

e. 

Naturally no such innovation was to be ex- 
pected as at the last show, where the roller system 
was first brought prominently forward in this 
country, but nevertheless many of the exhibits are 
of considerable interest. Messrs. Armfield and Co., 
of Ringwood, show a complete mill, the only one 
in the Exhibition, other firms showing only the 
separate machines, such as scalpers, separators, 
and purifiers. Amongst them we may mention 
the Gebriider Israel of Dresden, and Messrs. Van 
Gelder Apsinun and Co., of Sowerby Bridge. This 
last firm show an automatic wheat washing machine, 
in which the wheat is fed down into a kind of 
conveyor, the lower end of which dips into a tank 
of water. The paddles in the conveyor break up 
all lumps of clay, whilst pebbles, &c., being heavier 
than the wheat, fall to the bottom of the tank, clear 
of the conveyor worm. 

Mr. Stam, of 39, Victoria-street, London, 
S.W., shows for the Grusonwerk, Magdeburg 
Buckau, a selection of chilled rolls and of small 
milling machines. The rolls are finely finished 
and are made of the chilled cast iron of which this 
firm have made such a speciality. The small milling 
machines are not of the roller type but the grinding 
is effected by two discs having projecting spurs 
on each which fit into depressions on the other disc, 
and the grist is thus cut up rather than ground on 
causing one disc to rotate relatively to the other. 
This firm also show a large machine for cement grind- 
ing in which the cement is reduced by the action of 
a number of heavy spherical balls, which pound it to 
powder as the machine is rotated. Other machines 
for similar purposes are shown by the Central 
Cyclone Company, Limited, of 9 and 11, Fenchurch- 
avenue, London, E.C. This company make the 
cyclone pulveriser, which consists of two paddles 
placed opposite to each other in a closed casing and 
rotated in vpposite directions by belts. The 
material to be ground is fed in between the 
paddles and is ground by the mutual attrition of 
the particles flung off by one paddle on those flung 
off in an opposite direction by the other paddle. 

Messrs. Isaac Braithwaite and Co., of Kendal, 
have a fine selection of wooden pulleys on view 
which are made by the Dodge Manufacturing 
Company, Mishawaka, U.S.A. These pulleys 
combine lightness and strength in a remarkable 
degree, and have the advantage of being easily 
fitted in place. It is also claimed that they 
will transmit a given power with a less belt tension 
than an iron pulley. 

Turning to the department of motive power 
we may mention that there is a fine show of 
gas engines, Messrs. Crossley Brothers, of Man- 
chester, showing one of their 20-horse-power 
engines, as well as smaller sizes, whilst Messrs. 
Tangye have a particularly fine display of the same 
class of motor, the manufacture of which they have 
recently taken up with characteristic energy. The 
largest engine they show will give a maximum of 
42.2 indicated horse-power corresponding to 36 
horse-power on the brake. It is, however, rated 
at 16 horse-power nominal. A smaller engine of 
the vertical type is shown as arranged to drive a 
mill hoist by friction gear, whilst another engine is 
shown driving one of Banes’s rotary pumps. 
The Trent Gas Engine Company, Limited, of 
Nottingham, and Messrs. Andrews, of Stockport, 
also show engines of this class. Mr. Charles 
L. Hett, of the Turbine Foundry, Brigg, shows 
a number of his turbines, the most interest- 





ing being a Pelton wheel, which is almost a 
novelty this side of the Atlantic. At another stand 
Mr. B. Chatterton, of Mark-lane, London, shows 
a model of a proposed new motor, in which gas and 
steam are to be used alternately in the same 
cylinder of an engine, the idea being that instead 
of using a water jacket to cool the cylinder after 
the explosion as is now usual in gas engines, the 
temperature shall be kept down by — steam 
on the following stroke. As the steam will come 
into a hot cylinder no initial condensation will 
occur, and hence this serious source of loss in an 
ordinary steam engine will be avoided and it is 
hoped that a considerable economy in the use of 
the steam effected. We trust that some really 
complete trials will be made with this new motor. 
The results would be of much interest. 





THE EARNINGS OF LABOUR AND 
COST OF LIVING IN CHICAGO. 
CxicaGo is admittedly the most active of industrial 
cities in the States, and the fact that the amount 
of wages paid last year in her industrial establish- 
ments was 21} million sterling, justifies the assump- 
tion that the labour conditions and the cost of living 
there are interesting. They probably strike the 
mean between the Western and Eastern States, for 
while the tendency is towards lesser wages in the 
latter, the rates are steadily maintained at Chicago, 
although perhaps further West and in the South 
they tend to go higher because of greater demand 
of labour relative to the supply of workmen. At 
Chicago it is true an impetus has been given to in- 
dustry owing to the locus of the World’s Columbian 
Exposition, labour being in demand ; but it has 
been more than met by immigration. A very 
interesting report by our consular officer at Chicago 
—Mr. Hayes Sadler—reflects on thegeneral subject 
and in the first place it is interesting to note 
that the McKinley tariff has not benefited the 
working man by increasing his earnings, and that 
the possibilities in past years of remuneration 
being maintained or increased owing to demand for 
labour are yearly diminishing, while the expenses 
and requirements of life have advanced, Taking 
all workers, from the stationary engineer, earning 
1881.17s. 4d. to the hod carrier, whose yearly income 
was 791. 11s. 9d., and the day labourer earning 701., 
we find that in 1882 the average remuneration of 
the head of a family was 121/. 13s., and including 
the little earned in some homes by wives and 
children the average for a family was 1271. 4s. 4d. 
After deducting the cost of living the surplus was 
about 6/. 10s. Two years later the average earned 
by the head of a family was 108/. 6s., and by the 
whole household 1211. 4s. 9d., while the surplus 
increased to 161, 1ls. 9d. Then two-thirds of the 
14,600 establishments worked ten hours a day ; 
only 33 worked 8 hours, while 102 worked 12 hours. 
In many respects there has been little change since 
1884; legislation has benefited the worker’s position 
in some ways, but financially he is no better. 
Unfortunately it is not possible to get similarly 
comprehensive returns for the present time. We 
find that in the building trade, for instance, the 
average wage per hour is barely 1s. 6d., labourers, 
1s. ; cabinet-makers and carpenters 11d. ; iron and 
steel workers 1s. to 1s. 3d. per hour; while per 
day the blacksmiths get 9s. 3d. ; pattern-makers 
10s. 11d. and painters 9s. ; so that few of the men 
have much more than from 2/. 10s. to 2l. 15s. per 
week, and the great majority have probably not so 
much as in 1882. Railway employés have had 
their wages increased 15 per cent. in four years ; 
and now engineers get 13s. 3d., enginemen 13s. 1d., 
conductors 11s., firemen and brakesmen 7s. 5d., 
and depdt labourers 6s. 2d. per day. Ten years 
ago « stationary engineer got 189/., now, even with 
the increase, the locomotive engineer gets little over 
2007. As to the cost of living now, four-room 
lodgings for working mencost at least 2/. per month ; 
many pay from 3/. to 41, The cost of clothing is 
higher, and as Mr. Sadler indicates, life altogether 
seems less simple and requirements greater, ‘‘every- 
thing has come so much more within the reach of all 
aslongas therearemeans of payment, and thelargely 
increased luxury of the rich affords an example of 
greater waste and extravagance which the advancein 
science and education in no way tends tocounteract.” 
This leads our consul to question if a family of, 
say, four persons—parents and two children—can 
live outside the limit of absolute poverty on less 
than from 851. to 951. a year. the average per 
family for the whole State seven years ago, was but 





9l. greater, so that the minimum cost of living then 
must have been considerably less than now. There 
are, therefore, many labourers and employés out- 
side the influence of unions who find it difficult, 
and who indeed cannot make both ends meet, while 
the possible savings of union men are small. 

The influence of trades unions has been very 
decided, indicated in part by the fact that there 
has not been a decrease in labour remuneration 
consequent upon the immigration of workmen, 
owing to the Exhibition, and to the fact that 
thousands are idle. In 1884, members of labour 
organisations got 20 per cent. more than non- 
members, while now they get 10 to 15 per cent. 
more. They more readily find employment, for 
rather than that the funds should suffer by making 
out-of-work allowance members assist in finding 
work for others. Again, they assert a political 
influence. For some years eight hours a day has 
been the legal day’s work in Illinois State in all 
mechanical employments except on farms or by 
special agreement ; but this does not apply to ser- 
vice by week, month, or year, or prevent contracts 
for longer hours. The provisos are truly elastic 
and clearly suggest the idea that the same result 
could be attained without legislation. Thousands of 
workmen are now employed eight hours a day. 
At the beginning of each year the rate of wages in 
several trades, and the duration of the day’s work 
are fixed by arbitration between employers and the 
trade societies, and here it is interesting to note 
that the eight hours’ day is in force at the Exhibi- 
tion, and that the men work in relays where 
progress must be rapid. 





NOTES. 
THE PuotograpHy or Movine Ossects. 

M. Demeny has recently given in Paris a series 
of demonstrations on the photography of moving 
objects. The apparatus used has been such as to 
permit of all the successive phases of an object 
being photographed on a single plate. For this 
purpose a dead-black background is required, 
which shall reflect little or no light to the camera. 
Such a background is obtained by the use of a 
screen covered with lack velvet. The objects to 
be photographed are painted white, and set in 
motion in front of the screen, when the successive 
positions of the object will be photographed on the 
plate. To prevent superposition of the different 
images an opaque disc with a series of holes cut in 
it is placed behind the objective of the camera and 
caused to revolve at a known speed. The speed of 
revolution may be very high, as under favourable 


A 1 . 
conditionsanexposureof 5-55, of a second is svuf- 


ficient to act on the plate, though more usually an 
exposure of about 5/55 of asecond is used. With this 
apparatus a photograph of the trajectory of a ball 
thrown from the handiseasily obtained. When, how- 
ever, the successive movements of a subject occur 
without change of the position occupied it is necessary 
that the sensitive surface should itself be displaced. 
In such cases the dark screen is no longer essential, 
and a wider range of subjects can be dealt with. The 
sensitive film is then mounted on a roller, which is 
rotated at a known speed by clockwork, but during 
the instant of exposure is held stationary by a 
special mechanism of a very ingenious kind. With 
this device from 20 to 30 exposures can easily 
be made in a second of time, By these means 
Professor Marey has succeeded in taking photo- 
graphs showing clearly the movements of the wings 
in flying birds, which photographs should prove of 
considerable value to those interested in solving 
the problem of mechanical flight. 


British SHips AND THE WoRLD’s TRADE. 

Britains are pleased with their supremacy as a 
maritime power and facts justify them, for in addi- 
tion to British owned vessels doing three-fourths 
of our own foreign trade, we do about a half of other 
nations’, in some cases more. But it seems from a 
statistical return just issued from the Board of 
Trade that while this is so, some other nations are 
slowly but steadily affecting our position, the pro- 
portion of British ships to the total tonnage fre- 
quenting our ports in cargo or ballast showing in 
some recent years a slightly lesser percentage. For 
instance, in 1887, we reached the highest propor- 
tion, 73,6 per cent. of the 65 million tons frequent- 
ing our ports being British owned ; but since then 
it has steadily decreased to 72.1 per cent. in 1891 
although the total shipping tonnage entering and 
clearing has gone up to 74? milliontons. Again, 
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when steam tonnage only is considered the falling 
off is equally marked, from 81.1 per cent. to 78.4 
er cent., although the total tonnage has increased 
rom about 52 to 63 million tons. Not for many 
years has our proportion been so low as it was 
last year. Of course the decrease is not great, 
but it means that whereas in 1887 only 17} 
million tons of foreign vessels visited our ports, 
the total in 1891 was 20.85 million tons, while 
foreign steamers have increased from 1} millions 
in 1870 to 13.59 millions in 1891.  Ger- 
many has steadily increased her proportion of 
vessels frequenting our ports, gran wt of 
steamers, so also has Norway and Sweden, par- 
ticularly in sailing ships ; Belgium and Denmark 
have also increased. Other powers do not show 
any distinct change. We come now to consider 
Britain’s share of the trade of other nations ; and 
here it may be remarked that Germany is making 
a steady forward move, not only to undertake her 
own trade, but to share that of others. In ten 
years they have increased their proportion of their 


. own trade from 38 to 44 per cent. ; Denmark has 


increased from 52 to 58 per cent. ; Spain from 26.6 
to 43.8 per cent. ; United States from 18 to 24.2 
per cent. ; but France shows a slightly retrogres- 
sive tendency in the past year or two. With such 
an aggressive movement it is easy to conceive of 
Britain having some difficulty in maintaining her 
position in foreign maritime ports. Ten years ago 
the Union Jack was flying from 38 per cent. of the 
total tonnage in German ports; now it is but 35 
per cent. ; while in steam tonnage the decrease is 
from 49 to 38 per cent. In the United States, too, 
there is a decrease on recent years from 54 to 49.4 
per cent., and the total from 68 to 53 per cent. of 
the steam tonnage ; but in other ports, excepting 
Norway, our position in ten years has improved, 
although there is in the past two or three years a 
less steady advance. 


Corton Manvuracturine InpustRY. 

It is satisfactory to find by a recent return that 
the United Kingdom still maintains its long-esta- 
blished supremacy in the manufacture of cotton 

oods, the number of spindles in Great Britain 
being computed at the present time at 44,750,000. 
The corresponding number of spindles on the Con- 
tinent of Europe is set down at 25,150,000; 
in the United States, at 14,781,000 ; andin British 
India, at 3,351,000. The aggregate number of 
spindles existing throughout the world would thus 
appear to be 88,032,000. The corresponding num- 
ber of spindles in 1890 was estimated at 86,145,000, 
so that there was an increase in the spinning power 
of the world last year of 1,887,000 spindles. These 
imposing figures speak well for the importance of 
the world’s cotton manufacture ; but it is none the 
less a fact that, notwithstanding the growth in the 
demand which is necessarily indicated, raw cotton 
has not been so cheap upon the American markets, 
as it is at present within the memory of living 
man. The two main causes which have con- 
tributed to the power and prosperity of the British 
cotton manufacture have been, first, the existence 
of a sufficiently dense population to secure an 
abundant supply of cheap labour ; and, secondly, 
the existence, side by side with this cheap labour, 
of the ample coal resources of Lancashire. The 
result of this combination of favourable condi- 
tions was that the cotton manufacture of Great 
Britain had begun at the commencement of 
the present century to distance all competitors ; 
and it gradually obtained a pre-eminence from 
which it would appear to be still difficult, if not im- 
possible, to displace it. It is computed that during 
the last twelve months 1,000,000 additional spindles 
have been brought into working in the United King- 
dom, so that British cotton spinners still hold their 
own and more than hold their own, in spite of all 
competition. The production of cotton goods is, 
however, steadily growing in importance in the 
United States. It is certainly not a little re- 
markable that the Americans should have for 
so long a period been content to ship their 
cotton to Great Britain to have it worked 
up there into cotton goods, some of which 
they probably purchased afterwards for themselves. 
But it must ie remembered that until quite 


recently the existence of coal in the Southern 
States was unknown, at any rate if coal were 
known to exist in the south of the Great Republic 
it remained practically unworked. The scantiness 
of the population of the United States had also a 
tendency to check the development of American 





manufacturing industry; now the conditions are 
gradually changing, and it has become practicable 
for the Americans to work up more of their cotton 
at home, and to do this at a reasonable profit. It 
will be seen, however, that even now the cotton 
manufacture is growing apparently more rapidly 
in Great Britain than in any other quarter of the 
world. This, of course, is due to the world-wide 
extent of British commerce, the ample capital 
with which it is backed up, and the admir- 
able means of communication which British 
enterprise has everywhere established. So long, 
indeed, as coal and labour can be obtained by 
British cotton manufacturers upon fairly reasonable 
terms, there appears little reason to doubt that 
British cotton spinners will continue to hold their 
own. There are, however, complaints at Man- 
chester of diminished profits in the cotton trade, 
and of the necessity of reducing working expenses 
by every possible means. The projection of the 
Manchester Ship Canal is largely attributable to 
these complaints, Manchester cotton spinners con- 
sidering that they can float up cotton to Man- 
chester by water from Liverpool cheaper than it 
can be conveyed by railway between the two 
towns, while a similar advantage will, it is con- 
tended, be secured by the canal in connection with 
the delivery of manufactured goods. 








TESTS OF REFRIGERATING MACHINERY. 


WE complete this week our correction of the results 





of trials o re The | machines published in our 
issue of August 25 last, by a Table giving the general 


bought direct from the makers in Middlesbrough at about 
36s. per ton, and were to have received delivery on the 
15th of this month, while others should have got delivery 
before this time ; but the makers took advantage of the 
strike clause to postpone delivery. The buyers, under 
the belief that gf would get delivery in due course, sold 
warrants against their purchases. The regretable part of 
the business lies in the alleged fact that one of the makers 
referred to was the chief agent in creating the ‘ corner.” 
There wasabsolutely no business reported done in theafter- 
noon. The settlement prices at the close were—Scotch iron, 
41s, 3d. per ton; Cleveland, 45s. ; hematite iron, 49s. 9d. 
perton. The ‘‘ corner” in Cleveland iron came to a close 

esterday, at least for the present, and the price fell back 
rom 50s. to 40s. per ton. Sellers offered to do business 
at 42s. 6d., but there were no buyers over 40s., and no 
business was done even at that figure. Some 6000 or 7000 
tons of Scotch iron were sold, mostly on forward account, 
say, at 41s. 8d. and 41s, 9d. per ton three months. Only 
one lot of hematite iron was sold, and the sellers’ price 
declined 6d. per ton. At the close the settlement prices 
were—Scotch iron, 41s. 3d. per ton ; Cleveland, 41s. 6d. ; 
hematite iron, 49s. 3d. per ton. The official sales in the 
Glasgow pig-iron market this forenoon included no more 
than 2000 tons of Scotch iron, but the tone was firm, and 
buyers conceded 2d. per ton of advance; the unofficial 
sales were done at 40s. 7d. and 40s. 74d. one month, with 
1s. forfeit, in buyers’ option. Business in the afternoon 
was almost entirely suspended owing to the election 
excitement. The following are the quotations for several 
No. 1 special brands of makers’ iron: Gartsherrie, Lang- 
loan, and Calder, 493. 6d. per ton; Summerlee, 50s.; 
Coltness, 53s. 6d.; Glengarnock (shipped at Ardrossan), 
50s.; Shotts (shipped at Leith), 52s.; Carron (shipped at 
Grangemouth), 54s. per ton. Last week’s shipments of 
pig iron from all Scotch ports amounted to 4872 tons, as 
compared with 4354 tons in the corresponding week of 
last year. They included 400 tons for Canada, 300 tons 
for Australia, 455 tons for France, 618 tons for Italy, 810 
tons for Germany, 120 tons for Russsia, 240 tons for Hol- 


GENERAL RESULTS OF TRIALS MADE WITH LINDE AND Pictret REFRIGERATING MACHINES, 








95 deg. Fahr. 








Temperature of water on leaving condenser ..| 68 deg. Fahr. 

Temperature limits .. .. deg. Fahr.| 428, 37.4 28.4, 23 14, 8.6 | +4—6 | 28.4, 28 
Thermal units produced by evaporation per | 30€,790 221,155 | 147,801 87,265 | 191,000 
hour oe ee <i oe ee oo UT 343,000 242,220 160,735* 99,100 200,155* 

(Li as { | 1668.7 1244.7 §99 2 663.4 802.7 

Cold thermal units per pound of m 1946.6 1399.5 | 1143.5* 7313 902.7* 
steam... ‘x pa ‘ ++) Pict tf | 1188.0 867.8 | 611,.8* | 344.4 592.0* 
mera | 1260.5 894.0 632.9% | 403.5 609.8* 
Linde 169,000 12,690 | 9,273" | 6,951 8,007* 
Cold thermal units per indicated } “°° {| 19,674 13,956 | 10,184" | 7,480 9,007* 
horse-power of steam engine -+ | pictet J | 13,836 j 10,126 | 7,329* 4,115 6,714* 
ii { 15,250 10,930 7,682" | 4,836 6,916* 





The figures with an asterisk have been interpolated. The lower of each set of figures refer to tests made with double 


surface and the upper set to those with single surface. 


corrected results of the tests made. Particulars of the 
machines were given in our issue of July 31, 1891, and 
also in our issue of May 6 last. 








NOTES FROM THE NORTH. 

GLascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday’s pig-iron | 
warrant market was very lifeless, and the amount of | 
business done did not extend beyond 3000 tons. Scotch 
iron alone was in request, and notwithstanding the fact 
that the ‘‘corner” in Cleveland iron was still in force, | 
and that quotations held considerably above those for 
Scotch iron, the price of the latter gave way poe per ton, 
One lot of hematite iron was sold at buyers’ closing price 
for the week, but at the close buyers were 14d. per ton 
under the previous day’s close. No official business 
was done in Cleveland iron, that being the fifth 
blank day in succession. The settlement price continued, | 
as on the preceding day, at 45s. per ton, being 3s. 104d. | 
above that of Scotch iron and 104d. above the price of 
hematite iron. On Friday there was again some “ cor- 
nering” of ‘‘bears” of Cleveland iron. The small stock 
remaining in the Middlesbrough stores is held chiefly by 
some Middlesbrough tirms. On the close of the Durham 
miners’ strike, and relighting of the blast furnaces in the 
north of England, brokers were selling Cleveland iron 
freely in anticipation of its er plentiful, and 
in the hope that the stock would keep them going till 
makers began to store. But the —- of the iron | 
rather upset all their calculations, and the price de- | 
manded was considered unusually exacting. Iron 
sold at 41s. per ton at the close of May for delivery last | 
Friday, had either to be bought at 50s. per ton, or 9s. per | 
ton had to be paid as a forfeit on alot of 3000 tons; | 
that meant a loss of 1700/. to the original sellers, most of 
which was gained by the syndicate. A fair amount of | 
business was done in Scotch iron forenoon and afternoon, | 
about 5000 tons, and the quotations recovered 4d. of the | 
previous day’sdecline. Only one transaction was reported 
in hematite iron, at an advance of 6d. per ton, and the 
closing quotations with buyers showed an advance of 74d. | 
rton. The settlement prices at the close were—Scotch | 
iron, 41s. 14d. perton ; Cleveland, 45s. ; hematite iron, | 
492, 9d. per ton. Apart from a few trifling operations 
in Scotch iron, the trading on Monday forenoon | 
was very uninteresting. Some squaring off was| 
in done in Cleveland iron at the old figure of | 

. per ton, but there were also sellers at 46s., Nl 
to-day. Hematite iron was firmly held at 49s. 6d. bid. 
The “corner” in Cleveland iron seems to have created a 
considerable amount of feeling. One or two firms had 


| 
| 





land, smaller quantities for other countries, and 1744 tons 
coastwise. There are still 76 blast furnaces in actual 
operation against 72 at this time last year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 425,167 tons yesterday afternoon, against 
431,181 tons yesterday week, thus showing for the week a 


‘reduction amounting to 6014 tons. 


Proposed Deep-Water Harbour near Kirkcaldy.—For 
some time past there have been rumours that the North 
British Railway Company favoured the vicinity of Kirk- 
caldy as the site for a deep-water harbour on the Fife 
coast, and last Thursday the truth of these reports tran- 
— The previous afterdoon a deputation from the 

arbour Commission, headed by Provost Black, waited 
on the directors in Edinburgh. They were introduced 
by the manager, Mr. Conacher. As the result of the 
interview, it would appear that the Railway Company 
neither favour completing the harbour at Seafield nor 
improving the present old harbour at Kirkcaldy. On 
the other hand, they consider the vicinity of Kirkcaldy 


}as the locale of the proposed new deep-water harbour 
| in the Firth of Forth, and they stated that they would be 


prepered, if the Harbour Commission approved of Sir 
ohn Coode’s plan for constructing such a harbour at 
Ravenscraig, to the immediate east of Kirkcaldy, to 

rovide of the capital required the sum of 150,000/., the 

lance being raised by the Commission or the town. 
The cost of a deep-water harbour at Ravenscraig is 
roughly calculated at from 250,000/. to 300,0C02. It is 
expected that the railway company’s answer to the depu- 
tation will lead to a strong effort being made on the part 
of the town to raise the amount necessary to secure the 
construction of the dock and harbour. The Harbour 
Commissioners have resolved to send out invitations to 
manufacturers and other persons likely to be interested 
in the question of dock accommodation to meet in con- 
ference with them as soon as the summer holidays are 
over. 


Royal Society of Edinburgh.—At a meeting of the Royal 
Society of Edinburgh held on Monday evening there were 
submitted two communications on physical subjects, one 
by Professor Cargill G. Knott om Mr. A. Shand, on 
‘**The Volume Effects of Magnetisation ;” and another 
on ‘‘ The Laws of Motion ” by Professor P. G. Tait, who 
holds the Natural Philosophy Chair in the University of 
Edinburgh, and is one of the secretaries of the Society. 


Clyde Shipbuilding Trade: Launches during June.— 
The — of new shipping on the Clyde last month 
included some twenty-seven vessels aggregating 36,472 
tons, being a decrease of 4444 tons as compared with the 
output in June last year, but 8774 tons over that for 
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June, 1890. It was certainly a very large output—one 
which has not often been exceeded in the month of June. 
The output for the half-year ending June 30 amounted to 
190,231 tons, being an increase of 20,206 tons over that 
for the same period of 1891. Thirteen of the vessels 
launched were steamers of a total of 13,360 tons, and ten 
of them were sailing ships of a total of 23,087 tons. Three 
of the former were dredgers built by Messrs. Simons and 
Co., Renfrew, and Messrs. Fleming and Ferguson, 
Paisley; and other four of them were paddle-wheel 
steamers. Several yachts were included in the month’s 
launches. The largest steamer included in the month’s 
output was the Maria Valerie, which was built by Messrs. 
Denny and Brothers, Dumbarton, for the Austrian Lloyd’s 
Steam Navigation Company. She is rated at 4300 tons. 
The only other large steamship was one of 3600 tons—the 
Ulysses, which was built for the Ocean Steamship Com- 
pany of Liverpool. The new contracts closed last month 
represent about 20,000 tons; but other contracts may 
have been placed that are still kept quiet. 


Clyde Trust.—The financial year of the Clyde Naviga- 
tion Trust closed on June 30, and at the monthly meeting 
of the Trust, held on Tuesday, it was reported that the 
year’s revenue was the largest ever recorded, amounting 
to 368,978/. 32. 5d., as against 354,580/. 11s. 8d. in the year 
ending June 30, 1891. The past year was certainly a 
very successful one. 


Dundce Harbour Trust.—Last August it was estimated 
that the revenue from the Dundee Harbour for the year 
ending May 31 would amount to 56,075l., but it actually 
reached 59,218/., showing an excess of 31437. The expen- 
diture was estimated at 55,068/., which included a pay- 
ment of 10,000/. to the sinking fund. If the estimates 
have not been exceeded there will be a surplus for the 
year of 4150/7. A year ago the surplus amounted to 
86851. It is evident that the Dundee Harbour finances, 
despite the dulness of the staple trade, are in a very 
buoyant condition. One big item of expenditure for the 
year 1892-93 will be an estimated outlay of 1200/7. in pay- 
ment of proposed improvements and alterations on the 
70-ton crane, so as to increase its lifting capacity to 90 
tons. It seems that this crane was erected some nineteen 
years since, and cost 7200/., in addition to the cost of the 
foundations, which cost 3500/, 


The New Loch Katrine Aqueduct.—Apropos of the 
annual inspection of the Loch Katrine Water Works by 
the Glasgow Water Commissioners, which took place last 
week, it may be mentioned that the new aqueduct which 
is being constructed from Loch Katrine to the city will 
have a total length of 234 miles, and of this 164 miles, or 
about two-thirds, is in process of construction or is com- 
pleted. It will be of sufficient dimensions to discharge 
70,000,000 gallons of water per day, which, added to the 
discharge of the present aqueduct of 40,000,000 gallons 
per day, will bring the total supply to the service reser- 
voirs to 110,000,000 gallons per day. For this increased 
supply Loch Katrine is to be raised 5 it., bringing up its 
storage capacity to 9,849,000,000 gallons, and Loch Ark- 
let, which will be connected, with Loch Katrine by 
tunnel, raised 25 ft. When additional water is wanted 
for the city, Mr. Gale, the engineer, is of opinion that it 
must come from the valley of Lochs Voil and Doine. 


Foreign Shipments of Stcel Manufactures from the 
Clyde.—The value of the steel manufactures shipped from 
the Clyde during the past quarter was 150,308/., as com- 
pared with 135,152/. for the shipments in the preceding 
quarter, and 148,015/. for the shipments during the quarter 
ending June 30, 1891. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Electioneering matters 
have this week occupied the attention of the majority of 
people here far more than business, and, in fact, it has 
been a somewhat difficult matter to obtain quotations. 
Next to no business has been transacted, that which has 
been done being only for small lots of iron. On Tuesda 
the weekly market was pretty numerously pivinace vs | 
but political prospects were all that were talked about. 
For immediate delivery of No. 3 g.m.b. Cleveland 

ig iron f.o.b. small odd lots were said to have changed 
ats at 403. 6d., but there were buyers who would 
only give 403. Makers, however, would not hear of 
anything below 41s. No. 4 foundry was 39s. with some 
sellers demanding 39s. 6d., and grey forge was 38s. 6d., 
but probably 38s. would have been accepted for the 
latter b smny white, which is now pretty plentiful, 
the furnaces having made little else since they re-started, 
was said to be obtainable at as low a figure as 36s. 6d. 
There was a wide difference in the quotations of buyers 
and sellers of Middlesbrough warrants, and nothing at all 
was done in them. They were quoted 40s. cash buyers 
and 43s, sellers. To-day being polling day in the borough 
there was absolutely nothing doing. Quotations, how- 
ever, were said to be unchanged. 


Manufactured Iron and Steel.—In these two important 
industries there is little new. Quotations are a shade 
firmer, but not quotably altered, and many establishments 
are a good deal better employed. Common iron bars are 
5l. 103.; iron ship-plates, 5/. 5s.; steel ship-plates, 
5l. 17s. 6d. ; iron ship-angles, 5/. 2s. 6d. ; and oak ship- 
angles, 5/. 12s. 6d., all less discount. Heavy steel rails 
remain at 4/, net at works, 


The Make and Disposal of Pig Tron.—The monthly 
returns of the make and disposal of Cleveland pig iron, 
issued at Middlesbrough a day or two ago by the Iron- 
masters’ Association, show that there are now 76 furnaces 
blowing in the district, or seven less than at the beginning 





of the strike. Messrs. Bolckow, Vaughan, and Co. have 
one more at Eston Steel Works, and one less at the 
Cleveland Works; the Normanby Iron Company have 
restarted neither of their furnaces yet ; Messrs. Gjers, 
Mills, and Co. have three in blast against two when the 
strike started ; Sir B. Samuelson and Co., five against 
six; Bell Brothers, seven against eleven; the Tees 
Bridge Iron Company have restarted neither of theirs, 
and there are only five against six blowing at Consett. 
Last month, it will be remembered, there were only 
three furnaces in blast at all, and none upon Cleveland 
iron. There are now 38 on Cleveland iron, against 
60 before the strike, and 58 at the end of last June, and 
38 on hematite, basic, and other kinds, against 33 before 
the strike, and 32 last June. The make of Cleveland iron 
only amounts to 16,964 tons, a decrease on the correspond- 
ing month of 108,868 tons, and on February—the last 
month in which the furnaces were working as usual—of 
24,409 tons. The make of hematite, basic, spiegel, and 
other kinds was 40,801 tons, an increase of 34,677 tons on 
May, but a decrease of 46,412 tons on the corresponding 
month. The total of all kinds amounted to 57,765 
tons, an increase on May of 51,641 tons, but a decrease on 
the corresponding month of 155,280 tons. The decrease 
in stocks has also again been very marked, and the quan- 
tity of Cleveland pig now remaining in stock, either in 
warrant stores or in makers’ hands, is iewer than at any 
time since the end of 1872. Makers’ stocks now only 
amount to 7518 tons, a decrease of 16,241 on the month, 
and of 118,052 tons on the corresponding date last year. 
Makers’ stores remain at 650 tons, a decrease on the corre- 
sponding date last year of 939 tons. In warrant stores 
there has been a decrease of 23,250 tons on the month, 
and of 100,819 tons on the twelve months. The total 
stocks are now only 48,472 tons, a decrease on the month 
of 39,491 tons, and on the year of 219,810 tons. 


The Fuel Trade.—Fuel generally is rather quiet. At 
Newcastle best Northumbrian is still quoted 10s. f.o.b., 
but small steam is easier at 4s. 3d. Bunker coal is very 
dull and some of the mid-Durham collieries are offering 
to sell at low prices. Here best blast furnace coke is 13s. 
delivered at Cleveland works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Further Important Developments of the Yorkshire Coal 
Ficld.—Efforts to develop the coalfields of South York- 
shire have not for many years past been so numerous and 
so effective as at present, The new colliery at Cadeby 
where the Denaby Main Company is sinking, has reached 
a —— of 390 yards, and when it is opened out, that, with 
the Denaby shafts, is expected to make a total output of 
1,600,000 tons per annum, At Hickleton, near Wath, 
sinkings are being made into a new coalfield extending 
over 3000 acres. Sinking operations are shortly to com- 
mence at Grimesthorpe, on the estate of Mr. Foljambe, 
and the Hemsworth Fitzwilliam Colliery Company are 
sinking a third shaft 18 ft. in diameter to a 4-ft. seam which 
the ey tape now working. AtSouth Kirby a lower bed 
of coal is to be reached by the upcast shaft, and the Womb- 
well Main Conta are driving a second shaft to the 
Silkstone seam. There are numerous extensions on a 
smaller scale and these all point to an investment of 
capital in this direction that cannot pass unnoticed. 


John Brown and Co., Limited.—At the annual meeting 
of the shareholders held on Friday, Mr. J. D. Ellis pre- 
sided. He stated that, though there had been depression 
in the iron and steel trades during the past year, at the 
Atlas Works there were specialities, including their col- 
lieries, and therefore they had not suffered so much as 
otherconcerns. At the Rotherham Main Colliery the High 
Hazels seam had been reached at a depth of 340 yards. The 
coal was 4 ft. 6 in. thick of superior quality, and almost 
as good as cannel. Last month they reached the Barnsley 

and found a seam 8 ft. thick at the point of discovery. 
He hoped their dividend another year (now 10 per cent. 
would be helped by these new sinkings. The undivid 
profits for the past year were 201,979/. Interim divi- 
dends were paid last December absorbing 29,611/., leav- 
ing 172,368/. to be dealt with. A further dividend would 
take 57,445/., leaving 114,0007. The directors proposed to 
add 50,0007. to the reserve fund to write off 41,5697. for the 
purchase of the freehold of the works from the Duke of 
Norfolk, and to carry forward 23,353/. Mr. Townsend, 
who has been in the employment of the company for 
many years, has been appointed to the vacant secretary- 
ship occasioned by the death of Mr. Duncan. 


Sheffield Exports to the United States.—The cutlery 
exported from Sheffield to the United States during the 

uarter ended June 30 last was 33,090/., against 21,666/. 

uring the corresponding quarter of last year, and 
23,0791. for the first quarter of the present. Of steel the 
total exported for the past quarter was 66,896/., being 
about 1500/. less than during the corresponding quarter a 
year ago. 





NOTES FROM THE SOUTH-WEST. 

_ Cardif.—The iron and steel trades have shown some 
improvement, several g rail orders having been re- 
ceived. The tin-plate trade has also ruled firm. The 
amount of business passing in steam coal has been limited, 
the best qualities have made lls. 9d. to 12s., while 
secondary sorts have realised 11s. to 11s. 6d. per ton. 
Household coal has been inactive; No. 3 Rhondda large 
has made 12s, to 12s. 3d. per ton. Patent fuel has ex- 
hibited little improvement. Coke has been firm ; foundry 
ualities have brought 21s. 6d. to 22s. 6d. ; and furnace 
itto, 18s. to 18s. 6d. per ton. 


Customs at Bristol.—The amount of customs revenue 








collected at Bristol last year was 1,200,429. The corre- 
sponding collection in 1890 was 1,141,456/.; in 1889 
1,016,8232. ; and in 1888, 948, 9087. 


Dock Extension at Newport.—Additional dock accom- 
modation at Newport was brought into operation on 
Tuesday. The extension is connected with the existing 
dock .by means of a gutway which may be opened or 
closed as occasion requires, but the lock of the new work 
is separate from the entrance to the older dock. The 
new entrance will enable ships of 500 ft. to be docked. 


Gas at Pontypridd.—The Pontypridd Local Board has 
agreed to purchase the works of the local gas company 
for 35,000/., including 50007. to be paid to cover capital 
expenditure for the erection of new plant, &c. It is in 
contemplation to lay down mains to Cilfzrydd and other 
outlying districts. The agreement which the Local 

has concluded with the company is a provisional 
one, being subject to the approval of the shareholders. 


The Sliding Scale.—At a recent ballot of miners of 
Monmouthshire and South Wales a majority of 11,500 
out of a total of 63,556, who voted, decided in favour of 
terminating the sliding scale, which regulates wages. On 
Thursday six months’ notice was accordingly given to the 
coalowners to terminate the sliding scale. 


Rhondda and Swansea Bay Railway.—A considerable 
saving in the cost of constructing an extension of the line 
is expected to be effected by leaving out a proposed tunnel 
through the Raglan Mountain, and simply carrying the 
line from Port Talbot across Aberavon Moors to Briton 
Ferry and across the Neath. 


Barry Dock.—The shipments of coal from Barry Dock 
last week were 86,644 tons. Coke was also exported to 
the extent of 2039 tons. 


Newport, Aberearn, Black Vein Steam Coal Company, 
Limited.—The directors, in their report for the twelve 
months ending March 31, 1892, state that the output for 
the year was 458,000 tons, and that the accounts show a 
= t of 28,2737. 4s. 1d. ‘There has been a further expen- 

iture on boilers and masonry and extra plant 
for opening up the lower black vein, of 3271/. 9s. This 
amount the directors have written off against profit and 
loss account, and the shareholders have thus obtained 
what is ony a new colliery, without having raised 
any further capital. Seventy-eight more cottages have 
been built, at a cost of 91737. 1s. The company has now 
338 cottages, which have cost about 39,000/., 162 of which 
are at present free from any building loan. These, with 
the 354 wagons, valued at 10,600/., are a valuable asset. 
The dividend recommended for 1892 is at the rate of 10 

-—— per annum, leaving 1154/. 13s. 11d. to be carried 
orward. 


Pontypridd Sewerage.—The last brick of the Ystrady- 
fodwg and Pontypridd joint sewer was laid on Thursday 
at Nantgarn by Mr. D. Leyshon, chairman of the Ponty- 
pridd Local Board. The length of the sewer is 18 miles, 
and in its construction about 8,000,000 bricks have been 
used, with about 10,0002. worth of cement, and 10,000. 
worth of cast-iron pipes. The section of the sewer varies 
from 3 ft. 4 in. by 2 ft. 8in. to 5 ft. 6 in. by Z in., the 
syphons under the river being 2 ft. 9 in. The sewer 
passes eight times under the Taff Vale Railway, seven 
times under the river, once under the Glamorganshire 
Canal, and once under the Forest Iron Works feeder. 
There has been 34 miles of tunnelling, the average depth 
being 15 ft., and three different voles have been tra- 
a Messrs. W. R. Parker and Co. were the con- 
tractors. 


Sudbrook.—An iron steamer of about 500 tons dead 
weight, built by the executors of the late Mr. T. A. 
Walker, Sudbrook, has been launched from the Sudbrook 
Shipbuilding Yard. The vessel will receive her engines 
and boiler in the Alexandra Dock, Newport. She will 
be fitted with a set of Messrs. Fleming and Ferguson’s 
patent balanced quadruple-expansion engines indicating 
500 horse-power. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
Mr. H. Allen, managing director of Henry Bessemer and 
Co., Limited, Sheffield, has been elected a director of 
this company. Mr. Davies and Mr. Allen have con- 
sented to act as a works sub-committee, and it is proposed 
to give them a remuneration of 7501. per annum. A con- 
siderable portion of the company’s holding in the Windsor 
and Annapolis Railway has been disposed of at a profit. 








_. BALANCED Cam FoR GoLp Stamps.—Up to the present 
it has been the practice in millwork to build each five- 
stamp battery with all five cams either on the right, or 
on the left-hand side of the stem-rod, consequently each 
stamp revolves in one and the same direction. The 
immediate result of this one-sided arrangement is: a. A 
side thrust on one cam shaft bearing. 6. The stamps fall 
to one side of the dies, wearing them unevenly. c, The 
ore is caused to silt to one po of the mortar box. To 
remedy these defects a balanced cam has been invented 
by Mr. Charles Raleigh, of Johannesburg, Transvaal ; by 
it each stamp is alternately lifted on its right and left- 
hand side, and revolved in these alternate opposite 
directions. The result of this arrangement is that there 
is always a right and left-hand cam engaged at the same 
time, their thrusts equalise each other, and the cam shaft 
runs balanced between its bearings, the collars running 
free of the latter. Four double-armed and two single- 
armed cams are used, the double-armed being a combina- 
tion of a left and right-hand cam, the arms being 108 
deg. apart, the order of the drop is not altered. ese 
cams are being manufactured 4 Messrs. Fraser and 
Chalmers, the Sandycroft Foundry Company, and Messrs. 
R. Hornsby Brothers, Grantham. 
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REFRIGERATING MACHINERY ON THE 
WHITE STAR STEAMERS “ BRITANNIC” 
AND ‘‘GERMANIC,” 

Ovr illustration on the opposite page shows the 

carbonic anhydride refrigerating machine made by 

Messrs. J. and E. Hall, Limited, of Dartford, and 

fitted on these steamers for preserving a cargo of 2600 

quarters of beef in each ship. The machine is of the 

duplex type, with compound steam cylinders, each 
cylinder having a compressor placed in line behind it. 

Under ordinary conditions both compressors are 

worked, but as each compressor has its separate con- 

denser and refrigerator there are two perfectly distinct 
refrigerating machines, and either of them may be un- 
coupled, leaving the remaining one to be driven by the 
compound engine. Either of them is of sufficient 

wer to maintain the necessary temperature in the 
holds, thus affording double security to the cargo. 

The bed of the machine contains at its front end the 

steam surface condenser, and in the body of the cast- 

ing the carbonic anhydride condenser coils, which are 
made of solid drawn copper pipes without joints in 
the bed. 

Carbonic anhydride, unlike ammonia, has no affinity 
for copper, hence that material can be used to resist 
the action of the sea water. The carbonic anhydride 
is first compressed, then passes into the condensers in 
the bedplate of the machine, where it is liquefied, and 
thence in the form of a liquid it passes to the refrige- 
rator and expands here into coiled pipes, and absorbs 
the heat of the brine which passes round these coils, 
and thence to the meat holds, returning finally to the 
refrigerator, Separate brine pumps in duplicate are 
provided for circulating the cooled brine through the 
pipes in the meat holds. The machine illustrated, 
when running at its normal speed of 100 revolu- 
tions per minute, indicates .23 horse- power. The 
pump piston is packed by cup leathers, and lubri- 
cated with glycerine. he gland also consists of 
two cup leathers between which glycerine is forced 
in under a pressure 10 per cent. greater than that in 
the pump barrel. Owing to this a certain amount of 
glycerine leaks in the pump barrel, and has to be ex- 
tracted by a separator before the gas passes to the 
condenser, The suction and delivery valves are made 
out of tool steel, the valves being coned at 45 deg., 
whilst the seats, alsoof steel, are rounded, so that the 
bearing surface is very narrow. Relief or safety 
valves are also fitted to prevent a breakdown in case 
the pressure in the pump barrel becomes excessive. 
Essentially these valves consist of a disc of copper, 
which will give way under a pressure of 1500 lb. 
Above this disc is a spring loaded relief valve which 
is opened by the pressure, after the copper disc has 
been burst through. A certain amount of the liquefied 
gas is drawn over from the refrigerator by the pump, 
in addition to the gaseous CO,, This liquid is con- 
verted into gas during the compression stroke by the 
heat then developed, and owing to its latent heat 
keeps down the temperature in the pump. The joints 
between the various parts of the refrigerator are made 
by jointless copper rings, compressed between two 
faced surfaces, and in spite of the high pressures em- 
ployed—about 50atmospheres—are said tobe absolutely 
tight. The machine is very compact and occupies 
much less space than cold air or ammonia machines of 
equal power. The various parts being small, can 
easily be made of ample strength. 

On Tuesday last a somewhat larger machine capable 
of making 24 tons of ice in twenty-four hours, and 
which has been built for Nelson Brothers, Limited, of 
Napier, New Zealand, was tested at the makers’ 
works. Unfortunately, full particulars of the results 
of this test have not yet reached us, and we are 
therefore unable to compare the efficiency of a machine 
of this type with that of the ammonia machines. We 
hope, however, to give the figures later on. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 30, 1892. 

Founpry irons have dropped to-day 1 dol. more for 
standard brands. This means a further reduction of 
output of at least 10,000 tons per week. The deple- 
tion of stocks has been disappointing, and prices are 
now at the lowest point known for years. Railroad 
building is at a very low ebb, and in several instances 
work that was to have been begun in July has been 
postponed. Bridge, car, and locomotive builders are 
booking large orders and have no cause of complaint. 
Pig iron demandis weak. Southern companies report 
a falling off in orders. The dispute between the iron- 
workers and their employers has not been adjusted 
yet, and there is much nervousness in trade circles. 
The workmen’s scale was made when it was thought 
that iron would not decline below 2 cents per pound, 
but it has been selling below that price for several 
years. The depression continues beyond the time 
decreed by the prophets and there are no signs of 
bettering conditions. Too much iron and steel are 
made for current requirements, but a violent reaction 
is among the probabilities. The shop demand calling 
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for sheet iron, wire rods, pipes, tubes, merchant steel, 
&c., is good, while in rails, plates, and structural 
iron orders are slow. A large amount of autumn 
work is in sight. The presidential campaign will be 
an unusually exciting one, and will somewhat interfere 
with business. 





Vienna City Rarways.—A Bill authorising the con- 
ert of these lines has now received egidatine ap- 
proval. 





Storace Tanks.—Mr. Thomas Mudd, of the Central 
Engine Works, West Hartlepool, has patented an ex- 
pansion cylinder for tank steamers to supersede the 
— tanks or trunks placed over the oil ing 
holds, so that the oil can rise when it expands in bulk 
owing to rise in temperature. The fact that the presently 
used expansion tanks do not F peg against an inlet of 
air has suggested to Mr. Mudd the expansion cylinders 





bored out and fitted with pistons. The upper end of each 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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after the termination of the strike. 








cylinder is open to the atmosphere, being merely roofed 
‘in for shelter, and the lower end is open to the oil hold 
| and fitted with stops to prevent the piston falling out at 
| the bottom. The piston would lie upon the surface of the 
|oil just as the ram lies upon the water in a hydraulic 
cylinder or pump, without any space between, thus 
| entirely doing away with the gaseous space now existing 
| over the surface of the oil in the usual expansion trunks. 
It will be at once seen that this arrangement allows for 
expansion of the oil, whilst at the same time it keeps it 
entirely inclosed from the atmosphere; for as the oil 
expands in bulk it lifts the piston in the cylinder, thus 
making more room for itself; and when it contracts the 
weight of the atmosphere above pushes the piston down, 
keeping it always in contact with the surface of the oil. 
No air whatever would be allowed access to the under side 
of the piston, and if any gas accumulated there it would 
be harmlessly discharged at intervals, if thought desir- 
able, by means of a small pipe and cock attached to the 
piston and passing up to a considerable height above it ; 
the cock being shut and locked as soon as the gas was 
| discharged. 





























ENGINEERING. 





59 





Jury 8, 1892.] 
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CONSTRUCTED BY MESSRS. J. AND E. HALL, ENGINEERS, DARTFORD. 
(For Description, see opposite Page.) 





INDUSTRIAL NOTES. ; 

Born among employers and employed political ques- 
tions have had precedence over the labour questions 
during the past week, or rather perhaps the one set 
of problems has been merged in the other. In the face 
of a General Election, neither side desired to give pro- 
minence to matters of dispute relating to labour when 
votes were being solicited for candidates belonging to 
the opposing parties and factions in the political 
world. The only body of men who gave special pro- 
minence to labour was the Miners’ Federation, but 
this was on one point only—the Mines Eight Hours 
Bill. ‘‘ The Social Democratic Federation” professedly 
put the labour question first, but it was in reality sub- 
ordinate, for that body is in no sense an industrial 
body, it is indeed pre-eminently political. But the 
election has been and is being fought less distinctly on 
political lines than previous general elections. The 
social element has become an essential feature in poli- 
tical strife, and it is a factor which neither side can 
exclude from its programme. ‘The chief features in the 
labour programme are the reduction of the hours of 
labour by Act of Parliament, the payment of fair rates 
of wages by Government and municipal and local 
bodies, and the abolition of sweating. There is no 

‘ general consensus of opinion upon these subjects, in so 
far as the methods of enforcement are concerned, but 
there exists a conviction that all Government depart- 
ments and public bodies should be compelled in some 
way to ‘‘show an example” to all other employers of 
labour as regards the hours of work, the rates of 
wages, and the conditions ofemployment. The modes 
of enforcement are not so clear, nor are men agreed 
upon the means to the end, but the sentiment is wide 
and strong in favour of the principle. 





The report of the Associated Blacksmiths states 
that the unemployed return compares unfavourably 
with the last return sent in, but the increase in the 
number of out-of-work is only 17, and only 6 addi- 
tional on strike pay, the latter number showing a great 
decrease as compared with the two previous months, 
The sick-roll also shows a substantial decrease in 
numbers compared with the previous month. This 
union is enforcing a fine of 10s, upon members working 
overtime on all new work in the Dundee district. At 
Greenock all the men who went in to work during the 
strike of the National Society of Engineers have been 
discharged with the exception of two; the society 
therefore think that they should not further interfere. 
The members of the union working at Barrow-in- 
Furness have agreed to accept 5 per cent. reduction on 
piece rates, and the workers at the Jute Factory had 
also accepted a similar reduction of 5 per cent., the 




















men expecting to be put on short time. A dispute of 
a short duration occurred at the North-Eastern Rail- 
way shops at Newcastle, affecting some 300 men, on 
the question of suspensions on a Saturday, when a full 
reduction is made for a short day, notwithstanding the 
fact that sometimes 24 hours are worked in the previous 
five days to make up for the short day on Saturdays. 
After being out a short time the dispute was settled 
amicably. At the Scotswood shipyard at Newcastle 
a dispute arose over some new bye-laws for the shops 
which the men resisted. The union have refused to 
make a grant to the Belfast Linen Lappers, and the 
executive have refused to make a grant to the ‘‘ Scot- 
tish Trades Council Independent Labour Party,” to 
assist in sending labour members to Parliament. 





The condition of the engineering trades throughout 
Lancashire ‘shows little change, and even but little 
variation. That there is a general slackening off is 
certain, but so far it is so gradual that the discharges 
have been inconsiderable except in a few instances. 
The worst that can be said is that there is an absence 
of activity, as compared with a yearago. Some of the 
establishments engaged on special work, and the firms 
having a reputation for specialities, are still well 
engaged on work in hand, and machine toolmakers of 
special kinds have had a fair share of new work lately. 
But generally toolmakers are complaining of lack of 
orders, and locomotive builders are decidedly slack, 
while the recent orders have only been obtained on what 
may be termed ‘‘cutting prices.” The downward 
tendency is further indicated by the rumours of reduc- 
tions in wages. No decided stop in this direction has 
been taken as yet, and no notices have been issued, 
but the subject is being mooted, and there are indica- 
tions of possible attempts to reduce wages ere long. 
Probably the Lancashire employers will await the 
result of the action of the north-east coast employers 
before they make any forward movement. In the 
railway departments generally, other than locomotives, 
very little work is coming forward, while the old con- 
tracts are being rapidly completed and cleared off the 
books. The boiler shops are also short of work. The 
iron trade is extremely quiet, but some new orders are 
reported. Manufactured iron is only inquired for in 
small quantities for present requirements. Altogether 
the outlook is not promising, but the tone is by no 
means one of despondency. 





In the Sheffield and Rotherham district there is a 
more hopeful tone. The recent depression as regards 
railway material has sed away. Many inquiries 
are being made for quotations in the market, possibly 
stimulated by lower prices, and it is expected that 








some good orders will be booked. The probability is 
that the demand for labour will increase, so that 
threatened reductions in wages will pass away. It 
seems not improbable also that prices will harden in 
some branches of trade. We never felt any de- 
spondency as to the trade in the Sheffield district even 
when the tone of despondency was at its worst, and 
now we find that the business done in the first six 
months of this year has even exceeded that of 1891 in 
many instances. In the heavier iron and steel trades 
a tolerably good turnover is taking place. The only 
disturbing element seems to be in the coal trade, in 
which there is a good deal of uncertainty. If this 
would only pass away the whole district would soon 
be busy in most of the varying branches of industry. 
So long as the coal trade is uncertain the orders given 
and the contracts made will be scant, but the work is 
ready if the difficulties can be removed. The mere 
fact of a more hopeful tone prevailing is an indication 
of improvement, for the tone follows rather than pre- 
cedes where improvement is concerned, while it anti- 
cipates depression in most instances. Sheffield is 
always intensely political, and the general election on 
this occasion is more exciting than usual; but the 
anticipation is that as soon as it is over increased 
industrial activity will ensue. This buoyant feeling 
will accelerate the improvement which is already 
manifest, but the uncertainty in the South American 
markets still affect, and will affect some of the local 
branches of trade. The labour market is tolerably 
free from disputes, and no serious difficulty is in view 
at rom present time in any important branch of local 
trade. 





In the Cleveland district the men are getting back 
towork. This is the gratifying statement from one 
of the chief local agents of the workmen. But there 
are many, very many, who have not yet been able to 
re-start. It takes a long time to get some of the fur- 
naces ready, and the ironstone is not yet so pressingly 
needed as it will be, and was hoped to be by this time. 
But there is another great difficulty, some of the work 
has gone to other districts, and it is not so easy to get 
it back again. Speaking of the Durham strike, the 
leading agent of the Cleveland workmen says: ‘‘ The 
evils of the Durham strike will never be known. The 
extent of the damage done will not be measured in 
this century.” These two brief sentences are not from 
an enemy, but from the tried friend of the workmen. 
He speaks for them as a representative of Cleveland. 
The Eston Steel Works have re-started, and it is hoped 
locally that they will be able to carry on successful opera- 
tions without furtherstoppage, and so remove the misery 
and poverty which have so longexisted at Grangetown, 
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* at Southbank, and on the Teesside generally. The price 
of No. 3 pig iron has gone up considerably, in conse- 
quence of, its scarcity ; the price of the warrants had 
advanced to 42s. 6d., so that the men will be entitled 
to an advance in wages on the basis of the sliding 
scale. The ironstone miners have had to deplore three 
fatal accidents in one week on resuming work, three 
poor fellows who, after suffering fourteen weeks of 

rivation, were killed in the first week after resuming 
esata It is very gratifying to find that there is a 
hopeful tone in the district as regards the future. 





The condition of affairs in the Tyne and Wear 
districts in the engineering and cognate trades is 
causing a large amount of anxiety in a variety of ways. 
The men have met in large numbers and have resolved 
upon taking joint action, in the event of the 10 per 
cent. reduction being enforced, or attempted. The 
sectional societies affected have decided to leave the 
whole matter in the hands of the North-East Coast 
Committee to be dealt with as they deem best. We 
cannot but think that it would have been wiser to 
select a fresh committee for many reasons, and 
especially because the present committee have incurred 
some disapproval on account of their previous action. 
This does not mean that they have done anything 
wrong, but merely that a committee that have once 
conducted a strike, invariably create friction. How- 
ever, the men have so decided, and we can only hope 
that prudence will guide the committee in all they do 
or attempt to do. The dispute, in so far as the sea- 
going engineers are concerned, is settled, the men 
having provisionally accepted a substantial reduction 
rather than strike in the present condition of the 
shipping trades. The revised scale is submitted to 
the men for their acceptance, so as to avert a strike. 

There is a surprising and pleasant set-off to the 
present attempted reduction in wages in the Newcastle 
district. It will be remembered that Mr. William 
Allan, of the Scotia Engineering Works, conceded the 
eight hours on January | last, the men accepting 5 per 
cent. reduction in wages. The scheme has worked so 
well that Mr. Allan has returned voluntarily to the 
old rates of wages, by restoring the 5 per cent. This 
practically means 10 per cent. advance, while the 
other employers are asking 10 per cent. reduction. 
Thus the eight hours system has worked so well that 
employers and employed have benefited by it. 


Vhe July number of the Iron Workers’ Journal 
reports the result of the last ascertainment of the 
accountant’s report upon the prices of rails, plates, 
bars, and angles, from which it appears that the 
average selling price was 5/. 93. 2.71d., and consequently 
the rates of wages remain unchanged for the two 
current months. The effect of the disturbances in the 
coal trade has certainly had the effect of steadying 
prices in the iron and steel industries, but whether the 
better prices and better rates of wages can be said to 
make up for losses in other ways is a matter of opinion, 
or probably of calculation, if we had an accurate 
detail of all the facts and circumstances. 





The audit of the books in the South Wales and 
Monmouth districts, in connection with the iron and 
steel trades, has resulted in a reduction under the 
sliding scale of 2 per cent., thus bringing down the 
rates of wages to the standard. The notices to termi- 
nate the scale expire on September 1 next, when it is 
thought that the scale will be abandoned. The feel- 
ing against sliding scales is increasing in many dis- 
tricts, and the fear is that a they will be aban- 
doned in some cases where they have been in operation 
for some time. The sliding scale is but a device to 
get rid of strikes, and in this respect the scales have 
worked fairly well for many years, If some better 
device can be substituted all the better ; but to aban- 
don the practice without substitating something in its 
place will only lead to further disputes and to dis- 
aster. In the North of England districts, in the Mid- 
land districts, and in some isolated cases, the sliding 
scale has prevented ruinous strikes, much suffering, 
and prolonged distress ; the wisest way, therefore, is 
to try and rearrange the basis of the scales rather 
than to discard them, or to substitute some other mode 
of arrangement whereby strikes may be averted. 





What threatened to be a most disastrous lockout 
has been averted. The initial steps zor averting the 
disaster was taken by the Mayor of Leicester, Mr. 
Thomas Wright. The dispute was mainly over the 
question of a limitation of the number of boys and 
youths in the boot and shoe trades, though some other 
matters were at the bottom of the original action on 
the part of the workmen. The threatened lockout 


was in consequence of a strike at Northampton, in 
which some 800 men were involved, but the lockout 
itself, had it occurred, would have affected from 86,000 
to 90,000 operatives of all grades and of both sexes, 
The demands of the Northampton men included a 
statement of wages for clickers and pressmen, a 
classification of the materials used in boot and shoc- 








making, and the limitation of boy labour. The 
Northampton manufacturers said that, as the demands 
really affected the whole trade, the whole of the 
federated employers should be consulted. The men, 
however, struck work, and then came the threatened 
lockout unless the Northampton men resumed work. 
The trade union leaders were as anxious to avert the 
total stoppage of the trade as the employers, but some 
difficulties intervened, and so the employers resolved 
to lock out. Before the notices expired the Mayor of 
Leicester wrote to the general secretary of the union 
suggesting certain terms and conditions ; these with 
slight alterations were accepted by the workmen’s 
representatives, and the whole of the questions are to 
be submitted to arbitration. So ominous was the out- 
look at one time that the votes of the members of the 
trade were being taken with the view of foregoing 
strike pay for the first two weeks, and of making a 
rather heavy levy upon all in work for those on strike, 
as it was expected to be a prolonged struggle. Happily 
the men’s representatives are favourable to arbitra- 
tion, and thus were prepared at once to give effect to 
the representations of the Mayor of Leicester. 





The eight hours question for miners is being pressed 
in most of the mining constituencies of Great Britain 
with a vigour which does credit to the activity and 
pertinacity of the union, ifit showsa want of prudence 
and consideration on the part of those who desire to 
make manifest their ardour and zeal. The Lancashire 
Federation have issued a manifesto pillorising not only 
those who voted against the Mines Eight Hours Bill, 
but those who were absent. But the feature in the 
movement which most deserves condemnation is their 
treatment of Mr. Broadhurst, whose labours on their 
behalf deserve better recognition. If the workmen 
are unjust to men of their own class, how can they 
complain of injustice to them, whether by employers 
or others ? 





The building operatives are gaining concessions in 
most towns, showing that the building trades are in a 
flourishing condition. In Birmingham the masters 
have conceded the men’s demands partially, and thus 
ended the dispute. In Bristol the masons and brick- 
layers refused the terms conceded to the other branches, 
and struck work, but the refusal only pertains to the 
arbitration clause in the new rules. Men prate about 
arbitration on the platform, but refuse to apply the 
principle.in practice. It is a misfortune that real 
arbitration has made so little progress during the last 
three years, notwithstanding all the eulogies upon it 
both in and out of Parliament. 


There is still great difference of opinion as to the 
action to be taken over,the sliding scale in South Wales, 
The ballot resulted in a majority of 11,052 in favour 
of giving in the notices for the termination of the 
scale, but the vote was by no means decisive as to the 
repudiation of the principle of the scale. The 63,556 
who voted were not agreed as to what should be done 
in the event of the employers refusing to revise the 
scale, and the attempt to force a decision in this respect 
ended in confusion, the meeting breaking up without 
any decision thereupon. Meanwhile a conference will 
take place of the Silding Scale Joint Committee when 
probably some modified proposals may avert the 
threatened dispute. 





The Northumberland miners put in a claim some 
time ago for an advance of 10 per cent. in wages. The 
matter was recently discussed by the joint committee, 
when the employers laid a statement before the men’s 
representatives showing that prices were lower than 
in November last. The whole matter was discussed 
in a friendly way, when it was decided that the rate of 
wages should remain unaltered. 

The strike of the pit boys, or ‘* pit lads” as they are 
called, at Carlton Main, in South Yorkshire, continues 
without any prospect of a settlement, In other parts 
of Yorkshire the play day is still a matter of dispute, 
irritation, and loss of time. At the Manvers Main 
the men have a dispute as to propping in the mine, 
which the men allege costs them a day’s work. 

In some of the Midland districts the coal trade is 
not prosperous, many call it decidedly bad. Though 
there is no indiation of any reduction in wages, the 
men fear that a reduction might be sprung upon them 
at any moment. The iron and steel trades are very 
slack, so that coal is not in great demand at present. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, June 25, there was launched from the 
yard of the Tyne Iron Shipbuilding Company, Limited, of 
Wellington Quay-on-Tyne, a steel screw steamer named 
Leander, built to the order of Messrs. Graham, Anderson, 
and Co.. of Carlisle, of the following dimensions: Length, 
315 ft.; breadth, 40 ft. 6 in.; —_ moulded, 23 ft.7 in. The 
engines, which are to be supplied by the Wallsend Slip- 
way and Engineering ergo Limited, are of the 
triple-expansion type, having cylinders 23 in., 38 in., and 





61 in. in diameter respectively, by 45in. stroke, and work- 
ing at a pressure of 160 lb. 





There was launched on June 27 from the yard of 

essrs. Ramage and lerguson, Limited, Leith, a vessel 
of 2400 tons, which combines the qualities of a steam 
yacht and of a well-equipped cruiser. It has been built 
for the King of Siam. The vessel, named Maha 
Chakrkri, has been designed for shallow draught, and is 
300 ft. long over all, 275 ft. between perpendiculars, 
40 ft. breadth moulded, and 20 ft. depth moulded to 
main deck. Besides suites of cabins for the royal 
household and for guests, there is at the stern a frame- 
work for a tent-house 52 ft. long, with the sides and 
divisions made up of hangings of tapestry and silk. All 
fittings in the vessel are of teak to withstand the attacks 
of white ants. The vessel is to be propelled by two sets 
of triple-expansion engines driving twin screws, steam 
being supplied from five boilers working to 160 lb. pres- 
sure. Electric light, with two Admiralty search lights 
and special ventilating arrangements, have been fitted. 
The vessel will carry several Armstrong guns, two bar- 
bettes being provided; and has a ram bow, elliptical 
stern, two funnels, and two masts with military tops. 

A further addition was made to the fleet of the White 
Star Line by the launch, on June 28, of the large cargo 
steamer Bovic at the shipbuilding yard of Messrs. Har- 
land and Wolff, Belfast. The Bovic is in every respect a 
sister ship to the Naronic, which was launched last 
month at the same yard. She will have two sets of 
triple-expansion engines driving twin screws. The 
length is 470 ft., breadth 53 ft., depth of hold 35.6 ft., 
me 9 a gross registered tonnage of about 6000 will make 
her and the Narcnic the largest freight steamers afloat. 
These are the first two steamers that have been built in 
accordance with the recommendations of the committee 
appointed by the President of the Board of Trade in 
1890 to consider and report upon the spacing and con- 
struction of water-tight bulkheads in merchant steamers. 
The Bovic will be fitted to carry about 1050 cattle on her 
upper main decks, and she will also have very special 
accommodation for horses amidships. 


On Monday, June 27, Sir Raylton Dixon and Co. 
launched from their No. 2 Dockyard two iron steam 
trawlers, built for the North Sea fishing trade. The 
principal dimensions are: Length between perpendiculars 
101 ft., beam 20 ft. 5in., depth moulded 11 ft. 8 in. They 
will be fitted with engines having cylinders 114 in., 18 in., 
and 29 in. in diameter by 21 in. stroke. 








Messrs. Fleming and Ferguson, Paisley, launched on 
June 28 a twin screw dredger named Cairndhu, built to 
the order of the Clyde Trustees, to be used in the further 
deepening and improvement of the River Clyde. Her 
dimensions are 200 ft. long by 34 ft. broad by 15 ft. 6 in. 
in depth. Her chain of buckets consists of 47, each bucket 
having a cubic capacity of 22 cubic feet. She is to dredge 
toadepth of 40 ft. below water, and will be capable of 
raising 1000 tons per hour of ordinary material. She is 
fitted by the builders with their patent independent 
traversing gear for travelling the bucket ladder in 
advance of the hull, and so enabling the dredger to cut 
her own flotation. The main engines are compound 
surface-condensing and capable of indicating 800 horse- 
power, steam being supplied by two large horizontal 
multitubular boilers. To permit of the dredger being 
easily and quickly handled there are six sets of auxiliary 
engines, all independent of main engines. The gearing 
for the buckets is fitted for two speeds so as to suit the 
kind of material the machine may be dredging. 





Messrs, Alex. Stephen and Sons, Linthouse, Glasgow, 
launched on Tuesday, June 28, the Durward, a steel screw 
steamer, built for the Continental trade of Messrs. George 
Gibson and Co., Leith, and specially intended to varry 
passengers from Leith to Antwerp. She is of the 
following dimensions: Length between perpendiculars, 
260 ft. ; breadth extreme, 324 ft. ; depth moulded, 17} ft. 
Accommodation is provided in the poop aft for fifty tirst- 
class passengers, with ladies’ cabin and all usual acces- 
sories. Her engines (which were fitted on board before 
launching) are of the triple-expansion type, having 
cylinders 23 in., 37 in., and 59 in. in diameter by 42 in. 
stroke, supplied with steam from two large single-ended 
boilers constructed for a working pressure of 170 Ib. 





The steam yacht Fauvette, 415 tons, built by Messrs. 
Ramage and Ferguson, Limited, Leith, and owned by 
M. E. Perignon, Pais, went on trial on Thursday, 
June 30, when the speed on the measu ed mile was, on 
the mean of six runs, found to be 14.02 knots. The dis- 
rae was 480 tons, and the indicated horse-power 
960. 


The s.s. Argyll, built by Messrs. William Gray and 
Co., Limted, for Messrs. J. Warrack and Co., of Leith, 
the owners, went on her speed trials the other day. The 
dimensions of the Argyll are: Length over all, 330 ft.; 
breadth, 40 ft. 6in.; depth, 27 ft. Triple-expansion 
engines have been — by the Central Marine Engine 
Works of Messrs. W. Gray and Co. The cylinders are 
25in., 40in., and 65in. in diameter, and the pis‘on 
stroke 42in. The boilers work at a pressure of 160 lb. 
per square inch. The engines were run for several hours 
at a speed of 77 revolutions per minute, the speed of the 
ship being about 12 kncts per hour. Everything proved 
satisfactory. 


The s.s. Tudor, built by Mesers. R. Irvine and Co., of 
West Hartlepool, and engined at tht Central Engine 








Works of Messrs, W. Gray and Co., Limited, for Messrs, 
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John Bacon and Co., Limited, Liverpool, attained satis- 
factory results on trial. The dimensions of the vessel 
are: Length between perpendiculars, 320 ft. ; breadth 
extreme, 31 ft. 6 in. ; depth moulded, 18 ft. The engines 
are of the triple-expansion type, supplied by the Central 
Marine Engine Works, the cylinders being 19 in., 304 in., 
and 51 in., the stroke of all the pistons being 36 in. The 
vessel is intended as a rather high-speed coasting boat, 
principally for the Mediterranean trade. She was loaded 
down to her deep load marks in Hartlepool before pro- 
ceeding on her trial trip, and in this condition progressive 
trials were made over the measured mile, and one hour’s 
full speed was run with the log overboard, the speed of 
the ship being about 11 knots an hour. 





THE BALLOON ACCIDENT AT THE 
CRYSTAL PALACE. 

The following letter, which has been addressed by Mr. 
E. A. Cowper to the editor of the Standard, is worthy of 
attention. So far as can be learned by the evidence 
available it seems perfectly clear that the recent deplor- 
able accident at the Crystal Palace arose from one or 
more perfectly preventible causes, and the more fully atten- 
tion is directed to those causes the less likely are similar 
disasters to occur in the future. Mr. Cowper’s letter is 


as follows : 
** July, 1892. 

‘* Sir, — I have only waited till the evidence was taken 
at the inquest on poor Mr. Dale at the Crystal Palace, to 
write you a line, as to what used to be the regular prac- 
tice of Mr. Green, of old Vauxhall Gardens, viz, to tie 
the neck of the balloon (that is the silk pipe through 
which it is filled) with his silk handkerchief, and directly 
the balloon left the ground to untie the handkerchief and 
leave this pipe, about 6 in. in diameter, fully open; then 
as the gas expanded it could escape freely without burst- 
ing the balloon, or bringing any strain upon it. The 
balloon at the Crystal Palace was said to hold 38,000 
cubic feet of gas, and I dare say that is correct, so that 
before it had risen 100 ft. into the air the gas would have 
expanded more than 100 cubic feet, and if the neck had 
not been untied it would, as a matter of course, burst, as 
it was stated to have been quite full of gas. 

**Mr. Green never filled his balloon, but left a good 
space for the gas to expand into; for if gas is lost there 
is not enough buoyancy to support the weight when it 
comes down. Of course, when taking up passengers at 
ten or twenty guineas apiece, there is an inducement to 
take as much gas as possible, but if the balloon is full at 
first much of it must be left out if the balloon goes up 


igh. 

& Bat the chief reason I have for troubling you is to 
call the attention of the public, and aéronauts in particu- 
lar, to the fact that any greasy cloth, or vily rags, or cotton 
waste if oily, will not only heat, but will take fire, if in 
a heap, not more thana ba rowful. I have known this 
occur, and the danger of it cannot be too widely known. 

‘*T have but little doubt but that the material of which 
the balloon was made, be it old or new, or in good condition 
or bad condition, by being oiled and rolled up and put 
by, quickly heated, and probably in a few hours more 
would have been on fire Pit had been left to itself. No 
doubt the material was quite rot:en from the heatings, 
and hence the accident. 

* Yours truly, 
** (Signed) E. A. Cowper. 

**6, Great George street, Westminster.” 








NOTES ON FUEL AND ITS EFFICIENCY.* 
By Mr. B. H. Tuwarrr. 
Part II.—Nores on A NEw Optica, PyRoMeETER. 
(Concluded from page 29.) 

THE foregoing short exposé of methods of calometrically 
determining the heat value of fuel, may not be inappro- 
priately terminated with a reference to a system of deter- 
mining the intensity of elevated temperatures of quite 
different form to that of the air pyrometers introduced 
by Berthelot, and recently further developed by Wi- 
borgh. Since the date when our illustrious ancestor 
Wedgewood invented the first practical pyrometer, 
based on the contraction principle, scientists and 
metallurgists have sought, with interminable efforts, 
for an instrument which, without being too delicate or 
too complicated, should register with fair accurac 
the degree of intensity of elevated bag S28 wit 
what success most metallurgists are thoroughly well 
aware of. Instruments, like the air pyrometer of M. 
Michael Berthelot, coming from the hands of M. Golaz, 
and conducted under the generous financial influences of 
the Institute of France, are available, and have been used 
for the determination of important facts in the branch of 
the pure science of thermo-chemistry; but instruments of 
such refined precision are altogether unfitte d for the indus- 
trial laboratory. The thermo-couple of M. Le Chatelier, 
which the author had the honour to introduce to the notice 
of English engineers some years ago (vide ENGINEERING), 
is, however, better adapted for industrial determinations, 
and by its use important molecular phenomena have 
been discovered, as well as thermic data of considerable 
value to future investigators ; nevertheless, this instru- 
ment is still too delicate in structural character for 
ordinary industrial laboratory usage, and to-day it may 
b2 safely asserted that, in metallurgic establishments, 
the temperature is determined more or less approxi- 
mately by recourse to physical test indications, and to 
the ocular judgment of turnacemen. 

Ofcourse, fort mp2 atures below700 deg. Cent., there are 
pyrometric instruments, such as those of Murrie, Siemens, 





* Paper read before the Iron and Steel Institute, 


Unfortunately, the 


Gauntlett, and others, which are more or less sufficiently | is the basis of the measurement. 
accurate; but, for elevated temperatures, ranging above | results are only widely approximate. _ 
1000 deg. Cent., we have not had the instrument that could In the new Cornu-Le Chatelier optical pyrometer, the 
be considered at all fitted for the ordinary industrial labo- | estimation of elevated temperatures is determined by the 
ratory and for daily use, and this fact is the apology the | utilisation of the absolute measurement of the intensity 
author has to offer to the members of the Institute for | of a specific luminous radiation. | 
introducing to their notice the new optical pyrometer, | This conception has been the ideal one of MM. Bec- 
which is the result of considerable research and experi- | querel, Violle, and others, but it has been left to M. Le 
mental effort on the part of M. H. Le Chatelier and M. | Chatelier (using Cornu’s photometer) to practically 
Cornu. We all know the difficulties that face the adequate | apply and successfully develop this beautiful principle. 
solution of this question of high temperature determina- | Certain thanks are also due to M. L. Appert, of Clichy- 
tion. Exposed to the disintegrating influences of intensely | Levallois, and M. Pellin, the optical instrument maker. 
active thermo-chemical actions, due to elevated tempera- | The instrument is shown by Figs.5and6. = 
tures, how can we expect any instrument to withstand, | The difficulty that occurs in the use of this principle for 
unaffected, the exposure to conditions to which, in some closely accurate determinations is the variation of the 
degree, all elements are subjective ? |emissive power of different bodies. It is pretty certain 
nd the only form or character of agent that can be that the intensity of the radiations emitted from an in- 
































candescent body are not merely dependent upon its tem- 

| perature, but depend also upon the particular nature of 
the body and its surface—but as in the instance of two 
such strikingly physically different bodies as are iron and 
brick, the emission factor only varies ;5}55th part, this 
nomena for all industrial determinations can safely be 
ignored. 

The Cornu photometer has been adopted by M. H. Le 
Chatelier, peak enables a perfect comparison to be made 
between the incandescent object (whose temperature is to 
be determined) and the luminosity of the flame of an 
acetate of amyl lamp. 

The only care required is the initial adjustment. Once 
this is satisfactorily effected, the instrument is appro- 
priate to, and suitable for, industrial thermic investiga- 
tions, and for the control of temperatures; and the 
instrument will, the author trusts, be welcomed into the 
laboratories of metallurgists and others. The author 
has added more complete data in the Appendix. 

The author, and the Iron and Steel Institute, are under 
obligations to M. H. Le Chatelier and M. Pellin, of 21 
Rue de )’Odeon, Paris, for the loan of the exhibited 
photometer, which has been specially made for this 


meeting. = 
APPENDIX. 
THOMSON CALORIMETER. 

Referring to the Thomson calorimeter, and to the 
equivalent weight of wacer corresponding to the mate- 
rials exposed to the action of, and absorbing part of the 
heat of, combustion, in this pyrometer, this equivalent 
value may be calculated from the weight of the parts con- 
stituting the calorimeter multiplied by the specific heat. 

For the specific heat of the brass tubes, 











Fig. 6. 


continuously relied upon is that which is independent of 
actual or intimate contact with the thermic influences 
whose intensity is to be determined. 
































The principle of testing the temperature of metal by gauze, &c., take... he is 0.0939 
the eye is observed in most steel and iron works; and | For the specific heat of the brass tubes 
for our thermic calculations we have hitherto taken the | glass, &c., take. . oe 0.1977 
temperature of fusion, &c., as defined by Pouillet and For the specific heat of the brass tuber 
others, corresponding to the different colours emitted as platinum, &c., take... ~ 0.824 
rays from incandescent bodies ; for instance, the tempera- For the specific heat of the brass tubes 
ture determinations here given are arbitrarily associated india-rubber, &c., take tie 9 20 
with the colours indicated. With these factors the equivale:t of water of the 
Deg. Cent. apparatus, in one example, realised 68 grammes. The 
Red-heat corresponds to ... 525 following are details of another example in which the 
je ol ” oo ume equivalent weight of water equalled 72.82 grammes, 
range tin oa 
hite 1300 
Dazzling white ,, 1500 ate aieiien Weight - mege Equivalent 
aterial Used. in eatcf to Gramms 
But such determinations are untrustworthy, and although | Grammes. Material. of Water. 
the method is convenient it does not accord with our! irre aceatael Sinead Tues mt ee 
ideas of accuracy. | ‘ oy i 
The first development of pyrometry based on this system | sa pea as or paged « pe 
is due to Messrs. Nouel and Mesuré. | Brass db 16.017 | 0.0939 9.956 
Their arrangement consisted of a happy combination |Iron. ... 12.993 0.11379 1.478 
of a piece of quartz placed between a pair of Nicol | Platinum .. 7.3496 0.0324 0.238 
prisms, in the optical tube of a spy, or telescopic glass, | — ony 16.875 | 0.1977 3.336 
provided with lens for observing the incandescent object. | — i Pz oe Pee 
By the influence of these prisms and the quartz, the | ns glass 4.161 | 0.1977 0.822 
mean radiations of the spectra are absorbed, and by the | Copper gauge. 27.122 | 0.09515 2.581 
simple rotation of the prisms the successive colours can! Wateremployed.. ..  ..) .. 2000.000 
be defined. The angle of rotation, identified by a| Equivalent total value in | 
graduated circle, and necessary to eliminate the red rays, | grammes of water “ | 2072.829 








varies with the temperature, and consequently this law! 
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The practical method, already described, of ascertain- 
ing the equivalent of fall of temperature, is much better 
and more reliable. 

As an example of calculations with the Thomson 
calorimeter, let us assume that immediately after the 
combustion of the fuel is completed the temperature of 
the water has been increased by 3.50 deg. Cent. Then the 
calorimetric value will be equal to 3.50 x 2072.829= 
7254.9 calories. To obtain the evaporation value of this 
fuel, we will divide by Berthelot’s latent heat of vaporisa- 


tion factor, 636; thus, us = 11.4, so that 1 kilo. of 


this fuel that will raise the 2000 grammes or c.c.s. of water 
3.50 deg. Cent., will evaporate 11.4 kilos. of water at 
atmospheric pressure. 

Additional precautions are to be observed during the 
procedure of determination with the Thomson calori- 
meter. 

The Oxygen Supply.—It is advisable to connect the 
compressed oxygen cylinder to a small gasholder, weighted 
to give only a slight pressure. This gasholder should be 
connected to a water supply. The introduction of the 
water displaces the oxygen, and in proportion as the 
water is introduced, so is the oxygen forced into the in- 
verted bell-glass of the calorimeter. A closed water 
gauge fixed outside the gasholder shows the contained 
volume of oxygen. An ordinary U water tube shows the 
pressure of the gas in the holder. 

The Combustion.—It will be noticed that the coal burns 
gently at first. The oxygen introducing pipe should not 
be projected too low into the inverted bell-glass until the 
volatile hydro-carbons are oxidised or burnt off. 

After the volatile hydro-carbons have been completely 
evolved the residual skeleton of fixed carbon or coke is 
more difficult to burn; the oxygen supply tube should 
reamed ares be projected so as to sane the oxygen 
immediately over the platinum crucible, and to more 
effectually burn the fuel the oxygen supply tube may be 
slightly rotated. When the fuel is consumed the tap of 
the supply pipe from the oxygen container is closed, and 
the connection between calorimeter and gasholder broken, 
so that the residual gas can be allowed to escape. The 
evacuation of the gas being promoted by the flow into the 
invert glass of the surrounding water—which incloses and 
covers the crucible—and other parts of the apparatus, 
from which the residual heat is absorbed, so that the 
whole of the apparatus and water are raised to the same 
temperature. 

The invert bell-glass and crucible can now be with 
drawn, and the temperature taken. 

The volume of ry employed is determinable by the 
water gauge of the holder, and for greater accuracy the 
volume of the oxygen gas, plus that due to the combus- 
tion, can be calculated, and the heat absorbed and 
abstracted by these gases can be found. 

But knowing that the weight of oxygen used for a 
single determination should not exceed 10 grammes, and 
the range of temperature of the operation does not attain 
a greater difference than 5 deg., the correction due to 
the abstraction of heat, as sensible heat, is too little to 
deserve serious consideration. 

When great accuracy is required, the author recom- 
mends, without reserve, the Berthelot-Mahler calori- 
meter, 

For very many practical purposes, however, the 
Thomson calorimeter gives determinations of sufficient 
accuracy. 


Tue Cornu-Lk CHATELIER OPTICAL PYROMETER., 


The photometer employed is a modification of the one 
introduced by M. Cornu, and consists essentially of a 
telescope associated structurally with a standard of com- 
parison oil-light lamp. 

The flame image of this lanip is projected upon a 
mirror, fixed at an angle of 45 deg., and placed internall 
across the junction of the tube-branch of the lamp with 
that for sighting the incandescent object to be tested. 

The intensity of the luminous beam, projected from 
the oil-lamp flame, and that issuing from the furnace, or 
other heated and incandescent object, whose tempera- 
ture is required to be determined, is equalised, and the 
degree of adjustment required to effect this equalisation 
enables the temperature to be determined. 

Referring to Figs. 5 and 6, see page 61, showing 
respectively an elevation and plan in section of the instru- 
ment, the telescope comprises ar: object-glass O, before 
which there is a diaphragm aperture or stop D. The 
adjustment of this diaphragm aperture by the mounting 
K, permits the intensity of the luminous beam from the 
furnace to be equalised with that from the oil lamp. In 
instances of extremely high or exceptionally dazzling in- 
tensity, tinted glasses can be fixed in the mounting E, by 
which the intensity of the luminous beam is modified to 
agree with that projected from the oil lamp of com- 
parison. ¥ 

The mirror M is fixed across the object tube at an 
angle of 45 deg., in such a way that the luminous beam 
projected by an intermediate lens O’, f:0m the oil light of 
comparison, can be compared with the luminous beam 
issuing from the incandescent object whose temperature 
is to be determined. An eye-piece C, before which there 
is placed, in a fixed epee a mono-chromatic red-tinted 
glass K, serves for the purpose of observation of the zone 
of incandescence of the furnace, or other object to be 
pyrometrically tested. 

Near the oil lamp there is fixed another and rectangular 
set of diaphragms or stops F, similar to those fixed before 
the lens O, on the object tube. They serve for fixing the 
height of the oil flame, and for intercepting the extraneous 


rays. 
The diaphragm F carries a mounting intended for the 
reception of the tinted absorbing glasses, 





In order to measure the intensity of heat of any incan- 
descent body, the following is the procedure to be 
adopted. 

1, The same character of petroleum oil should be used ; 
a good stock of oil should therefore be kept. 

2. The height of the fame should remain constant. 

3. The luminous beam projected from the lamp should 
be divided into two equal parts by the edge of the mirror 
M. This can be realised by turning the lamp on its 
mounting. 

4. Before attempting to define a temperature, ten 
minutes must be allowed from the time o ignling the 
lamp until the latter has attained its normal luminous 
intensity. 

In order to take a measurement, the object glass is 
turned on to the furnace or other incandescent surface to 
be tested, in such a way that its image is cut in equal 
divisions by the edge of the mirror, and is thus brought 
into contact with the image projected from the light of 
the oil lamp. The opening of the shutter diaphragm 
aperture, and the variation of the intensity of the beam 
projected from the incandescent surface, is effected by 
turning the screw knob on the object telescope, so that, 
by this means, the quality of intensity of the two images 
is established. 

If n is the number of divisions read upon the graduated 
scale fixed on the tube of the object glass, and indicating 
the degree of adjustment of the shutter diaphragm of the 
lens O, and n! is the number of divisions obtained on 
sighting the source of light taken as a standard for com- 
parison (say the light given by a spermaceti candle, or 
that of a paraffin, pentane or acetate of amyl lamp); the 
intensity of heat sought for will be found by the formula, 


( nt y= I. intensity of heat. 
n 


In other words the intensity is equal to the inverse 
ratio of the superficies of the opening of the shutter dia- 
phragm aperture fronting the lens O. 

If the objects sighted are not at equal distances—that 
is to say, if the areas of incandescence to be observed are 
at different distances, the intensity of the formula involves 
the following modification in which f and f! are respec- 
tively the focal distances of the incandescent objects : 

en 


Th 
(=)* ; € y = I. (luminous or heat intensity). 
Mw 


Further, should it be necessary to have recourse to the 
employment of coloured or tinted light absorbing glasses 
for the proper adjustment of the luminous intensities, the 
coefficient of; absorption of these coloured glasses should 
be determined. 

To enable this to be done, an object of appropriate 
luminous intensity is sighted with the object lens by 
interposing the tinted absorbing glass before the shutter 
diaphr: aperture E. 

Let n be the degree of opening of the shutter diaphragm 
aperture without the tinted absorbing glass, and n! the 
degree of opening of shutter with an absorbing glass. 

he coefficient of absorption of the coloured glass will 
then be found by the formula : 


a) = K. 
N 


In a determination made with a specific number, p, of 
these tinted absorbing glasses, the intensity will be found 
by the formula, 


n'y 2 ¥ ) 2 1\p 
n ) “(Pp , x) . 

If the character of the incandescent object to be mea- 
sured is such as to emit very few luminous rays, the tinted 
absorbing glasses must then be made to intercept the 
luminous beam projected from the oil light of the lamp 
of comparison by being placed in the mounting F of the 
rectangular diaphragm. 

The intensity is measurable by the formula 


= ale 


By a simple adjustment, the pyrometer can be utilised 
for the determination of the temperature of very small 
objects, such as the temperature of the filament of an 
incandescent electric lamp, or the temperature of a steel 
tool or. watch-spring requiring to be tempered. 

The graduation of each instrument can be made by 
means of the following Table, which gives for different 
temperatures the intensity of the red rays (determined 
by taking as unity the intensity corresponding to the 
most luminous part of the axial zone of the flame of a 
candle) : 


Temperatures in 


Degrees Centigrade. Intensities, 
600 0.00008 
7 0.00075 
800 0.0046 
900 0.020 

1000 0.078 
1100 0.24 
1200 0.64 
1300 1.63 
1400 3.35 
1500 6.7 
1600 12.9 
1700 22.4 
1800 39.0. 
1900 60.0 
2000 93.0 





These numbers have been calculated by the formula of 
interpolation, where 
8210 
10679- 0, 


the intensity uired, in which @ is the temperature 
absolute (6 + 273}, 

We can, after having determined the degree of opening 
of the shutter diaphragm aperture n! ip Be ne we esta- 
blish an equality of intensity between the beam of light 
projected from the incandescent object sighted, and that 
of the light of the lamp of comparison, and the absorptive 
co-efficient K of the tinted glass, if used), draw up a table 
that gives directly the temperature corresponding to each 
adjustment of the shutter diaphragm aperture to obtain 
equality of luminosity. 

With a pyrometric instrument for which 

nl = 5.2and K= 1 A 
25 
the following figures are obtained, in which the sign + 
designates that the tinted glasses were placed before the 
objective lens, and the sign — the glasses were placed 
before the light of the lamp of comparison : 














Teimpera- Degree of Opening of Diaphragm Aperture. 
tures, mt La Ls et ate 3 ee Pes 
Degree Cent.) \ 
| —1 glass. | 0 glass. +1 glass. | + 2 glasses. 
700 39.5 
800 15.2 
900 7.4 
1000 | Se. ee 
Bee ee 
1200 } 6.7 
1300 | = 42 21.2 | 
1400 | ee 27 13.8 
1500 | - = 10.1 | 
1600 | | 7.4 | 
1700 | | 5.6 | 
1800 | és aa 4.3 21.5 
1900 | 6 | * ee 17.0 
2000 | be | + | oa 13.8 


N.B.—In determining the temperature of platinum, 
magnesia, and lime, the low emissive power of these 
agents involves the preparation of special graduations. 


The following very valuable determinations have been 
effected—principally with the new optical pyrometer—by 
that careful experimentalist and savant M. H. le Cha- 
The temperature factors are in degrees Centi- 





telier. 
grade. 
Bessemer Process—Smali Converter (Roberts’ type), 
Period of Blow. End of Blow. 
1330 deg. 1580 deg. 
Sizx-Ton Converter. 


Bath of Slag. Metal in Ladle, Metal in Ingot 


ould. 
1580 deg. 1640 deg. 1580 deg. 
D E 


Ingot in Reheating Furnace. Ingot under the Hammer. 
1200 deg. 1080 deg. 


Open-Hearth Furnace (Siemens). 
Semi-Mild Steel. 


A. B. 
. ‘ Fuel Gas entering into 
Fuel Gas near Gas 
Bottom of Recuperator 
Generator. Chamber, 
“> deg. 400 deg. 
Fuel Gas issuing from Air issuing from Recu- 
Recuperator Chamber. perator Chamber. 
1200 deg. 1000 deg. 


Chimney Gases. 
Furnace in Perfect Condition. 
300 deg. 
Open-Hearth Furnace. 
End of the Melting of Completion of Conver- 


Pig Charge. sion, 
1420 deg. 1500 deg. 
Molten Steel. 
In the Ladle. 
Commencement of End of Casting. In the Moulds. 
Casting. 
1580 deg. 1490 deg. 1526 deg. 


For very mild (soft) steel the temperatures are higher 
by 50 deg. Cent. 

The bath of steel in the central part of furnace is of 
higher temperature than towards the ports. 


Siemens Crucible or Pot Furnace. 
deg. 
Rotary Puddling Furnace. 
Furnace. Puddled Ball. End of Operation. 
1340-1230 deg. 1330 deg. 
Blast Furnace (Grey-Bessemer Pig). 
Molten Metal. 





Opening in Face of =a 
Tuyere. Commencement End, or prior 
of Fusion. to Tapping. 
1930 deg. 1400 deg. 1570 deg. 
Hoffmann Red Brick Kiln. 
Burning Temperatures. 
1100 deg. 


The third and subsequent part of the subject of this 
— will be read at the next meeting of the Iron and 
teel Institute. 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the ification Drawings ts stated 
in each case after the price; ere ee ce oe 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. : 

Co; of mi may be obtained at $8, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addr to H. BR LACK, Esq. 

The date of the advertisement of the mye eo of @ complete 

cification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

——— may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS. 


3249. J. Wild, Royton, Lancashire. Vertical 
Boilers. (87. 6 Figs.) February 19, 1892.—This invention 
relates to a form of combustion chamber and arrangement of 
water tubes in the chamber, and the application of the same to 
vertical boilers for land and auxiliary marine purposes. The flame 
and heated gases generated in the firebox pass up two connection 








tubes G, G' into a spherical annular space E formed between the 
two spheres. There most of the heat is absorbed by the great 
heating surface presented by the external surface of the cross- 
water tubes I and the unperforated parts of the spherical shells. 
Finally the waste gases pass out at the top of the combustion 
chamber through the smoke tube F and thence into the chimney. 
(Accepted June 1, 1892). 


12,076. A. S. Plews, Manchester. (G. Brocklehurst, 
Barbadoes.) Composition for Coating Steam Boilers, 
&c. [8d.} July 16, 1891.—This invention consists in utilising 
infusorial earth, or Barbadoes tripolite, when mixed with some 
fibrous matter, such as coal tar, cement, &c., either separately or 
combined. The earth is reduced to powder and then mixed with 
cement, lime, &c., and in that state is ready for being placed in 
vessels for shipment, To bring the composition into a fit state for 
use, and bind it more firmly together, it is mixed with water con- 
taining silicate of soda and calcium chloride, until it is reduced 
to a condition for plastering on to the surface to be coated. (Ac- 
cepted June 8, 1892). 


12,929. R. Horn, Glasgow. Steam Boilers. (8d. 6 
Figs.) July 30, 1891.—This invention relates to boilers for gene- 
rating steam, especially marine boilers. The boiler is divided 
into three sections, which form combustion chambers. A space 
for water to circulate being left between each section, in each 
of which are located three furnaces extending only partially 
through the boiler, although they may extend right through and 
be fired from both ends, if so desired. In order to get the greatest 
compactness each set of the furnaces are arranged in a triangular 
form, those in the centre section being in the shape of a triangle 
with the apex upwards, and those in the side sections in the 
form of an inverted triangle, the walls of the sections being 
curved so as to allow for the furnaces being equally spaced from 
one another. When the furnaces are swelled or expanded at the 
fore end they can be easily taken out and replaced. (Accepted 
June 8, 1892). 





GAS, &c., ENGINES. 


12,9381. L.R. Menard, Paris. Firing the Charges 
of Gas Engines. [8d.] July 31, 1891.—In this inventiona 
combination of three apparatus placed together in a box is 
employed—a magneto-electric machine, a secondary battery, and 
a Ruhmkorff coil. The magneto-electric machine is actuated by 
the motur itself ; the secondary battery stores the current gene- 
rated, becoming charged and remaining so during the operation 
of the motor and after it stops, so as to enable the motor to be 
started again without having to do so by manual labour other 
than the actuating of a switch serving to cause the current stored 
and held in reserve in the accumulator to pass the coil. The latter 
apparatus thus possesses a store of electricity which is always 
ready for actuating the motor. Should the accumulator become 
accidentally discharged a ratchet wheel is mounted on the shaft 
cf the dynamo-electric machine, but outside the box enclosing the 
different apparatus so as to enable motion to be obtained inde- 
pendently of the gas engine, in order to cause the magneto 
machine to turnby hand. An automatic interrupter is provided 
by which connection between the accumulator and magneto- 
electric machine is broken as soon as the latter stops. (Accepted 
June 8, 1892). 

9247, J. Day, Bath. Gas, &c., Engines, [8d. 3 
Figs.) June 1, 1891.—According to this invention a gas or 
vapour engine is constructed, capable of having an impulse at 
every revolution. On the piston Al commencing its forward 
motion the charge of air and gas (drawn in on the previous 











stroke) in the front of the cylinder B is compressed, and when the 
piston Al is nearly at the end of its forward stroke an exhaust 
port is opened, the products of combustion escape, and as soon 
as the exhaust port is open communication with the front of the 





cylinder is established by means of a passage, and the new 
charge being under compression in the front part is allowed to 
pass by the passage to the back part of the cylinder, where it is 
further compressed and ignited, — the piston A! forward 
until the exhaust port ie again opened. Instead of having a 
long cylinder for the purpose of utilising the front part thereof 
for containing the air and gas when first drawn in, a separate 
chamber can be used therefor and consequently the length of 
the cylinder shortened. (Accepted June 1, 1892). 


9931. S. Withers and D’E. S. Covert, London. 
Vibrating Gas Engines. [8d. 2 Figs.) June 11, 1891.— 
The object of this invention is to employ the reverse motion of 
the vibrating piston to compress a charge of gas and air, and to 
force the same into the chamber on the reverse side of the piston 
or blade, where it is exploded, and the expansive force thus 
developed gives the motive power which causes the piston to 
vibrate, and thereby reducing the cost of construction and 
obviating the necessity of any special tools in the manufacture 
thereof, A shell which is termed the cylinder is divided into 
two sectional chambers, right and left, by two partitions placed 
vertically, these chambers having an arc of about 90 deg. In 
these two chambers vibrate the piston blades which radiate 
from a central trunnion, oscillating in bearings carried in the 
covers which are bolted to the cylinder, these trunnions being 
extended beyond the covers. The sectoral chambers are agein 
divided into two spaces by the piston blades, the spaces under 
the blades forming the explosion chamber, the spaces above the 
compression chambers. When one or either of the blades is 
forced up by the explosion, the opposite blade, descending, draws 
in after it, through ports and valves, a charge of gas and air 
at the same time expelling under or in front of it the product of 
the previous explosion ; on the return motion the charge of gas 
and air just drawn in is compressed and forced into the space 
under the descending blade, when it is ignited at the proper 
moment, and the explosion forces the piston up or back, thus 
producing the vibrating motion on the piston blades. The 
supply of gas and air, the transference of the charge from the 
compressing chamber to the firing chamber, and for exhausting 
the products of combustion, are effected by means of suitable 
valves; the relative capacities of the compression chambers to the 
firing chambers being varied by a sectoral enlargement of the 
trunnion on the compression side of blades, and the upper bulk- 
head being reduced to correspond, thereby effecting an expan- 
sion of the explosive charge beyond its original volume. (Ac- 
cepted June 15, 1892). 


ELECTRICAL APPARATUS. 


10,371. F. R. E. Branston, London. Stove and 
Thermo-Pile for the Production of Light, 
Heat, and Electricity. (8d. 7 Figs.) June 18, 
1891.— This invention relates to ‘‘condensing” stoves 
and consists in combining therewith a thermo - electric 
battery for the production of electricity. The elements a are 
arranged in crowns and insulated by sheets of talc and asbestos. 
The inner end of each element is electrically connected tothe 
outer end of its neighbour by conductors so that each crown is 
coupled up in series. The terminals of the different crowns being 
coupled up for intensity or quantity as desired. The elements 


Fig.l 




















with their insulating packing are held together by upper and 
lower plates clamped together by a number of bolts and form a 
compact cylinder surrounding the furnace tube a'. The products 
of combustion pass up the furnace tube a! constructed of a metal 
sufficiently non-porous to conduct the heat to the elements of the 
pile but preventing the passage of the deleterious products of 
combustion. It is filled with refractory blocks similar to some 
kinds of gas fires or have a depending inner tube to force the pro- 
ducts of combustion into more intimate contact with its inner 
walls. (Accepted June 1, 1892). 


13,250. W. H. Wheatley, London. Electrical 
Switehes and Safety Fuzes. (8d. 4 Figs.) August 5, 
1891.—This invention relates to electrical switches and safety 
fuzes and has for its principal object to provide a switch which 
can be readily operated in any position whether within reach or 
not and which contains an ordinary safety fuze, that can be in- 
serted so that the conductors need not be first led to a 
switch within easy reach of the hand and then to the lamps, 
but can be brought more direct thereto without being laid under 
the plaster, thus reducing the expense of the conductors them- 
selves and of laying them. It comprises an insulating base with 
a stud, on which is mounted an insulating disc connected to an 
operating lever and carrying at each side two contact pieces 

laced opposite to one another. The disc is arranged to rotate 
Resween two pairsof spring contacts connected to the house con- 
The coverof the switch has 


ad 


ductors and to two metallic catches. 
secured inside two metallic terminals 
passing through a central hole and leading to the lamp and also 
two metallic pieces, provided with tongues adapted to engage 
with metallic catches on the base, the terminals and pieces 
being provided with clips to retain lead inserted between and 
which connect each terminal with the corresponding piece, and 
thus, when the cover is in position, with the spring contacts. 
The motion of the operating lever is limited by a stop in one 
direction when the circuit is broken and by a spring catch in the 
other when the circuit is completed, and is forced towards the 
position when the circuit is broken by a spring fixed on the stud. 
Itis connected to a cord by which it is pulled over the spring catch 
to complete the circuit, and when desired to break the circuit a 
sharp pull or jerk is given to the cord and the spring then forces 
it over the spring catch to the position at which the circuit is 
broken. As the spring always presses either on the insulating 
disc or on the contact pieces carried by it, a good connection is 
always insured, and as the breaking of the circuit is instanta- 
neously effected by the spring there is no injurious sparking. 
(Accepted June 15, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


13,542. A. J. Boult, London. (A. Fleurant, Macon, 
France.) Holders for Tools, &c. (8d. 8 Figs.) August 
11, 1892.—This invention relates to tool-holders for use in hand 
braces, &c., the object being to securely and centrally hold the 
todlin the holder. It consists of a tube, cylindrical externally and 
tapered internally, this tube being either the end of the spindle 
of the drill or machine, ora part of the stock of a brace ora 
separate article, adapted to be secured to the spindle. It is pro- 
vided with spring catches that can be projected to the inside of 


+ 
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the tube and grip the tool. Outside the tube is a sleeve which 

is placed on so that it can be freely removed and provided with 

a milled edge and internal eccentric or spiral ribs so arranged 

that when the sleeve is revolved upon the tube, it will cause the 

spring catches to project internally and grip the article. (Accepted 
‘une 15, 1892). 


MINING AND METALLURGY. 


9219. H. Niewerth, Remematt, Rhenish Prussia, 
Extracting Me &c., from Ores or Minerals. 
(8d. 4 Figs.) June 1, 1891.—The object of this invention is to 
provide a method for obtaining metals, half metallic elements and 
other minerals, which is especially advantageous if the materials 
to be obtained are metals of the alkalies, alkaline, and other 
earths. A closed oven, consisting of three departments, is em- 
ployed, two of the latter serving as charging hearths, one of 
which receives the aluminium ores or salts, the other the reducing 
agent, while the third acts as the reducing furnace in which the 
separation of the metallic aluminium is effected. The ore and 
reducing agent are separately fused, the one material being then 
fed to one of the charging hearths and the other to the second. 
Both charging hearths are raised to such a temperature that the 
materials introduced volatilise and enter the reducing furnace in 
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@ gaseous condition. The wall of the reducing furnace is sur- 
rounded by a circular mantle m of metal. A pipe of dialectic but 
refractory material is led through the reducing furnace in which 
is arranged a good conductor of electricity and not easily fusible, 
so as to be within the mantle, which is connected by an outer 
wire to one pole of any generator of electricity while the “ con- 
ductor” is connected to the other pole by a wire passing through 
the pipe in the furnace. When the oven is in use, permanent dis- 
charges take place in the space between the conductor and the 
mantle, these discharges being either invisible or sparking. To 
prevent the introduction of atmospheric air in the oven in case of 
a vacuum being formed therein, the oven is connected to an open 
vessel containing glowing coke, through which atmospheric air 
is sucked and is changed by the latter to carbonic oxide gas 
which is not injurious to the process. (Accepted June 1, 1892). 


RAILWAY APPLIANCES. 


10,397. 8S. G. Trine Pierre Hughes, South Dakota, 
U.S.A. Car Couplings. (8d. 7 Figs.) June 18, 1891.—-This 
invention relates to a coupling for railway vehicles of the Ameri- 
can type, and has for its object to provide means that will couple 
automatically, and which can be uncoupled from the platform or 
roof. When two approaching drawheads are to be coupled the 
link B is held projected from one drawhead by a pin db, the en- 
gagement of which with the web g of the drawhead and the end of 
the link B on its upper side holding the link projected as its body 
lies upon the lower shoulder c of the drawhead when such an 
adjustment is effected. The impingement of the projecting end 
of the link B on a pendent pin b of the drawhead to be coupled 








swings this pin rearwardly until it slides over the link end and 
falls into locked connection with the shoulders ¢ and link end, if 
the lever C isprostrate. By providing an elongated hole in the 
lever head for its engagement with the fulcrum bolt n, the ad- 
justment of the pin end to engage a link end is permitted, and 
when coupled with a link the draught strain upon the latter will 
slide the pins b so as to impinge on the shoulders c, thus avoiding 
the necessity for a link of more than ordinary length to effect an 
attachment of two cars automatically. In order to disconnect 
two cars the simple elevation of one of the levers C allows the link 
B to be freely withdrawn from the drawhead, which can be 
effected by a manipulation of the lever directly or through a 
rod. (Accepted June 1, 1892). 


11,696. R. L. McLaren, London. Divided Axles 
for Railway and Tramway Wheels. (8d. 3 Figs.] 
July 9, 1891.—This invention has reference to axles consisting of 
two separate parts, each of which is connected rigidly to one of 
the wheels, and to each other, so that each with its wheel re- 
volves independently of the other. The axle is composed of the 
tubular part a having a wheel b fixed thereon, and a part c fitting 
into a and having a wheel d on it. The tubular part a is accu- 
rately bored out to near the end of its larger bore, and c is turned 





so as to fit into it, leaving a chamber e at the end of the latter, 
which forms a reservoir for lubricant, and with which com- 
municates a central passage f formed iight through the inner 
part c, which is closed at the outer end by alubricator. Any 
transverse strains to which the divided axle is subject are dis- 
tributed along the whole length of the bearing surfaces of the 
two parts, thus greatly reducing any wear thereof. On the 
cylindrical surface of the inner part of ¢ is formed a helical 
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channel g, and the central passage f communicates at various 

ints with this channel by means of radial ports, so that the 
ubricant is by this means effectually supplied to the entire bear- 
ing surfaces of a and c. At about the middle of c is formed a 
circular groove, and into this project screws j holding the two 
parts a and ¢ securely together while allowing them freedom to 
rotate independently of each other. By means of ametal packing 
ring which is pressed outward by springs so as to bear with its 
outer face against the inner turned face of the boss of the wheel 
d, any acccss of grit to the joint between the parts a and c is 
prevented. (Accepted June 1, 1892). 


9618. E. Stevenson, Birmingham. Brakes for Rail- 
way Wagons. (8d. 6 Figs.) June 6, 1891.—The object of 
this invention is to construct a brake for railway wagons, &c., 
that can be operated from either side and applied to either one or 
more pairs of wheels, as desired. On each of the hand levers 4a 
weighted pawl 10 is pivoted, to engage with a rack when re- 
quired to lock the lever in any desired position. To retain the 
hand levers 4 in their highest position, hooks 11 are affixed to the 
sides of the wagon where required, and are weighted in such a 
manner, that they will automatically swing out of engagement 





























| eetedbedelbete 














968 = 


with the levers 4 immediately they are raised sufficiently to free 
them, thus enabling the brake to be speedily applied in any time 
of emergency. When the levers 4 are lowered sufficiently to 
apply the brake blocks 8 to the wheels 2, the weighted pawl 10 is 
lifted into engagement with the rack, thus holding the brake 
blocks firmly against the wheels until released. Should the pawls 
be in engagement with their respective racks on both sides of the 
vehicle at the same time, a sudden downward pressure on either 
of the hand levers 4 will always free them from the rack by the 
automatic action of the weighted ends. (Accepted June 1, 1892). 


8798. F. Hanusse and G. Borrel, Paris. Electrical 
lling Apparatus, (8d. 5 Figs.) May 23, 1891.— 

This invention consists of anumber of plane plates of sheet iron 
or wood adapted to turn on shafts, each of which supports 
one of the plates along its axial line by brass clam secured to 
the shaft and turning dhesowith ; the plates being al arranged in 
the same vertical plane and secured in an iron frame, the side 
posts of which are hollow. While the apparatus is at rest, what- 
ever the initial position of the plates the motor weight of the 
barrel being raised, and therefore all springs in the plate barrels 
wound up, the armatures are maintained against the poles of their 
respective magnets by magnetic attraction. By operating the 
reversing key in such a manner as to discharge one magnet and 
increase the magnetic power of the other, the armature of the 
former is released and yields to the pull exercised by the weight 
of the pawl-rod M. In descending this rod by means of collars 





operates the first pawls which release the stops from the second 
pawls, These then fall in their turn, thereby enabling the cam 
to turn a distance of 90 deg. The stops then meet the pawl 
stops, remaining inoperative while the pawls are brought back to 
their initial position by the other stops. A reversed current 
then causes the second magnet to act. The pawl-rod now re- 
leases the other set of pawls which enables the cam to perform 
another movement of 90 deg. These arrangements are supple- 
mented at the transmitting station by an optical indicator in 
which a magnetised armature works so as to expose in front of 
a window a black or white disc according to the direction of the 
current and corresponding respectively to the vertical or hori- 
zontal position of the plates in the frame, and which device is 
arranged upon the line wire so that the operator may at all times 
ascertain that the passing current fulfils the required conditions. 
(Accepted May 25, 1892), 


MISCELLANEOUS. 


10,765. H. Bowman, Mansfield, and J. H. Vickers, 
Nottingham. Pumps. (8d. 5 Fiys.) June 24, 1891.—This 
invention has reference to lift wes a for raising liquid. The 
piston is formed of a hollow cylindrical casing @ fitting in the 
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pump barrel } and is provided at each end with a perforated 
cover a! to permit of the passage of the liquid, the upper one 
having an india-rubber disc valve. The two ends of the cylin- 


drical casing are reduced to receive packing rings of india- 
rubber. The end covers a! are secured by a pump-rod / passing 
through both of them and provided with nuts for adjustment. 
The packing rings are expanded so as to fit the pump barrel by 
compressing them in the direction of their axis by reducing the 
distance between the end covers a1 by means of the nuts on the 
bucket rod, and to prevent displacement the metallic surfaces in 
contact with the packing rings are roughened so as to grip them 
firmly ; the outer diameter of the central portion of the cylin- 
drical casing being reduced to prevent unnecessary friction. 
(Accepted June 1, 1&92). 


12,319. F. E. Todd, York. Sheaf-Binding Har- 
vesters. (8d. 7 Figs.) July 21, 1891.—This invention relates 
to the knotting apparatus for binding corn in sheaves. Upon the 
knotter shaft S commencing its revolution, a segment first gears 
with a pinion, causing the knotter hook H to begin to revolve. A 
retainer cam next comes into action; advancing so that a string 
from the supply falls into the notch therein, and is held fast, at 
the same time gradually releasing the end of the string previously 
retained as the notch continues to advance. Both strings will 
have meanwhile entered between the jaws of the knotter hook, 
being held from and guided thereto by a guide bar. The knotter 
hook will now have completed its revolution. The remaining 





string is then lifted clear of the notch on the still advancing cam 
by another guide bar, and is served by the knife K between the 
two bars, and the end is retained for the next sheaf. The stripper 
will in the mean time have pressed forward the knct formed 
upon the hook, and continuing to advance with a straightforward 
pull upon the string by reason of its centre being in advance of 
the knotter hook, drags off and tightens the knot; and in com- 
pleting its radius the direction of the pull upon the string is 
altered, thereby sliding the loop, if not already free, down the 
inclined face of the tooth in the hook, which is held firm by a 
shoulder upon thestripper. (Accepted June 1, 1892.) 


11,564. A. J. Boult, London. (4. Karger Alois‘hal, 
Austro-Hungary.) Rag Engines. [8d. 6 Figs] July 7, 
1891.—According to this invention, the object of which is to 
obtain a uniform feed to dispense with the return channels and 
to provide for a satisfactory agitating of the mass taking place at 
the same time as it is ground, the conveyor is arran; on the 
same side of the sapeewe J where the rag engine is situated, so 
that the material is raised up to the lower horizontal portion of 
the breasting and is therefore conveyed in a practically horizontal 
direction to the lower part of the roller, which then has to carry 
the material over the highest point of the breasting. Owing to 
this arrangement the operation of the machine cannot be dis- 
turbed by an excessive accumulation, and both in front of and 
behind the block a beating and stirring action takes place. For 
cleaning purposes a manhole is provided in the wall directly 
facing the conveyor. This hole is tightly closed by means of a 
lid hinged so as to open downwardly and provided with an india- 
rubber packing, and enables the rag engine to be quickly and 
easily evacuated and thoroughly cleaned in all parts, and any 
material adhering to the wall readily removed by flush pipe or 
hose connected to the discharge orifice. (Accepted June 8, 1892). 


13,413. J. E. Mathewson, Sheffield. Sand Blast 
Machinery. (8d. 2 Figs.) August 8, 1891.—This invention 
consists in giving and renewing the velocity to the sand in either 
straight or oblique directions by succussive impulses derived 
from a current of air, &c., which is kept up steadily and con- 
tinuously throughout all the length of the tube treated so that 
the grains of sand which have struck the side of the tube and 
rebounded from it, have a renewed velocity imparted to them by 
the current of air, and strike further on and rebound again and 
soon throughout the length of the passage. The inside of a 
cylinder is made to communicate with a chamber, and all its 
openings except one are closed air-tight. A steam jet exhauster 
is started and causes a strong current of air to pass through the 

ge into which a regulated supply of sand is fed from the 
popper through atrough and impinges against the Iding sand 
scale, &., to removed, and finally settles in the settling 
chamber. Ifa pipeis to be cleaned one end is connected air- 
tight with the settling chamber, and the sand hopper and trough 
are supported at its other end. On starting the steam jet ex- 
hauster the sand is carried in by the current of air thus created, 
and on its passage through the pipe impinges against the irregular 
surfaces of moulding sand, scale, &c., cutting them away and 
carrying them into the settling chamber. In cleaning tortuous 
passages baffle-plates are employed to throw the sand upon parti- 





cular spots. (Accepted June 15, 1892). 
13,407. J. Hollingworth, York. Taking -U; 
Mee m of leone for Weaving. (8d. 2 Fign 


August 8, 1891.—The object of this invention is to give to the 
ratchet of the take-up mechanism an almost continuous motion 
by means cfa double pawl or two pawls driven from the rocker 
pin or other going part of the loom , the two on moving the 
ratchet at the forward and backward beats of the slay respec- 
tively. A stud which represents the bottom of the lathe sword, 
oscillates backward and forward at each pick of the loom, and on 
the forward motion of a lever arm, a connec ing-rod is moved, 
causing a pawl to operate the ratchet wheel, but on the backward 
stroke of the lever arm a second connecting rod is moved causing 
another paw] also to operate the ratchet wheel, the rotary motion 
of which is transmitted through a horizontal ehaft and bevel 
whee's to an upright shaft, and through worms to toothed wheels 
and beams which take up fabric in an even and regular manner ; 
the length of the stroke which the two connecting-rods are made 
to take being regulated by slots. (Accepted June 15, 1892). 


11,819. J. T. Rush, Northampton. Channe 
the Soles of Boots and Shoes. ow 4 Figs.) rig ll, 
1891.—In this invention a machine is provided in which the knife 


or cutter is capable of being reversed and set at any angle with- 
out interfering with the mechanism or removing the knife or 
cutter, so enabling the operator to change the course of the 
channel when the waist part of the leatheris reached. Astandard 
is mounted at the centre of a machine in which isa vertical 








groove encasing a bar capable of moving up or down thercin, snd 


which is held normally close to the top of the channel by a spiral 
spring, but is capable of being pulled downwaidly by the action 
ofatreadle. The upper part of this bar is toothed on one side, 
forming a ratchet, in which engage the teeth of a disc, which is 
pivoted on a lug or bracket formed on the standard for the pur- 
pose, this disc being toothed on the half of its periphery facing 
the ratchet bar only. Attached to the block by means of one of 
the old set screws and another one on the opposite side of the 
block is a jacket in which works a rod, the extremity of which is 
shaped to form the cutter. The top of this rod is secured to a 
crank, which again by means of a connecting-rod pivoted on the 
semi-toothed wheel, is actuated by the ratchet end of the bar 
working in the standard in such a manner as to turn the knife as 
far round as is required. (Accepted June 15, 1892). 


11,617. T. Severn, Heanor, Derby. Heating and 
Burning Pottery, &c. (8d. 2 Figs.) July 8, 1891.—ihis in- 
vention relates to the construction of kilns for burning pottery, 
&c., in which the ‘‘ mouths” or fire holes run longitudinally of 
the kiln and are fed at each end thereof. Running longitudinally 
of the kiln are mouths or heat passages at a low level and other 
parallel mouths at a higher level communicating by outlets with 
the furnace, the fuel being supported on bars over ashpits and 
draughts. Alongside and parallel with the heat passages are 
separate flues for the admittance of cold air closed at their ex- 
tremities by doors by which the intake is regulated. The cold 
air from these flues passes by orifices over the heat passages and 
into the main furnace in which are packed the articles to be 
heated or burnt. (Accepted June 15, 1892). 


13,036. G. Webb and G. H. Rayner, London. 
Manufacture of Oxygen Gas, (€d.) July 31, 1§91.—In 
this invention are used a furnace and numerous retorts arranged 
so that air and steam may bo alternately supplied at one end of 
the retorts, while the nitrogen freed and the oxygen produced is 
allowed to alternately escape at the other. A compound is pre- 
pared of 16 oz. caustic soda dissolved in about 40 fluid ounces of 
hot water, and the mixture is heated to a temperature of about 
100 Centigrade in a vessel until the caustic soda has entirely dis- 
solved. Sixteen ounces of peroxide of manganese and 16 oz. of 
manganate of soda are now added to the mixture which is dili- 
gently stirred under the action of heat until the moisture is 
evaporated and the resulting mass is dry. This mass is subse- 
quently heated to a bright red temperature greatly in excess of 
that to which the compound will have to be subjected to during 
the manufacture of the oxygen, and is then removed from the 
vessel and broken up into small pieces about the size of a walnut. 
These pieces, which are slightly adhesive, areafterwards rolled in 
powdered peroxide of manganese in order that they may retain 
8s much of the latter as will adhere thereto, The compound pro- 
duced is placed in a number of retorts, having each two inlets 
and two outlets. Air is blown into a wash bottle containing a 
strong solution of soda whereby it is freed from the carbonic acid 
which it contains and passes subsequently through another 
bottle containing sulphuric acid and having for its object to free 
the air from any moisture which may be present. The retorts 
are heated to a dull heat. The compound will now abscrb the 
oxygen from the air, the nitrogen of which will be free to escape 
through the open outlet, and when it is saturated with oxygen 
the nitrogen outlet and the air inlet are closed and steam is 
admitted through the other inlet when the oxygen surrendered 
by the compound in the retort is allowed to pass through the 
other outlet ; the inlets and outlets being reversely opened and 
closed and the first stage of the proccss repeated after the whole 
of the oxygen has passed off. (Accepted June 15, 1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
prema yy = gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
reet, Strand. 





THe Water Surety or CromEr.—The Cromer Water 
Works Company, in view of the, growing popularity of 
the town, have been engaged during the past two years 
in sinking a second well capable of giving a supply con- 
siderably in excess of that hitherto available. These 
wells are situated more than half a mile outside of the 
town. Owing to the sandy character of the upper strata 
great difficulty was experienced in sinking the new well 
which varies from 8 ft. to 5 ft. in diameter and has been 
carried to a depth of 183 ft. from the surface. The chalk 
was raised at a depth of 138 ft. below the surface, and with 
the object of insuring the purity of the supply by exclud- 
ing all percolations from the strata above, the well has 
been lined to a depth of 151 ft. with brickwork and iron 
cylinders. The new borehole, which is 20in. in dia- 
meter, extends from the bottom of the well for a further 
depth of 40 ft. Two headings, each 6 ft. by 4 ft., have 
been driven for a distance of 100 ft., one serving as a con- 
necting link between the new well ard the old borehole 
by means of which the town has hitherto been supplied. 
The permanent water level in the new well and old bore- 
hole is 110ft. from thesurface, and, asalready stated, all the 
{water flowsdirect from the chalk. The well, with the head- 
ings, — a storage nr of about 25,000 gallons, 
and the total yield, when the works are in full operation 
will be at least 200,000 gallons a day, a supply that will 
suffice for the requirements of the town for many years 
to come, even at the present rate of progress. A new set 
of pumps and engine have been erected designed to lift 
12,000 gallons per hour, and the entire system is now in 
duplicate, so that in the event of a breakdown—an even- 
tuality by no means likely to happen—a failure in the 
supply will, practically speaking, an absolute impos- 
sibility. The water has recently been examined by Pro- 
fessor Frankland, F.R.S., the well-known water analyst, 
and he reports on oy taken from each well as 
follows: ‘* The two =“ are of most excellent quality 
for dietetic purposes. They are absolutely free from all 
evidence of previous sewage or animal contamination, 
whilst for chalk water they are of very moderate hard- 
ness. Cromer may be congratulated on being supplied 
with ore of the best waters in Great Britain.” The 
works have been carried out under the direction of Mr. 
J. C. Melliss, M. Inst. C.E., of London, by Messrs. 
Thomas Tilley and Sons, of Walbrook, London. The 

umps and machinery bene supplied by Messrs. Bobert 

arner and Sons, of Walton-on-the-Naze, while the 
buildings at the surface have been erected by Mr. John 
Newman, of Cromer. 
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under the plate bb, the plug dis always firmly 
pressed against the foot of the rail by a hydrostatic 








| that it just touches the rail when the apparatus 
MESSRS. SIEMENS BROTHERS ELEC- | has been screwed to the latter. On the conan of 





TRICAL APPARATUS. the dish a a and under the foot of the rail there is| pressure of about 30 kilos. If the rail bends a 
(Continued from page 37.) | a ring of india-rubber fixed to protect d from the | little by a weight passing over it, the foot of the rail 

Mr. ALEXANDER SIEMENS’ AuToMaATIC BLocK penetrating sand, which might impede its free/| presses on the plugdand the pressure is communi- 
SIGNALLING SysTEM. |motion. The vessel G is in connection by the | cated by the disc and plate b b to the mercury and it 





In this system the trains automatically make narrow hole and pipe ff, with the hollow space| soon fills the cupr, since the surface of the plate 
electrical contact at certain points along the line, | under the plate b b. This pipe widens itself up-| is to the section of the tube as 600:1. As soon as 
and the apparatus used by Mr. Siemens for this| wards into the cup r. As far as the tube projects | the train has passed, the mercury runs slowly out 
















































































Fig. 42. 
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purpose is shown in Figs. 36 and 37, to which re-| into the cup it consists of insulating material ; f| of the cup through the hole S into the vessel, and 
ference is now made. Under the rails a strong communicates with the hollow part of the vessel| thence a the hole A again into the space 
cast-iron bent beam ML L, M, is firmly screwed. | by the little opening A, and there is aleo a small); under the steel plate. Into the bowl r and the 
In the centre this beam forms a flat dish which is j hole S in the bottom of the cup. The space under| insulated end of the tube f projects the fork i, 
shut in by the spring steel plate bb. On bb rests | bb and the vessel G are so far filled with mercury | which is connected to an insulated cable, so that when 
the iron disc cc, which is held centrically by the that the bottom of the cup is just covered. From/| the mercury rises, contact is made between the fork 
pressure of the plugd. This plug is so adjusted | the difference of level of the mercury in G and |i and the bowl r, thus enabling the current to pass. 
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It is necessary to state that in this system power- 
ful currents of electricity must be available. In 
the case of electric railways, the current would be 
taken direct from the main conductor, and in 
other cases either a special dynamo would be put 
down, or the current could be taken from the mains 
of an electric supply company. 

The signals are so arranged that they are set by 
the passage of trains over certain portions of the 
line, and sets of such signals applied to the suc- 
cessive block sections of the line constitute an 
automatic system requiring no attendants for 
working them. For this purpose at or near each 
end of a block section of the line, a signalling 
apparatus is provided of the following description : 

On a horizontal axis is fixed a semaphore arm or 
a set of coloured glasses, or both, these being 
counterweighted by a heavy arm on the axis, so 
that when the axis is free the signals are moved 
by the counterweight to the position signalling 
‘*danger.” The heavy arm is a bar of iron bent 
to the form of a circular arc, and arranged so that 
it can enter a solenoid coil. When this solenoid 
is excited by a current of electricity, the iron bar is 
attracted into it, and the axisis turned, moving the 
signal to the attitude indicating ‘‘ line clear.” 

The signal axis carries another arm which in 
each of its two positions makes a contact, and, in 
one of the positions corresponding to the ‘‘ line 
clear” position of the signal, this arm is held by a 
catch on the armature of an electro-magnet. The 
coils of this electro-magnet are connected with the 
contact apparatus (Figs. 36 and 37) arranged at a 
certain part of the line, entering a block section, 
so that when a train passes over this contact a 
current of electricity is transmitted to the electro- 
magnet, and the core being thus excited, attracts 
its armature, withdrawing the catch from the arm 
of the signal axis, whereupon the signal, in 
obedience to the counterweight, assumes the 
‘*danger” position. At the same time the arm, 
released from the catch, moves away, breaking 
the contact for the electro-magnet, and making a 
contact whereby a current is transmitted to the 
next signalling apparatus behind, and this current 
exciting the solenoid there, causes the signal 
to take the ‘‘line clear’ position. On the train 
reaching the next contact apparatus a like action 
is repeated, the train thus automatically blocking 
each section that it enters, and not unblocking it 
until it enters the next section in advance. 

From the description it is apparent that the 
signal at the beginning of a section cannot be set 
as ‘‘line clear” unless the signal at the beginning 
of the next section stands at ‘* danger.” 

Although this control of one signal by the other 
is only described for the simplest case it is obvious 
that the electrical connections of three or more 
signals can be combined so that each signal can 
only be set to show ‘‘line clear,” when certain 
other signals are at ‘‘danger.” 

Figs. 38 and 39 are vertical sections on planes at 
right angles to each other of Mr. Siemens’ signal- 
ling apparatus. A is the axis on which is fixed 
the semaphore arm or pair of coloured glasses 
counterweighted by the bent iron bar B which 
enters the heart of the solenoid C, and is of suf- 
ficient weight to hold the signal in the ‘‘ danger”: 
position. E is the electro-magnet, the spring 
armature F of which terminates in a catch which 
holds an arm D fixed on the axis A. The arm D, 
or it might be another arm fixed on the axis A, is 
arranged to act as a switch, making and breaking 
contacts for conductors to the solenoid and electro- 
magnet in the following manner : 

Assuming that a train is running along a section 
of line from X station to Y station, that the signal 
at X is at ‘‘danger” blocking the section against 
the entrance of another train, and that the signal 
at Y is at ‘‘line clear,” showing that the train may 
enter the next section from Y to Z, in that case 
the apparatus at X has its bar B and arm D in 
the position indicated by the dotted lines B!' and 
D', but the apparatus at Y has the bar B within 
the solenoid and the arm D held by the catch of F. 
As the train leaves the section X to Y and enters 
the section Y to Z, it, by acting on the contact 
apparatus on the line causes the current to pass 
through the coil of the electro-magnet E at station 
Y. The armature F being thus attracted, the 
catch holding D is withdrawn, and the bar B 
assumes the dotted position B', the signal at Y 
being thus set to ‘‘ danger” blocking the section Y 
to Z. At the same time D, in moving to the posi- 
tion D', breaks the contact for the electro-magnet 





E and makes another contact whereby a current is 
transmitted to the solenoid C at station X. The 
solenoid then attracts the bar B setting the signal 
to ‘‘line clear,” indicating that the section X to Y 
is clear, and the signal at X is retained at ‘‘line 
clear” by the catch of F holding D until it is 
released by a succeeding train entering the section 
X to Y. 

It is obvious that two or more signals as above 
described may be combined in such manner that 
two or more signals require to be brought into 
‘*danger” position before another signal can be 
brought into the “line clear” position. 

Such combination of signals is effected by the 
employment of an auxiliary signal apparatus or 
relay constructed and operating as follows. Re- 
ferring to Fig. 40 two solenoids are arranged in 
combination with one iron core in such manner 
that when a current passes through the one sole- 
noid so as to attract the core, the latter remains in 
this position even after the solenoid ceases to 
be excited, until the second solenoid is excited, 
when the core will be moved thereby into a second 
position, in which it at the same time breaks the 
circuit of such second solenoid. 

In the first-named position of the core it effects 
the closing of a local circuit, which starts from a 
contact made by a train when this is about to enter 
the section protected by the signal, thence passes 
through certain other conflicting signals provided 
that they are in the ‘‘danger” position, in which they 
make the requisite contacts, then through the 
second above-mentioned solenoid and into the 
signal of this apparatus effecting the lowering of 
the same to “‘line clear.” 

The effect of employing the auxiliary signal 
apparatus or relay is therefore that the signal in 
connection with it is only lowered when the train 
is about to enter the section and when all conflict- 
ing signals are at ‘‘danger.” 

When applying this apparatus at a junction the 
‘entering ” contact is not actuated by the train 
depressing a rail, but several such contacts are pro- 
vided, each corresponding with one of the lines of 
rails diverging at a junction, the one or other of 
which is actuated by suitable means, according to 
the destination of the approaching train. The con- 
tacts may, for instance, be effected by permanent 
projections on the engines when each engine has 
always to go to the same destination, or they may 
be effected by levers under the control of the 
engine driver so that he can select the line of the 
junction along which he wishes to run his train by 
effecting the particular contact by means of the 
corresponding lever. 

The signals at a junction may be worked in con- 
junction with the levers moving the points, so that 
the electric current is made to move over the points 
before the signal is lowered, or, in cases where the 
levers are worked by hand, the electric signals may 
be interlocked with them in any well-known 
manner. 

Fig. 40 is a section of the casing containing an 
auxiliary signalling apparatus or relay shown partly 
in section. On anaxis A is pivoted an arm B carry- 
ing asemicircular bar C of soft iron. On the base D 
are fixed the two solenoids E and F into the hollow 
interiors of which the ends of the bar C enter and 
in which they can freely move. On the axis A is 
fixed a rotary switch or commutator G, against 
which bear springs H K, the periphery against 
which they bear being partly of conducting mate- 
rial and partly of non-conducting material, so that 
contacts with the springs are made or broken ac- 
cording to the position of the bar C. On the axis 
A there may be several sets of commutators G and 
springs such as H K according to the conditions of 
the signalling circuits to which the relay is ap- 
plied. 

When one of the solenoids, E for instance, is ex- 
cited by an electric current passing through its coil, 
the one end of the bar C is attracted as a core into 
it, and as, in this movement, its centre of gravity 
passes the vertical line of its axis, it remains, like a 
trembling weight, in the position to which it is 
attracted after the solenoid E ceases to be excited. 
But, when the other solenoid F is excited, the other 
end of the bar C is attracted into it, and the bar 
tumbles to the other side and remains there after 
F ceases to be excited until E is excited again. 

The current of each of the two solenoids 
E and F is arranged in connection with the com- 
mutator G and springs H K in such a manner that 
when the bar C is made to tumble over to either 
side the circuit of the solenoid which attracted it is 








opened, and the circuit of the other solenoid is 
closed, ready to act when a current is transmitted 
through it. 

Fig. 41 shows diagramatically the signals, con- 
tacts, and connections at a junction J, where S, So, 
&c., are signals as shown in Figs. 38 and 39, and 
R, R, are relays, as shown in Fig. 40. In the 
diagram the following conventional signs are used : 


a Contact made by signal being put to “danger.” 


aaa Contact made by signal being put to ‘‘line clear.” 


+ This contact sets the signal in question to 
** danger.” 


This contact on post puts the signal to ‘‘line 
clear.” 
Contact on rail to set signal behind train to 
** danger.” 


on condition that relay circuit has been closed, 


” 


it Contact on rail to lower signal in front of train 
43 


and all conflicting signals are at ‘‘ danger. 


The following examples may help to make the dia- 
gram clear. Consider an ‘‘ up” main train to make 
contact e;, This sets the signal S, to ‘‘ danger,”’ 
and puts the signal further behind to ‘‘ line clear.” 
The train now passes on to contact f,, and this will 
set the signal S, to ‘‘line clear” if two conditions 
are fulfilled—1. That a previous ‘‘up” main or 
branch train has passed over contact ¢,, thereby 
pulling over the relay R,, thus closing contacts 2 and 
3 and breaking contact 1. 2. That the conflicting 
signal §, is at ‘‘danger.” If either oftheseconditions 
is not fulfilled the train cannot lower the signal 
Ss, and the driver must pull up and wait on con- 
tact fs until the relay contacts 2 and 3 are closed 
and the signal §, is put to ‘‘danger.” This insures 
that a previous up train must have passed the contact 
es, for the signal S, can only be put to ‘‘ danger ” 
by a train making e;, and the relay Rj can only 
be pulled over by the same train making e,. Under 
these conditions a current can flow from f, through 
S, (lowering same), through contact a, on S,, 
through contact 2 on relay R, to common. return. 
As soon as S. is lowered the contact b, is made, 
and the current then passes through contact 3 of 
relay R, through solenoid to common return—thus 
making 1 and breaking 2 and 3 of the relay. 
Having lowered 8, the train can now pass on to ¢,, 
the making of which has the effect of putting S, to 
‘‘danger” and 8, to ‘‘line clear.” Passing on 
further the contact ¢, is made and the signal 8, is 
put to ‘‘danger” also the relay R, is pulled over 
breaking contact 1 and making 2 and 3. Every- 
thing is now ready for the next main or branch 
“Cup” train which comes along. If it isa branch 
up train a similar series of contacts are made. For 
on making f, a current can pass through §, if it is 
at ‘‘danger,” through S, if at ‘‘ danger,” through 
S, (lowering same) through contact 2 of relay R, 
to common return. This insures that no main 
up train can get past f,, that no main “ down” 
train can get past S,, also the previous up train 
has passed e,. Passing on to e; the signal S, is 
put to ‘‘danger” and §,; is put to ‘line clear.” 

Next consider a ‘‘ down” main train leaving the 
junction J, having made contact g, by a lever or 
other device on the locomotive. This will lower 
S,; on condition that the signals S, and §, are 
at ‘‘danger,” and that the relay R, has been 
pulled over (thus closing contacts 5 and 6) by 
either a previous down main train having passed 
over ¢, or a previous down branch train having 
made ¢,. If these conditions are not fulfilled 
the train must wait on g5, until the preceding train, 
if it was an ‘‘up” branch train, has passed e, put- 
ting 8S, to ‘‘danger;” or until the preceding train, 
if it was a ‘‘down” branchtrain, has passed e, 
gs S, to danger and S, to ‘‘line clear,” and 

as further passed e, pulling overrelay R,, thereby 
making contacts 5 and 6 and at the same time put 
ting 8, to danger ; or until the preceding train, if 
it was a down main train, has passed e¢, putting S, 
to danger and §, to ‘‘line clear” and has passed e., 
putting S,) to danger and at same time pulling over 
relay R; making contacts 5 and 6. Under these 
conditions a current can pass from» through §,, 
through S;, through S,, thereby lowering same, 
through contact 5 of relay R, to common return. 
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The lowering of S, makes the contact b,, thereby 
allowing the current to pass through contact 6 
and round solenoid of R, to common return, 
thereby pulling over core of Rs, making contact 4 
and breaking contacts 5 and 6 ready for the same 
train when it passes e; to send a current through 
4 of Rg, round solenoid to common return, making 
5 and 6, and breaking 4. 

If the next train leaving the junction J is a 
branch train, a similar series of contacts are made. 
For on making h, if all is safe to proceed, that is, 
if S, has been put to danger, and the contacts 5 and 
6 of relay R2 have been made, a current can pass 
from h, or he through S,, through S; lowering same, 
and through 5 of Reto common return. On lower- 
ing S; contact b; is made, and the current passes 
through 6 of R, through solenoid to common return 
—thus pulling over core of R., making contact 4, 
and breaking 5 and 6 ready for the same train 
when it has reached e, to pull back the core of 
Ro, making contacts 5 and 6, and breaking 4. On 
passing e, the signal S; is put to danger. 

In the foregoing description the automatic actua- 
tion of the points by the trains themselves has not 
been mentioned. It only remains to show how the 
trains automatically change over the points in order 
to complete the description of this system. Fig. 42 
shows an arrangement of electric motor and con- 
nections for actuating the points, and Fig. 43 isa 
diagram which shows how the contacts of Fig. 42 
are connected to the system itself. 

Referring now to Fig. 42, the movable rails or 
points are fixed toa rod D which extends beyond 
the rails, and has fixed into it a pin p which en- 
gages with a lever L pivoted atx. An iron disc F 
turns about « as centre, and has fixed near its edge 
a weight W, and the two pins g and h which are 
long enough to strike the lever L when F is turned 
round. A spurwheel H on the other side of F 
turns about x as centre ; is in gear with a pinion 
on the motor shaft ; and carries a pin which is 
capable of engaging two projections on the disc F. 
Insulated from the rod D and moving with it are 
three metal strips 7, 7, 13, which, when the rod D 
is in its extreme position on the one side, connect 
contact pieces a, b,, a4 bz, a3 bs respectively, and 
in the other extreme position of the rod connect 
by ¢,, be cg, bs cg respectively. The contacts a3 b, 
c, are for reversing the current through the motor 
armature, at the same time keeping the direction of 
the current in the field magnet coils the same. The 
contacts a, b; cj d, be Cy dz b,c, are shown in Fig, 
43 in connection with the relay R, and signals, and 
will be referred to presently. Suppose the rails to 
be in the position shown in the figure—that is 
a, b, dy bo, ag bs are respectively connected. If a 
current flows to b, from an outside source it passes 
vid the strip 7, to the contact a,, from thence 
through the armature of the motor, through a; vid 
1; to bs, through the electro-magnet winding to the 
common return. This causes the armature to turn 
in the direction of the arrow, and the spurwheel H 
is turned until its pin comes in contact with the 
projection on the disc F, thereby turning the latter 
round and raising the weight W. As soon as W 
gets past the vertical position it falls, and the pin 
h striking against L carries it with it, thus moving 
over the points, and making contacts b, c), bs cg, 
bg cz. At the same time the current through the 
motor is broken. 

If a current flows from an outside source to ba, 
when the rails are in such position that b, c,, bz ca, 
b; cz; are connected, the current through the arma- 
ture of the motor is in a reverse direction and the 
rails are automatically put over to the other side. 

In Fig. 43 actual connections, contacts, &c., are 
given in the case of signals S; and S,. The reader 
is referred back to Fig. 41 for the relative positions 
of the rails themselves with respect to the signals, 
rail contacts, &c., shown in Fig. 43. The follow- 
ing explanation is given in order to show how the 
points are automatically changed over by the train 
itself, and the subsequent operation of the signal 
in question. 

onsider a main ‘‘down” train (Fig. 43) having 
made g, or go. If the signals S, and S; are at 
‘* danger” a current can pass to b,. If the points are 
not yet right, contact is made between }, a,, by da, 
and bs ag respectively, and the current passes 
through the motor, causing it to put over the points, 
as already described. Contacts b, ¢,, by Co, bs cs 
are now made, and the current is thereby diverted, 
and now passes vid c, through the solenoid %, of 
signal S,, thereby lowering the same on condition 
that the previous down main train has passed over e,, 








putting Si. to “‘ danger,” and also closed contact 5 
of relay Rz ; or a previous branch ‘‘ down” train has 
passed over ¢,, putting S, to ‘‘danger,” and 
also closed contact 5 of relay Rs. Having lowered 
S, the driver can proceed, knowing that his 
points are right, that S,and S; are at ‘‘ danger,” and 
that previous ‘‘down” main or branch trains have 
passed e, and e, respectively. On lowering S, the 
contact b, is made, and the current finally passes 
through the solenoid n and contact 6 of Rs, breaking 
5 and 6 and making contact 4. On arriving at e, a 
current passes through contact k; of S;, for it is at 
‘danger ;” through m, and electro-magnet M, of 
signal S,, thereby putting same to ‘‘ danger,” and 
having made k, the current finally passes to S, and 
lowers same. It is now impossible for another 
main ‘‘down” train to lower S, until the train in 
question has passed ¢3, and this it cannot do until 
the train in front of it has lowered Sj, thereby 
opening this section. On arriving at es signal S,, 
is put to ‘‘danger” and the current passing through 
contact 4 and solenoid p of relay Rs puts over same, 
making 5 and 6 and breaking contact 4. 

If the train is a ‘‘down” branch train a similar 
series of contacts are made. For on making A, and 
hg if S, is at ‘‘danger” a current can pass to bs and 
will change over the points as already described— 
thus automatically making «36. Itis then diverted 
and passes vid a, through solenoid i, of S;, lowering 
same on condition that a previous ‘‘down’ main train 
has passed over ey, putting S,, to ‘‘danger” and also 
closed contact 5 of relay R, ; or a previous branch 
down train haspassed over e,, putting S, to ‘‘danger” 
and also closed contact 5 of R,. Having lowered 
S, the driver can proceed, knowing that his points 
are right ; that S, is at ‘‘ danger,” and that the pre- 
vious ‘‘ down” main or branch trains have passed e, 
and e, respectively. On lowering 8; the contact 
b; is made and the current finally passes through 
the solenoid n and contact 6 of R,, breaking con- 
tacts 5 and 6, and making 4. 

On arriving at e; a current passes through con- 
tact m; of S;, for it is at the ‘‘ line clear” position, 
through electro-magnet M, putting S, to ‘‘danger,” 
and having thus made k; it passes vid kg to signal 
S, and lower same. It is now impossible for another 
branch ‘‘down”’ train to lower S, until the train in 
question has passed e, ; and this it cannot do until 
the train in front of it has lowered S,, thereby 
opening the section. On arriving ate, signal S, is 
put to ‘‘danger,” and the current passing through 
contact 4 of R. puts over same, making 5 and 6, 
and breaking 4. 

(To be continued.) 
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The Working and Management of an English Railway. 
By Grorce Finpiay. Fourth Edition, Revised and 
Enlarged. London: Whittaker and Co. 

Tus new edition of the now well-known work of 

the general manager of the London and North- 

Western Railway is an excellent instance of the 

knowing a great deal to enable one to teach a 

little, of which Huxley speaks. The author has 

been all his days a railway man, and moreover has 

a special gift for the groove into which his ways 

have fallen. One cannot fail to recognise in read- 

ing his book that he thoroughly understands his 
subject; there is no fear of a false note, no parts 
are slurred over or rendered obscure in order to 
cloak ignorance. It is these things which make 
the book pleasant reading, for the author makes no 
efforts towards literary graces. There is nothing 
so restful as being in the hands of a sure guide, 
and in the present striving age we mostly read for 
rest. Mr. Findlay opens with a chapter headed 
‘‘ Introductory and Retrospective,” in which he 
gives us the old tale of George Stephenson and 
his opponents. A very wonderful tale it is; 
of a struggle more fraught with the destinies of 
mankind than any battle—one is tempted to 
say every battle —in which armies have en- 
gaged since the world began. It is difficult to 
speak of this vast change which has taken place 
within the memory of men still living without utter- 
ing platitudes. Use has almost classed it with the 
miracles of nature; we have grown up with these 
great facts, and have never been far enough off to 
get the perspective of their dimensions. Mr. 

Findlay speaks of the “luxuriously appointed 

vehicles in which the traveller of to-day is accom- 

modated.”’ It is natural he should take the opti- 
mistic view, but the ordinary traveller may be 











excused if he turns his thoughts towards what is 
left undone, not so much in the way of luxury as 
of ordinary comfort. Why, for instance, should 
railway carriages be so draughty in the lower parts ? 
We can manage to keep our bodies warm by coats 
and wraps, but our feet are the most defenceless 
— The hot-water tin is often worse than use- 
ess on long journeys, and on short journeys it is 
seldom present. Lighting is another matter in 
which the traveller longs for improvement. We 
are so busy now-a-days that often the only time one 
has for reading the newspaper is whilst travelling. 
Doubtless Mr. Findlay’s line is ahead of others in 
many respects, but taking the railways of England 
all round, there is much yet to be done in the 
way of ordinary comfort before we need turn our 
attention to luxury. 

The second chapter is devoted to ‘‘ Management,” 
and here the author gets to work in his own depart- 
ment. Here he explains how, on the London and 
North-Western, the administration is carried out 
by the chairman, two deputy chairmen, and the 
Board of thirty directors. The bulk of the work of 
administration is, however, done by committees of 
the Board, such as the Finance Committee and 
Permanent Way Committee. The Board meets 
once a month, and when all are assembled it con- 
sists of thirty members. There is also a special 
committee of the Board, consisting of sixteen 
members, which holds meetings intermediately with 
those of the full Board. Among others there is a 
Locomotive Committee of ten members, which deals 
with all matters relating to the engine works 
at Crewe, the carriage works at Wolverton, the 
wagon works at Earlstown, and everything con- 
nected with the rolling stock of the railway and 
with steamboats. Thecommittees are administra- 
tive in their functions, the executive being carried 
out by a general manager, a chief goods manager, 
with two assistants, and a superintendent of 
the line with one assistant. Twice every month 
the officers of the line meet in conference. 
The author goes pretty fully into detail as 
to this part of the work, and although the book 
pretends to nothing more than a popular character, 
the chapter is likely to be of use to many persons 
connected with railways. We may also especially 
commend to all those likely to have the command of 
large undertakings the ‘‘ maxims” with which this 
chapter concludes ; they are perhaps no more than 
commonplaces, but it is a great thing to have one’s 
commonplaces selected by such a master as the 
general manager of the London and North-Western 
Railway. In the next chapter, which is devoted 
to ‘‘the staff,” we are told that the company em- 
ploys over 61,000 men, of which 25,000 are engaged 
with the working of the traffic. The superannuation 
fund and the insurance society are also dealt with. 

The fourth chapter brings us to the engineering 
part of the book, the permanent way being first 
dealt with. The author goes back to the colliery 
tram lines, and gives an illustration of the old 
fish-bellied cast-iron rails laid on stone blocks which 
nearly rattled some of our fathers or grandfathers’ 
(perchance our own) teeth out of their heads. 
Sections of rails, fish-plates, steel sleepers, and 
other matters of a like kind, are dealt with. The 
general reader may get a good deal of information 
as to Y crossings, diamond crossings, super eleva- 
tion, facing points, and many other matters of 
which he may probably have heard, and have had 
more or less hazy notions, but about which he has 
never been able to get any very exact information. 
It is astonishing how little the ordinary individual 
knows about railway matters, considering the 
amount of travelling he does by train. Mr. Find- 
lay’s book will do much to improve this. 

‘* Signals and Interlocking” introduces the name 
of Saxby, which carries us to the infancy of the 
present system. The author goes further back 
than that, in fact right to the station-master’s 
candle put in the window of the station-house on 
the Stockton and Darlington. Telegraphs naturally 
follow signals, and this brings forward rolling stock. 
We start with locomotives, running through from 
the ‘* Rocket” to Mr. Webb’s compounds ; a vast 
change truly, but if we took one of Stephenson’s 
later engines and compared it with many now con- 
structed the comparison would not be very striking. 
The series of photographic reproductions of various 
locomotives are interesting, but probably the 
general reader would be glad to exchange some of 
them for sectional drawings by which the main 
features of a locomotive might be explained. 
In the section devoted to carriages there are pic- 
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(For Description, see Page 70.) 
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projects of irrigation pre-eminently requires the 
highest skill and experience. 

The last chapter of this part is (apparently) a 
verbatim ‘‘ Report on the Proposed Works of the 
Tulare Irrigation District, California,” covering forty 
pages. This seems out of place in this work ; the 
rest of this part is based on completed and success- 
ful works, and is descriptive or didactic in form, 
whereas this ‘‘ report’’ is a series of projects for 
proposed works, and several of the paragraphs 
actually appear in almost identical terms in the 
earlier pages. 

The number of technical and focal irrigation 
terms (chiefly Anglo-Indian and Californian) and of 
other Americanisms occurring is so great that a 
glossary is badly wanted. Some are explained in 
the text (where first occurring), and a few of these 
can be referred to from the index. There is one 
strange statement (misprint?) on page 298 to the 
effect that more than 300ft. depth of water is 
poured over certain lands as a winter irrigation ! 

Part II. bears the title of ‘‘Flow of Water in 
Irrigation Canals, Ditches, Flumes, Pipes, Sewers, 
Conduits, &c., with Tables.” (283 pages.) This 
title is far too broad. The subject treated of, in 
fact, is almost confined to the calculation of mean 
velocity and discharge from formule involving the 
slope or fall of the bed, or from tables based 
thereon. A very complete list of such formule is 
given, 40 for open channels covering seven pages, 
and 29 for pipes covering 24 pages; most of these 
are only of historic interest, and are, in fact, at 
once dismissed as of no practical use, excepting only 
the Darcy-Bazin and Kutter formule. The great 
Roorkee hydraulic experiments are naturally relied 
on for the proof of this statement as regards open 
channels. A series of examples of application of 
the formule and tables is given, worked out in 
great detail (covering 42 pages). This space might 
be reduced with advantage, partly by printing the 
examples in smaller type, partly by omitting all 
elemeutary arithmetical and algebraic details ; for 
so important a work this part is in fact too diffuse. 
Next follow 61 working tables based on the 
Darcy-Bazin and Kutter formule, mostly on the 
latter, covering 138 pages for open channels, and 
35 pages for pipes. These tables are of great value 
in saving labour of arithmetical computation from 
the formule, especially with Kutter’s formula, 
which is unfurtunately of amost inconvenient form 
for computing from. The only English tables in 
any way comparable are, in fact, D’A. Jackson’s 
**Canal and Culvert Tables,” which are much 
larger, covering, in fact, 325 pages. The text 
accompanying, about 150 pages, seems quite un- 
necessarily long : besides containing the details of 
the examples (as above suggested) some of the dis- 
cussions on the formule might have been omitted 
with advantage, e.g., seven and a half pages are 
given up to proving that a certain modification of 
Kutter’s formula printed in Molesworth’s Pocket- 
book, 2lst edition, is wrong; this ends with an 
explanation from Sir G. Molesworth himself (dated 
in 1886) that the formula was misprinted in the 
ocket-book ; surely all this discussion (seven and a 
half pages) is now useless. 

Tt will be seen that this Part IT., like Part I., is 
intended as a help in design of canals, by enabling 
their mean velocity and discharge, or the hydraulic 
elements necessary to yield a given discharge, to be 
computed easily a priori. A very useful addition 
would be a chapter on the application of the for- 
mulz and tables to existing canals and conduits, 
showing especially how the slope which enters into 
the formule should be measured. A chapter on 
the mode of making velocity measurements in run- 
ning water, and on computing discharges therefrom, 
would be another useful addition. 

The subdivision of both parts of the work is 
somewhat novel. There are no chapters ; it is sub- 
divided into articles, averaging about five anda half 
pages each ; but a few exceed forty pages, so might 
fitly be styled chapters. Both parts have very full 
tables of contents, and Part I. has a good index, 
whilst Part II. has none. The typography, paper, 
and get-up of the work are excellent; but the execu- 
tion of the larger plates, when taken from actual 
views, leaves much to be desired. 

The separation of the two parts into distinct 
volumes would be a decided improvement ; the two 
parts differ so utterly in subject and in mode of 
use that they are not likely to be wanted for 
use together; and their union under one cover 
produces an inconveniently thick and heavy 
yolume, 
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GLASGOW CENTRAL RAILWAY. 
(Continued from page 10.) 

THERE are thirteen stations on the line of rail- 
way. A reference to the map of the line given on 
page 642 of the previous volume will indicate the 
position of these. Starting from the east end of 
the line we have in succession stations at Dalmar- 
nock-road, Bridgeton Cross, Glasgow Green, 
Glasgow Cross in the Trongate, the Central (Low- 
level) immediately under the terminus of the 
Caledonian Railway for all parts, Anderston, Stob- 
cross, Kelvin Bridge at Great Western-road, 
Botanic Gardens, Kelvinside, and the two termini, 
viz., Dawsholm and Maryhill Barracks. The 
distance between the stations is about half a mile, 
excepting that between the Stobcross and Kelvin 
Bridge Stations, where the distance is nearly a 
mile. In the intervening distance the line crosses 
under the West End Park, which may be termed 
the Regent’s Park of Glasgow. The Railway 
Company proposed a station in the centre of the 
Park ; but the Corporation and residents in the 
vicinity objected to this, and it has accordingly 
been abandoned. 

Of the stations named, all, with four exceptions, 
are more or less underground. These exceptions in- 
clude the stations at Kelvin Bridge on the Great 
Western-road. In this case the platforms have been 
arranged on the bridge carrying the line over the 
river. Kelvinside Station is beyond the underground 
part of the line, and is partly on an embankment and 
partly on a bridge. The other two are the terminal 
stations on the west end of the line, which really 
call for little comment. The stations on bridges 
will be dealt with when we come to describe the 
bridges themselves. Meanwhile we shall confine 
ourselves to the underground stations, and it may 
be said generally that while these offer points of 
similarity they differ materially in details. 

Where head-room admits of an arch, such is used, 
notably at the Glasgow Green Station. In other 
cases where the head-room is limited, cross-girders 
with jack-arching are used. It may be here stated 
that in all cases there is a platform for each line, 
that these are 3 ft. above rail level, with brick facing 
walls and dry filling behind, covered with broken 
stones and paved with granolithic pavement. 

The first station on the line is that at Dalmar- 
nock-road. It presents some interesting features. 
The plan Fig. 49, page 68, shows that the station is 
partly underground and partly open, the south- 
western part, to the right, being open, while the 
part to the north is underground, with cross- 
girders and jack-arching. The length of each plat- 
form is 500 ft. They are vernierised to suit local 
circumstances, and on either side are heavy 
walls of brick 5 ft. 3in. thick with concrete pockets 
(Figs. 50 and 51). In one instance the side walls 
are close to the corner of a building, and two sides 
had to be underpinned pretty much in the same 
way as we have already described in a previous 
article (page 678, vol. liii.). At the eastern end of the 
station, too, is the railway on a rising embankment 
whose retaining walls were underpinned asdescribed 
(see page 643, vol. liii.). The wall of the embank- 
ment with the underpinning is shown on the right 
side of Fig. 51, page 68. To complete the angle 
of Swanston and Adelphi-streets required the 
covering of a part of the station in the form of a 
triangle, for although this result might have been 
attained by closing over the whole width of the 
station, it is always desirable to admit as much 
daylight as possible. Hence the triangular arrange- 
ment of the girders. At this point there was a 
bridge required over the new line on the skew to 





suit a railway siding which passed across Swanston- 
street for the accommodation of one of the gas- 
generating works of the Glasgow Corporation. 
Girders A and B (Fig. 49) carry the bridge for this 
siding, and from the latter of these two girders a 
third girder C was carried over the new railway to 
another girder J spanning the station transversely. 
Between the girder C and the east wall is a 
series of girders of various lengths to suit the 
triangular form. The arrangement will be seen 
by reference to the plan of the station (Fig. 49). 

In dealing with detailswe may first take the bridge 
for the siding to the gasworks (Fig.53, page 69). The 
main girders A and B carrying the bridge are about 
70 ft. long and are placed 15 ft. apart. They 
are shown in diagram by Figs. 54 and 55, being 
of the ordinary web construction. The cross- 
girders, which are 1 ft. 9 in. deep, are fitted to the 
main girders as shown in Figs. 56 to 60. The 
angles of the cross-girder are riveted to the 
stiffener of the main girders, the web of the former 
being connected with cover plates. The flooring 
is of buckled plates (Fig. 63). The details of the 
parapet, which is 4 ft. 10 in. high, are shown by 
Figs. 61 and 62. 

Owing to the heavy traffic to and from the 
gas works, the principal work in the construction 
of the bridge could only be undertaken on a 
Sunday. The abutments were built in trenches 
without interfering with the traffic, and the whole 
of the steel superstructure of the bridge was 
riveted together on a temporary platform erected 
near the railway. The girder work was 
parallel with and only a few feet from its 
permanent position. On a convenient Sunday, 
when the work of construction was finished, the 
whole superstructure, weighing 65 tons, was moved 
forward on greased rails in a few hours, two 3-ton 
winches with suitable tackle being used. 

The longitudinal girder C for the triangular 
roofing is carried at the one end on the bottom 
flange of the main girder B of this bridge, the 
details of junction being as shown in Figs. 58 and 59. 
The building up of the girderisillustrated by diagram 
and by elevation and plan in Figs. 65 and 71 to 73. 
These latter also show the junction with the cross- 
girders, while the elevation, section and plan, with 
system of joining the cast-iron parapet to the 
girder, are illustrated by Figs. 71 to 74. The girders 
K and J on plan (Fig. 49) are specially constructed 
to carry on T-iron hangers a 42-in. water pipe. 
The cross-girders are connected by tie-bars, and 
spanning the girders is jack-arching on which the 
roadway is laid. 

The station is 47 ft. wide as shown on section 
Fig. 52. The elevation of stairs is shown by 
Figs. 50 and 52. Between the stairs is a foot 
bridge shown near the peg number 7 on plan 
(Fig. 49). This bridge consists of plate girders 
with }{ irons supporting the flooring. 

Dalmarnock-road Station, it is interesting to note, 
is at the lowest level on the railway. As shown 
on the plan a well has been constructed under 
the west platform. It is 10 ft. deep, 5 ft. in dia- 
meter, andis of brickwork 9 in. thick. The water 
is to be pumped into an adjoining sewer. 

(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. XVI. 
THE CoNSTRUCTION OF Nava Guns. 

THE advance that has been made in the guns for the 
United States Navy has been even more pronounced 
than thatin thearmy. During the civil war and until 
the past decade the guns in use in the navy were, 
first, cast-iron smooth-bore guns of the Dahlgren 
pattern, which was similar in form and manner of 
casting to the Rodman gun used in the army; 
second, the 8-in. rifled gun, converted from the 
smooth-bore guns by the Palliser system of muzzle 
insertion previously described in Article No. II., 
and several varieties of the Parrott gun described in 
the same article. In 1880 the guns in use in the 
United States Navy were as follows : 

TaBLe XXIII.—Guns in the United States Navy in 1880. 
Smooth Bore, 


(1) 15-in. M L.S.B 
(2) 11-in. a ee: M.L.S.B. 
(3) 9-in. ae si chee .. 65,828. 
All these were of the Dahlgren pattern. 
Rifled Guns. 
(1) 8-in., 8-ton, 180-pounder M.L.R. 
(2) 100-pounder Parrott... M.L.R. 
(3) 80-pounder ; B.L.R, 
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(4) 60-pounder Parrott M.L.R. 
(5) 60-pounder ; B.L.R. 
ie 30-pounder es B.L.R. 
7) 20-pounder bronze ze ai B.L.R. 
(8) 3-in. steel boat gun _.... .. B.L.R. 


As these guns have now been replaced by modern 
high power breechloading built-up steel guns, it is 
not necessary to give any description of them, but in 
order to see the rapid progress that has been made 
the Tables below are given; No. XXIV. gives 
some of the particulars of the principal guns which 
composed the main batteries of the United States 
war vessels in 1884, and the second Table parti- 
culars of guns in service or under construction in 
1890. 


| 
| 
| 





TABLE XXIV.—Guns in Service in 1884. 
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saat ; | 2 eee 
Designation, = _3 | g | 3 | B | eo. 
&o anil &@ | = | ae |] &s < 
‘o eo} 8 ° $s eee ° 
FE 8? |S6 ia] & | fs 

Se en pe SS - 
tons in. | Ib. Ib. | ft.-tons in. 
9-in. S.B. ee 4.0 , 132; 10 70 8417 

&., MER... éoh. ee 160 | 35 | 180 2481 | 10.3 
100-pounder M.L.R.| 4.3 | 154| 10 | 100 | 809 6.6 
Sr 4s .L.R. | 4.5 | 189| 8 | 80 6 6.2 
2.4 48 562 6.1 








The 8-in. gun was converted from a 11-in. S.B. 
The 60 and 80-pounders are converted from Parratt M.L. 


TasLe. XX V.—Guns in Service or under Construction 























in 1890. 
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tons in. | cali- | Ib. | Ib. | foot- | foot- | in. 
| bres | sec. | tons 
13-in. B.L.R...! 60.5 | 480.0! 34.76! 550.1100! 2100 | 33,627| 32 
» es 45.2 441 | 85 | 425) 850) 2100 | 25, 26.7 
io 3 ..| 24.1 829 | 81 | 250) 500} 2000 | 13,870} 21.3 
Ss 3 ..| 18.1 304.5| 35 | 125) 250] 2100 | 7,645] 17.9 
oe ..| 123 258 | 30 | 125) 250] 2000 | 6,934 17.0 
e 2 4.9 196 | 30 50, 100} 2000 | 2,774) 12.5 
& 3s | 83 182 | 84 30 60) 2100 | 1,835, 11.2 
Bes | 28 162 | 30 30, 60! 2000 | 1,664, 10.6 
4-in, R.F. ../ 1.7 164 | 40 12, 33} 2000| 915) 9.1 
4-in, BL.R.| 1.7 164 | 40 12 33| 2000, 915 9.1 





A glance at the above Tables will show the rapid 
change that has been made in the armament of the 
war vessels of the United States Navy. The 
building of the new guns kept pace with the 
building of the new cruisers and was directly influ- 
enced by them. 

When Congress passed the Act authorising the 
building of the Chicago, Boston and Atlanta, a clause 
was inserted in the Act requiring the armament of 
the vessels to consist of high-powered breechloading 
rifles. In compliance with this Act the Naval 
Bureau of Ordnance designed and began construct- 
ing 5 in., 6 in., and 8 in. breechloading rifles. 

The steel used in building the 5 in. and 6 in. 
guns was furnished by the Midvale Steel Works, 
but no firm in the United States had a plant, at 
that time, that could furnish the forgings required 
for the 8-in. gun, and consequently the contracts 
for the metal for these guns were given to the two 
English firms Cammell and Co. and Whitworth and 
Co. The business methods of these firms require 
the metal to be accepted by the United States 
Government without being subjected to the rigid 
inspection by Ordnance officers at the foundry, as 
is the case in the United States, so that, had they 
fallen short of the requirements, the loss would 
have been entirely with the United States Govern- 
ment. Fortunately they did come up to the re- 
quirements, but the disadvantage of being depen- 
dent upon foreign manufacturers was very evident, 
and led the Government to offer special induce- 
ments to the steel makers in the United States to 
develop their plants, so that at present several 
firms are ready and have supplied all forgings asked 
for, fully equal in quality to those of foreign make. 

From the beginning of the new system of gun 
construction, the Chief of the Naval Bureau of 
Ordnance has required gun steel of the highest 
grade, and to the employment of this excellent 
quality of steel in the guns is attributed the suc- 
cessful results obtained at the proving ground. 

The requirements which the steel had to fulfil 
were very severe, as the following extracts will 
show. They are taken from the specifications 


which govern the contracts for the metal for the 
— new high-powered breechloading rifle will 
show : 

All raw materia] shall be chemically analysed in 





the most approved manner by the contractor before 
use, and proper records thereof, and proper melting 
records shall be kept by him. 

Forgings are to be made of open-hearth steel, of 
domestic manufacture, from the best quality of 
raw material, uniform in quality throughout the 
mass of each forging and throughout the whole 
order for forgings of the same calibre, and free 
from slag, seams, cracks, cavities, flaws, blow- 
holes, unsoundness, foreign substances, and all 
other defects affecting their resistance and value. 

The trunnion band is to be an unhammered steel 
casting, rough-bored and turned, annealed, oil 
tempered, and again annealed. The rules herein 
given for forgings apply also to trunnion bands, 
except in cases where such rules are evidently un- 
suited to the production of a sound and perfect 
unhammered casting, showing the physical qualities 
laid down in the table. 

Ingots shall be cast solid, and are to have an 
excess of weight of 40 per cent. above that of the 
rough unbored forging with specimen end on. Of 
this excess at least 30 per cent. of the weight of 
the ingot will be discarded from the upper end and 
5 per cent. from the lower end. 

In case any other method is proposed for pro- 
ducing the solid gun ingots, its acceptance will be 
conditioned upon the rule that the part of each 
which is to be delivered for test and acceptance 
must be equal in quality, and in all other respects, 
to a gun ingot cast solid in the usual way, from 


‘|which at least 30 per cent. of the weight of the 


ingot has been discarded from the upper end and 
5 per cent. from the lower end. 

The weight of the original ingot will remain as 
above whatever method of forging is employed. 

Ingots must be free from imperfections that 
would injuriously affect the finished forging or gun. 
For tubes, plugs, and mushrooms, each ingot will 
be reduced in diameter, by forging, at least 50 per 
cent. at the largest diameter of the piece, and at no 
point less than this. For jackets, each ingot will 
be reduced in diameter, by forging, at least 40 per 
cent. at the largest diameter of the jacket, and at 
no point less than this. 

In case tubes are forged on a mandrel from bored 
ingots, the walls of the ingots at all points must be 
reduced in thickness, by forging, at least 50 per 
cent. Incase jackets and hoops are forged in the 
same way, the walls of the ingots at all points must 
be reduced in thickness, by forging, at least 40 per 
cent. In case hoops are forged from solid ingots by 
upsetting and punching and subsequent elongation 
or enlarging on a mandrel, the walls at all points 
must be reduced in thickness, by forging on a man- 
drel, at least 33 per cent. . 

Ingots must be forged down to within the follow- 
ing dimensions of finished diameters ; 

Tubes and jackets, 6 in. calibre, to within 2 in. 

Tubes and jackets, 8 in. calibre, to within 2$ in. 

Tubes and jackets, for larger guns, to within 3 in. 

Plugs and mushrooms to within 2 in. 

The following exceptions will be made to the 
above rules : 

The rear end of each tube will be forged on a 
prolongation of the part over the powder chamber, 
the steps not being followed. The front end of the 
jacket will be forged in prolongation of the body, 
the reduced diameter at that point not being fol- 
lowed. All hoops will be forged as plain, hollow 
cylinders. 

The lower end of each ingot, as cast, will be the 
breech end of the forging made from it. 

It will be necessary for the contractor to have 
forgings long enough to get test specimens beyond 
the finished dimensions. 

Forgings will be rough-bored and turned to di- 
mensions varying from 4 in. to } in. of the 
finished sizes. In this way the general lines only 
of the finished piece will be followed, not angles 
nor corners. 

Forgings are to be annealed, and oil tempered 
under such conditions as will assure their resistance, 
and again annealed. No piece will be accepted, nor 
will its test specimens be broken or considered, 
unless the last process has been an annealing one. 
The forgings must be left with an uniform fine 
grain. All pieces forged solid must be annealed 
and otherwise treated after being rough bored and 
turned to above dimensions. Pieces forged on a 
mandrel may be annealed before being rough bored 
and turned. Hoops, whose forged thickness is less 
than 4 in., may be treated and tested before being 
rough bored and turned. 

Tf the inspector finds that any part of a forging 





has received less hammering or other beneficial 
treatment than it should properly have received, as 
compared with the parts from which the test bars 
are to be taken, the piece will be rejected. 

After the final forging, all heating must be uni- 
form or uniformly graded throughout the entire 
piece ; and all heating for tempering and all im- 
mersing shall be executed with the forging in a 
vertical position. The whole of the piece must be 
subjected to the treatment at the same time. 

The inspector shall examine all fractures of the 
metal, in the course of manufacture, for the pur- 
pose of determining whether it is of uniform and 
homogeneous structure. 

Tests and Acceptance.—These tests are to be 
made on cylindrical specimens 2 in. long between 
measuring points, $ in. in diameter. The speci- 
mens are to be taken from the forgings after final 
treatment, transversely to the axis of the bore cf 
the finished gun, and within the finished section 
prolonged. They are to be taken as near the 
finished piece as practicable, leaving sufficient 
metal for submitting additional test bars in case of 
retreatment. 

Test bars shall be cut, and tests made under the 
supervision of an agent or inspector of the Depart- 
ment, who may make the tests personally if he 
should so desire. He will stamp and have the cus- 
tody of each test bar. 

The following tables of specifications indicate 
certain limits of physical qualities that may be 
shown by tensile specimens upon which the accept- 
ance or rejection of forgings and castings will be 
based according to rules given below. 


TABLE XX VI.—6-In. and 8-In. Guns. 





Tubes. Jackets, 
A B. Cc A B. C. 
Tensile strength .. 1b. | 80,000 72,000) 70,000 85,000/ 76,500, 74,000 
Elastic limit ++ 5» |88,000} 34,000) 33,000 40,000 36,000, 34,000 
Elongation .. percent.) 22 20 12 20 18 12 
Contraction of area _ ,, 35 20 | 15 80 | 20 15 


— ———— _—— =) —— ' 
TaBLe XX VII.—10-In. and 12-In. Guns. 





| 
| Tubes. Jackets. 
aia 7 ; — “ 
4. .j & Cc XQ i hb. @ 

. eee A ES Fe ee Se 
Tensile strength.. _Ib. 80,000! 72,000|70,000 85,000 |76,500 | 74,000 
Elastic limit +» | 36,000) 34,000|33,000 40,000 !36,000 34.000 
Elongation percent.) 20 | 18 12 18 | 15 10 

| 20 15 12 


Contraction of area ,, | 30 
\ 


Taste XX VIII.—For all Calibres. 























Hoops. Trunnion Bands, 
‘oan lianas — a 
BF eae oa Ge we eo 
Tensile strength 1b.| 100,000’ 90,000, 90,000 \90,000 80,000 | 80,000 
Elastic limit es - 50,000 45,000 45,000 40,000 '36,v00 | 36,000 
Elongation per cent. 18 16 12 | 12 10 | 6 
Contraction of area ,, 80 25 1 | 15 12 | 8 
cel a See ree Se a ee ee 
TaBLeE XXIX.—For all Cruisers. 
| Plugs. Mushrooms. 
| 
= Piccqas (itp rt 
| A B. Cc A B Cc. 
Tensile strength.. =r 72,000, 70,000) 65,000) 60,000) 60,000 
Elastic limit +» |88,000) 34,000 33,000, 30,000| 27,000) 27,00 
Elongation percent. 20 | 18 | 12 25 22 12 
Oontraction of Area ,, | 80 |; 20 | 15 | 86 25 15 
| | 








The contractor shall first present three specimens 
from each end ofa tube or jacket and from the end 
nearest the upper end of the ingot or casting of each 
hoop, plug, or trunnion band ; and from the mush- 
rooms,two transverse specimens from the head and 
onelongitudinalspecimenfromthestem. The central 
axis of these longitudinal specimens from the 
mushroom stem need not be nearer the central 
axis of the forging than one-half of the radius of 
the latter. After a piece is cut or otherwise detached 
from a forging, no specimen from the piece will be 
considered if the latter has received any treatment 
after being detached as aforesaid. 

In case the results obtained from the first sub- 
mission do not conform to the specifications, and in 
case the contractor is of the opinion that the quality 
of the metal will be improved by re-treatment, he 
may re-treat the forging or casting, and submit 





a 


72 


ENGINEERING. 








[Juty 15, 1892. — 











Fie. 1. 


additional specimens, and the results obtained from 
the former specimens will no longer be considered. 

If during powder proof after the completion of 
a gun, any forging therein shall fail on account of 
the presence of flaws, slag, cavities, or foreign sub- 
stances in number or quantity serious enough to 
be clearly the sole cause of such failure, the forging 
shall be replaced by the contractor. The proof- 
rounds to which this rule “p lies shall not exceed 
five. Forgings are not finally accepted until they 
have borne this test. 

Inspectors.—The Department shall have the right 
to keep agents or inspectors at the works, who will 
have free access to all parts thereof, and who will 
be permitted to examine freely the raw material, to 
witness all the processes of manufacture, and to 
examine all the contractors’ records with reference 
to such matters. 





THE WARD RAM. 
(From our New York CORRESPONDENT.) 

‘In time of peace prepare for war,” is an old 
injunction, and one hitherto much neglected by 
the American nation. The above title does not, 
therefore, refer to ideas for improving a breed of 
sheep, but to one of the deadliest of war weapons, 
and one which played an important part in our 
‘*late unpleasantness.” The idea is nota new one ; 
the old nations had brazen beaks to their galleys, 
which have been chronicled in many a classic. The 
great desideratum in a ram is to be able to inflict 
the greatest injury on an opponent and to receive 
the least injury from an attack. The sword-fish is 
not a good example, for if he penetrates the hull of 
a ship he generally leaves his weapon of attack 
there as a trophy for the attacked. It has been the 
aim of Mr. Ward, in the invention described, to 
furnish a weapon capable of sinking any of the 
large ironclads without receiving material injury 
from the concussion, something which the form 
and arrangement of previous rams has not been able 
to accomplish. Fig. 1 shows the ram in position. 

The present device is intended to overcome the 
inherent disadvantages of the older forms, and it 
accomplishes this end by a departure from former 
practice as radical as it is simple. Instead of a 
vertical plane of attack, there is here a horizontal 
ram, with projecting ends extending transversely 
through the bows of the warship, and presenting 
on either side of the stem an attacking angle of 
strong and heavy iron plate, so located as to strike 
below the water line, and to be effective at almost 
any angle of approach. The most dangerous blow 
of all to an enemy with this ram would probably be 
an almost parallel glancing attack, which would 
tear a long narrow path through the plating of the 
enemy’s ship, and rupture any frame in the track 
of the ram. A hole of this nature would be most 
difficult to stop, and would to a considerable extent 
cancel the advantages of water-tight compartments 
in a war vessel, and in reference to this ram various 
claims are made by the inventor. One great advan- 
tage or improvement claimed for it is that it does its 





THE WARD RAM. 
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work without necessitating any stoppage of motion 
on the part of the attacking ship. 

In a recent publication, it was stated that the 
late Captain Ericsson had worked for several years 
in the endeavour to make rams useful as projectiles, 
but became convinced that the tremendous shock 
caused by the stoppage of the ship giving such a 
blow.as has always been considered necessary in 
ramming would disable the aggressor, by breaking 
the steam pipes and machinery, to say nothing about 
the danger to the construction of the attacking bow. 
To get some idea of the shock suppose the vessel 
with the ram to weigh 5000 tons, and to be moving 
at the rate of 20 kilometres per hour, or 333 metres 
per minute. The momentum of this great mass has 
to be taken up by the attacked object, or ship, in 
the space of a few seconds, and with an advance of 
only perhaps three or four metres, so that it can 
easily be seen that Captain Ericsson's estimate of 
the effect of the shock upon things on board of the 
ramming ship was not in any way exaggerated. 

On the other hand, in the case of the new ram, 
the attack is made at an angle of from 12 deg. to 
40 deg., and if the attacked craft is at rest, the 
cutting ram, at the speed assumed, only requires 
one-third of a minyte to travel the length of the 





broadside of a vessel of ordinary dimensions, after 
which the steamer is on her course again, clear of 
the enemy. 

The shock of cutting into the side of a warship, 
framed and plated as is now the usual practice, 
would hardly be felt on board by one amidships, 
and would not awake a sound sleeper. It may be 
said as to this that the writer knows an engineer 
who slept through a collision between two of the 
Sound steamers in which one was sunk with con- 
siderable loss of life ; and our sleeper’s first know- 
ledge of it was when he arose in the morning and 
found the floor of the cabin filled with the survivors. 
If this is the average sleeper at sea, nothing short 
of cutting into his state-room would awake him. 
It is further claimed that a ram of this pattern can 
be brought to bear on any vessel at any time with- 
out notice or calling to quarters, and is always 
ready for action. It can attack other vessels in a. 
narrow channel and in a rapid current, as in going 
up or down in a river or tidal channel, being in this 
respect very different from the usual plain ram, 
which would be thoroughly unable to get into an 
attacking position in such a situation, while this 
ram requires no stopping or special manceuvring to 
make an effective attack. Moreover, such an attack 





























Juty 15, 1892.] ENGINEERING. 


73 


— 























GOVERNMENT BUILDING AT CHICAGO. 
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is not dangerous to the ramming vessel, since the | encounter anything strong enough to endanger the 
blow of the ram plate in cutting through the side | stability of the steel ramming plate which forms 
of another ship under the water-line will not the attacking part of the apparatus, owing to the 


very great strength of the manner of attaching it 
to the framework of the bow. 

The force required to punch a hole of three deci- 
metres in diameter through an iron plate 15 centi- 
metres thick is usually estimated at 5000 tons, and 
may be assumed to be more than the amount of 
work required to be done in cutting open the side 
of the enemy with the horizontal ram. 

To hold the plate in position while doing this 
would require the equivalent of 200 steel rivets at 
25 tons each, and the arrangement of riveting 
and bracing shown in the drawings, will give a 
strength much greater than this. These drawings 
show the ram as arranged in the bow of the ship, 
though of course this arrangement might be modified 
at the will of the naval constructor, and in accord- 
ance with the type of vessel upon which it is to be 
used. The plate as shown here is 6 in. thick, 8 ft. 
wide, and 16 ft. long. Through the forward half 
of this plate passes a steel shaft 24 in. in diameter, 
which is further braced 2 ft. and 4 ft. above and 
below the main plate by other stiffening plates, 
1} in. thick, strongly secured to the sides of the 
ship by angle-iron ; and the main plate is also in 
like manner connected with the ship’s sides. The 
purpose of this steel shaft and the supplementary 
plates is to transmit the strains coming upon the 
angle of attack of the main plate to as great a sur- 
face as possible in the bow of the ship. In the 
plan shown this surface distribution amounts to 
nearly 300 square feet. 

The plan or section E F is proposed for the 
adaptation of this ram to a warship already built, 
in which the difficulty of adjusting a large single 
plate to the position required for the shaft is over- 
come by making the plates in pairs. This plan 
also shows heavy bars or brackets in the rear of 
the ram-plate, for further connecting it with the 
ship’s side, and transmitting strain from the ram to 
the ship. 

The writer believes in encouraging every device 
which will serve to make war more destructive or 
expensive, for by this means it will become so 
costly in men and treasure that few nations can 
afford to engage in it. Those few will naturally 
follow the law of the survival of the fittest, and will 
hence be either Saxons or Anglo-Saxons, and with 
that wonderful common sense which they have 
always shown settle national affairs by arbitration 
and not by brute force. In conclusion, the in- 
ventor compares the effect of the ram with that of 
a heavy battery of guns and decides that as a source 
of danger to the enemy, the use of a ram of this 
pattern would seem to be more effective than the 
firing of eight or ten heavy shots per minute, which 
is a fair average of the power of a large warship of 
the present patterns, and the chance of striking as 
many damaging blows with the ram as with the 
whole battery, in the same time, is apparently an 
even one. The comparison between the effect of 
a blow from a shot of even the largest size used, 
and that from the corner of the 16-ton ram-plate 
delivered more than 2 metres below the water line, 
is obviously in favour of the ram. 





THE WORLD’S COLUMBIAN EXPOSITION, 
THE GOVERNMENT BUILDING. 
(Continued ‘from page 46.) 

THE main feature of the Government Building is a 
great central rotunda, 118 ft. in diameter, and 228 ft. 
high from the floor to the top of the lantern that rises 
above the dome. The latter is carried upon 16 ver- 
tical braced stanchions arranged radially, as shown in 
Fig. 92, and details of which will be published here- 
after. The height of these stanchions is 115 ft., and 
they are braced together at intervals of from 20 ft. to 
26 ft. by lattice-ring girders ; diagonal bracing, some 
of which is indicated in Fig. 90, is also introduced to 
strengthen the structure. The dome is semi-circular, 
and is supported by 16 ribs, each of which forms a 
continuation of the stanchion upon which it rests. 
These ribs converge at the << the dome to a central 
ring upon which they are all bolted. Fig. 91 is a half 
plan showing the polygonal form of the dome and the 
positions of the surrounding staircase, by which access 
is gained to the various upper galleries. The roofs 
covering the body of the main building, and details of 
which have already been published, are framed to the 
contour of the rotunda. Figs. 93 to 96 are details of 
the lantern surmounting the dome. This lantern 
rises to a height of about 47 ft. above the top of the 
dome, and is supported by 16 ribs of the form shown 
in Fig. 93. These ribs are vertical to a height of 36 ft. 
9 in. ; the inner and outer members are each built up 





of two angle irons 3 in. by 3 in., and weighing 18 Ib. 
to the foot; these are connected by diagonal lattice 
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bars 2 in. by ;'; in. At the bottom the ribs terminate 
in sole-plates shown at section H H, by which they are 
bolted to the top of the ribs carrying the dome; they 
are connected circumferentially by plate girders 12 in. 
deep, of the form shown at A (Figs. 93 and 94). 

The panels formed by the vertical ribs, and these 
horizontal struts are braced by diagonal rods 3 in. 
square, as shown in Fig. 94, where it will be seen the 
ends of these rods are attached by pins 2 in. in dia- 
meter to gusset plates riveted to the ribs above and 
below each of the horizontal struts. At a height of 
about 7 ft. above the base-plate of the ribs is a gallery 
carried on steel joists that supports l-in. and #-in. 
planking ; access to this gallery is obtained by a stair- 
case, the position of which is indicated in Figs. 94 and 
95. Outside, and at a somewhat lower level, is a 
second gallery, 7 ft. 9 in. wide, carried on brackets, 
constructed as shown in Fig. 93; there are sixteen of 
these brackets, each of them attached to one of the 
ribs. The curved framing that supports the roof of 
the lantern is an extension of the vertical rib, and the 
same form of construction is adopted here ; the depth 
of these curved roofs is reduced from 11 in. at the 
springing to about 6 in. at the summit of the lantern, 
where all the ribs converge toa central plate as shown 
in the details, a central opening 12 in. in diameter 
being left to admit the flagstaff that surmounts the 
building. This flagstaff is carried down for a distance 
of 15 ft. from the top of the lantern, where it rests in 
a wrought-iron shoe, supported by four diagonal rods, 
1 in. in diameter, that are tied back to the ribs as 
shown in the details. We shall in subsequent numbers 
publish further details of this interesting structure. 


(To be continued.) 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant mar- 
ket was very quiet last Thursday. During the forenoon 
only a small lot of Scotch iron—some 500 tons—changed 
hands at 41s. 44d. cash, and one lot of Cleveland, pri- 
vately, at 39s. 9d. per ton twelve days fixed. The cash 
price of Cleveland iron was reduced by 1s. 6d. per ton to 
40s. 6d., and hematite iron declined in price 3d. per ton. 
Some more business was done in the afternoon in Scotch, 
but none in Cleveland or hematite iron, when sellers 
showed a disposition to moderate their demands. The 
closing settlement prices were—Scotch iron, 41s. 43d. per 
ton; Cleveland, 40s. 3d. ; hematite iron, 49s. 3d. per ton. 
Quietness was again the rule on the following day, the 
proceedings in the warrant market being quite dull. 
About 4000 tons of Scotch iron warrants changed hands 
in the forenoon at an advance of 1d. to 14d. per ton cash. 
At the afternoon session of the ‘‘ring” the tone was 
easier, and some more small business in Scotch was done, 
and the cash price rose another 4d. per ton. No sales of 
Cleveland or hematite iron were reported. The settle- 
ment prices at the close were—Scotch iron, 41s. 6d. per 
ton; Cleveland, 40s. 3d. ; hematite iron, 49s. 9d. per ton. 
For Cleveland warrants 50s. per ton cash was reported to 
have been several times paid privately. The market was 
extremely quiet on Monday sito and the business 
was confined to three 500-ton lots—two at 41s. 5d. and 
41s. 54d. per ton cash respectively, and the other at 
41s. 6d. one month. During the afternoon idleness again 
characterised the market, and business was almost at a 
standstill. At the close there was some bidding for 
Scotch iron, but the desire seemed to be more to 
make a price than to get iron. Both forenoon and 
afternoon Cleveland and hematite iron were quite 
neglected. The closing settlement prices were—Scotch 
iron, 41s. 6d. per ton ; Cleveland, 40s. 3d. ; hematite iron, 
49s. 9d. per ton. Business was again quiet on Tuesday, 
but at the same time there was more doing than on the 
preceding day. In the forenoon 1500 tons of Scotch iron 
were sold at 41s. 54d. to 41s. 5d. cash, and a similar quan- 
tity at 41s. 64d. per ton one month. There was likewise 
a sale of a lot of hematite iron at 49s. 9d. per ton cash. 
The market was easier in the afternoon, when the prices 
for Scotch iron ranged between 41s. 44d. and 41s. 34d. per 
ton cash, and 41s. 6d. and 41s. 54d. per ton one month. 
Between 5000 and 6000 tons changed hands at those figures. 
Dealers in Scotch iron parted with their warrants in view of 
the Glasgow Fair holidays, and hence the explanation of 
the fact that there was a drop of 2d. per ton before the close 
of the afternoon market, when the settlement prices were— 
Scotch iron, 41s. 3d.; Cleveland, 40s. 3d.; hematite iron, 
50s. per ton. No business in Cleveland was reported at 
either meeting of the ‘‘ring,” but in the afternoon one 
lot of hematite iron was sold at 50s. per ton cash. Busi- 
ness was quite inactive this forenoon, partly owing to 
the excitement consequent on the elections. All day the 
sales of Scotch iron only amounted to between 5000 or 
6000 tons, at or about 41s. 34d. per ton cash, and 41s. 5d. 
one‘month. There were no sales of Cleveland or hema- 
tite iron. It would seem as if the “rig” in Cleveland 
iron was entirely off and atanend. “he following are 
the quotations for several No. 1 special brands of makers’ 
iron: Gartsherrie, Summerlee, Langloan, and Calder, 
49s, 6d. per ton ; Coltness, 53s.; Glengarnock (shipped at 
Ardrossan), 50s.; Shotts (shipped at Leith), 51s. 6d.; Carron 
(shipped at Grangemouth), 53s. perton. There are now 73 
blast furnaces in actual operation, as compared with 71 a 
year ago. Last week’s shipments of pig iron from all 
Scotch portsamounted to 8071 tons, against 7645 tons inthe 
corresponding week of last year. They included 525 tons 
for Canada, 875 tons for Australia, 290 tons for France, 
490 tons for Italy, 320 tons for Germany, 425 tons for 
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Holland, 315 tons for Belgium, 180 tons for Spain and 
Portugal, smaller quantities for other countries, and 4207 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 420,823 tons 
yesterday afternoon, as compared with 425,167 tons yester- 
day week, thus showing a decrease over the week amount- 
ing to 4344 tons. 


Glasgow Fair Holidays and the Lanarkshire Industries. 
—All the works in the Motherwell district will suspend 
operations on Friday for the Glasgow annual fair holi- 
days, which affect many thousands of persons outside of 
the city and in three or four counties. The prospects of a 
protracted suspension in the iron and steel trades are in- 
creasing all round, and kindred smaller works are already 
experiencing the dulness which is setting in. The wagon 
works occupied by Messrs. Hurst, Neilson, and Co. are 
to be idle tor three weeks, and the Lanarkshire Steel 
Works for two full weeks. The Dalzell Steel and Iron 
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Company and the works of the Glasgow Iron Company 
are to be suspended for ten days. The outlook for trade 
generally at this time is duller than has been the case for 
several years back, when the works stopped only for a 
few days for repairs. In Coatbridge and Mossend dis- 
tricts, several of the principal works are to be off for two 
weeks, and some of the smaller for —— periods. The 
colliers are getting very irregular work, and there is a 
general stagnation in all departments of the iron and coal 
trades throughout Lanarkshire. 


Messrs. Merry and Cuninghame.—At a meeting of the 
directors of Messrs. Merry and Cuninghame, Limited, 
which was held on Monday, an interim dividend at the 
rate of 74 per cent. per annum was declared on the ordi- 
nary shares for the half-year ending May 31 last. It is 
| understood that the Glengarnock Works in Ayrshire will 
henceforth be entirely separated from the management 
which controls the iron works, collieries, &c., of ‘* M. and 
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C.” in the county of Lanark. While theelection boom is 
on it may be permitted to mention the fact that the late 
Mr. James Merry and several of the Gartsherrie Bairds 
were members of Parliament for comparatively brief 
periods. 


Electric Lighting in Paisley.—The municipal autho- 
rities of the neighbouring town of Paisley, who have an 
Electric Lighting Provisional Order to administer, have 
called in Mr. W. A. Bryson of this city to be their pro- 
fessional adviser. It may be remembered that he was 
the electric lighting engineer for the Glasgow Interna- 
tional Exhibition of 1888, and for the Edinburgh Exhibi- 
tion which shortly preceded it. The arrangements for 
placing the contracts for Paisley are well advanced. 


The New Cunard Liners.—The two immense steamers 
which are now in progress of construction in Fairfield 
Shipbuilding Yard are to be called the Campania 
and the Lucania. One of them is to be launched early in 
September, and with the view of making the launch a 
thorough success the Clyde Trustees’ engineer, Mr. Deas, 
has been asked and has undertaken to do a special dredg- 
ing of the river in front of the launching ways. 


Contract fur Steel Railway Wagons.—Messrs. P. and W. 
Maclellan (Limited), Glasgow, have just booked an order 
for 600 covered goods steel wagons for the Bengal and 
North-Western Railway Company of India. During the 
past dozen or fifteen years Messrs. Maclellan have done 
an immense amount of work for the railways in India— 
wagons, bridges, permanent way, &c. 


Opening of the New Aviemore Line.—Traffic over the 
first section of the new through line of railway from 
Aviemore to Inverness was in full operation on Monday. 
The line from the junction at Aviemore to Carrbridge, a 
distance of a little over seven miles, was officially in- 
spected by Major Marindin in the end of last week, and 
found to be in such a satisfactory condition that the 
running of trains was at once sanctioned. For the 
present four mixed trains are to be run from Carrbridge 
to Aviemore daily each way, the trains having connection 
with the through and local trains from the south and 
north. This section of the line was commenced in Feb- 
ruary, 1890, by Messrs. John Ross and Son, Fearn, 
whose estimate was 27,773/., the company supplying the 

ermanent way and fencing the line. The contractors 
or the other sections of the line, from Carrbridge to Cul- 
doich, some five or six miles from Inverness, have large 
— of men at work, and there is a prospect of the 
x ole of the new through line being opened at an early 
ate. 





Lonpon Water Suppty.—The consumption of water 
in London in May was 188,458,526 gallons for a popula- 
tion aggregating 5,579,111, representing a daily con- 
sumption per head of 33.78 gallons for all purposes. The 
relative proportions of the supplies from the above various 
sources were as follows: From the Thames, 52.49 per 
cent.; from the Lea, 31.35 per cent.; from springs and 
wells, 16.01 per cent.; from ponds, 0.15 per cent. The 
total number of houses supplied by the water companies 
during the month was 784,643, representing an increase 
of 1275 supplies on the previous month. The total 
supply divided by the number of houses shows a daily 
average of 240 gallons for each tenement. The general 
result of the joint operation of the companies and autho- 
rities is shown by an increase during the month to the 
extent of 5159 in the number of houses on constant supply, 
making the total 522,298, or about 67 per cent. of the 
total number of houses supplied. 





Execrric Licut SIGNALLING BALLoon.—At the Stam- 
ford Bridge Grounds, Fulham, on Thursday ng 
7th inst., there was given in presence of Prince Ed- 
ward of Saxe-Weimar and other distinguished military 
authorities, a demonstration of the Bruce electrical war 
balloon for flashing signals by night, to indicate improve- 
ments recently made by the inventor, Mr. Eric Stuart 
Bruce. The promises of success indicated when a balloon 
was tried at the Inventions Exhibition influenced Mr. 
Bruce to further develop the idea, and since that time he 
has had encouraging indications of reward. The Belgian 
Government have adopted the system, the Royal Engi- 
neers have been supplied with balloons of the type, and 
several European powers have the matter under con- 
sideration. The balloon is made of varnished cambric, 
and is therefore translucent, and electric lights in the 
inside illumine the balloon for a longer or shorter duration 
to suit the Morse or any code, so that even when at a 
great altitude the signals can be interpreted. The im- 
provements have been directed to lighten the mechanism, 
a desideratum which is self-evident. A balloon, 18 ft. in 
diameter, with a capacity of 3200 cubic feet, was illumined 
by six incandescent lamps of 10 candle-power, taking 
about 9 amperes at 24 volts. The electromotive force is 
provided from 26 cells—four are reserves—of the Electrical 
Power Storage Company’s E7 type, and they are capable 
of running the lights continuously for twenty hours. 
Each cell only weighs 24 lb. The cable is 500 ft. long, 
and the weight has been reduced to 3541b. The wires 
pass into the interior of the balloon through india-rubber 
casing, and the holder, which is of improved type, 
is an egg-shaped framework, three of the lights being 
above and three under the centre line. The signalling 
key is also new. Carbon contacts are used, and these can 
easily be renewed when worn away by sparking. There 
is also an arrangement for hanging the lights outside the 
balloon should the condition of the atmosphere render 
this desirable and signalling in this way instead of by the 
lighting of the translucent balloon. The demonstration 
was very successful, all the signals being read and replied 
to from a lamp on the ground level at a considerable dis- 
tance from the balloon. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Amalgamated Society of Enginemen.—A meeting in con- 
nection with the district branch of this Association was 
held at Wombwell, on Monday. There was a large 
attendance. The objects of the society were explained, 
and it was remarked that though it had been in existence 
only two years there were now about 5000 members, and 
that number is being largely increased every week. 


South Yorkshire and its Coal Trade.—The half-yearly 
official return showing the amount of coal sent from this 
district to Hull during this year has been issued. Last 
month the tonnage sent coastwise was only 37,134 tons 
against 55,932 tons in May. The falling off in the tonnage 
sent to London was over 11,500 tons. During the half- 
year 177,274 tons were sent by steamer from Hull to the 
metropolis, and all round the coal trade appears to have 
been weaker. 


Efficiency of the Modern Locomotive. — This was the 
title of an address delivered by Mr. J. E. Fletcher, vice- 
president, to the members of the Sheffield Junior Engi- 
neering Society. The most important of modern im- 
provements he classified as follows: 1, rearrangement of 
wheel base whereby better distribution of the weight 
on the wheels is obtained ; 2, alteration in frame and 
boiler connections ; 3, the raising of the centre of gravity. 
The advantages and disadvantages of single and coupled 
wheels were touched upon, an example being taken show- 
ing the limitation of useful tractive effort due to insuffi- 
cient adhesion between the wheels and the rails, and how, 
by means of the sanding apparatus, the slipping of the 
wheels of single engines has been overcome, thus enabling 
— = haul much greater loads. An active discussion 
followed. 


National Iron and Steel Founders’ Society—The annual 
demonstration of the district branches of this society 
took place on Monday at Sheffield. Delegations were 
present from Barnsley, Sheffield, Rotherham, Leeds, 
Chesterfield, &c., and the procession through the town 
was of an imposing and instructive character. On drays 
were many finished models of iron and steel foundry work, 
lent by the following firms: Steam hammer-legs, largest 
and smallest sizes, with tup, Davy Brothers, Limited ; 
rolling mills for flour, Wilson and Shaw ; two housings 
for rolling mills and Winder’s patent pump, Winder 
Brothers, Limited ; connecting-rod, bearer, &c., T. Firth 
and Sons, Limited ; large model of engine standard for 
the steamships City of New York and City of Paris, 
2-throw crank, and a reversible railway crossing, W. 
J ~~ and Sons; large hydraulic riveter and collection 
of wheels, &c., Hadfield Steel Foundry Company, 
Limited ; Baker’s rotary pressure blower and a vertical 
engine, Brightside Foundry Company: propeller blade 
and model of standard, Vickers, Sons, and Co., 
Limited. A meeting was held in the afternoon, 
when addresses were delivered by Mr. G. Shipton, secre- 
tary of the London Trades Council; Mr. W. H. Hay, 

eneral secretary of the Iron and Steel Founders’ Society ; 
Mr. W. E. Harvey, assistant secretary of the Derbyshire 
Miners’ Association ; and Mr. Chas. Hobson, president 
of the Sheffield Federated Trades Council, there being 
also present a large number of representatives of the Iron 
and Bteel Founders’ Society. 


Steel and Iron.—In many of the lighter branches busi- 
ness has been seriously affected by the excited state of 
the country, but in the heavy departments, particularly 
those engaged on railway material, there are large orders 
on the books which will keep firms busy for some months 
tocome. Hematite pig is slowly falling in value, and 
with full supplies of suitable coke steelmasters are much 
more favoura Wy placed than was the case at the opening of 
last quarter. There are no changed quotations worthy 
of note, nor is any general movement in trade expected 
for a week or two. 





THe MANCHESTER SHip CANAL.—At the Manchester 
City Council on Wednesday, 13th inst., Sir John Har- 
wood, one of the corporation directors of the ship canal, 
said, in answer to questions, that the dredging of the 
canal was difficult, and there were other matters of uncer- 
tainty, such as the awards under pending arbitrations, 
which must delay the promised report on financial pro- 
spects. The canal could not possibly be opened before 
the end of next year, and it would need more money than 
the three millions the corporation had already got power 
to advance, but he did not think the sum weabd be so 
great as some people seemed to imagine. The engineers 
were being urged to complete their statistics. He re- 
gretted that the canal had been laid with such great 
foundations, as otherwise the money already spent would 
have brought ships to Manchester by now. 

THE GREAT EASTERN Rarway Works, STRATFORD. — 
The current number of The English Illustrated Magazine 
contains an account of the important works of the Great 
Eastern Railway Company at Stratford. The article, 
which is, of course, written in a popular style, is by Mr. 
Alex. P. Parker, who is the secretary to the present loco- 
motive superintendent of the line, Mr. James Holden, 
and who consequently has had full facilities for obtaining 
accurate information. The Great Eastern Railway Com- 
pany have for some years built all their rolling stock, and 
from Mr. Parker’s article we learn, amongst other interest- 
ing facts, that the Stratford Works are now turning out 
anew engine every 32 working hours, a new carriage 
every 8 working hours, and a new wagon every 3? hours. 
This large quantity of new work is, of course, in 
addition to the execution of all necessary repairs. The 
article is illustrated by a numberof engravings showing 
the various workshops and examples of engines in use 
on the line, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Election affairs still seem 
to interest many people here a good deal more than busi- 
ness. Yesterday the quarterly meeting of the North of 
England Iron Trade was held here, but the attendance on 
’Change was very small, and not much iron changed 
hands. The attentions of most of those present were de- 
voted to the telegraph board upon which the results of the 
revious days elections were posted as they were received. 
oo were not inclined to enter into contracts for 
delivery ahead, —_——_ to wait until the end ef 
the election and see what prospects there are of a 
settled Government. The usual quarterly day facilities 
for the exhibition of articles of interest to the 
trade were afforded, and two or three firms availed 
themselves of this mode of advertising their speci- 
alities. For prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron about 40s. 6d. was said to be the price, 
but there was very little doing, and for delivery ahead 
buyers offered so low a figure that sellers would not listen 
tothem. Buyers were not prepared to give more than 
39s. for No. 3 delivered next month. The lower qualities 
were quiet, but steady grey forge being 38s. 6d. and 
No. 4 foundry 39s. for prompt delivery. In Middles- 
brough warrants there was nothing at all doing, sellers 
being very firm, and in fact hardly quoting a price. They 
were nominally 40s. cash buyers, but nearly all the 
Middlesbrough warrants are held in a few strong hands, 
and there appears to be no disposition to sell. This fact 
has a very great deal to do with maintaining the prices 
of pig iron. Hematite pig was fairly steady, and 
50s. was the figure for mixed numbers of makers’ east 
coast brands. Spanish ore was reported rather quiet 
at 12s, 3d. ex ship Tees for rubio. To-day there was 
again very little doing and prices were unaltered, ex- 
cepting for Middlesbrough warrants, which advanced. 
to 40s. cash buyers with no sellers, 


Manufactured Iron and Stcel.—These two important 
industries keep quiet, but most of the establishments are 
fairly well emp oyed and quotations are maintained, 
although in some cases rather less than the market rates 
might be accepted. Makers, however, as a rule, hold out 
firmly for the same prices as last mentioned, viz. : 
Common iron bars, 5/. 10s.; iron ship-plates, 5/. 5s.; iron 
ship angles, 5/. 2. 6d.; steel ship-plates, 5/. 17s. 6d.; and 
steel ship angles, 5/. 12s. 6d., all less the usual 24 per 
cent. discount for cash. Heavy sections of steel rails 
remain at 4. net at works. 


The Fuel Trade.—On the whole the fuel trade is fairly 
firm. At Newcastle coal is reported steady at 10s. f.o.b. 
for best Northumbrian and about 8s. 6d. f.o.b. for best 
Durham gas, though for the latter —€ quotations 
vary somewhat. Bunker coal is dull, though one or two 
collieries report a rather better demand. Quotations, 
however, continue low. Here blast furnace coke is put 
at about 12s. 9d. delivered at Cleveland furnaces. 





ARGENTINA.—The message of the President of the 
Argentine Republic at the opening of Congress speaks of 
increasing trade and revenue, and a further improvement 
is promised. The Republic must, however, struggle for 
along time with a public debt, which has grown to 
enormous proportions during the last thirty years. 
Meanwhile there has been substantial progress. The 
area under cultivation has increased from about 500,000 
acres to 7,430,000 acres, with a proportionate increase in 
the number of sheep and cattle. There are now 7000 
miles of railway in operation, and between 4000 and 5000 
miles more are in course of construction. 





Bursting oF A MAIN IN THE VyRNWY AQUEDUCT 
TunneL.—The Times of Thursday says, an accident, 
which will not interfere with to-day’s royal inauguration 
of the new water supply of Liverpool, but which must 
nevertheless involve much trouble and expense, took 

lace yesterday afternoon at Fiddler’s Ferry, on the 
7 seal The pipe, which is to form the permanent 
main through the tunnel under the Mersey, is a steel 
tube of 42 in. diameter. On Tuesday it was gradually 
filled ; but the full pressure, calculated to be 150 lb. to 
the square inch, was not o— until yesterday. The 
pipe withstood the strain, but it was discovered that a 
joint in a valve connected with a 24-in. temporary main 

ad started, and that there was considerable leakage. 
This valve is in the main on the Cheshire side of the 
Ship Canal. To relieve the pressure and enable the joint 
to remade the valve was opened, and the water 
esca: into the river by a hole in the old pipe, which 
was laid across the river and used pending the construc- 
tion of the more permanent works in the tunnel. The 
waterspout continued about an hour, when the water in 
the main between Prescot and the valve was exhausted. 
A more serious matter, however, was a fracture of the 
12-in. temporary pipe line, which for some time past has 
been used as the means for conveying the water through 
the aqueduct tunnel at Fiddler’s Ferry. Just before the 
other leak was discovered the pipe broke with a loud 
report at the foot of the Laneashire shaft. The fracture 
was heard by themen working at the top; one workman 
in the tunnel had to run for his life. He was ascending 
the shaft when the upper part of the 12-in. pipe also broke 
off. In about an hour the tunnel was filled with water, 
and the shafts were three parts full. The water wasshut 
off quickly. The main pipe showed no signs of failure, 
and it was expected that the new joint to replace the 
weak one would be fixed late last night, and the water 
from the Norton Tower allowed to‘enter the main tube 
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SURFACE-CONDENSING OSCILLATING ENGINES OF THE 


CONSTRUCTED B 


“LORD OF THE ISLES.” 


Y MESSRS. D. AND W. HENDERSON AND CO., GLASGOW. 





THE CLYDE PASSENGER STEAMER 
‘LORD OF THE ISLES.” 


(Concluded from page 26.) 


notable steamer by giving on our two-page plates and | 
on the present and opposite pages engravings of the | 


oscillating engines, which have proved well adapted for | being driven by one pair of eccentrics, and all work- | 


the steamer, particularly as they have to be started or 


shown in the illustration, and each pump is! vessel on her station maintains a speed of fully 


| fitted with an adjustable guide. The surface con- | 174 knots, or over 20 miles per hour. 


The distance 


denser is situated below the shaft and forms the sup- | run by the steamer each day is 228 miles, and she has 
é E port for the entablature, and to it the trunnion frames frequent stoppages to make, so that not only is good 
We conclude our series of illustrations of this | are bolted, the whole structure being made quite rigid speed required, but easy mancuvring power. 


by the four stay-bars shown. 
The'valve gear is the usual link motion, both valves 


ing parts are adjustable. The reversing engine is of 


stopped quickly in approaching or leaving passenger | the direct thrust type with automatic cut-off, and is 


landing stages. This type of engines, indeed, was | 
adopted because a similar design had given such satis- | 
factory results in connection with the first Lord of 
the Isles and in the Ivanhoe, and this also is true as | 
regards the ‘‘ Haystack ” boiler which we illustrated 


carried a d the entablature, which also carries the re- 
versing shafts and levers, and is arranged to permit 
the condenser to be easily examined without removing 
any of the valve motion. The slide valves are triple- 
ported and have an equilibrium ring fitted to the 


a fortnight ago. The details are so clearly shewn| backs, with pipe led to condenser. 


in our engravings that a short description will 
suffice, 
The cylinders of the engines are 48 in. in diameter, 


and the stroke of piston is 66 in., both piston-rods | 


being coupled to one crank-pin, as shown in our illus- 


tration. The paddle shafts have large journals, the | 


bearings being of white bronze ; in fact the engines 
have ample wearing surfaces throughout. 
The air-pump valves are Kinghorn’s patent. The 


air and circulating pumps are driven by a large} 


eccentric upon the port paddle shaft, which is 


The paddle-wheels are very strongly constructed 
entirely of steel to minimise weight, and are 20 ft. 
in diameter. The feathering floats are of elm. All 





float-pins are of solid phosphor-bronze. 

On the trial trip the engines ran at 48 revolutions 
per minute, and indicated 2438 horse-power with a 
good supply of steam. Since then the engines have 
given — satisfaction, being characterised by smooth- 
| ness of working, absence of heating, and handiness in 
| working at the numerous piers on the passage. The 








Trin-PLatE MANUFACTURE IN AMERICA.—The American 
House of Representatives, on the 8th inst. ed the 
Tin-Plate Bill by 207 votes against 56. The Bi 1 provides 
that after October 1 the duty on tin plates, terne plates, 
and taggers tin shall be 1 cent per pound, whilst after 
October 1, 1894, they be admitted free. The Bill further 
provides that block tin and pig tin shall be retained on 
the free list. The Lead Ore Bill was also passed. The 
Bill provides that ores containing greater value of silver 
contents than lead shall be exempt from duty. 





Lonpon ASSOCIATION OF FoREMEN ENGINEERS AND 


wearing surfaces in the wheels are large, and the main DRavcuTsmEN.—The half-yearly meeting of this Asso- 


ciation was held in the Cannon-street Hotel on Saturday, 
July 2, at 7 p.m., when the vice-president, Mr. James 
Brown, occupied the chair. The balance sheet for the 
past half year was submitted and considered to be highly 
satisfactory. Some general business was then transacted 
after which a paper was read by Mr. S. Alfred Varley on 
‘Energy and Inertia and their Relationship to Dynamo 
Electric Apparatus,” 
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THE THAMES PADDLE STEAMER 
** KOH-I-NOOR.” 


Tuis new steamer for the Victoria Steamboat Asso- 
ciation service between London, Southend, and Har- 
wich has started on her station, and on Thursday of 
this week a large company of guests of the Associa- 
tion had an opportunity, while enjoying a cruise on the 
Thames estuary, of judging of the beauty of form and 
of interior decoration of the craft and of her great speed 
and seagoing qualities. The thorough and neat way, 
too, in which the Fairfield Company had repaired the 
damage done to the steamer when she grounded two 
months ago on the Welsh coast, was appreciated ; there 
is not the slightest indication of it visible. The en 
graving on page 85 will afford some idea cf the extent 
of the damage and the consequent difficulties involved in 
carrying out the work satisfactorily, and within a brief 
space ot time. The complete narrative of the accident 
and of the repairing of the damage is one which 
not only proves the great care with which the 
vessel was originally built, but also reflects the 
highest credit on the Fairfield establishment and on 
Mr. Saxton White, the manager of the Fairfield Ship- 
building Yard, for the rapidity and efficiency with 
which the work was accomplished. 

The vessel left the Clyde on May 23, but owing to 
stress of weather put into Belfast Lough for two 
days. Proceeding thence on her voyage, she was 
stranded on the rocks off St. David’s Head in a dense 
fog during the night of May 26. The stranding, 
taking place during bad weather, caused considerable 
injury both locally to the bow and a general straining 
throughout. As soon as possible after the vessel was 
stranded examination as to the extent of damage was 
made, and the bulkheads temporarily supported, which 
enabled the vessel, after being backed off the rocks, to 
proceed under her own steam, but with a tug in 
attendance, to Milford Haven, where she was beached, 
but later, by the courtesy of Captain Lecky, marine 
superintendent of the Great Western Railway, she 
was placed on that company’s gridiron at Heyland, 
where temporary repairs were made, sufficient to take 
the ship back to the Clyde. 

On the tide leaving the vessel on the gridiron the 
full extent of the damage was at once evident, and 
although the local damage at the bow caused by strik- 
ing the rocks, was the most serious and considerable, 
the injury sustained was by no means limited to that 
part, as serious indentations showed themselves in many 
places over the bottom. On a detailed examination of 
the bow being made it was found that the entire bow, 
from the keel to the bulwark rail, was collapsed like 
a concertina for a distance of 15 ft. or 20 ft., but as 
showing the — quality in the steel of which 
the vessel was built, not a single plate, angle, or rivet 
was found to be cracked or broken, but had doubled up 
in a manner simply extraordinary. The damage to 
the bow would certainly have been greater even 
than it was, but for the strengthening in the form 
of watertight flats, rendered necessary by the special 
fitting in connection with a bow rudder with which 
the vessel was fitted to increase her manceuvring 
qualities in her regular services (Fig. 1). This special 
construction added very materially to the strength of 
the bow, and helped to absorb the violent strains 
caused by the stranding. 

This collapse of the bow virtually destroyed the 
whole of the usual collision compartment and its 
bulkhead, allowing free access of the sea to the 
second watertight compartment. Had the effects of 
the stranding been confined within these limits, the 
trim of the vessel would not have been in any way 
seriously altered ; but as very often happens in cases 
of this kind, a further damage was caused, unfor- 
tunately in the immediate vicinity of the third water- 
tight bulkhead, seriously bulging it and allowing the 
sea access to the third compartment. This combina- 
tion of damage at once placed the ship in most serious 
condition, as the draught of water was altered from 
about 6 ft. even keel to about 10 ft. forward and 
4 ft. aft, and under this condition the safety of the 
ship was entirely dependent on the third watertight 
bulkhead, which proved itself to be most satisfactory, 
and without question saved the ship from founder- 
ing. Such an accident with any ordinary ship would 
in all probability have been sufficient to cause her 
total loss, and this would certainly have been the 
result had not the possibility of a mishap or of a 
collision with another vessel been most fully con- 
sidered by both owners and builders from thebeginning, 
in view of the immense number of lives that might 
be involved at any time during her ordinary service 
in the event of such an accident. This condition, 
indeed, of practical unsinkability formed the whole 
basis of construction, and however much they may 
regret it otherwise, it must be a matter of great con- 


gratulation to both owners and builders, that after 
having had such a stress to go through, the vessel has 
fully justified the conclusions arrived at during her 

design and construction, 
It must be extremely satisfactory to the members of 
ee to know, that this, 


the recent Bulkhead 








the first river steamer ever built to fulfil their re- 
quirements, has practically proved the correctness of 
their data and their recommendations not only as to 
the necessary scantlings of bulkheads, but also as to 
the most suitable positions for them. To the public 
of the metropolis it must be equally satisfactory to 
know that they havea steamer placed at their disposal 
whereby they may obtain at moderate cost good health- 
giving sea excursions, and that the condition of 
their safety has been the first and most important 
consideration of all those engaged in her construction. 

On the survey being completed the vessel was tem- 
porarily repaired by, means of wood planking well 
secured and bolted, entirely closing up the damaged 
bow. The damaged bulkheads were fortified by 
cofferdams and shores, and made perfectly water-tight 
by means of Portland cement, &c., and the usual ap- 
pliances in cases of this kind, and on the vessel being 
floated off the gridiron she was found to be perfectly 
tight and pprecsomad back to her original water line. 
The vessel shortly after proceeded under her own 
steam, escorted by a tug, back to the builders—the 
Fairfield Shipbuilding Company, - whom she was 
placed in the graving dock. The damaged bow was 
cut off in one piece, and this now lies in their works 
an object of great interest to all those concerned in 
the construction of our steel vessels. An entirely 
new bow, including bow rudder, was built and fitted 
to the ship which was finished and floated out of dock 
in six working days, asmart piece of work even for the 
Fairfield Company, who have a reputation for fast 
production. The vessel after satisfactory trial left 
the Clyde for the Thames where she arrived safely on 
July 2, and took up her regular service on the follow- 
ing day. 

We have already illustrated and described the 
engines of the Koh-i-Noor ;* and on page 85 we give 
profile and deck plans of the vessel, and in explana- 
tion of them we may here give a brief description. A 
special feature of the craft is, as we have already men- 
tioned, her sub-division by bulkheads, and to accom- 
plish the aim of complying with the Bulkhead Com- 
mittee’s recommendations it has been necessary to 
divide the first-class dining saloon (Fig. 4) into two 
compartments, a watertight door worked by gear from 
the main deck being fitted for convenience in the inter- 
vening steel bulkhead. In an emergency this door may 
be closed instantaneously and persons in the inclosed 
space be able to reach the upper deck through an 
escape stairway which will be always open. A 
glance at the profile shows that there are two 
large deck saloons forward and abaft the machinery; 
the promenade deck is the full width of the 
vessel, and nearly 100 yards long (Fig. 2). On 
it are two houses constructed of teak wood. 
That amidship contains at one end a large private 
cabin, and in the other are the captain’s cabin, 
a purser’s room, ticket office, and a_ post-office, 
where letters, telegrams, and parcels may be handed 
in for despatch at the various ports on the route. Over- 
head is the navigating bridge, with the usual steering 
standard, telegraphs to the engine-room, mooring 
stations, bow rudder, and windlass. The after-house 
is fitted as a first-class smoking-room. The entrance 
and staircase to the saloon, and that apartment itself, 
are framed in rich polished mahogany, and the panels 
at the ends are fitted with large Savelind glass mirrors 
and pretty hand-painted lightwood panels, The state- 
rooms, of which there are three, and the ladies’ 
boudoir, which is situated at the after end of the 
saloon, are elegantly fitted. The cabin aft below 
the general saloon is entirely taken up by the first- 
class dining-room, pantry, bar, and a private room. 
Dining accommodation is provided for 150 persons, 
and here under the chairmanship of Colonel George 
Fitzgeorge, the guests of the company on Thursday 
partook of luncheon, when the toasts appropriate to the 
occasion were duly honoured. 





NAVY BOILERS. 
‘To THE Eprtor or ENGINEERING. 

Srr,—Although little may be known of the arrange- 
ment of Admiralty boilers, it is notorious that much 
trouble has been caused by leakage of tubes under forced 
draught, a phenomenon that does not show itself in boilers 
in the merchant service when so worked. 

Several causes have been suggested, and amongst others 
Mr. Yarrow suggested that the leaky tube difficulty may 
be due, at least in part, to the thickness of the tubeplates. 
This led me to make some experiments on the subject 
which although they are not of a sufficiently refine 
nature to be absolutely conclusive, may not be without 
interest to many of my brother engineers. 

For the sake of simplicity the experiments were made 
in au open boiler over a smith’s fire. The experiments 
did not represent the actual condition of a boiler on 
board ship; firstly, because the temperature of the fire 
upon the end of the tube and on the tubeplate was 
higher than it would be even with forced draught; 
secondly, the experiments were made under the atmo- 
spheric pressure, or, in other words, the boiler was open 


* See ENGINEERING, Vol. liii., page 654. 





to the atmosphere at the top ; thirdly, there was only one 
tube and perfect access of water to the neck of it, and to 
the inner surface of the tube-plate. 

The apparatus I used is shown in the annexed sketch. 
A A was a malleable iron dish, supported on brickwork 
with a fire below blown by a couple of tuyeres—in fact, 
erected on one of the smithy hearths and blown by the 
smithy blast. Fixed in the bottom of it was a steel 
tube 24in. in diameter, part of a tube got for the 
boilers of H.M.S. Gibraltar. The lower end of this tube 
was turned, extended through the thickness of the tube- 
plate, and fixed by being expanded in the tube hole in the 
usual way. 

Half into the tube and half into the tubeplate three 
plugs of fusible metal were inserted, one of tin, one of 

ead, and one of antimony. 

When the experiments began, the part of the plate into 
which the tube was fixed was 2? in. thick. At each suc- 
cessive experiment the thickness of this part representing 
-. tubeplate, was reduced by turning a certain amount 
off it. 

As the water evaporated ic was simply made up by 
slowly pouring in a little at the open tap. 

I wiil now describe the successive experiments in order, 
commencing with the plate 2? in. thick. 

Experiment 1.—After the water was boiled for half an 
hour, the dish was lifted off the fire with the water in it, 
and the outer portion of the thick part of the bottom or 
tubeplate was found to be red hot. 

The tin and lead plugs were melted out, but the plug 
of antimony was intact. 





Experiment 2.—The thickness of the portion of the 

ogg which the tube was fixed was reduced to 1} in. 

y lin. being turned off it, and three new plugs of tin, 
lead, and antimony fitted as before. 

The basin was yg on the brickwork and subjected 
to the full heat of the fire for three-quarters of an hour. 

When lifted off the fire, the water still in it, the plate 
was not visibly red-hot, but the tin and lead plugs were 
melted though the plug of antimony was not. 

Experiment 3.—The thick part of the plate in which 
the tube was fixed was now reduced to 1} in., and plugs 
put in same as before, the vessel replaced on the brick- 
work, and submitted to the action of the fire for three- 
quarters of an hour. 

On being removed it was found that the tin plug was 
—_ but both the lead and antimony remained quite 
sound. 

Experiment 4.—This trial was a simple repetition of the 
last, the only difference being that a small quantity of oil 
was added to the water. 

On the basin being lifted off the fire both the tin and 
lead plugs were found to be fused. This is remarkable 
inasmuch as when the water was emptied out of the 
basin, no traces of decomposed oil were visible. 

Experiment 5.—The thickness of the bottom of the 
vessel was now reduced to 1 in. and three plugs inserted 
same as before. 

In this case, when the vessel was removed from the 
fire, the tin plug was found to be completely melted, the 
lead and antimony ee remaining quite sound. 

Experiment 6.—The thickness of the part of the bottom 
in which the tube was fixed was this time reduced to a 
mean of }? in., and two tin plugs and one of lead inserted 
in the same way as before. 

As in the previous trials the vessel was placed on the 
fire for three-quarters of an hour, and on lifting it off one 
of the tin plugs was found to be melted, the other not, 
and the lead plug was perfectly sound. 

It so happened that the turner in reducing the thick- 
ness of the bottom left it ? in. at one side and 33 in. at 
the opposite side. The tin plug which melted was in the 

rt that was {3 in. thick, while the tin plug in the part 
Bin. thick was not melted. 

In all these cases, except No. 4, the water was pure 
Loch Katrine water. 

In No. 1 experiment we can say in round figures that 
the temperature of the end of the tube was about 
1000 deg. 

In No. 2 experiment the temperature was over 600 deg. 
and under 1000 deg. ; perhaps we shall not be far wrong 
if we put it down as about 700 deg. 

In the third experiment the temperature was between 
450 deg. and 600 de Rag nearly 600 deg., as when 
it was repeated with a little oil present (Experiment 4), 
the temperature was somewhat over 600 deg. 

In the fifth experiment the temperature was probably 
about 500 deg. 

In the sixth experiment, where the tubeplate was 
1% in. thick, the temperature must have been about 
440 deg., and where it was ? in. thick below that. 

In these cases the temperature of the water round 
the neck of the tube was 212 deg. Ina boiler under a 
presstire of 160 lb, the temperature of the water would 
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be 370 deg., and the temperature of the ends of the 
tubes, under the conditions of the experiments above, 
would in each case be raised by 158 deg. 

But we know that the condition of the supply of solid 
water round the necks of the tubes is very far from being 
fulfilled in an ordinary boiler—how far we cannot say, 
but the temperature may from that cause be very easily 
raised still higher. 

Although the conditions under which these experi- 
ments have been made are not of a sufficiently definite 
nature to draw an exact conclusion from, they would 
indicate # in. as about the limit of thickness of a tube- 
plate that can be used with any propriety, and this is 
borne out by experience. 

I may mention that ina preliminary experiment with 
this apparatus the tube was merely driven a tight fit into 
the bottom of the vessel, and the vessel simply placed on 
the fire, so that the flame could escape round the outside 
as well as through the central tube. 

When lifted off the fire the thick part of the bottom 
was quite red hot round the outside as at B B, though 
not immediately round the tube. There was sufficient 
heat in the thick bottom to keep the water boiling for 
some time after being lifted off the fire, and to assist in 
cooling it I put a small quantity of cold water in, with 
the effect of stopping ebullition for a few seconds and 
causing a leakage round the bottom of the tube, which 
stopped as soon as ebullition recommenced. After the 
tube was expanded tightly in the bottom, the addition of 
a little cold water, as above, caused no leakage. Of 
course the water was under the atmospheric pressure 
only. The portion of the length of tube covered by the 
thickness of the tube-plate was no doubt hotter than the 
tube-plate, for, while the tube-plate is heated on one side 
and cooled on the other, the heat is applied over the 
whole surface of the tube corresponding to the thick- 
ness of the tube-plate. ALEXANDER C. KIRK. 

Lancefield House, Glasgow, July 9. 
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OUR ANTI-DECIMAL SYSTEMS. 
To THE Epitor or ENGINEERING. 

Str,—Colonel Bucknill is no doubt right in saying that 
if the New Decimal Association is to make headway 
against the ‘‘ignorance and stubbornness” it has tocontend 
with, it must have a settled policy of action to recom- 
mend, and must not content itself with ‘‘ pamphlet- 
mongering, and scribbling to this and that Chamber of 
Commerce or School Board.” 

Although the association was only born in 1890, I am 
glad to say it is already possessed of a mind of its own, 
and promises to have strength and nerve enough to 
battle with opponents. In confirmation of this I would 
point to the fact that more than a year ago the Executive 
Committee adopted a clearly defined programme, which is 
fully stated in the prospectus. 

It may be briefly summed up as follows : 

1. It has been decided to deal with the weights and 
measures first, and with the coinage afterwards. 

2. It has been resolved to press the adoption of the 
metric system of weights and measures, chiefly because 
nearly all the leading civilised countries of the world, as 
well as nearly all our trade competitors, now use it ex- 
clusively, over thirty countries, representing a population 
of 414 millions, having now adopted it. 

3. It is intended to urge the appointment of a Select 
Committee of the House of Commons, so that the case in 
favour of the metric system may be fully stated and in- 
vestigated in the light of present requirements. 

As to the question being necessarily either ‘‘ parochial” 
or ‘‘international,” as suggested by Colonel Bucknill, I 
venture to say that no such limitation should be made. 
It is at once national so far as England and her de- 
pendencies are concerned, and international in its bear- 
ings on the commerce and intercourse of all nations. I 
cannot see that ‘‘one is antagonistic to the other;” on the 
contrary, the fact that as soon as England has adopted 
the metric system it will be adopted in Russia and the 
United States, and then become a universal system, 
doubtless, gives greater importance to the subject, and 
cannot but help materially to bring about the proposed 
reform in this country. 

I refrain from trespassing longer on your space, and 
will merely add that if any of your readers care to know 
more about the Association, and will address themselves 
to_the Secretary, Botolph House, Eastcheap, E.C., he 
will have great pleasure in giving the fullest information. 

remain, Sir, faithfully yours, 
Emerson Dowson, 
Chairman of Executive Committee. 





To tHe Eprtor or ENGINEERING. 

S1r,—From the opening of Mr. Bucknill’s letter I infer 
that I have unknowingly presumed to traverse the 
opinions of one who supposes himself to be an authority 
on coinage questions—but I still believe that no one can, 
like myself, have been connected for half a century with 
very large wage-paying establishments, without acquir- 
ing some knowledge of the requirements of coin users, 
Important mercantile transactions are made on a basis of 
gold values, and are not at all concerned with the nomen- 
clature of coins. 

I merely discussed the mechanico-commercial incon- 
veniences which were forced upon us by faddists, and I 
am certain that if for a single month Mr. Bucknill 
found himself provided only with double florins, not even 
the happiness of knowing that they each represented 
twice one-tenth of a pound would prevent him from wish- 
ing that he had their value in shillings and sixpences, 
say the first time he had to pay a cab fare. This being 
so, why coin them at all. 

Practical experience has shown that for usual gold 


coins the sovereign, the twenty franc, and the twenty 








mark pieces are convenient in size and value and not 
subject to undue wear ; and that the shilling, the franc, 
and the mark (for which, by the way, the thaler, the 
inconvenient equivalent of our florin, has been abolished 
by a sensible government) are the corresponding con- 
venient silver units. 

I think it obvious that for the lower coinage, that 
which least necessitates the giving change must be best, 
and the coins mentioned are the result of experience. 
Of course, more minute coins become necessary for sub- 
division, but what is to be gained by multiples? The 
fact that the most useful gold and silver coins bear the 
relation to each other of twenty to one, arises naturally 
from the fact that this is about the relative value of the 
metals, and has nothing whatever to do with the question 
of a decimal system, which, as I before wrote, can only 
be prejudiced by the introduction of the most incon- 
venient coins conceivable. 

Mr. Bucknill need not trouble himself about my 
opinion, or his own, as to what value is to be taken as 
the unit, as when the change arrives he may be certain 
that the French system will be adopted as a whole, being 
convenient and alresdy to a large extent international. 
I believe that it would have been adopted before now if 
the French Commission had taken the seconds pendulum 
at mean temperature as the metre. I am aware that 
merely theoretical people do not understand the uncer- 
tainty as to accurate measurement involved by the pre- 
sent metrical standard, bnt have no wish to initiate 
useless discussion, being aware that it cannot now be 
altered. 

I regret that the desire for brevity in my last should 
have made a second letter necessary. 

Yours truly, 
Epwarp REyYNoLps. 


To THE Eprtor or ENGINEERING. 

Str,—Probably the alteration of our coinage described 
by Colonel Bucknill would be the best. 

It was recommended by a Royal Commission in 1853 
and was adopted by one or more actuaries for their own 
calculations. 

I am informed that the Chilian Government have under 
consideration the adoption of the sovereign as their unit 
of currency. 

Although my own sympathies tend in this direction I 
think that the question of coinage is one for the considera- 
tion of bankers, financiers, actuaries, accountants, and 
merchants, rather than for engineers. 

On the other hand the adoption of the metric system of 
weights and measures is essentially an engineer’s question. 
Manufacturing engineers will feel the difficulties of the 
change (if they exist). Personally I anticipate the very 
slightest difficulties and very great relief if the change 
be made. 

I remain, yours, 
Cuartes Louis Hert. 

Turbine Foundry, Brigg, July 13, 1892. 





REFRIGERATING MACHINERY. 
To THE EpiToR oF ENGINEERING. 
Sir,—With regard to the article which appeared in 
last week’s ENGINEERING, it would probably be of interest 
if we state that arrangements have been for testing a 


carbonic acid machine at the station at Munich. The 
trials will take place towards the end of the year. They 


will be made by an independent committee of experts, 
and the results will be published. 

So far as we can see at present, it appears that for a 
given refrigerating effect, and with cooling water at 
68 deg. Fahr. a carbonic acid machine will require about 
50 per cent. more driving power than is required fora 
machine on the Linde system. With cooling water at 
86 deg. Fahr. the excess would be about 100 per cent. 

In the article it is stated that the pressures employed 
in a carbonic acid machine are about 50 atmospheres. 
As a fact, however, the condensing pressure at 
68 deg. Fahr. is 59 atmospheres, at 77 deg. it is 66 atmo- 
spheres, and at 88 deg., which is the critical point, this 
pressure is 76 atmospheres. 

We are, Sirs, your obedient servants, 
For the Linde British Refrigerating 
Company, Limited, 
T. B. Licutroot, Managing Director, 
35, Queen Victoria-street, E.C. 








THEORETICAL STRENGTH OF BEAMS. 
To THe EpitTor oF ENGINEERING. 

Sir,—Referring to Mr. L. Kropf’s interesting 
article on the strength of beams in your issue of July 1, 
it would be desirable to know how that gentionse would 
apply the formula in the postscript to the case of a cast- 
iron beam of, say, this section, where the strength for 
simple tension is, say, 16,000 lb. per square inch, and that 
for simple compression, say, 86,000 lb. 





“a7 


The moment of resistance to be calculated for the two 
cases, viz., the flange in tension and also in compression. 
Perhaps in the interest of science and your readers you 





would kindly invite M. Kropf to work out this or some 
similar —e 
Naples, July 8, 1892. Napo.t. 
To THE Eprror oF ENGINEERING. 

Srr,—In your issue of July 1, Mr. Lewis L. Kropf has 
attacked the usual methods of analysis for stresses in 
loaded beams, and has attempted to replace them by 
another. I need not enter on a defence of the usual 
methods, but I propose to show that the formule, which 
your correspondent offers as substitutes for the results of 
those methods, are incorrect. 

It would be as well perhaps to point out first that there 
is an error near the beginning of the second column on 
page 10, which, although it does not affect the final results 
of Mr. Kropf’s demonstration, makes some of his equa- 
tions incomplete. The elongation of the bar subject to 
tension is designated \ by him, and he states the equation 


~ Ee 
This should be, of course, 
r= Sez, 
ie 


where I is the original length of the bar; and L is 
required also as’ a factor in the subsequent equations 
relating to the elongation or compression of the stressed 
fibres of the loaded beam. The expression for the work 
done in stretching the bar becomes 


_AS% L 
W: = - 2E, . . - (a) 
and for the work done in bending the beam 
= S*, I L ~y 
W= a a ‘ « Gi 
2EKe 


IT take no exception in other respects to the equations 
until I arrive at the paragraph, ‘‘In order to ascertain 
the proportion which the amount of work performed in 
bending bears to that performed in stretching the bar, 
let us assume that the bar is stretched until its elonga- 
tion is=e and subsequently bent till the elongation of the 
extreme fibres is also=e. Then the volume,” &c. 

Your readers will have noticed perhaps that the symbol 
e has already been set aside by Mr. Kropf to represent 
‘* the distance of the extreme fibre from the neutral axis 
as in the old formula,” and so there is some confusion 
here; but that is not all. 

If we use \, which Mr. Kropf has already used instead 
of e¢ for this elongation, and preserve the meaning for e 
of the distance of extreme fibre from neutral axis, then 
(to continue, with emendations, Mr. Kropf’s argument 
where the quotation is broken off above) the change in 
the volume of the stretched bar—neglecting diminution of 
section—will be = A X, and the work expended will be 

_ Se A?2A, 

= — 3 
and the arithmetical sum of the changes of volume above 
and below the axis of the bent bar—neglecting change of 


section—will be 
z= 
-[ w.2. dy $ 


where z is total lengthening or shortening of all the fibres 
along any line parallel to the neutral axis ; and since 
<= -y.*. change of volume 
e 

y=e 

= a. x.y. dy 
e . 
y=-6 

and the work expended will be 


fu=e yore 
q rn dy J[ sxdy, 
e 

y=-e = <-¢ 


where s is stress on fibres at distance y from neutral 
axis; and since s = “ Ss the work expended will be 


e 
Xr € € 
ary A eva [ xdy 

—e -e 


=38. * 1A. 
2 


which is 


Hence solong as the sections of the beam remain plane 
during deformation, the following equation will hold 


good 
W,_ Sil 
W; Se A e 
Substituting the values of W, and W; frem equations 
(a) and (y) we obtain, 
S» =1 
Se ‘ 

I think Mr. Kropf will see that his demonstration 
breaks down completely. It might be shown, if it were 
not for occupying too much of your space, that with the 
employment of the two well-known conditions of ‘‘ sec- 
tions of the beam remaining plane during deformation,” 
and ‘‘ within the elastic limit” both of which Mr. Kropf 
expressly states, no other result than the ‘‘ old formula” 
could be properly arrived at. I thought some others of 
your readers would have drawn attention to the matter, 
and if some one had done so I would have spared myself 
the unpleasant task of coming forward in the réle of ex- 
ecutioner of Mr. Kropf’s hopes. 


8, Princes-street, S.W., July 12, 1892. EK. Human. 
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SLOTTING MACHINE. 


CONSTRUCTED BY MESSRS. THOMAS SHANKS AND CO., ENGINEERS, JOHNSTONE, N.B. 


aidiaiaiaiaiaiaiaiaial 











Tue engraving annexed represents a large slotting | firm have enabled them to secure in one casting that | 
machine constructed by the well-known firm Messrs. | part of the frame which receives the ‘‘ punching” 


Thomas Shanks and Co., Johnstone, near Glasgow. 
The tool weighs 30 tons and the stroke has been made 
42 in. and 48 in., which stroke is independent of the 
vertical slide bed upon which the tool ram moves. 
This bed is adjustable vertically 30in. It is a very 
complete machine, the details being clearly shown on 
the illustration. The tables are furnished with quick 


power motion either way as well as with a variable 
self-acting feed. The manufacturing facilities of the 





strain without exceeding the limit of dimensions for 
railway transport. This is a great advantage over 
large machines which have the column and the bed 
bolted together, a plan which in a punching machine 
would soon prove a failure. 





Water Suppry or CromER—ErrAtUM.—In the para- | 
graph relating to the water supply of Cromer, which 


b) 
Ss 
a 


ye 

2 
toe 
Ss 


x Gin ws 


Robert Warner and Co., of London and Walton-on-the- 
Naze, the makers of the pumping machinery, was by 
an error given as “‘ Messrs. Bobert Warner and Sons.” 
Tron MINERALS IN FRANcE.—The aggregate imports of 
iron minerals into France during the first or months of 
this year were 476,329 tons, as compared with 454,401 


| tons in the corresponding period of 1891, and 402,669 tons 


inthe corresponding period of 1890. German minerals 
figured in these totals for 302,548 tons, 294,575 tons, and 
250,233 tons respectively; and Spanish minerals for 


appeared on page 64 of our last issue, the name of Messrs. | 130,751 tons, 128,875 tons, and 128,048 tons respectively, 
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THE CONDITION OF THE IRON 
TRADE IN AMERICA. 

Peruars the most accurate definition of the busi- 
ness situation here, as well as in America, is that 
given by the general manager of the American Iron 
and Steel Association in his annual , Teport. 
‘¢ Business men have become conservative.” Money 
can be easily obtained, but the severe check ex- 
perienced at the.end of '1890 has left its influence, 
and caution and patience must still be exercised 
before confidence is restored. This, combined 
with the fact that there has been an excess of 
productive capacity in many directions, accounts 
not only for the quietness of the past year, but for 
the unsatisfactory nature of the outlook. Confin- 
ing attention to the situation in America it may be 
noted that while the western farmers profited by 
the great European demand for grain, this was not 
materially reflected in general business, and the 
gain to the railway companies with lines to the 
Atlantic seaboard was absorbed by current obliga- 
tions, so that there has not yet been any extraor- 
dinary expenditure on rails, bridges, or rolling 
stock. The enormous surplus of cotton in the 
south lowered the prices, and this, combined with 
failure in land speculation, had a depressing effect. 
Europe, too, has paid for America’s agricultural 
products in her manufactured goods, as far as pos- 
sible, and also by sending more securities, so that 
instead of getting gold America has had to send 
Trade in the States has thus been 
hampered. 

Directing attention to details we note that from 
the beginning of the present depression until now, 
‘*the whole country has been subjected to a 
strain of exceptional severity by the pressure of 
southern competition.” There are now south of 
the Potomac and Ohio, east of the Mississippi, and 
in Texas, 89 completed bituminous furnacesand 47 


‘completed charcoal furnaces, the majority being of 


large capacity and of modern equipment. Their 
aggregate capacity is nearly 3} million gross tons 
per annum. The source of supply of raw material 
is at hand, labour is cheap, and frequently cheap 
transportation is available, so that they can accept 
lower prices in many cases. The north and west, 
we are told, will not abandon any considerable part 
of their pig-iron trade without a severe struggle, 
and a hint is given of efforts to cheapen iron ores, 
fuel, and freight rates. That the competition is 
the cause of cheap prices seems to be indicated 
by the fact that Bessemer pig, which is not 
made by the southern States in large quan- 
tities, has not receded so much in price. The 
total production of pig iron, 8} million gross tons, is 
a million tons less than in 1890. The production of 
the southern States does not yet reach 2 million 
tons, and last year there was a slight decrease ; but 
the ratio of decrease was, roughly, but 2 per cent., 
as against 10 percent. in the case of the northern 
and western States. Texas for the first time 
assumes prominence as an iron producer. The 
percentage of production added to stock as unsold 
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practised by old companies. Again, new railroads 
projected are less in extent than for two or three 





years, a feeling of reserve having arisen in this 








matter, foreign capital not being so plentifully 
offered, presumably owing to the unprofitable cha- 
racter of many enterprises. Here also it may be 
incidentally mentioned that locomotive building 
in private concerns has fallen off generally. Fifteen 
establishments built 2300, there being a decrease 
in thirteen cases, totalling 87 locomotives. The 
Baldwin Company built 899 against 947 in the 
previous year. But the locomotives exported show a 
large increase, the total having been 357, the Baldwin 
Company making 290 or 81 per cent. of these. In 
1890 they only exported 144. Of freight cars 
96,277 were built, against 103,774 in the previous 
year. 

It is surprising to note that while there is a 
decrease in the production of Bessemer steel, the 
make of open-hearth steel shows an increase of 
13 per cent., to 579,753 gross tons; there being 
now fifty works in operation. This production is the 
largest yet attained. California alone converts the 
ingots into rails, of which 6589 net tons were used. 
The increase in production is probably due to the 
development of iron and steel shipbuilding in the 
States. The output for instance is four times what 
it was in the previous year, and even then it had 
attained an unprecedented total. Ofcourse theaggre- 
gate of 105,618 tons is barely a third of that produced 
by the Clyde, but the increase is at all events signi- 
ficant. Many yards on the seaboard, too, are actively 
engaged on warships for the navy. Crucible steel 
shows a slight increase. The total production of 
steel of all kinds is rather less than in the previous 
year owing to the large decrease in Bessemer steel. 
The output was 3.9 million gross tons against 4} 
million gross tons. Including all iron and steel 
rolled into finished forms in the States, the total is 
5.39 million gross tons, a decrease of 10 per cent. 
Pennsylvania made 56.4 per cent. of the total, a 
lesser proportion than in previous years; Ohio 
14.5 per cent., rather more ; and Illinois 10.9 per 
cent. less than in 1890. No other State produced 
as much as 3 per cent. of the total. The make of 
bar, rod, hoop, skelp, and shaped iron and steel is 
about the same as in the previous year—3.56 
million net tons; plate and sheet iron shows a 
decrease to 760,000 net tons from 906,000 net tons ; 
cut nails also show a decrease from 5.64 million to 
5 million kegs of 100 1b., but wire nails have in- 
creased from 3.13 million to 4.11 million kegs of 

100 lb. 

It will therefore be seen generally that the out- 
put of iron and steel inthe States has been much 
less than in the previous year, pig iron has gone 
back 10 per cent., Bessemer steel ingots 12 per 
cent., Bessemer steel rails 30 per cent., all rolled 
iron and steel, except rails, 1.3 per cent., and in- 
cluding rails 10 per cent., blooms 4.9 per cent., 
and cut nails 11 per cent ; only open-hearth steel 
ingots have increased 13 per cent., and wire nails 
by over 30 per cent. Of course the figures of 1890, 
with which comparison is made, indicated decided 
increases on 1889, so that the totals for 1891 are 
still above the aggregates of two years ago, but not 
sufficiently great to be satisfactory. This is due to 
the low prices ruling consequent on absence of 
demand resulting from a lack of confidence. In 
January, 1890, nearly all prices had reached high- 
water level. Old iron T rails have since declined 
from 27.50 dols. to 20 dols. ; grey forged pig iron 
from 17.90 dols. to 14 dols.; steel rails from 
35.25 dols. to 30 dols., all per gross ton ; best refined 
bar iron from 2.20 cents to 1.90 cents per lb., all at 
Philadelphia. The imports ofironandsteel, including 
firearms, hardware, machinery, &c., decreased from 
44.5 million dols. to 41.98 million dols. ; but it is 
remarkable to note a distinct increase in steel 
ingots, billets, blooms, slabs, and sheet, as well as 
iron and steel plate. Exports in the aggregate 
show an increase from 27 million to 30? million 
dols., so that with decreased production, less im- 
ports, and more e pres it is very evident that the 
amount of material actually used in America was 
considerably less than in the previous year. 





PETROLEUM AS AN ENRICHER OF 
COAL GAS. 

In view of the rapidly diminishing supplies of 
cannel coal, gas engineers have for some time past 
been casting about for some other enricher to bring 
ordinary coal gas up to its parliamentary standard 
candle-power. From a number of papers recently 
read before the Incorporated Institution of Gas 
Engineers, one of which, by Professor V. B. Lewes, 
we published in our issue of June 24 last, it 
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would appear that an efficient substitute for cannel 
coal has been found in petroleum. Many of the 
petroleum products, particularly the lighter oils, 
have already been used for this and similar purposes 
in the United States. In certain cases in that 
country gas has been raised in illuminating power 
by impregnating it with benzoline, but the vapour of 
such a body is not a permanent gas, and may be 
condensed on passing through the pipes to the 
burners. The plan which appears to find most 
favour in this country is one which avoids this risk, 
the ordinary petroleum oils, and, indeed, in some 
cases the cheaper green and blast-furnace oils, 
being converted into a permanent gas by ‘‘crack- 
ing” them in suitable retorts, As the result of 
this operation the oil is split up into a permanent 
gas and a tarry residue, with, in some cases, a de- 
position of solid carbon. The gas thus produced 
can be obtained of very high illuminating power, 
and has long been used for the lighting of railway 
trains by Pope’s or Pintsch’s system. Only recently, 
however, have English engineers adopted the plan 
of using this gas as an enricher for ordinary coal 
gas, but it now appears that this can be econo- 
mically done. 

It may, however, be noted that much depends on 
the standard of lighting power to be attained. It 
is a very different thing to raise a gas of 32 candle- 
power to 33 candle-power than to raise one of 16 
candle-power to 17 candle-power. The percentage 
increase is less in the first case, but the percentage 
of enricher required to produce it is much greater 
than in the second case. In fact, according to the 
figures given by Mr. A. F. Browne in his paper on 
the subject, about three times as much enricher is 
required in the one case as in the other. Another 
point of importance arises from the fact that by 
suitably adjusting the temperature, gases of very 
different values may be obtained from the same oil. 
It is thus possible to obtain a small quantity of a 
very rich or a larger quantity of a less powerful gas, 
and the question arises which plan is the most 
economical to adopt. As an aid in deciding this 
question, Mr. Browne gives the Tables we repro- 

uce below. The first of these shows the quantity 
of enricher required to raise coal gas from 16 
candle-power to 17 candle-power, whilst the second 
Table gives the results of Mr. Browne’s experi- 
ments on the yield of gas of various candle-powers 

from Scotch and Russian oils. 
TasLE I.—Quantity of Enricher required to raise Coal 
Gas from 16 Candle-Pow:r to 17 Candle-Power. 





| A. B. 
Candle-Power of | Percentage of Quantity in Cubic 
Enriching Gas, | Enriching Gas Feet to be added to 

| required, Initial 1000 ft. 

30 7.14 76.93 

85 | 6.26 65.55 

38 4.54 47.63 

40 4.17 43.48 

45 8.45 35.71 

60 2.941 80.3 

65 | 2.564 26.31 

60 | 2.272 28.25 





TaBLe II.— Yield of Gas of Various Candle-Powers 
per Gallon of Oil. 
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The high candle-power gas is distilled at a low 
temperature, and the condensation is, as will be 
seen, heavy. Indeed, there appears to be a choice 
of evils in this matter, for if a nigher temperature 
is used and a larger yield of gas obtained a deposit 
of solid carbon takes place, which is a greater 
nuisance than the condensation of oil. In spite of 
this condensation of oil, however, the high candle- 

ower gas proves to be permanent when passed 
into the holder. It is further very pure, 
containing but little sulphuretted hydrogen, 
though enough of this impurity exists to 
make it necessary to pass the gas through a puri- 
fier, and other impurities are practically non- 
existent. As regards cost, it is found that at 
Rotherhithe ordinary coal gas of 16 candle-power 








TABLE III.—Descrirrion OF THE OILS AND THEIR COMPARATIVE Cost 


ror Enricuinc Coat Gas. 








Fractional distillation— | _— 
(thermometer in vapour) First drop, at 115 deg. Cent. 





costs 1s. per 1000 cubic feet in the holders. When 
this is enriched by the use of cannel gas to 17 
candle-power the cost is at present rates 14.6d. 
per 1000 cubic feet of the enriched gas. If the 
enriching is done with petroleum vapour the cost 
is reduced to 13.92d. per 1000 cubic feet, but if by 
oil gas the cost is 14.17d. per 1000 cubic feet. So 
that on this showing enriching by oil gas costs 
about $d. less per 1000 cubic feet than by cannel 
gas, and but little over jd. more than with petro- 
leum vapour. 

The paper read at the same meeting by Mr. E. 
Llewellyn Pryce, of Birmingham, raised the question 
as to which oil was most suitable for the production 
ofan enricher. Amongst the oils tested were blast’ 
furnace oils, but the results were highly unsatisfac- 
tory, as at low temperature the yield of oil was 
small and of low illuminating power; and if the gas 
were distilled at a greater heat, it was still of poor 
quality, and stoppages were frequent from the depo- 
sition of carbon. Mr. Pryce’s experiments were 
therefore made chiefly on petroleums, and Table ITII., 
which we give above, shows some of the results 
arrived at. 

In a third paper on the enrichment of coal gas 
with liquid hydrocarbon, Mr. T. 8S. Lacey gives 
some interesting particulars of the plant in use at 
Beckton. As a temporary measure during the 
winter of 1890-91, pending the completion of a 
carburetted water gas plant at Beckton, the oil was 
mixed with the coal before charging the retort. 
About 8 gallons per hour could be used for each 
20-ft. retort, making approximately 640 ft. of gas. 
The Clark-Maxim carburetter is, however, the 
process now used for enriching the coal gas. In 
these machines the petroleum spirit is evaporated 
by means of a steam jacket, and a current is in- 
duced, in the by-pass main by use of a steam jet, 
the consequence being that a part of the gas is 
raised to a high illuminating power, and then 
passes into the main stream, where it mixes with 
the general bulk of the gas from the retorts. 
The oil is stored in steel tanks 5 ft. in diameter 
and 8 ft. 6 in. deep, let into brick wells sunk into 
the ground, the annular space between the in- 
terior of the well and the exterior of the tank being 
filled with puddle. The tanks hold 1000 gallons 
each, and the oil is drawn from them to the car- 
buretter by a small steam pump. The oil used is 
knownas carburine, and costs 9d. pergallondelivered 
at the works. From 1.75 to 2.25 gallons of oil are 
required to raise 20 candle-power gas three candles. 
This process is mainly used to make up the de- 
ficiency in illuminating power of ordinary coal gas 
in cold weather, and though the enricher is sup- 
plied in the form of a vapour instead of that of a 
permanent gas, no condensation seems to occur 
when this vapour is used in moderation. About 


50 gallons of carburine are said to be equal to 1 ton 
of Lesmahagow cannel, and the cost of raising 20 
candle-power gas to 22 candle-power in the manner 
described is said to be about 1.47d. per 1000 cubic 





feet. 


If the ordinary gas is of 16 candle-power it 





First drop, at 110deg. Cent. 
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* Cost for carriage about 25 per cent. extra, 


Name of oil.. os . | A. ‘* Lustre.” B. ‘Solar Distillate.” C. Shale Oil. D. Shale Oil. 
a agen = ae ; Hf PRET? 4 
Pi 1 os a 3.24 | 8.5d. (price for 10-gallon 5.3d.,pluscarriageofempty 3.3d., plus carriage from 
ant Gum) . | barrelsto Chester | Scotland 
Specifi vity (water=1)) 0.826 8656 0.8495 . _, 0.854 
——”. . me es . | Water white—bluish Reddish brown—green Reddish brown—greenish Reddish brown—green 
fluorescence fluorescence | fluorescence | fluorescence 


First drop, at 225 deg. C. First drop at 250 deg. C. 
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aa 234 ae —. = 345 * Thermometer risivg 
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70s 243 ” Thermometer rising 
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75 » 255 ” 
80 *” 262 ” 
Best ste 35 ” 270 ” | 
est results— | p 
Gas made per gallon ..| 74.5 cubic feet 82.9 cubic feet 82.5 cubic feet 66.6 eubic feet 
Illuminating power ..! 49.6 candles 48.2 candles 41 2 candles 62.9 candles 
Multiple .. oe ool 3695 3996 3399 4189 
Cost (oil only) percandle, 
—. a (16! 
candle gas taken as a) 
basis) . ‘e = 0.86d. 0.88d. 1.56d. 0.78d.* 


can be raised 2 candle-power at a cost of about 
1.3d. per 1000 cubic feet. 


THE POSITION OF NAVAL 
ENGINEERS. 

Ir seems pretty evident that in this country, as 
in the United States, engineer officers of the Royal 
Navy must count on the opposition of the military 
branch of the service in any endeavour made to put 
the engineering branch into a position more com- 
mensurate with its duties and obligations. Weare 
prompted to say this from the tone taken by ‘‘ser- 
vice journals,” which are more particularly the 
organs of the military branches of Her Majesty’s 
services. No doubt the views set forth by these 
ably conducted papers are those of the majority of 
their clients ; we are aware that they are not the 
views of all executive officers, for amongst the 
latter are those who have a just appreciation of the 
importance of engineering science as a factor 
necessary to the efficiency of the fleet. Those who 
hold opposite views are entitled to all respect for 
sincerity, and we only question their foresight and 
knowledge of the problems involved in the discus- 
sion. It is easy to understand how old naval 
officers, with opinions set by the lapse of 
years, and minds somewhat stiff to adjust 
themselves to change, sincerely believe that any 
delegation of authority to a new class must result 
disastrously to the service. One of our service con- 
temporaries, the Broad Arrow, resents the claims 
made for the engineering-branch, in our recent 
article on this subject, on the score that they 
are “incompatible with the existence of what is 
called ‘discipline’ on board ship.” We thought 
we had provided not only for ‘‘ what is called 
‘discipline’” but for what actually is discipline. 
We said—in a passage which our contemporary 
does us the honour to quote—that there can be 
but one captain to a ship, that he must be 
supreme in the command, and that he could not be 
an engineer ; but that, outside this, there was no 
reason why engineer officers should not have the 
same privileges and the same honours as executive 
officers. In virtue of these statements the Broad 
Arrow charges us with wishing to include the engi- 
neer officers in the ‘‘hierarchy of command.” 
Now that is rather hard on us, because we really do 
not know what the ‘‘hierarchy of command” 
means. We thought we understood what a hier- 
archy is, and we quite follow the Z'imes when it 
charges Dr. Walsh with endeavouring to use the 
one existing in Ireland for political purposes. We 
also know what a hierarch is, and those who 
best answer to that description in Her Majesty’s 
ships are the chaplains. Wedo hope we are not 
suspected of a covert assault on the sacred offices, 
or a sacrilegious wish to include them in the duties 
of the engineering staff. The chief engineer of a 
warship is responsible for the whole of the ma- 
chinery on the vessel, using the term ‘‘ machinery” 
in its widest sense. In order that he may properly 








support that responsibility he should have the 
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fullest control possible over his men, and that is 
one reason why we advocate an improvement iu 
the status of the engineer officers. To again quotea 
passage which we used in our article of the 1st inst. : 
‘‘ Any official or person who gives orders or directions 
controlling the operations of bodies of men must 
have some right or authority for his action, and ina 
military organisation rank, and rank alone, confers 
this authority.” It is the engineer officers who 
must directly control the operations of the engineer- 
ing staff. The captain cannot do it, the commander 
cannot do it, because they have no knowledge of 
what the operations consist. For the same reason 
neither can a lieutenant, sub-lieutenant, chief 
gunner, chief boatswain, gunner, boatswain, mid- 
shipman, nor naval cadet, all of whom belong to 
the dominant military branch, and are, we sup- 
pose, included in ‘‘ the hierarchy of command.” 

This point brings us to one of the common fal- 
lacies to which we have already referred. Those 
who oppose the promotion of the engineering 
branch support their case by saying that it is easy 
enough to ‘‘ drive engines.” Admiral Sir Anthony 
Hiley Hoskins, the present Kirst Naval Lord, has 
told us that driving engines isthe engineer officer’s 
duty—work quite within the compass of the lascar. 
Another of our service papers, no less an authority 
than the Army and Navy Gazette, in its issue 
of the 9th inst., says: ‘‘In the best part of our 
ships the engine-room artificers now do the work 
of engineers.” Another service contemporary, 
says: ‘*The mistake at present made on behalf 
of engineer officers is forgetfulness that in the 
management of machinery the course is almost 
always prescribed,” An exhibition of the same 
phase of, mind is the proposal to abolish engineer 
officers and fill their place by executive officers 
who have had a smattering of engineering know- 
ledge grafted upon their ignorance of other subjects. 
When we remember in what influential quarters 
such opinions as these are held we stand aghast at 
the prospect of what a naval war may bring. 
Nothing but the most reckless ignorance could 
prompt such a suggestion. 

The modern warship is simply crammed with 
the most complicated and costly mechanical ap- 
paratus. The ordinary mercantile steamers, the 
most highly organised of our ocean liners, do not 
compare with it in this respect. Moreover, the 
duty to which this machinery is put is far more 
trying in the war vessel than in the merchant 
craft. The statement of the Army and Navy 
Gazette that ‘‘the engine-room artificers now do 
the work of the engineers,” might be paralleled by 
an assertion that ‘‘the man at the wheel does the 
work of navigation,” or ‘‘that the ship’s corporal 
does the work of the captain in providing for dis- 
cipline.” All would be about equally untrue, and 
could only be prompted by ignorance of the condi- 
tions. The claim that ‘‘in the management of 
machinery the course is almost always prescribed” 
is another sophism on a par with the rest, and 
absolutely false, applied in the sense in which 
our contemporary uses it; just as it would be 
false if we were to say that ‘“‘in the navigation 
of a vessel the course is almost always pre- 
scribed :” so it would be if there were no uncer- 
tain currents, no tempests, no fogs, nor chances of 
collision, nor sandbanks, nor human fallability, nor 
other untoward and unlooked for events. 

But in all these arguments it seems to us that 
the ultimate object for which the fleet is supported 
by the nation is forgotten. We want a Navy for 
war, not for peace. If war never come so much 
the better, but we must direct our energies to the 

reparation of our ships for battle. The rust of a 
ie peace is upon us. The aspiration of naval 
officers to occupy positions they could not adequately 
fill is a fungus growth nourished by stagnation. 
The Navy is not maintained for the sake of afford- 
ing a genteel—even if inadequately paid—profes- 
sion for thesons of gentlemen. It is so long since 
the last echo of a naval gun, fired in earnest, died 
away that we are apt to forget that all these crea- 
tions of science may yet be put to their ultimate 

urpose, and have to bear the rude stress of battle. 

Would the Broad Arrow venture to say that during 
a sea fight, and after, when repairs have to be made, 
that ‘‘in the management of machinery the course 
is almost always prescribed?’ Would the Army 
and Navy Gazette like to leave the direction of such 
matters to “‘ the engine-room artificers who now do 
the work of the engineers in the best part of our 
ships?” Would Sir Anthony Hoskins leave the 


It is said that engineer officers cannot be given 
executive rank. ‘‘It is a necessity of the case 
that the highest rank in the engine-room must 
submit to the lowest rank on deck ;” we again 
quote the Broad Arrow. Is our contemporary 
aware—as pointed out by our correspondent Mr. 
George Quick—that sixteen years ago an Admiralty 
Committee, presided over by Admiral Sir Cooper 
Key, recommended that executive rank should be 
conferred on naval engineer officers? Staff cap- 
tains, staff commanders, and navigating lieutenants 
are comprised in the military branch of the Navy 
as combatants with a certain amount of command; 
but all these officers are subject to the authority of 
any lieutenant who may be in charge of the execu- 
tive duties of the ship, or in charge of any other 
special service or duty, of whatsoever seniority such 
officer may be. All the marine officers are also 
subject to the lieutenants on board ship and yet 
have command of their men and executive rank. 
Why cannot the same apply to engineer officers ? 

The subject is one of vital importance to the 
country, and we shall return to it again at a future 
date. In the mean time we can only repeat that 
the undue subordination of the engineering branch 
in an engineering navy is fraught with the gravest 
possibilities of danger to the State. 





ANGLE OF CRANK FOR MAXIMUM 
VELOCITY OF PISTON. 

A CORRESPONDENT on page 49 of our last issue, 
under the heading ‘‘ How a Locomotive is Pro- 
pelled,” refers to a controversy which has been 
going on for some months in the columns of The 
Engineer about the angle between the crank and 
the piston-rod when the speed of the piston is the 
greatest, the crank-pin having uniform velocity. 
Our correspondent has misunderstood the ques- 
tion, and, as we are partly to blame for having un- 
intentionally originated the last section of the dis- 
cussion, we will now endeavour to clear away the 
difficulty which seems to have lured many young 
engineers into wasting their time over a stick-in- 
the-mud problem. We will write as for intelligent 
engineer apprentices who have been making an 
effort to see what lies on the other side of quadratic 
equations. 

In ENGINEERING of date March 18, 1887, at 
page 261, it was, for the first time in any publica- 
tion, so far as we know, explained that the velocity 
of the piston is relatively greatest, not when the 
crank is at right angles with the connecting-rod as 
all text-books state it to be, but, when the centre 
line of the connecting-rod produced to cut the 
90-deg. crank radius produced, forms a right angle 
with the instantaneous radius of motion of the con- 
necting-rod at the point of intersection. Our con- 
temporary’s correspondents under the lead of the 
indefatigable Mr. Anthony 8. Bower, were getting 
on very satisfactorily with their mathematics on 
the old lines of crank perpendicular to connecting- 
rod for maximum velocity of piston, until March 
25, when Mr. John H. A. M‘Intyre dropped our 
1887 explanation amongst them and started them 
off on a fresh scent, as keen as ever, 

In Fig. 1, A is the centre of the shaft, C the 
centre of the crank-pin, K the centre of the cross- 
head, C K the centre line of connecting-rod, and 
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P K the centre line of the piston-rod. According 
to our 1887 explanation the position of the crank 
for maximum velocity of piston is that for which 
K B Lisa right angle, L being the instantaneous 
centre of the motion of the connecting-rod. When 
the directions of motion for each of any two 
differently moving points of a rigid body moving in 
the same plane are known, the centre about which 
the body is turning at that instant is the inter- 
section of the perpendicular to the direction at the 
one point with the perpendicular to the direction 





business to a lascar with a bottle of oil ? 





at the other point. Because the radial arm of the 





motion of each point at any one instant must be 
perpendicular to the direction of its motion, and 
the only intersection of two radial arms of motion 
must be the centre about which, at that instant, 
every point in the rigid body is moving. As the 
angular velocity must be the same for the whole 
body, the velocity of each point at any instant is, 
therefore, according to the length of the radial 
arm, at the end of which it is swinging around the 
instantaneous centre. We are here regarding the 
motion as accomplished all in the same plane ; we 
are dealing with centre lines only, and therefore 
we employ the term instantaneous centre. When 
the motions are not in the same plane an instan- 
taneous axis is found by the intersection of two 
planes through the two points, perpendicular to 
the directions of motion, but at present this is not 
before us. Considering now the centre of the 
crosshead and the centre of the crank-pin as points 
in the connecting-rod, the radial arm for the 
motion of K must be perpendicular to P K at K. 
This does not determine at which side of P K 
it lies. The path of C is on the circle, and 
the perpendicular or normal to the circular 


path is the centre line of the crank, extending 


indefinitely beyond the pin and beyond the shaft. 
At the intersection of these two perpendiculars 
is the centre about which the connecting-rod is at 
that instant swinging. While thecrank is between 
the crosshead and the shaft the point of intersec- 
tion L must lie on the crank side of the piston-rod. 
A‘ the instant when the crank is passing the right 
angle L shifts from intinite distance on the crank 
side of P A to infinite distance on the side of P A 
opposite to the crank. The velocity of the piston 
is to the velocity of the crank-pin at any instant as 
L K to L C wherever C may be. But since K Lis 
parallel to A B the triangle A C B is similar to 
the triangle L C K, and therefore the velocity of 
the piston is to the velocity of the crank-pin as 
A Bis toAC. Since A C does not vary, then, if 
also the velocity of the crank-pin does not vary, A B, 
the segment made by the intersection of the centre 
line of the connecting-rod produced, measures the 
velocity of the piston to the same scale as the 
length of the crank denotes the velocity of the 
crank-pin. This, given by Rankine, is one of 
the neatest geometrical relations known in me- 
chanics. With a connecting-rod four cranks in 
length the velocity of the piston leaving the top 
end is at once seen from this construction to be to 
the velocity leaving the bottom end as 5 to 3. 

The position of crank for maximum velocity of 
piston is, therefore, that for which A B is a maxi- 
mum. To say that it is when K B L is a right 
angle is just another way of stating that A B is then 
& maximum, and therefore it does not bring us any 
nearer to the numerical solution. At the instant 
of maximum velocity of piston if A D be drawn 
perpendicular to the connecting-rod and D E 
parallel to A Band B E parallel to A K, then A E 
is the position of the crank. This construction 
enables us readily to verify the position geometri- 
cally without extending the diagram to include the 
point L. This is, however, also only another way of 
saying that A Bis a maximum. The three state- 
ments contain only one indepedendent fact. 

We will now calculate for crank A C=1 and con- 
necting-rod C K=c, what C G=z~ is when the rela- 
tive velocity of the piston is the greatest ; that is, 
when A B isa maximum. We will first formulate 
an wn expressing a calculable relation between 
cand x. 

Referring to Fig. 1, 


A B={KG+CQ)CG (1) 
KG ‘Ag | We 


AB= (@— 2+ (1-2)4 


(c2—a2)8 
ABaee et | . (2) 
(c? — x?) 


_Now, this must be a maximum, therefore its 
differential=0. Differentiating 


1+4 (Sn: (c?— 2?) (22-4 23)+225—225 
x2—a4 (?—-2 2 2}©) 
Now transfer the 1 and multiply by 
(2-22)! (a? - xt)3, 
observing that the 4 clears by division, we get 


(e223) 4 (29 — ata 2 x -Qe2 ad 425, 


=0 (3) 





Then squaring both sides and expanding 
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2 — a¢2)3 by +20 y — 30? —13180 —283613573 Begin cutting off figures 
A owen: $y 46h y — 9b 7 — 263 here. 
we get, after collecting the terms 3y2? —2by — 2 
8 — ob — (8 —c4) a? —(c# — 2) a4 +-(c? —1) 2 =0. er neem - —13173 — 28961620 
Divide through by c’—1, i. 8 » + 5 Be = a 
A(1— 2?) —e2 at+a%=0 (4) 4 y +3by —27y —13166 2836188 
eres 4 y -16by — 8B 7 ed 
ath par 9b y —y 48 —13159 2836193 
a ” +R om 2836198 
Substituting these in the equation it becomes 64 b2 ‘ 
. y—by—-B es 12=0 (5) Sy + 19 b — 27 Dividing 266111 by 283620 gives the succeeding 
isin Be ; 8y +b-9 fi 0938266. Therefore 
a cubic equation for y or a quadratic equation for jae he sine ap 
b. It is y that is the unknown quantity, we must D 642 pag ‘: y= — = 
therefore solve the equation for y. Few engineers ’ 19 b — 27 B 


keep up a knowledge of the theory of equations 
higher than quadratics in a form ready for im- 
mediate application. With Carr’s ‘‘ Synopsis of 
Mathematics” at hand any forgotten method is easily 
recovered. The only standard form of solution of 
higher equations is a method of approximation 
analagous to the extraction of cube root. A simpler 
method, equally certain, is applicable in this case, 
and it does not require a knowledge of higher 
equations. 

The equation obtained holds good fora certain value 
or for certain values of y, but for values near to y, 
but not equal to it, the right-hand member of the 
equation becomes, say, 4. Let 6 y be the difference 
on y. When the difference is small we have by 
differentiation 

(3y2-2by-B)dy=A (6) 
dy =— . ae 
3 y?—-2by_-B 

We know that in the problem before us x is 
nearly equal to what it is when the crank is at 
right angles with the connecting rod, or nearly 


z= of Je? rae | 
oy= 8 (SFT 
If therefore we take c=4, a usual proportion, 
we get the trial value=16/17 =.94, say. 
Writing «=the trial value of y, we have 


— , 2 -b22—b224+0? 4, —b2,2?—Ba th 
ye SA-2b2-8 = 32,7202, -B? * 
where z, is the value of the first two terms. Sub- 
stituting .94=z, we get z,=.94724. If greater 


accuracy is required proceed with this value of 2, 
in the third term, and so on to any degree of 
accuracy required. 

In this way we have solved the equation, really 
by geometry, for, in the mind, we regarded (5) as 
being 

y+ B(l-y) = by? (7) 
and we had before the mind a picture of it as in 
Fig. 2, which is merely a hand sketch without re- 
gard to scale. The abscissa O A is=1 ; the vertical 
ordinate of AB at any point is b? (1-y). The 
intercepted vertical ordinate between A B and CD 
is = y°. The vertical ordinate of OC is = b y’, 
and OE = y. The novice is likely to think that 
by making A and 6 = Oin (6) he has got a quadratic 
equation for y. The bracketed coefficient in (6) is 
really the difference of the slopes of the OC and 
D © curves at their point of intersection for the 
correct value of y, and this does not sensibly change 
its value for small variations of y. 

We will now treat the cubic equation according 
to the method of the schoolboy. The equation 

y¥—by—BPy+h=0 
is the product of 

(y—r)(y—s)(y—2), 
in which 1, s, and ¢ stand for quantities which, if 
inserted in this expression and the multiplication 
extended, would give the left-hand member of the 
equation. It is obvious that if either 7, s, or t be 
substitute for yin the product the result will — 0, 
because, doing so makes one of the factors of the 
product=0. The quantities 7, s, ¢ are called the 
roots of the equation. The roots) are sometimes 
pairs of imaginary quantities involving /—1, 
which by mutual multiplication lose their imagi- 
nary quality. The first step in the solution is to 
discover how many of the roots are real, and how 
many imaginary or impossible. We will do this 
and then explain the process. 
Po oP = Pe. + 
ates 


(5) 


Be 


38y-3by? -3by + 3? 
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First, the equation is written down and marked 
A. It is then differentiated in respect to y, that is, 
each term has the index of y placed before it and 
the index reduced by unity; this differential 
coefficient is marked B. These two, A and B, are 
then each multiplied or divided by anything that 
will make the two first terms the same, and A thus 
modified is then subtracted from modified B. The 
same process is gone through with this remainder 
and B, until onsubtracting modified B the remainder 
is of a lower degree than B. This is cleared of the 
common multiple b and marked C. This process is 
continued until D is found, a remainder not con- 
taining y. These expressions A BC D are called 
Sturm’s functions. For y the values infinitely 
posititive and infinitely negative are successively 
substituted in ABC and D, and the result positive 
or negative is noted thus : 


A BCD 
y= +o gives + + + — orl change in signs. 
y=-@ 4, —- + — — or2changes _,, 


For D we know the value of b and see that the 
function is negative. For AB and C the first 
terms only are considered when © is substituted. 
The number of real roots in the equation is the 
difference between the changes in signs; the dif- 
ference is one, therefore there is only one number 
that if substituted for y in the cubic equation (5) 
will make the right-hand member zero. 

Looking at function D it seems as if we might 
make its value positive by giving a suitable value 
to b.. The function is positive, for b=16 as in our 
example, and it first becomes negative as it passes 
through the zero value. Try whether b can have a 
value less than that which makes D=0, which 
becomes 

45 b2+198 b=243. 
Solving this quadratic we get )=1 exactly, when 
D=0. There is therefore only one value of y for 
maximum velocity of piston, unless the connecting 
rod can be shorter than the crank, which is 
impossible. This consistent result verifies the 
preceding work. 

The discrimination of changes in signs is also 
made to find whereabout a root lies. We have here 
tried how many roots lie between +o and —o, 
but if we had substituted in succession 1 and .9 
we would have found 


. Ae"B CGD 
y=1 gives —- — + — 2changes 
y=. ” iH hres ” 


Again the difference is one, therefore the one root 
lies between .9 and 1. We can then by working as 
in cube root find the figures after .9 in the value of 
y, with b=16, which means c=4, This is done by 
Horner’s method ; indeed, modern cube root is 
also Horner’s method. With the assigned value of b 
the equation is 
‘ y>—16 y?— 256 y+256=0. 

Divide, if necessary, to make the first coefficient 
unity (it is so already in this instance) ; then write 
the coefticients only, omitting the first term, and 
work as in cube root. 


























~16. — 256. +256. (.94724 
9 1359 — 242631 
—151 — 26959 13369000 
9 — 1278 — 11316016 
—142 — 2823700 2052984000 
9 5304 — 1984649877 
—1330 —2829004 68334123 
4 — 5288 -— 56723240 
—1326 — 283429200 11610883 
- 92211 — 11344772 
— 1322 — 283521411 266111 
- 92162 





which is the sine of 76 deg. 43 min. 15.7 sec., the 
angle which the crank makes with the line of 
centres in the position for maximum relative velo- 
city of piston when the connecting-rod is 4 cranks 
in length. 

When the crank is at right angles with the con- 
necting-rod, the angle between the crank and the 
line of centres is 75 deg. 57 min. 49.5 sec., so that 
the difference is only 45 min. 25.5 sec., or a devia- 
tion of 1 in 76. 

Everything about the steam engine is interesting 
although it may be of no practical importance. It 
is on this ground that we have gone so fully into 
the present problem. 








THE STEVENS INSTITUTE OF 
TEOHNOLOGY. 

Ir is a well-known fact that students from the 
American technical schools find it much easier to 
get employment than those in a similar position in 
this country do. In fact, American manufacturers 
are glad to get them, whilst here employers almost 
make a favour of taking them, even at a salary of 
‘‘nothing a week and find themselves.” Such a 
condition of things is a flattering tribute to the 
excellence of the course of training pursued at the 
American technical schools. The first of these 
schools to be established was the Stevens Institute 
of Technology at Hoboken, New Jersey. This was 
founded about the year 1870 by Mr. Edwin A. 
Stevens, who gave a sum of 750,000 dols, for this 
purpose. In commencing such an enterprise, the 
trustees who administered Mr. Stevens’ munificent 
gift had the good fortune to secure the co-operation 
of Professor Henry Morton, who accepted the post 
of President of the Institution. Professor Morton 
was at that time resident secretary to the Franklin 
Institution, and had already acquired a reputation 
as an experimentalist of great originality and as a 
most brilliant and interesting popular lecturer on 
scientific subjects. At the same time he held very 
advanced views on the subject of education, and 
advocated the abandonment of the traditional 
methods of learning entirely from books, and the 
substitution for this of practical work in the 
laboratory. Indeed, the man trained in the old 
school reminds one of the hero of one of Mr. 
Kipling’s poems : 
‘This I have read in a book,” he said, ‘‘and that was 

told to me, 

And this I have thought that another man thought of 

a prince in Muscovy.” 
Hence his knowledge was seldom exact, and he also 
lacked the manual dexterity that comes from using 
tools of even the roughest description. Professor 
Morton therefore determined that the training to 
be got in laboratory and workshop should form an 
important feature in the curriculum of the new 
college. Such has been the success of the students 
thus trained that the Stevens Institute can now 
find accommodation for only about 60 per cent. of 
those applying for admission, in spite of the fact 
that Professor Morton has spent a large portion of 
his private fortune in endowing the college with 
additional workshops and laboratories. In fact his 
various gifts to the Institution during the past 
sixteen years have amounted to over 50,000 dols. 
An attempt is now being made to increase the 
accommodation, so as to be able to take in a 
larger proportion of the applicants than can now 
be admitted, and to this end former students 
have raised between them a sum of 20,000 
dols., to which Professor Morton, with charac- 
teristic generosity, has added an equal sum. 
Much more, however, is required, but amongst the 
numerous wealthy manufacturers of the United 





States there should be little difficulty in finding 
the money needed, particularly when it will be 
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“expended i in a manner calculated to benefit in so 
direct a fashion their commercial and manufactur- 
‘i ing interests. 

| ‘The practical character of the training given is 
| assured by the choice of the professors. Thus when 
we mention the name of Dr. Coleman Sellers as one 
of the lecturers on mechanical engineering, many 
experienced engineers will envy the students of 
‘this fortunate Institution their great advantages in 
having, as a teacher, a man of such varied and 
extensive practical experience. This fact also 
serves to explain the statement made by Mr. 
8. Dod, President of the trustees of the 
Institution last June, to the effect that many 
|men managing large and important industrial 
| works had assured him that they needed no 
higher commendation of a man than that of a 
diploma from the Stevens Institute of Technology. 
This view is confirmed by a study of Dr. Sellers’ 
lectures as published in the excellent journal of 
the Institute, and though there is perhaps a 
tendency in these lectures to underrate the present 
position of mechanical engineering on this side of 
the Atlantic, one cannot fail to be struck by their 
eminently practical character. In this connection 
we may note that most of the American technical 
schools publish journals. Attempts have been made 
to do the same thing in this country, but in the 
instances which have come under our notice these 
publications have died from inanition after a more 
or less protracted struggle for existence. We note, 
however, one feature in the American publications 
which may go to explain their flourishing condi- 
tions : that is, that the professors at these insti- 
tutions appear to be large contributors, whilst here 
the journals are run entirely by the students. 
| Thus in a number of the Stevens Indicatornow before 
us, and selected entirely at random, only one of the 
papers published out of a total of seven was due 
to present students of the Institute. This practice 
| appears very sensible, as a student at a technical 
college is not likely to have information of any 
great value to communicate, as most of what he 
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knows must, in the nature of things, be second- 
hand. Exceptions do occur, of course, where, as 
is now frequently the case, the students are 
engaged in research work, under the guidance of 
their professors. Considering the excellent work 
the Stevens Institute has done in the past, we can 
only hope its field of usefulness will not be con- 
tracted by a lack of funds, and we wish Professor 
Morton and his former pupils every success in 
their endeavour to enlarge and improve the 
facilities for a sound education in the principles of 
engineering at Hoboken. 








SHIPBUILDING IN THE UNITED 
KINGDOM. 

Lioyp’s returns just issued do not by any 
means indicate animprovement in the condition of 
the shipbuilding trade of the United Kingdom, for 
while the rate of production is maintained at 
a high level, the orders being placed in the 
market show a falling off, so that not only is the 
work on the stocks less than it has been for a year 
or 8», but the ships being ‘‘scrived” in the mould- 
ing lofts, preparatory to being laid down, are con- 
siderably fewer in number, and the tonnage has 
not been so low for three years. The falling off is 
entirely in sailing ships, although of the vessels 
preparing for construction, totalling 123,000 tons, 
one-third are ships. One would not be far from 
the mark in assuming that a goodly number of these 
have been laid down on ‘‘ speculation.” Certainly 
the practice is growing of first building a ship and 
then floating a limited company in time to meet the 
instalments due, and in these companies ship- 
builders usually are large shareholders. In this 
way the fleet of ocean tramps and general 
trading ships is augmented without in many cases 
due heed being paid to the possibilities of re- 
munerative employment, and as a consequence 
competition reduces freights. This increase to the 
sailing craft is indicated in the following Table, 
which records the launches for several periods, 
showing that recently the tonnage launched in the 
quarter has fallen off by a fourth. In the first half 
of last year the production was nearly 569,000 
tons; in the past six months it has been 492,000 
tons, a decrease of 13.5 per cent., and on previous 
years it is more marked. The Table shows at a 
glance, too, the gradual increase in the ratio of 
sailing ships to the total, attaining now a third; a 
sixth was about the normal two or three years ago. 


Merchant Vessels Launched in Britain. 


, Per Cent 

Vessels, Tons. of Sail. 
June quarter, 1892 .. 174 246,676 33.3 
March ,, - “ 153 245,450 313 
December quarter, 1891 205 280.759 32.6 
June quarter, 1891 .. 227 324,984 16.5 
December quarter, 1890 169 277,726 13.1 
June quarter, 1890 .. 217 326,367 10.8 


There has been a check to the building of ships, 
for while three months ago ships under construc- 
tion in the various parts of the Kingdom totalled 
195,325 tons, they now make up only 147,240 tons, 
a fall of about a fourth. For more than a year the 
average per quarter has always been above 180,000 
tons, so that the drop is the more remarkable. This 
decrease has affected the total tonnage on hand, as 
indicated in our next Table, but the tonnage of 
steamers(631,222tons), although slightlyless than in 
April, is more than for fifteen months past. The 
steam tonnage indeed is about 30,000 tons above the 
average, which indicates that marine engineers 
must be better employed, more particularly as there 
is still much work in progress in re-engining old 
steamers. The steadiness of the steam tonnage 
and the decrease in the ship tonnage brings the 
ratio of sail to total nearer the normal than it has 
been for some time. 


Merchant Vessels Under Construction. 


Vessels, Tons. sr ships 
July, 1892 .. ee a 447 778,462 19 
April, 1892 a os 493 848,078 23.2 
January, 1892... o 494 793,913 25 
July, 1891.. oe ve 530 764,300 21.4 
» 1890.. oe os 464 739,914 ll 
o»» 1889... es ° 636 929,611 9.4 


In making a comparison of the total work with 
that a year ago it should be remembered that there 
are now no warships building, whereas a year ago 
there was quite a little fleet, so that we are ina 
worse position, although there is still seven or 
eight months work. But the prospect is not at all 
brightened when it is remembered that the work 
for executing which preparations are being made, 





is less than it has been for a long time. Besides 
one-fourth of it is sail tonnage. 


Merchant Vessels in Initial Stages of Construction. 


Vessels. Tons. 

July, 1892 a. sie a 77 123,249 
April, 1892 = - se 118 223,276 
January, 1892... os ee 145 299,516 
July, 1891 om os os 107 156,253 
»» 1890 ae oe wie 60 99,075 
January, 1890 .. ay ~ 171 304,275 


As to the apportionment of the work tothe various 
districts it may be understood that since the Clyde 
builds half the sailingtonnage, the decrease is bound 
to be pretty marked in that district. There are33,000 
tons, or 144 per cent. less building now than at the 
beginning of the year, although it is about the same 
as in July, 1891. The Tyne does not show any 
material difference on the total of January last ; 
but there is a decrease of 18,000 tons, or 14} per 
cent. on the total of a year ago. Ireland shows a 
falling off on recent figures ; but when comparison 
is made with two or three years ago it is found 
that there has not been any retrogression. It is 
a falling off from the state of extreme activity 
of a year ago. On the Wear, Tees, and Mersey 
there is more work on hand, to the extent on the 
Wear of 32 per cent. more than six months ago, of 
5} per cent. on the Tees, and on the figures of 
July, 1891, the addition is greater ; although the 
position on the Mersey is just what it was twelve 
months ago. 


Merchant Vessels being Built. 
District July, 1892. January, 1892. July. 1891. July, 1890. 
istrict. No “Vessels. No. Vessels. No. Vessels. No. Vessels. 


Clyde .. 117 196,732 138 229,632 149 193,338 114 217,345 
Tyne .. 64 141,821 73 145,472 66 123,812 6% 134,592 
Wear .. 49 132,421 44 100,327 46 98,660 47 111,179 
Tees .. 60 187,018 56 129,858 63 121,430 50 100,580 


Mersey... 14 22,312 14 12,108 15 23,761 19 23,830 
Ireland... 20 65,182 25 81,918 28 92,287 27 64,335 

It may be stated further that there has been a de- 
cided falling off in the demands of our foreign 
clients, who are taking less than 15 per cent. of our 
tonnage, whereas they usually take 20 per cent., 
often more. 


TORPEDO BOAT ATTACK. 

In a recent issue we gave an account of the paper 
read by Mr. Laird Clowes (to whom we make 
apology for having inadvertently misspelt his name) 
on the torpedo boat question, read before the Royal 
United Service Institution, and on the discussion 
which followed. Mr. Clowes in this paper made 
reference to the operations in Chili undertaken by 
the torpedo vessels Lynch and Condell. The refer- 
ences made by the author were misleading, although 
Mr. Clowes is not to blame for this. The paper 
says that the Aconcagua easily beat the Lynch and 
Condell. Facts as to actual torpedo operations are 
scarce, and the experience gained is proportionately 
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attack. The statement we are now able to publish 
is also from a private source, and is the result of 
inquiries made at the time by a competent and 
reliable authority. The point that strikes us as 
most instructive is the fact that the moment the 
Blanco Encalada was struck by the torpedo, 
firing from that vessel ceased, and every man 
on board the vessel ran from his gun and made 
for the upper deck. Now the Chilians, however 
far they may fall short in the study of poli- 
tical economy, are undoubtedly splendid fighters, 
on sea no less than on land ; and the desertion 
of the guns is therefore a matter deserving serious 
attention. Lieutenant Bacon, in the discussion of 
Mr. Clowes’s paper, said that if one ship were 
blown up by a torpedo he did not think a man 
would remain in the magazines of all the others. 
The effect of the explosion of so large a quantity of 
gun-cotton as that contained in a Whitehead tor- 
pedo would be very great, and a considerable 
shock would be given to all vessels in the neigh- 
bourhood. 

It is, however, rather with the fight between the 
Aconcagua and the torpedo gunboats that we wish 
todeal. Mr. Clowes, in his paper, said: ‘‘ During 
the Chilian troubles the congressionalist armed 
transport Aconcagua easily beat offthe torpedo gun 
vessels Almirante Lynch and Amiralte Condell, 
which, as regards gun power, are, of course, 
much more formidable than any mere torpedo 
boat can hope to be, and seriously damaged 
one of them. These craft committed the 
error of looking upon themselves for the time 
being as firers of shells instead of firers of tor- 
pedoes ; and I imagine that the experiment which 
they tried was so conclusive as to prevent in the 
future any torpedo vessel from deliberately seeking 
an encounter, upon equal terms and in daylight, 
with a vessel tolerably well-armed with machine 
and quick-firing guns.” Mr. Clowes’s saving para- 
graphs are a little embarrassing ; what precise value 
we ought to put upon the expression ‘‘equal terms” 
we do not know, but if we take the fight between 
the Aconcagua and the torpedo gunboats as it 
actually occurred, Mr. Clowes is altogether wrong 
in the conclusion he drew. From the appended 
account it will be seen that so far from this action 
serving as a warning to the smaller vessels, it should 
be a direct incentive to them to follow such enter- 
prises in the future. The torpedo vessels were 
simply frightened by the approach of what they 
thought was the Esmeralda. As our correspondent 
states, the Aconcagua was practically in the hands 
of the smaller craft. Of course, superiority of fire 
will always win, other things being equal ; and the 
bigger vessel can always carry more guns. So far, 





small vessels should never attack big ones. But 
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valuable, so we should take care it is not misread. 
We intended to have referred to this point in our 
previous notice, but had reached the limit of 
space before doing so. This is less to be regretted, 
as it gives us room to print in full the appended 
narrative of the operationsin Caldera Bay. It will 
be remembered that in our issue of August 14, 
1891, we published some details of the attack on 
the Blanco Encalada, which we obtained through 
the kindness of a friend on the spot. These 
details were based on the statements of Captain 
Goni, who commanded the Blanco Encalada, and 





on those of Captain Moraga, who had charge of the | 
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‘‘other things” are by no means equal, and the 
smaller vessel has the immense advantage of pre- 
senting a lesser target. We all know how large is 
the percentage of misses in fighting, either by sea 
or land, but it is reasonable to suppose a large 
number of those misses are not far off the ship. 
The Aconcagua fired 160 shots, the Lynch confessed 
|to 407, and the Condell to 300. That was at 
ranges from 3500 to 500 yards, and during forty 
minutes’ fighting, but the Aconcagua only scored 
ar hits, and the torpedo vessels not more than 
eight. 
The following is the account above referred to ; 
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After hearing the Blanco’s, Lynch’s and Condell’s story 
T have no doubi the following is approximately true. 

About 4.30 a.m., a beautifully light night, full moon, 
only cloudy, the catchers entered the port on northern 
shore, Condell leading by about 500 or 600 yards, and 
both going about 10 knots, they saw the Blanco from the 
entrance a mile off. The Condell eased to7 knots, and 
fired her stem torpedo at a distance of 90 yards. This 
missed. They then altered course to starboard and passed 
50 yards off, firing the two port torpedoes by hand at 
about 50 and 80 yards distance, looking along the tubes 
for a sight. These also missed. She did not fire her 
guns at all. The Blanco did not open fire either until 
just as the second torpedo was fired. At the time the 

lanco opened fire the Lynch was about 600 yards off ; 
she at once went full speed ahead and straight for the 
Blanco, firing her first torpedo at 150 yards, but it curved 
or deflected and passed under her stern. It is an inte- 
resting fact that just after the key had been pressed, a 
6-pounder from the Blanco cut clean through the casing 
and circuits leading from the tower to the tube in the 
foremost compartment. She now found herself almost 
on top of the Blanco, so put her helm hard aport and 
went full speed astern with her starboard screw, and as 
she swung round the second lieutenant fired the port 
foremost torpedo by hand, using the tube as a sight at a 
distance of about 50 yards. The officer who fired says 
he did so as the tube came on with the starboard quarter 
just before the mizen mast, and says, torpedo hit at that 
spot (see Fig.1). While slewing and getting the torpedo 
on, she received two 3-pounders, one a shell, both in the 
cabin aft, one near the water line, the shell through the 
deck above (see Fig. 2). While attacking, the Lynch 
fired eight shots, one killing an officer on the poop, which 
they saw distinctly. They watched the track of torpedo 
until it exploded; at that moment firing ceased and every 
man on board the Blanco ran from his gun and made for 
the upperdeck. Theship heeled over to port, then rolled 
to starboard and sank in five minutes, 

Lynch cleared out at full speed. 

The catchers had a day’s torpedo practice before the 
attack at a place a few miles north of this, but I don’t 
think the officers knew much about the torpedoes. They 
had foreign mechanics who came out in the ship to adjust 
and work them. Torpedo used, IV. Fiume type, 400 m. 
range and 53 kilos. charge, No. 3700. Adjusted for 3 m. 
Length of safety screw for pistol 36 m. 

The Blanco was taken quite by surprise. They had no 
guard boats out, no guns loaded, and probably no water- 
tight doors closed. They had only taken Caldera the 
day before, and there had been a big banquet on shore. 


The following refers to the fight between the 
torpedo vessels and the Aconcagua : 


As we approached Caldera we saw firing going on 
between some ships which we could not at first make out. 
These turned out to be the two torpedo catchers tryin 
to take the armed transport Aconcagua, which belonge 
to the insurgents. The firing was very fast and furious, 
and lasted from 7.20 to about 8 o’clock. The Aconcagua 
was making for Caldera as fast as possible, 

The two catchers tried to cut her off. Suddenly one 
turned south and steamed away full speed, the other 
remained fighting and also stood out to reconnoitre for a 
little time, then, observing ‘steam from her comrade, con- 
cluded she had been badly hit, and steamed south, also 
leaving the Aconcagtia to get into Caldera; she was at the 
time practically in their hands. The first to go south 
was the Condell; she mistook the Warspite for the 
Esmeralda, which had happened once or twice before. 

Aconcagua was armed with two 40-pounder breech- 
loading Armstronz guns and four 3-pounder quick-firing. 
Catcher, three 14-pounder Hotchkiss, four 3-pounder and 
two machine guns ; Hotchkiss, five torpedo tubes. 

The Aconcagua fired 160 shots, the Lynch confessed 
to 407, and Condell to 300. Condell was not touched in 
either action. Lynch was seriously hit three times by 
Aconcagua. The Aconcagua was hit about seven or eight 
times, all high about the deck-houses and rigging, and 
not one in her hull. 

Absolutely no damage done to either ship in any way. 
Ranges from 3500 to 500 yards. Figs. 3 and 4 show the 
hits on the Aconcagua and Lynch. The shots which 
struck the Lynch were all 3-pounders. 





NOTES. 
Dusiin UNIVERSITY. 

Dustin University was the first in the United 
Kingdom to provide a special department for the 
training of civil engineers, more than forty years 
ago. ‘The University itself was founded by Queen 
Elizabeth, and the celebration of its tercentenary 
engaged Dublin society the whole of last week. 
Delegates from nearly every university in the 
colonies, America, and foreign countries, and dis- 
tinguished guests to the number of about 300 were 
received at the private houses of Dublin citizens 
for the week, and dinners, balls, and other enter- 
tainments by the vice-regal, university, and city 
authorities filled the intervals between the more 
serious work of the meeting in a manner highly 
appreciated by the fortunate guests. Honorary 
degrees were conferred on British and foreign 
representatives of science and learning. The first 
candidates called were Lord Armstrong, who carries 
his load of 82 years lightly, and Sir Benjamin 
Baker, to receive the degree of Master of Engi- 





neering. The public orator, in introducing them, 
addressed the Earl of Rosse in Latin to the follow- 
ing effect : Most honoured Chancellor and all the 
University, with the greatest pleasure I present to 
you these gentlemen of highest rank devoted to 
engineering and therein supreme. Who is there 
ignorant of the lightning of those guns named after 
Armstrong? Of that firth spanned by a mighty 
bridge? And of the trophies won by the engi- 
neering art everywhere? These are the rivals of: 
Brontesque Steropesque et nudus membra Pyracmon 
Horum sub manibus Daedaleis vera evadunt 
Velificatus Athos et quidquid Greecia mendax 
Audet in historia. 
After the two engineers followed some classical 
scholars, and then degrees were conferred upon 
Sir Frederick Leighton, Lawrence Alma-Tadema, 
and Henry Irving, as representatives of art. Sir 
Archibald Geikie, G. H. Darwin, Lord Rayleigh, 
P. Leroy-Beaulieu, General F. A. Walker, Mass., 
U.S.A., and other distinguished representatives of 
different branches of science, also received hono- 
rary degrees. 


Tue Prizes oF THE MutHouse Soctery. 

Few associations of engineers and manufacturers 
have done more to further the progress of 
the manufacturing industries than the Société 
Industrielle de Mulhouse. For years past they 
have offered valuable prizes for improvements 
in the mechanical arts. Amongst those offered for 
competition during the coming year is one of a 
silver medal and 500 francs for a means of deter- 
mining the quantity of priming water in the steam 
supplied to a steam engine. This is a problem 
which has much exercised engineers who are en- 
gaged in engine testing, as none of the methods 
hitherto adopted can be considered satisfactory, 
though high claims have been made both for the 
plan of calculating the priming from the total heat 
of a given weight of the steam, as ascertained ex- 
perimentally, and for the plan of introducing some 
salt or other into the boiler, which is carried over 
into the cylinder with the priming water, and forms 
a means of estimating this latter. Another medal is 
offered for an integrating dynamometer which shall 
be capable of showing by means of an autographic 
record the rate at which work has been done at 
any particular time. A prize of 500 francs and 
a medal is also offered for an experimental re- 
search into the proportions of factory chimneys. 
A similar prize is offered for researches into the 
motion and condensation of steam in long pipes, 
the points to be established being the loss of pres- 
sure as dependent upon the length of the pipe, and 
the condensation to be expected with different 
varieties of lagging. In addition to the above medal, 
others are offered for an autographic pyrometer 
capable of recording, within an error of not more 
than 5 per cent., the temperatures of the furnace 
gases of an ordinary steam boiler; for improve- 
nents of the gas engine effecting a notable economy 
in the gas used; and for a method of heating 
boilers by first turning solid fuel into gas, and 
using the latter under the boiler, by which an 
economy of 10 per cent. shall be effected on the 
methods now employed in Alsace. Further in- 
formation as to the above can be obtained from 
Mr. H. Walther-Meunier, secretary to the Société 
at Mulhouse. 


Excursion Routes In AMERICA. 

The celebration of the anniversary of the dis- 
covery of America and the great Exhibition at 
Chicago, which is to form such a prominent feature 
in the celebration, has suggested to thousands of 
Britons and Europeans the idea of visiting the 
United States as much perhaps to view its scenic 
beauties as to study the demonstration of the 
evolution of civilisation and of arts and manufac- 
tures now being arranged in the palatial buildings 
on the shores of Lake Michigan. The Pennsy]l- 
vania Railroad Company have therefore done a 
service in arranging a guide of about 300 pages, 
giving all details of routes over their exten- 
sive system. We have from time to time 
had occasion to refer to the extreme com- 
fort with which passengers may make long or 
short voyages on board American trains, and in 
this respect the Pennsylvania Company occupy 
a premier position, while as to the extent of their 
system the book before us affords evidence. There 
is abundant variety, for the traveller may, for in- 
stance, now view the sylvan banks of the Susque- 
hana River, climb the slopes of the — 








Mountains, skirt the shores of the mighty lakes, 
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or watch the ever changing aspect and hear the 
everlasting music of the Falls of Niagara. He may, 
again, find satisfaction in the panoramic view while 
sailing on the Hudson, with its great natural colon- 
nade, here bordered by rich foliage, and there with 
slopes of waste moorland. He may visit the wild- 
nesses of the Catskill Mountain, or pace the historic 
grounds in the environs of Albany, study life at the 
fashionable Saratoga Springs, and then press for- 
ward to the mountain region which recalls vividly 
to all visitors ‘‘the land of the mountain and the 
flood.” Here amidst the Adirondacks is the Loch 
Katrine of America (Lake George), while the White 
Mountains offer equal charms. To those who do 
not care to goso far afield the Pennsylvania Com- 
pany offer trips to many interesting spots on the 
eastern shores of America, and around the bays and 
islands which break up the coastline. No visitor, 
therefore, need leave America without having his 
mind disabused of an idea which obtains that America 
is a land to which nature has been ungenerous in 
its bestowal of attractions, for apart from its great- 
ness, which must ever be impressive, there are 
scenes, wooded glens, and wild cascades to charm 
the most artistic lover of the romantic. To such 
the Pennsylvania Railroad guide leads the visitor 
and gives him all information of routes, fares, and 
hotels, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 7, 1892. 

RAILMAKERS are canvassing with a little more 
earnestness than usual to secure, if possible, orders 
for rails for new roads, whose requirements have been 
estimated at 50,000 tons in all. It is probable that 
these orders will be filled in part, but that railroad 
builders will delay a few weeks longer before covering 
all requirements. Construction is being delayed on 
a good deal of work. Prices are strong at 30 dols. 
Bridgebuilding is very active indeed, and all works are 
sold up. Locomotive builders report the receipt of a 
good many orders for summer and autumn delivery. 
At present writing the strike in Western Pennsyl- 
vania is unsettled, but a conference is to be held next 
week, which will, it ishoped, result in an adjustment. 
Forge and foundry irons have been reduced | dol. per 
ton, making quotations to-day 15 dols. for No. 1 at 
tide-water, 14 dols. for No. 2, and 13 dols. for forge 
standard brands. Inferior brands 50 cents less. 
These are the lowest quotations for several years. 
Thirty tin-plate works are now either in operation, or 
soon will be, and the demand for the American article 
is reported to be active. 





Ockan Deptrus.—The mean depth of the various oceans 
of the world is estimated at about 12,700 ft. The average 
depth of the Pacific Ocean is about 1100 ft. more than 
that of the Atlantic. The North Atlantic and the Arctic 
Seas become shallow the nearer the Pole is approached. 





Beteran Coat Exrorts.—The exports of coal from Bel- 
gium in February this year were 288,745 tons, as compared 
with 401,593 tons in February, 1891 ; in March, 381,965 
tons, as compared with 326,799 tonsin March, 1891 ; and 
in April, 340,195 tons, as compared with 399,483 tons in 
April, 1891. The exports of coke from Belgium in Feb- 
ruary, March, and April were—February, 79,103 tons; 
March, 89,624 tons; and April, 75,640 tons. The corre- 
sponding exports in the corresponding months of 1891 
were—February, 79,885 tons; March, 79,108 tons; and 
April, 91,117 tons. 





THE BrivGNorTH INcLINED Raitway.—The new in- 
clined railway which unites the high and low towns of 
Bridgnorth, rich alike in scenery and historical associa- 
tions, was opened for traffic on the 7th inst. by the 
Mayor and Corporation. The railway, which has been 
Mr. T. Croydon 
Marks, C.E., has been concealed in a deep cutting so as 
not to affect the landscape. The excavation required 
care owing to the proximity of dwelling houses. The 
gradient of the track, which is the steepest in England, 
ig equal to a rise of 1 ft. in a horizontal length of about 
14 ft., and the cutting has a vertical depth at one place of 
about 50 ft., cut entirely out of the solid rock. The length 
of the track is 201 ft., and the vertical rise or lift is 111 ft. 
The motive power is water, employed as a balance or 
counterweight, which is led into one car when at the top 
of the track, to overbalance and draw up the companion 
car at the bottom of the track. The two cars, each capable 
of carrying eighteen passengers, run on independent pairs 
of rails, and are securely connected to each other by two 
steel-wire cables fifteen times stronger than the load to 
be hauled. The steel rails are secured to sleepers bolted 
down to the solid rock, each sleeper being also held in 
position by being embedded into concrete blocks. Water 
1s pum from the bottom to the top tank by means of a 
pair of double-acting horizontal pumps, driven inde- 
pendently by a pair of ‘‘Forward” gas engines. The 
arrangement of the brake is such that if the brakesman 
releases his hold on a handwheel the car will stop, as 
the wheel controls the weight for the hydraulic pressure 
for actuating the cars. The cars cannot therefore move 
without the brakesmen so arranging. 
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MISCELLANEA. 

In connection with the controversy which arose on 
the adoption of the new magazine rifle, it is of interest to 
note that, for the first time since 1880, the regulars have 
won the United Service’s match in competition with the 
volunteers, who were armed with the Martini. It was 
only at 500 yards that the new rifle began to show its 
superiority, which was more than maintained at the 
600 yards. 

On Saturday, July 2, a party consisting of 115 members 
of the Junior mean | iety paid a visit to the 
paper mills of Messrs. William Joynson and Sons, at 
St. Mary Cray. These works produce about 37 tons of 
paper weekly, the whole being made from rags. The 
party were shown the whole process of the conversion of 
these rags into paper, and were much interested by their 
visit. 


A new gas field 20 miles in length, and having an esti- 
mated width of 4 miles, has been discovered 15 miles 
distant from Pittsburgh. It is estimated that the 
new field will give a stronger pressure in Pittsburgh 
than ever before, and is good for the next ten years. 
This new gas territory will probably be known as the Pin- 
hook field. On the three wells of the greatest promise 
the pressure is so high that thus far it has been impossible 
to take the gauges of the wells. 


The Scientific and Mining Press of San Francisco calls 
attention to a remarkable water-power plant recently 
erected by the Pelton Water Wheel Company in one of 
the Comstock mines at Virginia City, Nevada. The 
plant consists of a 36-in. Pelton wheel, running under the 
enormous head of 2100 ft., which is equivalent to a pres- 
sure of 911 lb. per square inch. This wheel runs at 1150 
revolutions per minue when fully loaded, and this speed 
could be doubled without danger from the great centri- 
fugal forces developed. A nozzle top 4 in. in diameter 
gives 100 horse-power. 


The question of a universal Exhibition at Paris in 
1900 is now definitely settled, the President having 
signed a decree fixing the date of the Exhibition. It 
will be opened on May 5, and will last until October 31 of 
that year. The decree is preceded by a report of the 
Minister of Commerce recalling the fact that at the close 
of the Exhibition of 1889 the idea of another in 1900 was 
broached in accordance with a tradition of holding such 
exhibitions every 11 years. The coincidence of this 
yeriod with the opening of the twentieth century (accord- 
ing to French reckoning) is noted as a special and deter- 
mining reason for an exhibition in 1900. 

An interesting account of the new railroad to be built 
from Piedras Negras to Monterey has just been received 
at the Bureau of the American Republics. The conces- 
sion for this road was granted to Mr. José Valenzuela on 
June 4, 1891, and calls for a line between the above- 
mentioned points and touching at the prosperous mining 
town of Cerralvo, Nuevo Leon. A _ subvention of 
8000 dols. per kilometre in bonds, drawing 6 per cent. 
interest, goes with the concession. The length of the 
line will be over 425 kilometres, and the principal object 
of its construction is to bring coal from the mines near 
Piedras Negras to Monterey, and from there to Mexico 
and other central parts of the Republic; and it will also 
have considerable local business from the large haciendas 
in thecountry passed through, especially Cerralvo, where 
there are many mines working and shipping ore in 
carretas directly to Monterey and stations on the Nationa! 
Railroad. The line appears to be practicable, is of easy 
grade, and the cost of construction will be very moderate, 
and itis believed that its construction will materially 
reduce the price of coal throughout the central plateau. 
Construction may be commenced at an early date. 


The report of the industrial census for the Dominion of 
Canada during the past decade contains a number of in- 
teresting statistics contrasting the conditions of capital 
and labour in industry in 1881 and in 1891. The general 
result is given in the following series of conclusions: (1) 
There has been a large increase in the number of hands 
employed, a large increase in the wages paid, and the 
largest increase is in the capital invested. The increase 
in the capital invested points to a large outlay for im- 
proved machinery, a fact, however, which cannot be 
shown from the figures themselves, as there was in 1881 
no subdivision of ‘‘ capital invested” into that invested in 
machinery and tools. (2) The average workmen in 1891 
was a more skilled hand than be was in 1881, inasmuch 
as he turned out 6 per cent. more of finished products in 
value than in 1881. (3) The average workmen in 1891 
earned 16 per cent. more wages than he did in 1881. (4) 
As every dollar invested produced in 1891 less than in 
1881, the capitalist has to be content with smaller profit. 
(5) Notwithstanding the reduction in the gross profits of 
the manufacturer, the workman has received a larger 
share of the total value of the products by 9 per cent. (6) 
The cost of raw material was on the whole higher in 1891 
than in 1881, though this may be more apparent than 
real, the returns of 1891 requiring the cost at the factory, 
while those of 1881 are silent on that point. 


The British Consul at Bilbao, in nis trade report for 
last year, describes the remarkable growth in the trade in 


iron ore from that port. Prior to 1863 an export duty on | load 


iron ore was a complete barrier to trade in that material. 
In that year, however, the duty was abolished, and home- 
ward cargoes for the few small British sailing vessels 
frequenting the port were obtained at a freight of 4s. per 
ton, and 58,560 tons, valued at 14,627/., was exported. 
In 1867 the trade increased to an export of 137,000 tons, 
valued at 37,500/., and in 1870 to 270,000 tons, valued at 
88,0007. From that year the trade commenced to assume 
importance, and in 1872, 496,000 tons, valued at 198,000/., 





were exported. Then came the Civil] War and a total 





THE BRAYTON PETROLEUM ENGINE. 
(For Description, see opposite Page.) 
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Fig. 1. 


cessation of trade till 1876, when commercial transactions 
were resumed and 410,000 tons were exported. The dis- 
astrous effects of the war appear to have roused the 
Basques to fresh enterprise and activity; mines were 
opened in every direction, mineral lines of railway con- 
structed, and in 1878 the export of iron ore increased to 
1,224,730 tons, valued at 979,7007. Since that period the 
trade has, with some fluctuations, continued increasing 
till it has reached the large amount of 4,372,918 tons, 
valued at current prices in the importing countries at 
2,842,450/., exported in the year 1890, of which the 
United Kingdom took 3,040,560 tons, or 70 per cent. of 
the total exportation, the chief importing ports in order 
of importance being Middlesbrough, Cardiff, Newcastle, 
Glasgow, and Newport, while the chief ports on the con- 
tinent were Rotterdam and Dunkirk. 


In a _— read before the Washburn Engineering 
Society of Worcester, Mass., Mr. E. F. Miner gives the 
results of some important experiments on the holding 
power of anchor boltsin stones. For the purpose of the ex- 
periments tap bolts were prepared 1? in. in diameter and 
9 in. long with a thread 64 in. long, and were set into the 
stone 6 in. The holes in the stone were as nearly as pos- 
sible 2 in. in diameter and 64 in. deep, but in the three of 
the experiments they were tapered to a diameter of 2} in. 
at the bottom. Using an inferior grade of Babbit metal, 
the bolt came out ,$; in. under a load of 10,000 Ib., due 
to the stone and metal coming to a fair bearing. At 
15,000 lb., however, it drew in. out of its setting, 
and at 16,000 lb. the stone split. With lead setting, 
the lead being melted and poured round the bolt 
resting in a tapered hole, an extension of +, in. 
was noted under a load of 2500 lb, which did 
not increase till the load was raised to 5000 Jb. Above 
6000 lb., and up to 13,000 lb., an extension of +4; in. 
for each 1000 lb. was observed. Putting on power, the 
was then rapidly raised to 33,000 1b., when the lead 
gave way. With lead pipe setting in a straight hole, an 
extension of s; in. was noted at 4000 lb., which did not 
increase till a load of 1000 1b. was reached, but beyond 
this each successive increment of load produced an ex- 
tension. On applying power the load was raised to 
25,000 Ib., when failure occurred. The best results were, 
however, obtained with sulphur setting. Thus in a 
straight hole with this material no yielding whatever was 
noted up to a load of 10,000 Ib., above which, however, 
it was perceptible, though up to 29,000 lb. it was only 





#z in. ; beyond this no measurements were taken, but at 
31,125 lb. the stone split. The fragments of sulphur from 
the broken stone showed no signs of crushing. With the 
same material in a tapered hole no movement of either 
bolt or setting was observed up to a load of 20,000 lb., 
but on leaving this load on for five minutes an extension 
of ;4; in. was noted, which, however, did not increase 
during the rest of the experiment. At 29,000 )b. one of 
the iron clamps cracked off a corner of the stone, and at 
31,515 lb. one of the iron straps holding the stone broke 
and ended the experiment. With the metal settings 
there was a very perceptible movement of the setting 
under alow load, which was probably due to the contrac- 
tion of the metal on cooling. 


In a paper on ‘Some Disputed Points on Bridge De- 
sign,” read before the American Society of Civil Engi- 
neers, Mr. A. J. Waddell gives the following figures as 
suitable widths for bridges of various spans in order to 
secure lateral stability : 


Least Perpendicular Dis- 
Span. tance between Centres of 
Turrets. 

ft. ft. 
250 and under 18 
300, 19 
ae 21 
400, 23 
450 ,, 25 
500 ,, 27 


600 31 
Another important’ point raised by him is the mini- 
mum depth of eye-bars, and he suggests the following pro- 
portions as giving good results in practice. 


Unsupported Horizontal Minimum Depth of 

Length of Panel. Bar. 
ft. in. 
15 2 
16 24 
17 3 
18 34 
20 4 
22 4h 
24 5 
27 6 
30 7 
33 8 


40 1 
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In our report of the Warwick Show we gave an 
account of several varieties of petroleum engines, and 
called attention to the great interest which was mani- 
fested in them. 1n addition to those we noticed 
another appeared in the catalogue, but unfortunately 
it was not received from America in time to be ex- 
hibited. This wasthe Brayton engine ; it has already 
been very successful in the States for some years in 
the form shown in our engravings on the opposite and 

resent pages, but recently its mechanical details have 
loon modified, and it was the delay caused by the intro- 
duction of the new pattern that prevented its appear- 
ance at the Show. As the subject of hydro-carbon 
motors is now attracting very considerable attention, 
we propose to describe the older type of Brayton 
engine, which perfectly illustrates the principle of 
working, and later on we may explain the differences 
which have been introduced in the newer patterns. 

The Brayton engine is quite distinct from any 
of the types which appeared at the Show in that no 
attempt is made to gasify or to vaporise, or even to 
heat the petroleum spray. The oil is finely divided— 
atomised in fact—in a large quantity of air, and is 
flashed into flame instantly. The combustion re- 
sembles that of flour dust or coal dust, suspended in 
the air, and which is so rapid that it constitutes an 
explosion. The combustible material is divided into 
infinitely small particles, and each particle is sur. 
rounded with an ample supply of oxygen, to which 
it exposes a surface which is very great in relation to 
its bulk. Under these conditions combustion is ex- 
ceedingly rapid, and spreads from particle to particle 
with amazing ‘celerity. The oil is burned suspended 








in air; its combustion is complete, and is not im- 
paired or delayed by metallic surfaces on which deposit 
can accumulate. 

The method of ignition is entirely novel. As the 
oil is nut admitted till the moment of explosion, there 
is no question of ‘‘ timing” valves, or of attaining 
a certain degree of compression before the charge 
can be fired. A brilliantly incandescent surface can 
|be maintained in the cylinder all the time, ready to 
ignite the first drop of oil that comes in contact with 
it. Todo this advantage is taken of the well-known 
phenomenvn of flameless combustion, which is often 
shown on the lecture table, and but seldom found in 
practical work. A jet of air laden with hydro-carbon 
vapour is made to impinge continuously on a coil of 
platinum wire which has been previously heated, and 
as long as the jet is continued the platinum is main- 
tained at a glowing temperature within the cylinder. 

The engine works on a modification of the Otto 
cycle. Explosion, exhaust, suction, and compression 
follow each other in the usual order, but the suction 
is a suction of air only (not gas and air), and the com- 
pression also a compression of air only. Further the 
exhaust valve is held open during the early part of the 
compression stroke to ‘‘scavenge” the products of 
combustion out of clearance space, and to replace 
them by air. As the oil is sprayed into the com- 
pressed air in the cylinder it requires a blast of high- 
pressure air to effectitsentrance. Thisair is obtained 
from a pump, which also supplies air to the incan- 
descent burner, a pressure of 80 lb. to the square inch 
being employed for this purpose. 

Having thus set forth the general principles on 











89 
which the Brayton oil engine works, we will now turn 
to the details of its coe a bs construction. Fig. 1 
taken from a photograph, shows it externally ; while 
Fig. 2 is a section taken from the patent drawings and 
is partly diagrammatic. Fig. 3 shows some of the details. 
The general appearance is that of an inverted beam 
engine, the beam being inclosed within the bed 
(Fig. 2), and having a connecting rod at each end 
of it. From an intermediate point in the beam there 
is worked the small pump which supplies the com- 
pressed air for spraying the charge and for maintain- 
ing the firing light. This pump is connected by a 
pipe to the cylinder head, shown to an enlarged scale 
in Fig. 3. This pipe A, together with the oil supply 
pipe B, discharges into a chamber, the bottom of 
which is closed by a valve C. When this valve is 
lifted the oil is driven violently down the pipe, and 
through the circumferential cuts at its lower end, into 
the clearance space of the cylinder. The oil is finely 
divided by the action of the blast and is driven out at 
several different levels in minute particles. When we 
remember that most oil engine makers claim to work 
with much less than two grains of oil per horse-power 
at each explosion, it will be seen how finely the 
charge may be divided. 

The igniting device E is placed near to the sprayer 
D. The former consists of a tube in the end of 
which there are coils of platinum wire. These 
are separated from a packing of asbestos F by a per- 
forated steel disc re plate of wire gauze. A fine 
bore tube connects the firing device with the auxiliary 
oil reservoir G in which the oil is kept at a constant 
level by a float. Air from the pump is admitted to 
this reservoir by the pipe H ; part of it goes direct to 
the platinum burner through the adjustable cock J 
and part through the device K. This latter consists 
of a perforated vessel having an internal pipe, the lip 
of which is below the oil level, so that oil and air are 
driven upon it in spray to the asbestos pad F. The 
heat of the cylinder continually vaporises the petro- 
leum in the asbestos, and insures it being mite hy 
ward in gaseous form to the platinum coils. In order 
to effect the preliminary heating of the platinum there 
is provided opposite to it adoor L with a glass-covered 
aperture in its centre. This door is opened, anda 
torch is inserted by which the platinum is raised to a 
red heat. 

The oil pump M (Fig. 2) is operated by an eccentric 
driven by 1 to 2 gearing from the crankshaft. The 
exact length of stroke of this pump is determined by 
a wedge, which occupies a position ‘in a slot between 
the ends of the eccentric-rod and of the pump plunger. 
When the engine is running above the normal speed 
the wedge is raised by the governor, and there isa 
large amount of lost motion ; when it is running below 
the normal the wedge is lowered, the stroke of the pum 
is nearly equal to that of the eccentric. A hand cran 
is provided (Fig. 1) by which the pump can be worked 
before the engine is started. On the same shaft with 
the eccentric is a cam for operating the oil inlet valve 
C, and the exhaust valve M, the former being opened 
when the left-hand end of the lever above it is raised, 
and the latter when it is depressed. The exhaust 
‘valve, as already stated, is opened at each revolution. 
It first evacuates the greater part of the products of 
combustion, and next it allows part of the air to blow 
through to scavenge the clearance space. This air is 
admitted by an automatic valve in the piston (Figs. 2 
and 3) which opens as soon as a partial vacuum is 
formed in the cylinder. This position is chosen for 
the valve because the air can enter with little disturb- 
ance of the hot products of combustion, which congre- 
gate above, and can then sweep them completely out 
of the cylinder. 

To start the engine, the door L is opened and a 
torch of asbestos soaked in paraffin is introduced and 

laced beneath the burner E. When this is properly 

eated the torch is withdrawn and the door closed. 
A charge of oil is then injected by hand and the fiy- 
wheel turned. On the compression stroke an explosion 
should occur, after which the engine runs without 
further attention. The cylinder is, of course, water- 
jacketed in the usual way. This engine can be seen 
inaction on application to Mr. H. T. Reid, 32, George- 
street, Hanover-square, W. It is already in extensive 
use in America. 





INDUSTRIAL NOTES. 

TuE elections, which for some time past have largely 
interfered with trade and industry, are nearly over, 
and soon we shall resume the usual activity in the 
workshops and factories of the country. Some persons 
seem to imagine that the interference with trade 
during a general election is confined to the day of 
polling in the several constituencies, or at most on 
that day and the day of nomination. But these 
interruptions are _— compared with the prolonged 
hesitation, in many industries, to enter upon large 
speculations during the turmoil of political strife, 
from at least the date of the dissolution to the close of 
the contest. Perhaps the final decision has little to 





do with the resumption of trade in a country which is 
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intensely industrial, and only spasmodicalby political. 
In the recent elections the social, or labour question 
has been more prominent than at any date since 1868 ; 
with this difference, however, that in 1868 the de- 
mand of labour was for the repeal of old restrictive 
laws against labour, while on the present occasion the 
demand in many places has been for the enactment 
of new restrictive laws in favour of labour. The 
advocates of the latter cannot boast of much success. 
With two, or at most three exceptions, those who 
talked of taking capital by the throat have been 
rejected, as they deserved to be. The man who talks 
about seizing capital by the throat is too wofully 
ignorant of industrial conditions and requirements to 
be intrusted with legislative functions. But on the 
whole the new labour men will not reverse the policy 
of those who for more than a quarter of a century have 
moulded that policy, and carried it to a successful 
issue. One only of the old labour members has been 
defeated, and that one solely by the miners’ votes. 
This is their gratitude for services rendered. 





The monthly report of the Amalgamated Society of 
Engineers for July says: ‘‘ This month trade is again 
indicated through a falling barometer, the number of 
members in receipt of donation benefit being 4165 as 
against 3971 last month ; this at a period of the year 
when the greatest activity should prevail gives birth 
to the earnest hope that the continued depression in 
trade may to some extent be caused through the throes 
into which the country is thrown by the general elec- 
tion, and that the commercial confidence of the world 
will resume its normal condition after the verdict of 
the polls has been recorded.” The total membership 
of the Society is 71,792, of whom 4165 were on dona- 
tion benefit as unemployed, 1442 on the sick list, and 
2089 in receipt of superannuation allowance, making a 
total of 7696 on the funds irrespective of those on the 
trade fund by reason of disputes. The recent disputes 
in the engineering trade, and the slackness of work in 
some localities have reduced the benevolent fund ot 
the union to a low ebb, and consequently steps are 
being taken to replenish the fund by a general levy. 
The sixpenny levy for the trade fund has been voted 
by a majority of 3754, but only about one-ninth of the 
members took the trouble to record their votes. The 
American and Canadian reports show that the condi- 
tion of the engineering and cognate industries in the 
United States and in the Dominion is generally good, 
fewer men being out of work than was the case in the 
previous reports. On the other hand trade in the 
Australian colonies ‘‘ continues bad.” In consequence 
of the bad state of trade the local funds have become 
so low that the reserves in the richer branches have 
had to be drawn upon for the use of the poorer 
localities. The Australian council have had to inti- 
mate to the branches that the payment of fees and 
travelling expenses to trades and labour councils is 
not provided for in the rules, and must not be charged 
to the society. 


The monthly report of the Ironfounders for July 
says that ‘‘ trade generally does not seem to improve 
much, for where in a few places a better tone occa- 
sionally prevails, it is balanced by a falling off in other 
places.” This isa more gloomy view of trade in the 
ironfounding industry than the returns warrant. It 
appears that the state of trade in 67 places, employing 
8060 men, was from good to dull, as against 64 places, 
employing 7992 men in the previous month, the im- 
provement being visible in three additional trade 
centres. On the other hand, trade was very dull to 
very bad in 51 places, employing 7237 men, as against 
53 places, employing 7260 men. The actual variation 
is not great, but it furnishes no evidence of a real 
decline. On the contrary, considering the political 
excitement over the General Election, the indications 
are rather favourable than otherwise. But there is a 
slight increase in the number out of work, the total 
being 1202, as against 1190 last month, an increase of 
12. There was, however, a decrease of eight on dis- 
pute pay, and of 11 on the other trade fund, so that 
there was a total decrease of six on the funds, including 
all the classes. The total membership is now 15,297, 
as against 15,006 at this date last year. The total 
balance in hand is 49,261/., showing a decrease of 
1127/. as compared with last year in the same month. 
The society is again taking the vote of its members on 
the Eight Hours question—or, as it is termed in the 
voting paper, on the ‘‘ Eight Hour: Labour Day”—and 
the executive call for a large vote in order that the result 
may really show the desires of the members. On the 
previous oecasion the total pe was so small that it 
gave little indication of the feeling of the members, 
except negatively, for only a small proportion took the 
sronbhe to record their votes either way. 





There are no indications of any favourable turn in 
the ebbing tide, in so far as the engineering trades 
of Lancashire are concerned. The general condition 
remains much the same as of late, with a gradually 
slackening down in most branches. But in many 
establishments the men are fairly well engaged upon 


orders in hand, and in some famous for their speciali- 
ties the new orders coming forward are of consider- 
able weight. ‘his is perhaps mostly confined to the 
per ag makers of machine tools of a special character. 

n other cases the weight of new orders is not equal to 
the contracts running out, so that a more decided 
slackening off is anticipated at an early date unless 
there is a change for the better, and that speedily. 
The boiler shops in the several districts are not nearly 
so well off for orders as they were, and the manufac- 
turers of railway rolling plant, locomotives, carriages, 
and wagons, are short of work, as compared with some 
time past, very little being given out at present. The 
shipbuilding centres are even worse off, and there are 
few if any indications of a revival. Altogether the out- 
look for the future is not very satisfactory. If we 
examine the returns of the trade unions in detail we 
find that, in the ironfounding branches, out of twenty- 
two centres only four are returned as bad, all the 
others being moderate or sere. In the engineer- 
ing centres, out of a total of eighty places, sixty are 
returned as being moderate, and only twenty as bad or 
declining. The proportion of bad is therefore only 
satel, as against two-thirds described as moderate. 
Happily up to the present time there have been no 
serious labour disputes to accelerate depression in any 
of the Lancashire districts, so that possibly when 
things have quieted down trade may resume its wonted 
activity in busy Lancashire. 


In the Sheffield and Rotherham district there is still 
a large demand for railway material, and consequently 
work is active in those departments, but the prices are 
not ina very settled state, and, therefore, some de- 
rangements may ensue later on, unless the fuel ques- 
tion or difficulty is removed. In the heavier iron and 
steel trades the turnover is large, and work is tole- 
rably plentiful. In the cutlery trade there are evidences 
of depression, and a threatened reduction in wages, by 
the well-known firm of Messrs. Joseph Rodgers and 
Sons, has resulted in a strike of their workmen. It is 
stated that never before has this firm and its employés 
had a dispute over wages ; the strike is, therefore, re- 
garded as an indication of a bad state of trade in the 
cutlery trades. The file trade shows signs of improve- 
ment, but generally that industry is quiet. The silver 
and plated trades are also quiet, but business with the 
United States has shown indications of improvement. 
It appears that in many branches of local trade the 
manufacturers are getting over the McKinley tariff 
difficulties, for the exports are rising to the figures of 
1889. The tariff difficulties with Spain are just be- 
ginning, but the Sheffielders have made their market 
in advance for a while. The engineering branches of 
trade in this district are described as moderate by the 
men, which means that there is not very much to com- 
plain of, but the ironfounders describe the state of 
their trade as bad. But the Sheffielders are intensely 
political, and the excitements of the election contests 
have, doubtless, had their effect upon all the local in- 
dustries. There is not the same tone of despondency 
that there was some time ago, so that we may hear of 
greater activity presently. With the exception of the 
strike above referred to the trades are not disturbed 
by disputes of any consequence, in any branch of in- 
dustry. 





In the Cleveland district the old activity is again 
manifest in all directions. Of the total number of 
furnaces which were damped down 76 are again at 
work, as against 86 before the stoppage week. The 
inferior qualities of iron are becoming plentiful, cer- 
tainly equal or more than equal to the demand, but 
there is still a scarcity of No. 3 Cleveland. The 
prices have been unsettled somewhat, due to ’Change 
speculations, but the average prices realised show an 
advance sufficient to give to the blast furnacemen 1 
per cent. rise on their scale wages. This was antici- 
pated in Industrial Notes in a previous issue. Nearly 
all the ironstone mines are at work again, but, unfor- 
tunately, a dispute has arisen at the Paisley Hill and 
Frethill limestone quarries about wages, the employers 
demanding a reduction of from 74 to 15 per cent., 
which the men resist. Hence there is a strike at those 
two quarries. Posters were put up warning men 
away from those quarries, whereupon the manager 
wrote to the miners’ officials asking that the bills 
should be removed, as the manager stated that he was 
not responsible for the attempted reductions but the 
directors. This little incident seems to show that the 
manager was not favourable tothe action taken. The 
interest in the Parliamentary elections was not so 
keen in this district as usual, owing doubtless to the 
terrible privation which the workpeople had been 
called upon to endure ; hence they were anxious not 
to lose more time than was necessary to record their 
votes and return to their work. It is said that the 
chief works in the district have sufficient orders on 
hand to last for some time, unless some further diffi- 
culties should arise either as to wages or fuel or 
market prices. 





In the Newcastle and Tyneside district generally 


the condition of trade is still bad, the recent disputes 
having caused a disturbance which cannot be got rid 
of inaday. The engineering branches of trade and 
all the ~—— industries are described as bad by the 
officials of the unions making the returns. The same 
is true, generally speaking, of the boilermakers, 
iron shipbuilders, and the ironfounders. 


The news of the terrible labour conflict and disaster 
at Messrs, Carnegie and Co.’s works at Pittsburgh 
will be read with mingled feelings of shame and indig- 
nation all the world over. The conflict was the result 
of panic and of fear, and a want of judgment on the 
part of the chairman of the company and of the 
sheriff. The men had struck against a reduction, and 
it appears that they were determined to keep out the 
‘*blacklegs,” if any should arrive at the works. The 
chairman, it appears, had fears as to the safety of the 
property and plant, and sent to the sheriff for 100 
deputies to guard the Homestead Works. The men 
who had been elected as an advisory committee met 
the sheriff and offered to guard the property then:- 
selves, assuring him that there was no danger. He, 
however, declined their offer, and stated that he pre- 
ferred his own men. He next appeared on the scene 
with eleven men—all the deputies he could muster ; 
the workmen thereupon turned out in vast numbers 
and surrounded the deputies ; the latter were afraid, 
and offered to go away. They were then escorted to 
the station, and left amid cheers. The sheriff then 
obtained a force of 200 men of the Pinkerton Police, 
when a conflict took place on the attempt to land the 
men from the barges. It appears that some 15 or 16 
men were killed, and some 17 or 18 wounded in the 
conflict. Others lost their lives by drowning and 
otherwise, to the number, all told, of about 25 or 30 
men. The men became so enraged that they armed 
themselves for a further struggle, having secured 
rifles, ammunition, and even dynamite for the purpose. 
It really appears that this fierce conflict might have 
been avoided, and the error which led to it was the 
error of the chairman of the company in the first place, 
and then of the sheriff to whom he applied for assist- 
ance, 





The miners’ vote on the eight-hour day for miners 
has not been of so encouraging a character as to afford 
to them any real satisfaction as to the result. Mr. S. 
Woods has been returned for the Ince division of Lan- 
cashire, but the miners have lost an excellent repre- 
sentative in Mr. Broadhurst for one of the Notting- 
hamshire divisions. There is, therefore, little to boast 
of in the way of gains. Mr. Aspinal has been rejected 
in the Wigan division of Lancashire, and several 
other eight-hours men have been defeated. So far the 
eight-hour advocates have only been reinforced by two 
new members, and these owe their success not to the 
et hours but to general political causes. The 
labour vote even in mining districts is only a part of 
the whole, and no part can be greater than the whole, 
not evenif itrepresents 994 per cent. of the total. 

Mr. Burt, for Morpeth, an opponent of the legal 
eight hours, and Mr. W. Abraham, in the Rhondda 
division of Glamorganshire, a supporter of the eight 
hours, were returned unopposed. Mr. Benjamin 
Pickard, in the Normanton division of Yorkshire, is 
too ill to do much electoral work, but he is strongly 
opposed on this occasion. Mr. Charles Fenwick and 
Mr. John Wilson are also both opposed, but there 
appears to be little fear as to the safety of their seats. 
The feeling generally is that the effort to force the 
eight hours as a test question over all others has failed, 
and that there will a reaction against the move- 
ment in the constituencies. Be that as it may the new 
Parliament is not likely to carry a Bill for the enforce- 
ment of an eight-hours legal working day even for the 
underground men in the mines of the country. The 
universal eight-hour Bill is practically dead. It was 
laughed out of court at all the electoral contests in the 
country. 





The Labour Commission is to reassemble at the 
beginning of August, the original creators of the 
Royal Commission being more anxious to terminate 
the inquiry and bring up a report. The appointment 
tided over the general election, its object is now 
achieved, and its labours will end without any real 
attempt to solve the labour problem being made. The 
expenditure of time and money, and the publication 
of huge volumes of evidence, never to be read except 
by one or two experts, are all that has come out of 
this costly experimental inquiry. 

Little is known as to the result of the attempt of 
the shipowners on the north-east coast to reduce the 
wages of the seamen and firemen, but it might be 
stated that the lower rates are being quietly accepted 
in most instances without demur. The union was not 
able to make a great fight, and come again in conflict 
with the Federation. 

The barge dispute on the Medway has dissolved into 
the electoral contest, though no formal settlement 
has been arrived at as to the pointsin dispute. The 
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doubtless affected the chances of the bargemen on the 
Medway, although the points in dispute were totally 
different. 

The building operatives in various parts of the 
country continue to score victories either as regards 
wages, or hours of labour, or both. The condition of 
trade is so good, and the season of the year so favour- 
able, that employers rather give way than resort to a 
prolonged contest. The building operatives have this 
advantage over many other trades—there is no such 
thing as foreign competition except as regards a few 
doors, window frames, and internal house fittings. 





BOILER EXPLOSIONS AT GLASGOW, 
CAMBORNE, AND COATBRIDGE. 

THREE formal investigations with regard to boiler ex- 

losions have recently been copthasted by the Board of 

rade, and the particulars will doubtless be of interest to 
our readers. 

The first of these was held at Glasgow, and had refer- 
ence not to the explosion of a steam boiler but to the 
explosion of a kier, employed for bleaching purposes, 
which occurred at the works of Messrs. S. Higgin- 
botham and Co., Limited, McNeil-street, on May 17, and 
by which three men were killed. The Commissioners 
were Mr. Henry Johnstone, advocate, Edinburgh, and 
Mr. Hazelton bson, consulting engineer, Glasgow. 
Mr. Donald appeared for the Board of Trade and Mr. 
Bannatyne for lon. Higginbotham. 

Mr. James Anderson, of Messrs. Lees, Anderson, and 
Co., engineers and boilermakers, Glasgow, stated that his 
firm succeeded to the business of John Barr and Co., 
about thirty years ago. Messrs. Barr made the kier, but 
he could not now find any documents or books having 
reference to it. 

Mr. Charles Higginbotham, senior partner in the firm 
who owned the kier, deposed to its having been set up at 
their works in 1857 or 1858. It was worked at about 
50 lb. pressure, and was used for bleaching with soda ash. 
One of the men who was killed was in charge of it. 

John H. Dawson, foreman bleacher, stated he had been 
nineteen years in the pig of the firm, and took a 
general oversight of the bleaching operations. The day 
before the explosion a slight leakage was reported to him 
as taking place in the kier, and he got two boilermakers 
from the works of Mr. Cockburn, McNeil-street, to repair 
it. He was inside the kier the day before the explosion, 
and it was perfectly clean. The attendant was a very 
careful and skilful man. Witness never saw any rust 
inside the kier ; indeed, all their kiers were kept as free 
from it as possible to avoid spoilingthe cloth. He could not 
throw the ieast light upon the cause of the explosion. He 
saw the gauge on the day in question, and it indicated a 
pressure of 48 1b. Theliquor used was soda ash, and they 
took great care to have the hydrochloric acid, which was 
used in the scouring bath, carefully washed out before 
putting the cloth into the kier. If this were not done, 
the cloth would be injured. The boilermakers made the 
repairs in the morning, and came round later in the day 
to see that they were tight. 

David Lawrie, foreman mechanic, deposed to having 
been in Messrs. Higginbotham’s employ for 174 years, 
and to having charge of the whole of the boilers and ma- 
chinery, as well as the steam and water pipes in the 
works. On Monday, May 16, he found a little steam 
esca: ing from the kier and repairs were made. He went 
inside the kiers every two or three months and was inside 
the one which had exploded, about six weeks previously. 
He then tapped it with a hammer and Semel it in good 
condition with the exception of two defective rivets, and 
these were then replaced. The pressure applied in the 
bleaching kiers was never more than 50 lb., for at that 
pressure the safety valves on the boilers blew off. Two 
minutes before the explosion he observed that the pres- 
sure was 47 lb. or 48 lb. in the boilers and steam was not 
escaping from the valves. There were no safety valves or 
pressure gauges on the kiers, but only a gauge on the 
main steam pipe. The kier was constructed of iron plates 
#in. thick. The leakage he had referred to extended for 
a length of 9in. or 10in. The kier was not tested after 
the repairs or before work was resumed. He could not 
account for the explosion. 

Mr. Robert Cockburn, engineer, stated that his firm 
had done a great deal of work in the way of repairs 
during the last five or six years for Messrs. Higginbot- 
ham, and at the last new year’s holidays all the kiers 
were repaired, being caulked and riveted. Rivets were 
then put in the kier which had burst, and the edges of the 
seams were caulked. 

After evidence by some boilermakers, who had made 
the repairs, Mr. Thomas Rowley, engineer-surveyor to the 
Board of Trade, stated he had examined the kier after 
the explosion and found the bottom fractured all round at 
the root of the dished portion and torn away from the shell. 
It had rent partly P cantan the rivet holes and partly 
through the solid plate. The shell was fractured right 
through the centre of one of the riveted seams. On 
examining the bottom of the kier, the thinnest part he 
could find measured about .% in. thick, but the plate was 
laminated, showing three distinct layers of metal. In 
his opinion that was the part which first gave way. The 
inner layer seemed to contain an old defect because it 
was black, as if it had been that way for some time. The 
process employed at the works involved an alteration of 
pressure every ten minutes, and the we and strength 
of the plate might be thoroughly reduced, while there 
would die be some slight deterioration owing to its age. 


He thought that the lamination had been developed 
the working and the constant changes of pressure. To 
discover the lamination it would have heen necessary to 








drill the plate. If he had been sent to inspect this kier 
he would have been suspicious of the dished ends and 
would have drilled the plates to see if they were in good 
order, and ascertain their actual thickness. That, he 
thought, would have revealed the lamination. ) 

By Mr. Bannatyne: Soda ash tended to preserve iron. 
He thought the lamination was an original defect in the 
rolling of the plate, but it might have been developed by 
use. 

By the Commissioner : The top of the kier was also 
laminated. There was nothing on the outside to direct 
attention to the lamination, but he thought the appear- 
ance from the inside would have led him to drill the plate. 

Mr. Edward Mott, another engineer-surveyor to the 
Board of Trade, deposed to making an examination of 
the burst kier. The primary fracture seemed to have 
occurred at the rounded corner of the dished bottom, 
where the plate was laminated as the previous witness 
had described. The edge of the inside layer being black 
gave evidence of an old defect, and of consequent weak- 
ness at that part. Italso pointed to a slight movement of 
the dished ends through the alterations of pressure which 
took place in working. He was of opinion that a very 
slight movement of the dished ends would reduce the 
ductility and strength of the iron at the rounded corners 
and lead to the failure of the inner leaf of the lamination, 
and subsequently to the total rupture. Should the supply 
valves be opened without due care the kier might receive 
ashock. Witness attributed the explosion to a defect in 
the plate forming the bottom of the kier. A careful 
examination would, he thought, have called attention to 
the defect and prevented the explosion. 

r. Lawrie, recalled, said that he made an internal 
examination of the kier at the new year, and saw no in- 
dications of lamination or any other defect. He would 
have been sure to have seen such defect had it existed. 

Mr. James Murray, engineer, Glasgow, said he had had 
twenty years’ experience, and his business to a great 
extent had been that of boilermaking. In his opinion the 
explosion took place at the side of the shell, that being 
the weakest point. Granted that it had a fair skin upon 
it, the laminated surface would stand any ordinary pres- 
sure. He thought there must have been some sudden 
pressure brought on the kier to cause the explosion 
because, taking even the weakest part, there was a good 
margin of safety. The only reason he could give to 
account for the explosion was a sudden strain. The 
opinion he formed was that there had been a weak point 
in the shell of the kier, and that the workmen had started 
to caulk the kier on their return in the afternoon 
when the pressure was on. To do this the workmen 
would require to strike a blow, and the effect of a 
blow would be to set up more motion inside. He 
found that out by accident while repairing a leak in 
one of a number of miniature boilers on which he made 
experiments. By hitting blows on the boiler when the 
pressure was on, he had doubled the pressure. If a blow, 
or two or three blows, were struck on the side of the kier 
when the cloth was inside and the pressure on, it might 
double the pressure at that part. There would be vibra- 
tion round the plate, and the reaction on the water and 
the cloth inside the kier would combine to arrest the 
motion. If it was new ductile iron, and the caulking 
were well done, there was little danger, but if the metal 
were in the least degree brittle there was great danger of 
starting a fracture. It was possible that when the men 
were caulking the kier a slight fracture might have been 
started, and the sudden reaction from the inside might 
cause an explosion. 

By Mr. Donald: No good engineer would allow a boiler 
to be caulked under pressure, but it was done by boiler- 
makers who were not aware of the danger. 

William Walker, slater, deposed ‘to having found a 
caulking chisel among the débris after the explosion. 

Mr. Bannatyne addressed the Court on behalf of 
Messrs. Higginbotham, contending that the explosion 
was due to the men endeavouring to caulk the kier under 
pressure. That would give a sudden shock to the kier, 
set up a violent vibration inside, and probably lead to an 
explosion through the giving way of some defective part. 
How that defect arose they did not know, but the men 
had been caulking in the morning at a place where there 
was a leak. The case for the Board of Trade was that 
there was a weakness at the bottom of the kier, but the 
plate was of a thickness quite sufficient to bear the pres- 
sure of 48 lb. which was on the boilers at the time. 

Mr. Donald, on behalf of the Board of Trade, con- 
tended that the explosion was due to the lamination of 
as which weakened it. 

r. Johnstone, in giving judgment, went fully 
into the description of the kier and the circum- 
stances connected with the explosion. Owing to the 
method of working there was a variation every ten 
minutes in the pressure, and this affected the material of 
which the kier was made. The strain upon the kier was 
therefore consiioney greater than the actual pressure 
would indicate. With regard to the suggestion that the 
boilermakers had attempted to caulk under pressure, the 
Court had no ground of suspicion that any such attempt 
was made, but even assuming that such had been the 
case, they were of opinion that Mr. Murray did not give 
a correct view of the results. His experience was gained 
by performing the same operation on very minute boilers. 
He might be perfectly justified in his observations upon 
the effect of caulking such boilers under pressure, but the 
Court did not think he was justified in extendin 
the deductions which he made from experiments with 
such small boilers to a kier of the class under con- 
sideration. It was a universal practice to caulk such 

ilers under pressure, and the general experience was 
contrary to Mr. Murray’s. The effect of the concussion 
of a blow struck by a caulker’s hammer had not, ina small 
boiler, any room to spend itself, whereas in a large vessel 











there was - y room for the concussion to spend itself 


harmlessly. It was a well known fact that boilers were 
constantly, and, in fact, pur y, caulked under pres- 
sure, and under a considerably higher pressure than they 
were intended to worked at. The Court, therefore, 
could not attribute the explosion to an incautious act on 
the part of the boilermakers. The next question was the 
point at which the kier first failed. The Board of Trade 
Inspectors had found the plates at the dished bottom 
somewhat laminated, and that the inner leaf at this 
part had been at one time broken sharp off, so 
as to leave a discolouration of the edge, betoken- 
ing that it had occurred a considerable time before 
the explosion, leaving the shell at this spot weakened 
by the loss of a portion of its proper thickness. They 
thought that at that point the explosion first took place, 
rending the bottom, and by the reaction throwing the 
upper part of the kier away. For reasons which he 
explained, the Commissioner said the Court could not 
attribute the explosion to the cause suggested by the 
engineer-surveyors to the Board of Trade, There was 
considerable uncertainty about the matter, but the Court 
would rather refer the origin of the explosion to the 
part where the leak had been observed, and, this bein 
so, what was the cause? In all probability there had 
been an imperceptible crack from rivethole to rivethole 
in the plate at that part, so that in course of time the 
metal was no longer capable of standing the pressure put 
upon it. The Court regretted that, in their opinion, 
fault must be attributed to the owners of the kier. The 
kier was 35 years old, and this was a long period in which 
to use such a vessel, looking to the nature of the work it 
was intended to do, and receiving, as it did, a certain 
amount of periodical shock every time the steam was 
changed. ‘They did not mean to imply that such a kier 
might not last 35 or even more years, but what they did 
say was that if a kier of that class was to be used for that 
sort of work for so long a time, something very different 
from the inspection and testing which the firm had 
given it was necessary. The boiler was used for 22 
years, and was then repaired and tested, after which it 
was used for another 13 years. This being so, it should 
have been subjected to a test very different from the 
mere personal inspection of the undoubtedly skilled 
mechanic who was in charge of the kiers used at the 
works. Before the 13 years had expired a further test 
should have been made. For aught the Court 
could see, the kier might have gone on being used 
for years and years without any test being applied to 
show whether it was capable of standing any sudden 
excess of pressure beyond its normal treatment. Messrs. 
Higginbotham did not take any other means of satisfying 
themselves of the condition of the kier than the mere 
inspection by their own mechanic, who was apparently 
fitted for his position, but whose inspection was not of 
the character which the Court considered necessary. The 
precaution of a periodical test had not been taken. The 
Court felt satisfied that no persons could regret the lament- 
able results of this explosion more than Messrs. Higgin- 
botham. It was not the desire of the Court to attach 
blame of any serious kind to them, they thought it was 
an error of judgment ; but as a matter of law they must 
hold that blame attached to Messrs. Higginbotham, 
though they did not think it was a case in which they 
should impose any penalty beyond ordering them to pay 
the sum of 25/. towards the costs of the Investigation. 





The second formal investigation was held at Camborne 
respecting an explosion which occurred on May 19th, 
at amine owned by the Cook’s Kitchen Mining Com- 
pany, and by which the engineman was killed. The Com- 
missioners were Mr. Howard Smith and Mr. Hallett, 
consulting engineer. Mr. Gough conducted the case for 
the Board of Trade, while the owners of the mine, the 
managers, and the engineer, were represented by counsel). 

In opening the proceedings, Mr. Gough said the boiler 
was owned by the Cook’s Kitchen Mining Company, and 
was purchased about the year 1872 from Messrs. J. C. 
Lanyon and Co. It was of the single flue Cornish type, 
34 ft. long, made of sixteen rings or belts of plates j% in. 
thick. It had been repaired at various times, but he had 
not been able to obtain particulars. About 1872 Mr. 
Loam, mining engineer, fixed the pressure at 40 lb., and 
it had worked at that point ever since. The entire 
management and control of the boilers, it was stated, 
was in Mr. Loam’s hands, who was superintending engi- 
neer. Mr. Loam had not furnished periodical reports, 
but special reports were received by the manager when 
extensive repairs were necessary. 

Captain Charles Thomas, who stated he had been 
captain of the mine for 38 years, gave evidence as to the 
working conditions and the repairs made. The special 
rules under the Metalliferous Mines Act had been in 
force at the mine for many years. He had never known 
a consulting engineer go into a boiler and examine it; 
that was generally done by the working engineer. He 
had received no intimation that the boiler was weak and 
had never suspected that such was the case. Since the 
last Board of Trade investigation, with regard to an ex- 
p'osion at Wheal Grenville Mine, experiments had been 
made in the district, and the flue tube of a boiler of 
similar construction collapsed at a pressure of 60 Ib. 
Notwithstanding this he thought it safe to work the 
boiler which had now exploded at 40 Ib. 

Mr. Matthew Loam, mining engineer, Liskeard, said 
he had been twenty-one years consulting engineer to the 
mine. Hedid not know that his particular duties had 
been defined, but he had never understood that they con- 
sisted of making a periodical internal inspection of the 
boilers, nor of seeing that they were in proper repair. 
He did not examine the boilers to ascertain their thick- 
ness, or to see whether they were in good working condi- 
tion, He had never been asked to do this during hig 
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experience of fifty years. It was his duty, however, to 
see what was the highest pressure the boiler could be 
worked at and to fix that pressure. The method of doing 
this would depend upon the report made to him by the 
working engineer, who in this case was an intelligent 
man and one in whom he had implicit confidence. 
He fixed the pressure in 1891 on the exploded boiler at 
40 lb. There were three pressure gauges, and they agreed, 
but he had never made any examination to ascertain 
whether the safety valve weights had been correctly 
fixed. The reports he received from the working engl- 
neer were always verbal, and after consulting with the 
manager, he gave his advice. It was the duty of the 
working engineer to examine and report on the boilers, 
and he had received no report from him that the boiler 
was unsafe. He thought the collapse of the furnace tube 
was due to overheating; the plates at the thinnest part 
were 3 in. thick. It was the general custom in Cornwall 
for an engineer like himself to stand just in the position 
that a medical adviser did in regard to his patients. He 
had recommended that the furnace tube should be 
strengthened by hoops, and had left the matter to be 
carried out by the managers. He based his calculations 
as to the safe pressure of a boiler on the strength of the 
plates. A boiler that would collapse at a pressure of 
100 !b. would be safe to work at 501lb. He had never 
studied Fairbairn’s rules regarding collapsing pressures 
of furnace tubes. Although the boiler had been reported 
aa being weak he had not reduced the pressure. 

Mr. Gough: You are an engineer of very great expe- 
rience. Would you take it upon yourself, as an engineer, 
to fix the working pressure of a boiler without making 
an examination yourself ? 

Witness, in reply, said he should assume the working 
engineer’s report was correct and sound. He had no 
recollection of taking part in the purchase of the boiler ; 
his duties were general engineering duties. He had seen 
the boiler since it burst, and suspected overheating, 
though there was no collapse or rent immediately over 
the fire. The plates were pitted or corroded, and at the 
thinnest part were 4 in. thick, but in other places the 
thickness was from } in. to#in. He should not have 
worked the boiler in that condition if he had known. 

By the Commissioner: He did consider it a prudent 
thing to regulate the pressure of a boiler without making 
any personal examination. 

The Commissioner: You must remember that this 
boiler had been at the mine for twenty years, and was 
second-hand when first placed there; and after it had 
been in use twenty years you accept it as a good one, and 
fix the pressure at the original point without making any 
meee yourself, Do you think that the correct 
thing? 

Witness : Yes, under the circumstances. 

The Commissioner : You say you are a consulting engi- 
neer, and people are guided by your advice. Do you 
consider it prudent to accept figures given you by the 
working engineer without making a personal examina- 
tion? 

Witness: Of course it would be prudent. 

After some further evidence, Mr. McKinley, engineer- 
surveyor to the Board of Trade, described the boiler, and 
stated that the furnace tube had collapsed and fractured 
in the central portion, and two pieces had been blown 
out. There was considerable corrosion in patches, and 
there was or ee the laps which might readily have 
been detected. The boiler was unfit for any pressure 
having regard to the condition of the upper plates in the 
furnace tube. The safety valve he found by calculation 
to be loaded to 551lb. The collapsing pressure of the tube 
of a boiler of this description chen new would be from 
100 lb. to 120 lb. according to Fairbairn’s rule, but he did 
not think that rule applicable to this kind of tube. 

Cross-examined, witness said that to work a Cornish 
boiler at half its collapsing pressure he did not think 
would be safe. He found no indications of overheating. 
He should be surprised to learn that insurance companies 
allowed a factor of three for such boilers, and that boilers 
with a collapsing pressure of 120]lb. were allowed to 
work at 40 lb. A boiler like the one in question, even 
when new, should not work at more than 20 lb., that was 
allowing a factor of six. 

Mr. Bray, solicitor, addressed the Court on behalf of 
Mr. Loam, contending that as his client was only paid a 
salary of two guineas a month he could not be expected 
to perform the onerous duty ot making examinations of 
the boilers. All that he had to do was to take the reports 
of the authorised engineer of the mine and give advice 
thereon, after which his responsibility ceased. 

Mr. C. V. Thomas, solicitor, addressed the Court on 
behalf of the owners of the boiler, and asked what relianve 
could be placed upon the evidence of Mr. McKinley who 
had admitted that his experience with such boilers was 
exceedingly limited. Mr. Loam was, he maintained, 
practically the engineer to the mine, The owners could 
be hice if they employed incompetent men to do their 
work, but this they had not done. Whatever was the 
cause of this regrettable explosion he submitted that 
neither the owners of the mine ncv the managers could 
be held responsible for negligence. 

Mr. Gough, reviewing the case for the Board of Trade, 
said he had never heard of a consulting engineer, a working 
engineer, or any other person taking upon himself the duties 
specified between 58 and 62 of the special rules, without 
himself making a personal inspection of the boiler. The 

ualifications possessed by the working engineer were such 
that he could not make such an examination as should 
have satisfied Mr. Loam from time to time as to the boiler’s 
actual condition. Had proper records been kept of the 
cleaning, &c., of the boiler the owners would have been 
aware ot the fact that they had been working a boiler for 
at least tweaty years without any adequate examination 
whatever being made of it, 


Mr. Howard Smith, in giving judgment, said that the 
Court found that Mr. Loam had failed in his duty in not 
satisfying himself by a personal examination that the 
boiler was being safely worked. He had also neglected 
his duties in regard to the rules laid down under the 
Metalliferous Mines Acts. He had performed his so- 
called duties in a most slipshod fashion and the court 
considered his conduct reckless in the extreme. The 
managers also were to blame for appointing an incom- 
petent working engineer. The Commissioner entered 
very fully into the circumstances and cause of the explo- 
sion, and said that the court considered that this was the 
very worst case they had yet had before them, as there 
had. been great mismanagement of the boilers. Taking 
into consideration the fact that the owners were agreeing 
to pay the widow of the deceased engineman the sum of 
120/., the court would only order them to pay the sum 
of 100/. towards the costs of the investigation, which, Mr. 
Gough stated, would be about 2007. Mr. Loam should 
also, they thought, bear a portion of the costs and he was 
ordered to pay 201. 


The third investigation was held at Coatbridge, and 
had reference to a boiler explosion which occurred at 
Dundyvan Iron and Steel Works on May 24. The Com- 
missioners were Mr. E. T. Salvesen, advocate, Edinburgh, 
and Mr. Holland Harrison, engineer. Mr. Donald ap- 

ared for the Board of Trade and Mr. Brown for Mr. 

illiam Martin, owner of the works. 
he Commissioners, after visiting the works and ex- 
amining the exploded boiler, took the evidence of various 
witnesses, including that of Mr. Gemmell, engineer-sur- 
veyor to the Board of Trade, Mr. Munro and Mr. Ander- 
son, of the Scottish boiler Insurance Company, by whom 
the boiler was insured, and Mr. Wallace, boilermaker, 
Glasgow. The boiler was of the double-furnace Lanca- 
shire type, and it appeared that certain recommendations 
as to strengthening the furnace tubes had been made by 
the insurance company, but not adopted by the owner, 
Mr. Martin. In his behalf it was argued that the explo- 
— was due to the introduction of muddy water to the 
iler. 

In delivering judgment Mr. Salvesen said that the 
Commissioners found that the boiler-plates were not 
first-rate in quality, being somewhat below the average. 
The boiler they thought was strong enough for 40 lb., for 
which the maker’ constructed it, but it should not have 
been worked at so high a pressure as 60]b. It had been 
repaired in the ordinary manner from time to time, and 
at the date of the explosion it was apparently in a safe 
and efficient state if it had been worked no higher than 
40 lb. Regular inspections had been made by the 
Scottish Boiler Insurance Company, and reports were 
sent to the owner thereon. In the report for July 25, 
1891, Mr. Martin was strongly advised to strengthen the 
furnace tubes with an angle-iron hoop, so as to provide 
against collapse; and after a further examination on 
January 4 last, it was pointed out that the former recom- 
mendations had not been attended to, and that the left- 
hand tube was positively dangerous, and hoops were 
again recommended in the interests of safety. Mr. Martin, 
however, did not give effect to these recommendations, 
and as, in addition, he had taken no other skilled advice 
after neglecting to apply the hoops, he did so at his own 
risk, and therefore did not do all that was in his power 
to make the boiler fit to be used with safety. The evi- 
dence showed that an angle iron hoop placed in the centre 
of the furnace tubes would have greatly added to their 
strength. The cause of the explosion was the inability 
of the furnace tube to resist the pressure at which the 
boiler was worked. The Commissioners were of opinion 
that very serious blame attached to Mr. Martin for not 
having carried out ‘the recommendations made to him 
from time to time, and they therefore ordered him to 
contribute the sum of 50/. towards the cost of the investi- 
gation. 





LAUNCHES AND TRIAL TRIPS. 

THE paddle steamer Elvira, built by Messrs. Blackwood 
and Gordon, Port-Glasgow, for the Algeciras (Gibraltar) 

ilway Company, made her official trial on Friday last, 
lst inst. The dimensions of the steamer are: Length 
over all, 122 ft.; breadth, 18 ft. 6 in. ; depth, 8 ft. 1 in. 
The engines are of the diagonal two-cylinder compound 
surface-condensing type ; diameter of cylinders, 20 in. and 
34 in., by 36 in. stroke ; supplied by steam from a multi- 
tubular boiler having a working pressure of 110 lb., the 
draught being assisted by a fan supplying air on the 
undergrate principle. On the measured mile a speed of 
about 12 knots was obtained, the steamer being subse- 
quently run at full speed for a lengthened period. She is 
intended for service in the Mediterranean. 





There was launched from Messrs. Earle’s shipyard on 
Wednesday, 6th inst., the iron screw steam yacht the 
ge for the Corporation of the Trinity House, Hull. 

he principal dimensions of the vessel are: Length, 
125 ft. ; breadth, 22 ft.; depth (moulded) 11 ft. 4in. A 
saloon and five state rooms are provided for the chairman 
and committee of the Trinity House. The machinery, 
also made by the builders, consists of a set of triple com- 
pound engines with cylinders 12} in., 20 in., and 32 in. 
diameter by 22 in. stroke, and a steel boiler to work at 
150 lb. steam pressure. 





At Renfrew on the7th inst. the hopper dredger Triton 
was launched from the yard of Messrs. Wm. Simons 
and Co., for the Government of Ceylon. The vessel 
entered the water with steam up and ready to commence 
its trials, It was constructed to the design and under 
the direction of Messrs. Coode, Son, and Matthews, civil 


naval architect, London, supervised its construction on 
their behalf. This dredger is intended to deepen the 
port of Colombo to 36 ft. depth of water. Its hopper 
compartments have acapacity for over 500 tons of dredg- 
ings. The dredging aaa ring is made chiefly of 
steel and friction gear is provided to prevent undue strains 
coming on the dredging machinery. Triple-expansion 
engines of 600 indicated horse-power and two steel boilers 
of 150 1b. working pressure are provided. This is the 
third dredging steamer the builders have supplied to 
Colombo. 


NOTES FROM THE SOUTH-WEST. 
Cardif.—The amount of business ing in steam coa 
has been moderate, the best qualities have made 12s. to 
12s, 3d., and secondary ditto 11s. 6d. to 11s. 9d. per ton. 
There has been little inquiry for household; No. 3 
Rhondda large has brought 12s. to 12s. 3d. per ton. 
Patent fuel has shown little change. There has been 
rather a better demand for iron ore; consumers appear 
to be laying in stocks. Coke has been dull at about late 
rates. 


South Wales Coal and Iron.—The shipments of coal 
from the four —— Welsh ports in June were as 
follows: Cardiff — foreign, 904,768 tons; coastwise, 
110,460 tons. Newport—foreign, 128,881 tons ; coastwise, 
90,736 tons. Swansea—foreign, 95,629 tons; coastwise, 
47,052 tons. Llanelly—foreign, 11,639 tons ; coastwise, 
4871 tons. The shipments of iron and steel were — Cardiff, 
2584 tons ; Newport, 5523 tons; Swansea, 11 tons; Llanelly, 
nil ; total, 8118 tons. The shipments of coke were—Car- 
ditf, 12,543 tons; Newport, 257 tons; Swansea, 706 tons ; 
Llanelly, nil; total, 13,506 tons. The shipments of 
patent fuel were—Cardiff, 22,570 tons; Newport, 6192 
tons ; Swansea, 37,772 tons ; Lianell , nil; total, 66,534 
tons. Theaggregate shipments of from Cardiff in the 
first six months of this year amounted to 5,923,469 tons. 
Newport, 1,455,779 tons ; Swansea, 805,516 tons ; Llanelly, 
85,458 tons ; total, 8,270,223 tons. The aggregate ship- 
ments of iron and steel were—Cardiff, 19,041 tons ; New- 
port, 18,560 tons; Swansea, 274 tons; Llanelly, 370 
tons ; total, 37,244 tons. The aggregate shipments of 
coke were—Cardiff, 70,386 tons; Sameer, 1123 tons; 
Swansea, 2095 tons; Llanelly, nil; total, 73,604 tons. 
The aggregate shipments of patent fuel were—Cardiff, 
174,975 tons; Newport, 34,945 tons; Swansea, 186,390 
tons; Llanelly, nil; total, 396,310 tons. 


Engine-Room Artificers.—The Lords of the Admiralty 
have decided to make an important concession to the 
engine-room artificers of the Navy and to extend warrant 
rank to this class of chief petty officers. It is stated on 
= authority that after the necessary Order in Council 

as been passed, thirty-five engine-room artificers will be 
selected for promotion. 


Tredegar Iron and Coal Company, Limited.—The 
directors of this company state in their annual report that 
while the coal trade has been fairly prosperous extreme 
depression has prevailed in the other industries in which 
the company is engaged, and this depression has, of 
course, caused a serious diminution in the profits. The 
balance available for dividend is 13,575/. 3s. 6d., and the 
directors recommend the payment of a dividend of 
10s. 10d. per A share and 7s. 6d. per B share, amounting 
to 14,583/. 6d. 8d., and the carrying a balance of 
4991/. 16s. 10d. to the next account. 


Dock Matters at Newport.—It is expected that the new 
lock and dock at Newport will be filled this week. The 
well dividing the old dock from the new dock will 
then be blown away, the dam at the entrance will 
be removed, and the new lock will be utilised for the 
admission of the largest ships afloat. It is fitted with 
three pairs of gates, and has a total length of over 500 ft. 
The dock itself has about the same area as the older water 
space, viz., 28 acres. Coal hoists and other appliances 
will shortly be erected at the new dock. 


Rhymney Iron Company, Limited.—The directors of 
this company state in their annual report that the profit 
on the last year’s working was 31,5007. 11s. 11d., but from 
this has to be deducted 8756/. 1s. 6d. loss on stocks 
realised, leaving 22,7441. 10s. 5d., which added to the 
balance brought forward makes a total of 45,412/, 13s. 7d. 
The fixed charges amounted to 16,685/. 6s. 7d., leaving a 
balance of undivided profit of 28,7297. An interim 
dividend was paid in February at the rate of 1 per cent. 
per annum absorbing 4452/. 03. 8d., and it was hoped 
that a similar dividend might have been paid at the pre- 
sent time; but having regard to the unfavourable pro- 
spects of the coal trade and further outlay necessary for 
the completion and development of the company’s new 
pits, the directors do not feel justified in recommending 
a further distribution of profits for the year. During the 
financial year no steel has been manufactured. A sum 
of 17,443. 19s. 9d. has been expended to March 31, 1892, 
in working operations, and in the erection of winding 
engines, boilers, and necessary plant at the Pontlottyn 
pits and Rhymney pit. 

The Telephone in the West.—On Friday, a special meet- 
ing of the Western Counties and South Wan Telephone 
Company was held at Bristol to consider the propriety of 
confirming the proposed amalgamation of the company 
with the National Telephone Company (Limited). The 
chairman observed that although the terms of amalgama- 
tion were not all that the directors desired, they were the 
best that could be obtained. The meeting confirmed the 
provisional agreement for amalgamation. 


Coal in Wales.—The sinking of new pits by the Glyn- 
conwg Company of Aberygwynn resulted a few days 
since in the discovery of coal. On Saturday Mr. 
Plummer struck the No. 2 house coal 5 ft. seam in 
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STEAM ENGINES AND BOILERS. 


11,791. E. L. Newsome, Blackpool, Lancaster. 
Funnels of Portable Locomotive and Marine 
Boilers, &c. (8d. 3 Figs.) July 11, 1891.—The object of this in- 
vention is to provide for the heating of the feed water for portable 
locomotive and marine boilers and for the utilisation of some of 
the waste heat from other ironchimneys. A space E which forms 
a water circulating chamber is inclosed by plates e and is con- 
nected at the bottom, by a pipe F, with a feed pump, and at the 
top, by a pipe G with the water space of the boiler, a back pres- 
sure valve being placed at the junction of the pipe F with the 
boiler. The joint of the funnel Cis constructed with a number of 











holes through the fianges for the passage of the water; each hole 
in one flange being fitted with a small copper tube and each hole 
in the top flange being tapered to fit over the tube projecting 
from the bottom one and thus securing a water-tight joint. A 
mud hole is placed at the bottom of each chamber and another 
door at the top of the funnel to provide access to the chamber at 
thetop. The feed water, as it is forced in at F into the chamber 
E, gradually ascends and becomes heated untilit reaches the pipe 
G at the top which conveys it through the back pressure valve to 
the boiler. (Accepted June 8, 1892). 


12,953. W. Adams, Nine Elms, Surrey. Blast Pipes 
of Locomotives. (8d. 2 Figs.) July 30, 1891.—This inven- 
tion relates to variable vortex blast pipes, described in Patent 
12,714, 1§90, wherein the steam orifice is annular and surrounds 
a hollow core, through which a powerful upward current is 
induced, this orifice being adjustable by means of a coned ring 
which can be moved up or down, and which is fitted into the 
mouth of the outer pipe. The studs k descend for asbort dis- 
tance on the exterior of the blast pipe, and in their lower ends, 
which are enlarged, rectangular apertures J are formed, these 
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apertures receiving into them the round ends of a pair of levers 
m which extend from a horizontal shafto. A bearing on the 
front of the blast pipe carries this horizontal shaft, the ends of 
which project through the sides of the smokebox b, one being 
held ina closed bearing q fixed upon the exterior of the smoke- 
box, the other passing through a gland bearing on the smokebox 
and having a lever arm on it. To this lever arm a rod ¢ is 
attached which passes back to the foot-plate of the engine, and is 
there actuated to raise or lower the adjusting ring. (Accepted 
June 8, 1892). 


12,337. J. Grundy, Liverpool. Stop Valves. [8d. 
5 Figs.) July 21, 1891.—This invention consists in providing a 





iston working steam-tight in a cylinder, one end of which com- 
Fvunioates with the steam pipe, beyond the stop valve, by a 





connecting pipe fitted with a three-way cock, whereby the 
cylinder can be cut off from the steam pipe and opened to 
exhaust. The spindle of the valve 10 is prolonged and attached 
to the piston which works in the controlling cylinder 7, the latter 
being separated from the steamways of the valve by a cover 12. 
The top of the controlling cylinder communicates with the 
atmosphere through an opening 13 and the lower part under the 
piston, with the main steam pipe near the cylinder by a pipe 14. 
When the cock on the by-pass pipe 15 is opened, steam passes 
through the three-way cock to the under side of the controlling 
piston, and so opens the stop valve. Should it be desired to 
close the stop valve suddenly, the three-way cock is turned so as 
to connect the under side of the controlling piston to the waste 
steam pipe 8, which releases the steam under the piston, and the 
flow past the valve closes it. (Accepted June 8, 1892). 


13,272. W. McG. Greaves, Manchester. Furnace 
Smoke Preventers. (8d. 2 Figs.] August 6, 1891.—This 
invention relates to means for automatically increasing or de- 
creasing a current of air and steam injected into a furnace on 
the opening and shutting of the furnace door. e pipe C com. 
municates with the boiler at A. Lisa tap which is made and 
fitted so as never to be entirely closed. J isa cup into which the 
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steam pipe C enters. Air enters the cup drawn in by the steam 
current in the pipe C. Tothe furnace door is attached a bracket 
H, to which is fastened a chain G, the other end of the chain 
being joined to the key of tap L. When the furnace door is open 
the key is moved so as to open the tap, and so increase the power 
of the injector, the key dropping by its own weight and par- 
tially closing the tap L when the door is shut. (Accepted June 8, 
1892). 


12,928. G. Rose, Glasgow. Combustion of Fuel 
in Boiler Furnaces. (8d. 10 Figs.) July 30, 1891.—This 
invention consists in first generating steam in a generator 
situated within the furnace and heated by the gases arising from 
combustion, and in conducting it to injecting nozzles below the 
furnace grate, the water being supplied from a reservoir having 
a steam space in it and receiving a portion of the steam from the 
generator so that a pressure is maintained therein. The fur- 
naces are fired with slack or riddlings, &c., and a supply of 
water by gravitation is run into the generators f and g from a 
tank a, where it is converted into steam which off by 
pipes m and n to the blowers n?. The steam issuing from the 
blowers immediately sets up a forced draught in the furnaces, 
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causing the fuel to burn more rapidly and to generate a great heat. 
A portion of the steam passes into the water tank a, the valves 
— open, and creates a pressure therein. When the steam is 
admitted to the tank a, the es between the latter and the 
generator is balanced, and the water from the tank flows freely 
into the tubes f and g, so as to make the generation of steam con- 
tinuous, and also keep the blowers in action. As more steam can 
be produced than is required for the blowers, and as the pressure 
in the generators is great, the excess can be drawn from the tank 
a and allowed to escape into the boilers, if they are working at 
low pressure, 80 as to supply the steam necessary to take the 
ES of that drawn off for the engines. (Accepted June 8, 
1892). 
ELECTRICAL APPARATUS. 

13, J. Sohlman, Frederickshamm, Finland. 
Electric Current Generator. (8d. 2 Figs.) August 15, 
1891.—This invention relates to an alternate current machine in 
which the reversal of the magnetism of the iron cores and the 
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resulting heating thereof is obviated, and in which the advantages 
of machines with polar armatures are combined with those of 
machines with armatures without cores. Within each end of the 
outer cast-iron casing of the machine is adjustably fixed by 








screws a ring-shaped armature B of sheet iron. On the several 
ewes of these armature rings are placed the induction coils, the 
ree ends of which are led to screw terminals 1, 2, 3 on the out- 
side of the casing. The shaft, which carries within the casing 
two systems of pole pieces, has its middle part increased in size 
in order to reduce the magnetic resistance to a minimum, and carries 
an exciting coil which is stationary if the machine is indepen- 
dently excited, but which revolves with the shaft if the machine is 
self-excited. If the two armature rings B are so adjusted that 
their omy accurately cover each other when looking in the axial 
direction, and if the field magnets are so placed that their poles 
are also in a line with each other, then both rings will act asa 
single armature ring, and ordinary alternating currents will be pro- 
duced. If on the other hand either the armature rings B are 
somewhat shifted relatively to each other, while the field magnets 
D remain in their original position, or if the armature rings are 
left in their original position and the field magnets D shifted 
relatively to each other, then, if the free ends /, i! be connected to 
the terminal 2, and the conductors /%, /3 to the terminals 1 and 3, a 
two-phase alternating current will be produced. If the conductors 
I and II, II and III are connected by branch conductors, there will 
be produced in these branches alternating currents of different 
phases. (Accepted June 8, 1892). 


13,252. C. Fery and E. Ducretet, Paris. Electrical 
Contact Making and Breaking Devices. (8d. 1 Fig. 

August 5, 1891.—This invention has for its object to enable a 
dynamo having a variable speed to be employed for the charging 
of accumulators, and comprises an Saige Age A which gives 
passage to the exciting current from the dynamo Y, either 
direct or by a derivation taken at the brushes of the dynamo, and 
also a second coil through which all the current of the charge 
— and which is arranged to magnetise a soft iron contact 
ever M M! movable about an axis 0, this piece of iron being placed 
inside the second coil B and operating the lever, which is a pro- 
longation of MM!. When the dynamo is started, the electric 
tension increases gradually until it is equal to that of the second- 




















ft tn on 


af 

, / 

a 

3 i 
! 
i 





ary battery. At this moment the attraction of the electro- 
magnet A is sufficient to overcome the tension of the spring R 
and to cause the contact point ¢ to dip into the mercury, and so 
complete the circuit and enable the battery to be charged. The 
two coils are then in action for maintaining the lever in its new 
position, and the charging of the battery is regular. If the speed 
of the conducting machine is diminished, the current from the 
dynamo will decrease, but the charging current which is passing 
through the second coil B will decrease more rapidly, and when 
the electromotive force of the dynamo is equal to that of the 
battery, the attraction of the first coil A alone will not be suffi- 
cient to maintain the lever in its new position, and the spring R 
will break the circuit without sparking. (Accepted. June 8, 1892). 


GUNS, &c. 


12,199. U. Marga, Brussels, Belgium. Cartridges 
for Firearms. (8d. 9 Figs.) July 17, 1801.—This Seecuiien 
comprises a bullet consisting of an outer case having a base, a 
projection, a central hole, a percussion cap and a groove com- 
bined with a small flange, an interior bollow cylinder with means 
for fixing it to the bottom of the outer case, and a charge of 
| asap divided .nto two parts, The front part L of the bullet 

as a length of 5 millimetres, and is truncated and has an ogival 
point ; a truncated part M having a length of about 6 millimetres; 
a cylindrical part N, 14 millimetres and a conical part O, 7 milli- 
metres. As the cylindrical part N is equal in diameter to that 
of the firearm at the base of the flutes, the resistance which the 
bullet encounters in the gun is considerably diminished. The 


Fig. 
Fig. 2. 
E 
c . c 2 











12.199. o 





conical part O facilitates the outlet of air and renders theimove- 
ment of the bullet regular by obviating the gyrating movement 
which is produced in the air during the passage of bullets not 
possessing this form at the rear. e bullet inserted with its 
cylindrical part in the collar of the outer case of the cartridge D, 
extends with its conical part into an inner cylinder C. In Fig. 2 
a short tube ¢ is employed terminating interiorly in a projection 
eand at its other enda ilange b. Upon the — is placed a 
percussion capc. This short tube forms a plug and is tightly in- 
serted in the extremity of the inner tube C 30 that the flange 6 on 
the plug bears upon a similar flange on the cylinder. The whole 
being then fixed by pressure on the base cf the outer case of the 
cartridge. (Accepted June 8, 1892). 


9616. J. S. Comrie, London. Indicators for Tor- 
edoes and Gunnery. (8d. 10 sigs.) June 6, 1891.— 
his invention relates to indicators for use in torpedoes and gun- 
nery, and has for its object to show the position of the former, of a 
projectile, or of a submerged mine when desired. When the 
torpedo fitted with this indicator is launched, the lanyard 





attached to the ignition device fis, by the rush of the torpedo, 
tautened and operates the igniter, this starting the fuze in the 
tube E; when the flame reaches the nipple e, the charge in 
chamber D explodes and forces the float away from the mortar, 
breakingthe connection at the sleeve Aland at the top where the 
tube E is secured to the float by paraffine wax. The float in rising 
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unrolls a cord H by which it remains attached to the mortar. The 
holes a, b being now uncovered, water enters at a and flame, &c., 
issues atb. To insure that the indicator operates even when the 
explosion fails or is insufficient, a p ge K is provided closed 
by a stopper of rubber; the rush of the torpedo loosening this 
stopper, 80 that water penetrates through the passage K into the 
chamber ©. (Accepted June 8, 1892). 

11,289. R.L. Tapscott, Liverpool, Training and 
Elevating Ordnance. [8d. 2 Foes July 3, 1891.—The 
object of this invention is to provide means whereby a sighting 
model is used for training and elevating a gun from the conning 
tower of a ship of war. A model is fixed to a revolving table 
having several hydraulic rams in contact withthem and connected 
by pipes to other rams communicating with the gun and turret. 
When the model is moved laterally or elevated, some of the 
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hydraulic rams are also operated and their movement communi- 
cated to some of those connected with the gun or turret so as to 
produce a similar direction, a compensator being introduced into 
each line of hydraulic pipes to adjust the differences in length 
of travel of the rams in contact with the model from that of those 
connected with the gun, and also to regulate the difference due 
to the height of the model as compared to the gun. (Accepted 
June 8, 1892). 


RAILWAY APPLIANCES. 


10,773. W.E. Langdon, Derby. Railway Signals. 
[8d. 10 Figs.] June 24, 1891.—This invention consists in the 
mode of, and means for, thé automatic control of signals for the 

rotection of railway engines, &c., when standing upon a wrong 
ine where they may prove a source of danger to other engines, 
or be themselves in danger. The plates A B being dissociated, 
it is necessary to lower B to cover A in order to interlock them. 
In doing so, a pin ¢ passes into a slot H and lifts an armature a 
until it completes the electrical circuit with coils E, but before 
this condition is reached a stud s passes into agrooveG. As the 
pin ¢ proceeds it lifts the armature, and the latter, acting ona 
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hook piece F, cants it so that a catch passes under the mouth of 
the groove as soon as the stud s has passed intoit. The current 
flows through the coils and the catch on the hook piece is held 
under the stud 8, thereby preventing it from falling, and so lock- 
ing B to A. Whilst in this position the two parts can be moved 
together. Butif anything occurs to break the circuit, the arma- 
ture a willno longer be sustained by the magnet E, and will 
fall away so that the hook part will be free to pass to the position 
shown, and the part B then separated from A, the signal arm 
moving to '‘ danger” by the action of a weight. (Accepted June 
8, 1892). 
MINING AND METALLURGY. 


12,873. E.P. Martin, Dowlais, and E. James, Car- 

. Breaking Pig Iron and Loading it into 
Wagons, (8d. 4 Figs.) July 29, 1891.—This invention con- 
sists in a machine for separating from the sow and otherwise 
breaking a series of pigs raised together as one mass from the 
casting bed, and in loading it into wagons. The mass is fed to the 
hammers by a lever i, ¢ carried on a rocking shaft j, the levers é1 
being connected at their lower ends to a shaft carrying pawls k. 
The lever ¢ is connected at the upper end by a link to the plunger 
of a ram cylinder by means of which it is operated to feed the 
mass forward to be broken, When, by the operation of this 











plunger, the levers ¢, i! and the pawls &, the mass of iron is ad- 
vanved to the requisite extent to commence breaking, it is 
clamped by aclamping block m, which is lowered on to the sow 
by means of a wedge-shaped arm n connected to the plunger of a 
ram cylinder o', by which a the arm is thrust forward into 


an inclined slot made in the head to which the block m is con- 
nected. The mass of iron having been clamped, the plunger of 
the ram cylinderd is then lowered, and by the hammer heads ¢, 
three pigs are fully d off from the sow, and also 





severed about midway. The plunger is then drawn up and the 
mass of iron released by raising the clamping block m ; the levers 
i, tt being then set in operation to feed the mass further forward 





and the action of clamping aud pig-breaking being repeated. 
The iron thus broken up descends on to a shute by which it is 
delivered into wagons drawn up on rails in a hauling way. 
(Accepted June 8, 1892). 


MACHINE TOOLS, SHAFTING, &c, 

9936. W.A’C. G. Birkin, Nottingham. Gpenstine 
the stocks of Percussive Drills, &c. (8d. 4 Figs.) 
June 11, 1891.—In this invention a solenoid is inclosed in ashell of 
soft iron and a disc of the same material is then placed on one end 
of the shell and connected thereto, and in the centre and fastened 
to the disc a soft iron core is inserted into the solenoid so as to 
partially fill up the hollow helix thereof to any desired depth. 
The commutator is divided so that electrical connection is made 








between the brushes. The dynamo shaft which is hollow at one 
end and into which hollow is inserted a nozzle at the end of the 
pipe carrying the blast, is provided with slots just between the 
segments of the commutator, and in line with the brushes ; as the 
breaking of the current, and consequently the sparking, occurs 
where these slots are, the sparks are always met by the air blast 
and extinguished. (Accepted June 8, 1892). 


9738. J.J.Mann, Salford, Lancaster. Knives for 
use in Machines for Cutting Pile Fabrics. (8d. 4 
Figs.) June 9, 1891.—This invention relates to knives for cutting 
pile fabrics, which are mounted in a frame so that they can be 
released and withdrawn from the cloth immediately their point 
goes through the back of the fabric. The catch mechanism e is 
carried by a separate part d*, which forms a socket in which the 











handle carrying the withdrawing spring slides. A spring fis con- 
nected to this handle and to the separate part d* of it, and thus 
when the knife b goes through the cloth, and whilst the releasing 
trigger c and withdrawing spring are being brought into action, 
the parts a, b, c, d can yield by means of the spring f in the direc- 
tion of the motion of the cloth, and thereby reduce the length of 
the slit made therein. (Accepted June 8, 1892). 


MISCELLANEOUS, 


12,998. G. Rodger, Sheffield. Heating Metals by 
Liquid or Gaseous Fuel. (8d. 1 Fig.) July 31, 1891.— 
This invention has reference to the heating of metals by the 
flame and heat resulting from the combustion of an oil spray or 
oil-gas spray directed on to the metal or thing to be heated. The 
flame issuing from the ring k passes down into the chamber 
within the wall 1, and plays upon the object to be heated, and 
then up and out of the spaces between the bricks /!. In its up- 
ward direction it strikes and passes over a lower plate which 
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becomes highly heated thereby, and by radiation heats the plate 
f. The heat of these plates causes air to pass up through the 
spaces between ¢ and f and f and A, and it becomes also heated, 
and is then induced and drawn down by the action of the vapour 
into the burner, and mixes with the vapour and produces a very 
hot flame. When using hydrocarbon gas or vapour and heating 
bodies of metal by the flame produced, no carbon is deposited on 
such metal. (Accepted June 8, 1892). 


19,495 J. J. Powers, and R. Van Beuren, Brook- 
lyn, U.S.A. Machines for Making Clay Conduits 
for Electrical, &c., Purposes. [8d. 4 Figs.) November 
10, 1891.—The object of this invention is to construct a machine 
for the economical making of clay conduits for electrical wires. 
&c. The main hydraulic compressing and moulding pistons being 
raised and the resistance head being He are in place, the pre- 
pared clay in the feed cylinder is forced by the feed piston and 
follower into the moulding cylinder C, b th the Iding 
piston, which is then forced downwards by the operation of the 
main hydraulic compressing piston, thus causing it to press upon 
the clay in the cylinder C, so that it is forced around the core rod 
and into the cavities in the piston and the resistance head. When 
the moulding piston approaches the completion of its downward 
stroke the wedge blooks enter between the bevelled ends of the 
spider arms 7 and fixed lugs, causing the spider to turn suffi- 
ciently to unlock it, the pistons continuing their downward 
motion, thus discharging the moulded conduit from the cylinder. 
The resist: ead d ds with the conduit upon it, this 
deseent being permitted by the sliding bracket support, windlass 
E, and counterweights. e holes left by the core rods form the 
longitudinal passages of the eleotrical conduit, and when the com- 

















pressed clay is discharged from the moulding cylinder it has the 
required form and only needs drying, baking, and glazing to render 
it a perfect conduit section. The unfinished part is then re- 
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moved from the resistance head which is returned by the windlass 
and elevator D to its position in the moulding cylinder and 
secured. (Accepted June 8, 1892). 


12,241. J. A. Sangster, Aberdeen. Stone-Sawing 
Apparates. (8d. 2 8.) July 18, 1891.—This invention 
relates to machines for sawing stone such as granite, and its 
object is to provide driving gear for working the saw frame in 
which the centre of the apparatus which actuates the frames are 
maintained throughout the whole depth of the stone on the same 
level as the centre of theframe. The driving gear is supported 
by a vertical caeting F with adovetail slide, and is carried by a 
sliding head H, which moves up and down upon theslide. This 
head H is raised and lowered by a screw I actuated by a bevel- 
wheel 7. The upright shaft K is slotted throughout its length 
and carries a bevel-wheel with a fixed key capable of sliding 
thereon, and on the top end a worm kl, The crankshaft G jour- 
nalled on the head H is driven from the sliding bevel-wheel on the 
upright shaft through the bevel-wheel on the end thereof. On 
the top of the framing F is another horizontal shaft M having a 
wormwheel driven by the worm on the upper end of the upright 
shaft K, and carrying at one end a disc and pin whereby an 
intermittent movement is imparted to the feed shaft N through 
a connecting-rod » and friction wheel N1. This connecting-rod 
is jointed to the friction wheel N1 by a radius-rod and a friction 
pawl, whereby at each forward movement of the rod, the wheel 























is rotated part of a revolution. The intermittent movement of 
the connecting-rod and feed shaft is conveyed through bevel- 
wheels, shafts, and gearing to the chain barrels E, which are 
thereby caused to revolve slowly at intervals, imparting a 
variable speed to the saw frame as the work proceeds. The feed 
shaft also carries a strap pulley by which it is connected with 
the pulley driving the bevel-wheels of the screw I, so that as 
the feed shaft is moved to feed forward the saw frame, the screw 
lis at the same time gradually turned and the sliding head and 
crankshaft lowered, thus maintaining the relative position of the 
latter and the frame constant during the operation of sawing. 
(Accepted June 8, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
per gga at the offices of ENGINEERING, 35 and 36, Bedford- 
reet, lo 





FrrEPROOF Partrrions.—There is being erected at the 
Egyptian Hall, Piccadilly, a proscenium in which the 
partitions are on a system patented by Richard Johnson, 
Clapham, and Morris, Limited, 310, Winchester House, 
Old Broad-street, London, E.C. It consists primarily in 
the use of galvanised woven wire netting in substitution 
for lathing or bricks. A framework was first made of 
H-irons placed vertically with T-irons running horizon- 
tally, the two being joined by means of angles and bolts. 
Into panels thus formed (each 5 ft. by 4 ft.) are fitted 
the netting, which is laid over and connected to a 
framework of hoop irons, the edges being against the 
netting on either side. The hoop irons intersect each 
other and form 12-in. squares, The hoop irons are bolted 
to the H and T-irons. The effect of the hoop irons on 
edge not only strengthens the netting but —— the back 
and front flush with the edge of the vertical and hori- 
zontal irons, and over the netting plaster is worked as in 
the case of brickwork and lathing. The total thickness 
of wall is 54 in., including the plasterwork on both 
sides. Under ‘ordinary circumstances there is little 
need to have theinternal space between the two nettings, 
filled with cement, but the County Council have insisted 
on it in this case. It is claimed for this construction of 
wall that it is fireproof. A somewhat similar system is 
adopted for ordinary roofs and walls, the netting with 
hoop irons being fixed to the joists or uprights by staples. 
Not only is it better able to resist fire than laths, but 
keeps the plaster more firmly together, obviating cracks, 
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WALKERS’ PATENT AIR GOMPRESSING ENGINES. 
WALKERS’ PATENT GAS COMPRESSING ENGINES. 


Upwards of 800 of the above now AT WORK, 
indicating in the aggregate 
O 70,000 


Horse-Power. 


















WALKERS’ 


— PATINT — 


Mine Ventilating Fans. 
WALKERS’ IMPROVED SCHIRLE VENTILATING FANS. 








This Invention is applicable to all Fans of the enclosed type, and effectually Stops Vibration. 


HEAULAGEH MACHINERY. 
FISHER & WALKERS’ Patent FRICTION CLUTCH & UNDERGROUND HAULAGE MACHINERY. 


THIS GEARING IS NOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 
The objects attained are SIMPLICITY, ENDURANCE OF THE MACHINERY AND ROPES, with a MINIMUM EXPENDITURE OF POWER. 6305 


nas aaa, PETER BROTHERHOOD, 2 ===: 


MECHANICAL ENGINEER, 


GOLD MEDAL, Belvedere Road, Westminster Bridge, LONDON, 9, SILVER MEDAL, 


Class SR tcnwnwabereneseserterersss Class 65. 


ae IMPROVED Patent SIMPLE or COMPOUND 3-Cylinder ENGINES, Beck 


FOR DRIVING 














| iN DOUBLE-ACTING 
FANS, 4 ny SIMPLE OR COMPOUND 
CENTRIFUGAL va ce ae —_ HIGH-SPEED 
PUMPS # \ ) 
pDY¥NAMOS, = ‘ ih i | \ E N iy I N E S 
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ee AS FITTED ON H.M. YACHT 
AS LARGELY USED in the BRITISH ‘Seam 
5 LARGELY USED in the An “VICTORIA & ALBERT,” &c. 
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Wi me rr oe ii we (FOX-MORISON PATENTS). 
i) i KY 
a | | | \ \ i“ 
eT ehh) ie overt senaman 
i) | : i N 
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THE LEEDS FORGE COMPANY, Limits, LEEDS. 


AND LLOYD'S FORMUL/= 
| SUPPLIED ON APPLICATION. 
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ROSSLEY'S OLL ENGINED 


(PATENTED) 
FOR USH WITH 


ROYAL DAYLIGHT OR SIMILAR OILS. 


In this engine all working parts are easily accessible and exposed to 
view, and nothing is concealed inside the bed. 
The ordinary hot tube is used for ignition, and the engine generally 
is on the “Otto” lines. 














[AU 











SIZES NOW READY, 4 HP. and 9 HP. 


4 HP. gives 7 HP. on the brake for a consumption of .82 pints per Brake HP. per hour, including 
the oil used in the lamp. 


9 HP. gives 14.5 on the brake tor a consumption of .74 per Brake HP., including lamp. 








PFPRICHASsS OW APPLICATION. 





CROSSLEY BROS., 


LIMITED, 


OPENSHAW, MANCHESTER. ~- 
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THE COLUMBIAN EXPOSITION. 


In our issue of the 1st inst. we ventured to state 
what, in our opinion, had been the course followed 
by the authorities of the Columbian Exposition, 
upon the Director-General’s circular forbidding 
foreign exhibitors to affix price marks on their 
goods, free of duty. We had at the time of writing 
that article, no information as to the action that 
had been taken to bring about the very desirable 
result that we then announced, namely, that the 
objectionable circular had been withdrawn, and 
that full privileges as regards pricing would be per- 
mitted. We knew enough of the Chicago Directory 
and of the Director-General to be quite certain that | 
some mistake had been made, and that as soon as| 
it was pointed out, it would be rectified. As a 
matter of fact the circular, and its inevitably 
dangerous results if it were maintained, was 
brought under the notice of the Directory 
on June 22 last, and within three days) 
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their exhibits the price at which said products will be 
sold at the place of manufacture, and also the prices in 
bond and out of bond, or exclusive and inclusive of the 
customs duties in Chicago.” 

Asking that the same publicity be given by the de 
ment to this correction as was given tc my letter of 
11, I have the honour to be, very respectfully yours, 

GEORGE | ae 
Director-General. 


It does not appear, however, that the explana- 
tion as to how the mistake happened is accepted 
universally, at least if we are to judge from the 
statement of a Chicago paper : 


h 


This matter is receiving much attention at the hands of 


| New York manufacturers. They cannot understand why 


there should be any misunderstanding between the 
Director-General and the Board of Control, whose official 
heis. They fear that if such strange misunderstandings are 

ible now there will be more serious ones when the 
fair shall be well under way. And they argue that some- 
body has been guilty of a gross breach of faith in this 
matter. This view is justified by an apparently well- 
authenticated rumour that it was the intention to have 


GALLERY IN FACADE OF WOMEN’S BUILDING. 


of that date it was withdrawn. Even a stronger 
influence was at work to insure this prompt 
action than the fear of hopelessly damaging the 
foreign sections of the Exhibition. A guarantee of 


the Executive had been given months before, | 
insuring to foreign exhibitors the privilege they | 


had demanded at the outset, and that this guarantee 
should be maintained was the first care of the 
Executive. That the existence of this circular was 
due to a plot is beyond doubt, and Colonel Davis 
had been made a victim to it, as we did not hesitate 
to assure our readers in the article already referred 
to. On June 29 Colonel Davis addressed the fol- | 
lowing letter to the Secretary of State at Washing- | 
ton, and from the unmistakable terms of this letter 
it will be seen that he was determined to remove 
once for all the bad effect produced by the publica- 
tion of the circular he had previously issued with- 
out knowing what it contained. 


Chicago, Ill., June 29. 
To the Honorable the Secretary of State, Washington, D.C. 
Sir,—The publication in England of the letter which Ij 
had the honour to address to the department under date of 
March 11, 1892, in reply to the inquiries of Consul Augier, 
of February 15, 1892, in behalf of certain woollen manu- 


| kept this matter as quiet as possible until the time for 
| opening the Exhibition was so near that plans h n 
| made and goods shipped for Exhibition. But it seems 
| that some of the consular officers had given the circular 
| out before it was intended to be made public, and the 
whole game is spoiled by this indiscretion. 
Perhaps the Times will be able to secure for the general 
| public further information. There isa general desire to 
now what are those ‘‘other matters” which Mr. Davis 
says are referred to in the circular. If they are contained in 
the omitted paragraph in which the Director-General says 
that “ persons intending to exhibit should make prompt 
application for space through the proper channel, as the 
8 allotted to some of the European countries is nearly 
1 appropriated,” it would seem insufficient to account 


| for his unwillingness to give the circular for publication. 


This is not a matter to be withheld from the public. Mr. 
Davis includes it as a reason for prompt action by forei 
exhibitors, and would naturally desire that it should 
| cb general ee and if the Director-General will 
urnish an explanatory note elucidating the instructions 
contained in his circular of March 11 he will do much to- 
ward making foreigners believe he has not attempted to 
change regulations already agreed upon by representa- 
tives of at least two countries, 


We need not say that we do not share the opinions 
expressed by our Chicago contemporary, the best 
evidence that they are quite erroneous, being the 





factures of Rheims, has led to the inquiry from British 
manufacturers whether my letter was intended to revoke 
the permission previously given to foreign manufacturers | 
to sat their exhibits with the prices at which they | 


will be sold in bond. : 
The paragraph in my letter of March 11, 1892, which 
refuses permission to the manufacturers of Rheims to_ 
placard their prices as ee in the letter of Consul | 
Augier was a mistake, and I desire, therefore, to have that | 
letter revoked by authority of the department, and the | 
following statement sent out to consular officers as the 
correct ruling in the case: . ‘ 
“Foreign exhibitors in the World’s Columbian Exposi- 
tion will be permitted to state upon placards attached to 


fact that as soon as the matter was brought to 
Colonel Davis’s notice by the Directory, he lost no 
time in completely undoing the mischief of which 
he had been made the unconscious instrument. 

It must not be supposed that this letter, by 
which foreign exhibitors are now clearly permitted 
to give Americans an ‘‘ object-lesson ” that will be 
highly valued by those holding free-trade opinions 
in the United States, will meet with general ap- 

roval, On the contrary, public feeling expresses 
itself very strongly against the privilege thus 
accorded, and we venture to believe that this will 


develop into a burning question. The following 
extract from a leading newspaper may serve to 
illustrate a very general opinion on the subject : 
Foreign exhibitors at the World’s Fair at Chicago have 
been granted a privilege for which they contended in vain 
at the Centennial Exposition in Philadelphia. Unless 
we are greatly mistaken the Director-General’s ruling will 
awaken a chorus of protests from American manufacturers, 
and perhaps from merchants. The purpose is obvious. 
Foreign manufacturers desire to show how much the cost 
of their wares is en to American consumers by the 
tariff. Such an attempted comparison with domestic 
pie, it will be seen, is unfair, for the reason that the 
oreign exhibitors would not add necessary expenses to 
be incurred in selling to American consumers. In the 
case of articles sold at retail, the retailers’ profits cut a 
considerable figure in the cost to the consumer. 

It is quite easy to understand that Director- 
General Davis’s action should not have commanded 
universal, perhaps not even general, approval ; but 
to condemn, or even to criticise the course he has 
taken, would be the same thing as condemning or 
criticising an honourable gentleman because he has 
acted honourably. It is evident that the holding an 
International Exhibition in the United States in 
volved consequences that could not please many 
manufacturers, merchants, or politicians. To be 
international there must be foreign exhibitors, and 
to bring foreign exhibitors, the privileges inherent 
to a bonded warehouse, such as an international 
exhibition is, could not be denied. How strongly 
this privilege is resented in America is shown by 
the following extract from an article in the Frank- 
Surter Zeitung : 

It is unfortunately a fact not to be denied, that a large 
number of the most important representatives of German 
industries do not intend to exhibit at the World's Colum- 
bian Exposition. The reason which they assign for thus 
holding aloof is the influence exerted by the New York 
importers, with whom these firms have long held com- 
mercial relations. The New York importers have in 
some cases forbidden their German exporters to exhibit at 
Chicago, in other cases they have at least tried to dissuade 
them from making independent displays at Chicago by 
Senet to abandon their present German connec- 

10ns. 

The purpose of such manipulations is clear. The New 
York importers simply fear to lose out of their hands the 
control of the American business, if Chicago firms shall 
be enabled by the display of the necessary sample material 
in large quantities, to form direct and independent rela- 
tions with foreign shippers whose business New York has 
hitherto exclusively controlled. Equally clear and evi- 
dent are the results which will follow as well for the New 
York importers as for the German manufacturers, who 
allow themselves to be frightened from sending their ex- 
hibits to the Exposition. The latter, the German manu- 
facturers, will be by far the most seriously injured. Their 
competitors, not being bound together or controlled by 
any existing American connections, will be there in force, 
and not only the Chicago importers will be enabled to 
form the necessary foreign connections, but also the New 
York importers, where they are not already bound by 
contracts with the manufacturers, will care very little for 
their old trade connections if they find better or cheaper 
goods at their disposal at merchantable quantities. 

Turning toa pleasanter part of this great sub- 
ject, we note with much satisfaction the extra- 
ordinary advance that has been made in the 
Exhibition buildings, and which justifies the belief 
that all will be practically completed by the time 
of the inaugural ceremony in October next. Only 
two causes are likely to disappoint these anticipa- 
tions ; a repetition of the unusually bad weather 
that prevailed during the month of June, and a 
prolongation of the labour troubles, which might 
cause a delay in the delivery of the steelwork. As 
regards the first possible source of delay it may be 
mentioned that a greater interruption was caused 
to the work during the month of June, than had 
been experienced throughout the whole of the last 
winter. The weather during that month was 
entirely exceptional ; heavy rainfall occurred for 
eighteen days out of thirty, the total fall being no 
less than 10.5in. In addition tothisthe whole month 
was marked by thunder storms of unparalleled 
severity and by cyclonic gales. In spite of these 
drawbacks, however, the average number of men 
employed was 6500 during the month, about a 
thousand less than the usual force. As we have 
already stated, the eight hour day is in force 
throughout the works ; double gangs being em- 
ployed, operations are continued sixteen hours out 
of the twenty-four. The following particulars, 
taken from authentic sources, will, by the aid of 
the plan on the next page, give a clear idea of the 
condition of the works up to the beginning of the 
present month. 

In the Administration Building the ironwork is 
practically completed, including that of the great 





dome, together with the framework of the inner 
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dome that forms a ceiling to the rotunda. By this 
time the timber work of the dome ought to be in 
hand and the glazing will soon be commenced. 
The four pavilions and the connecting walls of the 
facade are complete and the plastering and finish- 
ing work is well advanced. 

In the Agricultural Building nearly the whole of 
the ironwork had been erected and the timber 
framing completed; the skylights were nearly 
finished and the dome was about ready to be placed 
in the hands of the decorators. A large annexe to 
this building was not so far advanced, but the 
foundations were in place, the floor laid, and the 
superstructure was being pushed forward. The 
extensive stockyards, which are largely covered 
with stabling, have yet to be completed, but as this 
part of the construction consists of mere shedding, 
it could be erected in a few weeks. 

Inthe Electricity Building no less than a million 
feet of timber have been got in place during the 
two months prior to the end of June. A: great 
force of plasterers was at work on this building, so 
that it may be said to be almost completed. All 
the construction and the outside facing work of the 
Fisheries Building is finished ; the decorative tiles, 
that will give a distinctive feature to the roof of 
this building, were being put on, and the carpenters 
have the internal woodwork well in hand. 

Our illustration on page 110 shows the condition 
of the Fine Art Galleries at the middle of June ; at 
that time twelve millions out of the thirteen million 
bricks required, were laid ; most of the steel frame- 
work was in place, the roof trusses were well in hand, 
and the exterior and interior finishing was being 
pushed forward. 

The great Government Building was extremely 
well advanced. The framework of the dome was 
almost completed, the roof trusses were in place 
and covered, the corner pavilions and fagade walls 
were ready for the plasterers, whose work was well 
forward, the flooring was complete and most of the 
partitions were finished. This building will be 
enriched with a great deal of architectural decora- 
tion of hammered iron and zinc. These ornaments 
are to a large extent ready for putting in place. 
The Horticultural Building, which is almost as large 
as the Crystal Palace, has been finished for some 
time, the last pane of glass having been put in 
during the month of May. Already some plants 
intended for exhibition are in place in this build- 
ing, but the major part of it is used as a studio by 
the large force of art workmen who are engaged in 
modelling figures and other decorations for the 
various buildings. The illustration on page 110 
gives an idea of the Machinery Hall at the com- 
mencement of last June. It, like our other illus- 
trations, has been engraved from a _ photograph 
furnished us by Mr. C. D. Arnold, the official 
photographer to the Exhibition, and represents 
that part of the Machinery Hall where the three 
great galleries are intersected by a transept of the 
same width, this transept being crowned with a 
series of three domes. The photograph illustrates 
very clearly the arched trusses of the galleries and 
transept, and the octagonal framing which supports 
the domes, and which is carried upon the summits 
of these trusses. The steelwork has been erected 
in this building at the rate of about 720 tonsa 
month, and there remained but comparatively little 
to be done so far as regards that part of the work 
at the end of June. There is, of course, a vast 
amount of timber framing and other carpentry-work 
to be done in connection with this building, 
but the carpenters were rapidly following up the 
fitters and were preparing the exterior for its 
final covering of cement. As will be seen from our 
illustration, a remarkable effect of solidity will be 
given to this building by the archways carrying 
the upper galleries; these are framed in timber 
which will be covered with cement and staff laid 
oa the furring boards as shown in the engraving, 
and which will afterwards be suitably decorated. 

The building devoted to Mines and Mining ex- 
hibits has been for some time completed and taken 
over from the contractors ky the Exposition 
Directory ; nothing more remains to be done to 
this building excepting the completion of the fire- 
proof composition in the interior. The same 
remark applies to the Transportation Building, 
which was taken over from the contractors about 
the middle of June. At the end of that month 
little remained to be done excepting to finish the 
dome and to decorate the gorgeous gilt en- 
trances; probably this last work may be purposely 
delayed for some time. 


The Women’s Building, which took the lead 
from the commencement, has been practically 
finished for a long time ; probably for that reason, 
constant employment is found for a small force of 
workmen who are kept employed in putting finish- 
ing touches to this very admirable structure. Our 
illustration on the preceding page shows a part of 
the long covered open gallery that forms one of the 
architectural features of the principal facade. 

As for the various smaller buildings, such as the 
Dairy, Forestry, &c., there can be no possible difli- 
culty in having them completed by the commence- 
ment of October. The Music Hall and Casino that 


occupy corresponding positions on the north and 


work covered with staff, are well advanced, as also 
are the galleries surrounding the great hall. A 
few weeks ago we published in ENGINEERING an 
illustration showing the erection of the first pair of 
|trusses ; there are twenty-six of these trusses in 
‘the building, besides the gable ends. At the 
beginning of July more than half of the great 
trusses were in place, together with the longitudinal 
| girders, purlins, and other framework belonging to 
‘it. There will be used in this building about 
17,000,000 ft. of lumber, and of this 12,500,000 ft. 


| had been got in place by the middle of June. It is 
|in this building that the imposing inaugural cere- 


monies will be held at the commencement of next 
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south side of the Great Court facing the lake, and 
which are connected by a peristyle at the east end 
of the Great Basin, are not so far advanced ; the 
foundations are, however, completed and part of 
flooring islaid. In connection with the miscella- 
neous buildings we may refer to the work that is 
being done in the Midway Plaisance. Here a very 
important structure, the so-called Natatorium 
Building, which will be a bathing establishment 
on a scale corresponding with the rest of the Exhi- 
bition, will be finished and ready for use in a very 
short time. 

We have as yet said nothing about the greatest 
structure in the Exhibition grounds—the Building 
of Manufactures and Liberal Arts. It will be 
remembered that the main feature of this building 
is an immense central gallery about 370 ft. clear 
span, 1680 ft. long, and about 208 ft. in height. | 
This vast hall is surrounded by a series of com- 
aratively, though not really, low and narrow gal- 
eries, which in their turn are inclosed by the 
exterior walls, which will form highly decorated 
fagades. These facades and the corner pavilions of 








the building, which are chiefly of framed timber- 





October, and if all goes well there appears no reason 
why the work should not be finished at that date. 
It is possible, however, as we have already hinted, 
that labour troubles may cause some delay. 

Besides the Exhibition buildings proper, work is 
well advanced on sixteen of the United States 
pavilions that occupy the northern part of Jackson 
Park. The building of the State of Illinois, which 
has been illustrated and described in this journal, 
is of quite imposing proportions and is far ad- 
vanced. Indiana, Massachusetts, Ohio, Wisconsin, 
Pennsylvania, New York, Kansas, Rhode Island, 
West Virginia, Connecticut, Montana, Maine and 
Delaware, are all more or less in an advanced 
stage of progress, and the buildings will be finished 
before the autumn. The Pavilion of the Royal 
British Commission, which is being erected under 
the superintendence of Colonel Grover, R.E, is 
also being rapidly pushed forward. 

Our Chicago contemporary ‘‘The Illustrated 
World’s Fair,” to which we are indebted for most 
of the foregoing particulars, gives some interesting 
information about the condition of the grounds. 
The wooded island in the middle of the lagoon has 























a 








tani clay asl 








JuLy 22, 1892. ] 





ENGINEERING. 


97 














been planted with many characteristic trees, a vast 
number of flower beds have been laid out, and a 
rose garden covering an area of ten acres is being 
prepared. The labours of the landscape gardeners 
have been concentrated around the Horticultural 
Building, but many thousands of trees and shrubs 
have keen planted in the park, while miles of walks 
are being formed and turf laid over the extensive 
lawns. Very important are the preparations now 
actively pursued for the great celebration of next 
October. One feature of this celebration will con- 
sist in a so-called procession of the Centuries, 
which will be displayed on Lake Michigan upon 21 
great floats that are now being constructed within a 
huge shed built to receive them in the southern part 
of Jackson Park. Basides all these palaces, which 
have been reared a3 if by magic to the astonishment 
of the many thousands of visitors that are permitted 
upon payment to crowd the Exhibition grounds, 
there are the vast underground works that make 
but little show—drainage and water supply, electric 
mains, gas pipes, &c., to say nothing of the enor- 
mous amount of excavation for the various canals 
and the lagoon. The model battle-ship Illinois, 
which is being erected upon a platform made last 
summer in the waters of Lake Michigan, is now 
high and dry upon a sandbank, deposited last 
winter ; but this will be removed in good time. 

Another most interesting naval exhibit will be 
the reproduction of Columbus’s fleet, the Santa 
Maria, the Pinta, and the Niiia. These three 
vessels are being constructed in Spain from 
authentic drawings and data; they will be navi- 
gated across the Atlantic and then taken through 
the canals and lakes to Chicago. The Santa 
Maria, which was lately launched, has been built 
by the Spanish Government ; the Pinta and Niiia 
are being constructed by the Exposition authorities 
under the superintendence of a United States naval 
officer. 

We have said enough in the foregoing brief 
review of the progress of the Columbian Exposi- 
tion works to show that no fear need be enter- 
tained that the buildings will not be ready for 
exhibits in due time ; and, in conclusion, we would 
desire to pay a just tribute to the untiring skill and 
energy of Mr. Burnham, the engineer and archi- 
tect of the Directory, and who, we are glad to be 
informed, wil), after his constructive work is 
finished, be called upon to fill an equally important 
post in the administration of the Exposition. 
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A History of Watches and other Timekeepers. By JAMES 
Francis KenpAtt, Member of the British Horological 
Institute, &c. With numerous Illustrations. London: 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, 
Ludgate Hill. [2s. 6d.] 


Tuts book excites admiration for the mechanics of 
many centuries ago. They worked at great dis- 
advantages, yet most patiently and successfully, 
and have handed down to us many rudimentary 
principles on which nearly all our mechanical con- 
trivances are founded. An instance may be given 
in the old clepsydra, one of which is illustrated 
and shows that as early as 300 B.c. the Egyptians 
had mastered many of the possibilities of hydraulics, 
but mechanical details were imperfect, probably 
because of want of tools. Many improvements 
were made in these water clocks, in which a steadily 
increasing volume of water in a cylinder forced up 
a ratchet engaging on a wheel, to the centre of 
which was attached the hand pointing the hour 
on a circular disc. In this, as in other branches 
of science, we owe much to the discoveries, after 
patient research and experiments, of ecclesiastics. 
In the tenth century a monk carried the horologe 
a step further in applying the law of gravitation 
to the working of clocks. The construction of 
the two types, the clepsydrae and the weight 
clocks continued, and improvements were from 
time to time made in details; but the superior 
performance of the pendulum latterly introduced 
a new element in the progress. Galileo, the astro- 
nomer, had been struck by the synchronous vibra- 
tions of the swinging lamps in the cathedral at 
Pisa in 1582, and his son is credited with adopt- 
ing a pendulum to a clock in 1649, although in 
1641 one Richard Harris made a turret clock with 
a pendulum in St. Paul’s Church, Convent Garden. 
The theoretical length of a pendulum in London 
is 39.14 in., and it varies from 39.20 in. at Green- 
land to 39 01 in. at Rio Janeiro, and this naturally 











leads to the mention of experiments with pendulums 
377 ft. long on the Eiffel Tower to determine 
terrestrial motion. But we cannot enter -into all 
the points of Mr. Kendall’s book. 

Watches became possible when Hele, about the 
sixteenth century, invented the main spring, and 
although it was many years before its action was 
made thoroughly uniform, the difficulties were over- 
come, escapements and other improvements being 
introduced. These are all described at length. 
But it may be sufficient to state that except for 
the development of the chronograph and some few 
other complications quite apart from the perfec- 
tion of timekeeping, the general adoption of the 
lever escapement and the going barrel may be 
called the last epoch in the history of the watch. 
The progress of the last fifty years has been, as 
Mr. Kendall states, marked, but has consisted 
rather in the perfecting of proportions than in the 
introduction of new principles. The narrative is 
brightened by references to, and illustrations of, 
curious old clocks and watches, Westminster and 
St. Paul’s clocks being completely described. The 
author has introduced anecdotes regarding the 
eccentricities of famous makers and wearers of 
watches—perhaps as a relief to the general reader 
from the study of the technical phase of the ques- 
tion, and this being so one may not object. In 
this connection it is interesting to note as an in- 
dication how fashions repeat themselves, that 
Queen Elizabeth, who had a passion for horological 
toys, had rings, bracelets, and other jewels with 
watches in them, while walking-sticks with watches 
were not unknown ; but it is to be hoped that we 
shall not be so retrograde in fashion as to adopt the 
watch casing in the form of an allegorically carved 
skull which was one of the delights of Queen Mary 
Stuart. 

Mr. Kendall is an advocate not only for a 
twenty-four day, but for a unification of time, 
instancing inconvenience in making appointments 
to the minute for telephonic communication with 
Paris as a consequence of the difference in time. 
We are doubtless tending in this direction. In 
America they have five different hours, from east 
to west, determined by the meridians. Perhaps a 
common time for Britain and Ireland would be a 
step in the right direction, and if Germany makes 
the change frequently discussed, of taking the time 
of the 15 deg. east of Greenwich, and which passes 
through Sweden, Germany, Austria, and Italy, 
another step would be gained, but it can only 
be gradually that the change can be wrought, pre- 
suming it to be desirable. To hasten the popu- 
larising of the twenty-four hour day, which 
would be an advantage at least in travelling, many 
suggestions have been made. In the seventeenth 
century a German made a clock with two-hour 
circles, the inner completing the notation from 12 
to 24. A compromise is suggested by the author’s 
firm. They propose to make the hour-hand double 
its usual length, extending equally on both sides 
of the centre, so that it could be pointing to 18 as 
well as 6. Those who cared for the old notation of 
two 12 hours could thus have no difliculty, while 
those wishing to count 24 from midnight might do 
so. The striking and counting of 24 bells would 
not be quite pleasant, but this should not be 
regarded as an insuperable barrier. A valuable 
part of this interesting book is that giving sugges- 
tions as to the treatment of watches and clocks, 
while the illustrations materially help in mastering 
detail. 
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SIEMENS’ ALCOHOLOMETER. 

THE apparatus which we illustrate this week has 
been designed to give a practically continuous re- 
gister of the quantity and the quality of spirit coming 
from a still, both of which have to be ascertained for 
excise purposes. A section through the apparatus 
is shown in Fig. 1 on the next page. The spirit is 
admitted to the apparatus by the pipe shown on the 
right, and thence it passes through a series of mix- 
ing tubes a to a chamber in which isa float, connected 








by suitable links and gears with the proof register. 
From this chamber it passes to the measuring 
drum c shown on the left of the figure, where 
the quantity of spirit passed is automatically 
registered. Such in outline is the instrument, 
and we may now proceed to describe it in detail. 
Commencing with the registering drum, it will be 
be seen that it consists of an inner and outer 
cylinder, connected together by diaphragms to 
divide it internally into three compartments, which 
are of exactly 1} gallons capacity each. The spirit 
is admitted around the shaft on which the drum is 
mounted, and flows into the space between this shaft 
and the inner cylindrical boundary of the measuring 
sectors, as atd. From here it flows through one of 
three slots made through this surface into one of 
the three sectors, as shown in the figure ate. It 
rises gradually in this sector, the air escaping 
through a small pipe f. When this sector is full 
the level of the liquid in the annular space around 
the central shaft rises higher, and the spirit begins 
to flow through another slot in the second measuring 
sector shown on the left. This disturbs the balance 
of the drum, which then rotates through a third 
of a _ revoluticn, so that the second sector 
comes into the position formerly held by the first 
sector, the liquor from which escapes by the pipe 
shown on the outer circumference of the drum at 
g into a trough below the apparatus, whence it is 
led to the casks. As the drum rotates it operates 
an ordinary counter which registers the quantity 
passed in gallons. 

To register the strength of the spirit a float is 
employed. The height of this float, which is de- 
pressed by aspring, varies with the strength of the 
sp®rit, and by suitable links is made to determine 
the length of the bite of a friction pawl on a wheel 
which works a second counter. The float is 
shown in its chamber in Fig. 1, and in Fig. 3 
can be seen the link work connecting it with 
its counter. On the same shaft as the mea- 
suring drum is fixed a three-lobed cam shown 
enlarged at Fig. 4, which rotates with the drum 
and causes a roller riding on it to rise and fall three 
times in the course of a revolution. ‘This roller is 
carried at the end of a bell-cranked lever, one arm 
of which, h, carryirg the roller, is fitted with 
a friction pawl gearing with the rim of a wheel 
mounted on the same centre as the bell-crank, and 
which operates an ordinary counter. As the cam 
revolves one revolution the pawl rotates this 
wheel through three steps, the length of which is 
adjusted by the position of the float in the float 
tank in the following way. When the cam follower 
is descending along the back edge of the cam the 
other arm of the bell-crank 7, on which it is mounted, 
is carried forward from left to right. As will be 
seen in Fig. 4, it has a serrated edge, and finally 
comes in contact with a point carried at one end 
of a lever the other end of which is attached to the 
float. The bell-crank then cannot move further, 
and the motion of the pawl along the wheel is 
arrested, and takes a smaller bite on its wheel than 
it otherwise would do. As the float in the spirit 
tank rises and falls with changes in the strength 
of the spirit, this checking point engages with 
different teeth of theserrated edge of the bell-crank 
arm, and thus agreater or less motion is given to the 
wheel which drives the counter. If the spirit is 
50 deg. above proof this counter moves half as fast 
again as the measuring counter, and pro rata for 
other degrees of strength. Thus by reading both 
dials the average strength of the spirit passed 
through can be ascertained at the same time as the 
quantity. To insure accuracy it is essential that 
the spirit coming from the still shall be thoroughly 
mixed before reaching the float chamber, so that 
changes in the density of the liquid in this chamber 
may be gradual. It will be seen that on entering 
the apparatus at k, Fig. 1, the spirit has a choice 
of two paths to the float chamber. If it passes up the 
left-hand tube it will enter the float chamber through 
the perforated pipe above the float, and if it passes 
through the right-hand pipe it will enter the cham- 
ber below the float. If, as for instance, at the end 
of distilling a charge, the liquid in the float chamber 
contains little spirit, it will be denser than that 
which comes over on recommencing distillation 
with a fresh charge. In this case the whole of the 
tubes will be full of the heavier fluid. The new 
spirit then will rise up the right-hand tube instead 
of the left-hand one, and being lighter, will 
reach to a higher level than the fluid in the 
float chamber. It will then pass down to the 
lower perforated pipe, and rising through the 
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denser spirit to the outlet to the measuring appa- 
ratus, will become thoroughly mixed with it. | 
Similarly if the spirit being distilled at any moment | 
is heavier than that in the apparatus, it will pass | 
to the float chamber by the left-hand tube, and | 
descend through the lighter spirit to the outlet, 
from this chamber. In this way the accuracy of 
the registration is assured. Fig. 5 shows in detail 
the link by which the float is suspended from its 
spring /, Fig. 3. Fig. 6 shows a locking pawl to 
prevent any back motion of the strength registering 
wheel. Fig. 7 is a section through the brick pier 
on which the apparatus is mounted and shows the 
overflow reservoir, also shown in Fig. 9. The other 
figures show the general arrangement of the appa- 
ratus in reference to the filter m and cooler n placed | 
between it and the still. 
In the foregoing description it has been assumed | 
that the spirit flows through the apparatus at the 
normal temperature of 51 deg. Fahr. At other 
temperatures the density of the liquid is different, 
and to give a correct indication, it is necessary that | 
the float should have the same co-efticient of expan- 
sion as the spirit outside it. This is approximately 
attained by constructing it of thin copper and 
filling it entirely with spirit, after which it is| 
hermetically sealed. From its form the copper | 
containing vessel can yield to the changes of | 
volume of the spirit inside it, and hence its | 
co-efficient of expansion is the same. This method 
of correction is not quite exact, because spirits of | 
different strengths have different ratios of expan- | 


sion, and the spirit inside the float does not alter | fact that the co-efficient of expansion of the mea-;for in the present apparatus by filling the float 
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with that outside it, but the errors thus involved are| suring drum is much less than that of the spirit; with a spirit having a greater co-eflicient of 
small, and in practice counterbalance each other. | passing through it. This correction, it is true, is expansion than the average of that passing through 
Another correction is, however, required due to the | usually neglected, but has been partially allowed ithe apparatus. As the temperature rises above the 
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BORING HEAD FOR 6-IN, BREECHLOADING GUNS, 


|normal the measuring drum registers too large a 
quantity of spirit, but the float expanding more 
than the spirit in which it is placed registers some- 
| what too high a density, and thus underestimates 
| the amount of spirit present. In this way the two 
| errors are made to compensate each other very accu- 
|rately, the residual errors being very small, and 
| these, if desired, can be eliminated by calculation. 





MODERN UNITED STATES 
ARTILLERY.—NO. XVII. 
(Fics. 377 To 385.) 
Tue Navy 6-1n. BREECHLOADING RIFLE. 
Tue 6-in. breechloading rifle may be termed 
| the pioneer of the high-power navy guns. As 
|early as September, 1881, bids were requested for 
‘the furnishing of steel forgings for the purpose of 





Kinase 


100 


ENGINEERING. 


[JuLy 22, 1892. 








TABLE XXX.—Test or METALS IN Guns Nos, 1 anp 18. 



































| $ io { 
| Tensile Strength. | Elastic Limit. ——— | aS oe ater | 
Part of Gun. | ies _ (per cent.) (per cent.) Dn ies 
| | | | 
| No.1. No.18. | No.1. | No.18. No. 1. No. 18. No.1. | No. 18 
Tube... ..| 74,78 84,530 29,833 42,149 28.52 23.87 39.41 | 46.05 
Jacket ..| 75,000 88,300 84,065 | 44,200 27.58 | 22.80 42.23 | 38.50 
A oe! oo ee 116,700 44,733 | 68,700 18.78 14.92 26.79 25.90 
A 88,465 cf 39,810 | és 25.53 ¥ 87 41 
A 93,733 121,769 41,235 | 68,980 23.71 15.95 36.72 | 81.05 
A 86 436 is 41,030 | es 29.40 # 45.60 
A 91,523 108,112 52,337 | 63,025 , 15.20 i 29.18 
A 94,607 6 49,553 | e 18.67 < 28.35 
A 90,799 107,543 41,694 59,854 20.30 16.45 32 37 32.65 
A 109,881 - 44,117 ip 12.32 % 12.31 
B 107,314 101,672 46,297 53,618 18.17 16.70 24.19 29.20 | Allin No.1 
c 93,030 99,608 33,104 54,932 16 45 17.42 21.16 39.36 | Al ,, 
D 93,956 103,297 49,569 53,287 25.51 16.42 37.78 2.56 |B yy 
E 110,574 44,869 | 55,200 15.13 | 17.30 18 73 $310 {Ci 
102,880 162,700 44,727 | - 18.90 . 26.49 ty On ss 
F 88,555 119,738 29,254 62,681 22.36 18,05 32,59 35.26 |D ,, 
G 101,879 | 103,171 42,755 61,148 17.20 17.77 20.90 | 3661 | Dy » 
Tr 82,501 81,191 | 45,701 41,600 12,80 12.10 22.00 13,32 
| 








building a 6-in. gun. Of the fifteen steel firms to 
whom the request was made only two responded. 
The contract was awarded, but, as in May, 1884, it 
had not been filled, except in a very minor part, it 
was cancelled. 

In June of 1882 a contract was awarded to the 
Midvale Steel Works of Pennsylvania for steel 
forgings for two 6-in. guns. Since that time a 
number of contracts have been made with the firm, 
and in fact they have supplied the greater part of 


quires about a dozen heats and 12 hours hammering. 
As long as the forging can be heated all over at one 
heat it is also hammered all over, but when it 
becomes too long for the furnace, one end is heated 
and hammered at a time. When the forging is 
completed the excess of metal at the ends is re- 
moved, and from this excess test bars are cut and 
tested. From the physical qualities shown in this 
test is determined the heat at which the forging is 
annealed. 





the steel used for the 6-in. guns for the Navy. At 
the time of the first contract, the Midvale Com- 
pany had had but comparatively little experience | 
in the forging of gun steel, but the result of 
experience since that time has been a vast improve- 
ment in the quality of the steel, as will be seen in 
Table XXX. (given above). The improvement in 
plant and processes that the Company has made has | 
been such that now it is able to turn out with com- | 
parative certainty steel for this calibre gun fully | 
equal to that of any market. | 

The steel for No. 1 was annealed, while that for | 
No. 18 was both annealed and oil tempered. | 

Several designs have been made for the 6-in. | 
guns ; the first design for Mark I. was made in| 
1881, but only one gun was constructed from this 
design. In 1884 the design for Mark II., Fig. 377 
was made and a number of guns have been con- 
structed from it. 

The tube, which is 184 in. in length, extends the 
whole length of the bore. Over the tube is shrunk 
a jacket 73.37 in. in length, which projects 9.53 
in. in rear of the tube and is threaded to receive 
the breech plug. 

The actual characteristics of the metal are deter- 
mined and on these is based the actual shrinkage, 
which shrinkage is so calculated that for a certain 
internal pressure the tube jacket and hoops will all 
reach their elastic limit at the same time. The 
formulas of Virile were employed in determining 
the thickness of the walls at various points and the 
shrinkage to be used. The ingot, from which 
the tube is forged, is made of cast steel, 30 in. 
square, and about 55 in. long, with a longitudinal 
hole 12 in. in diameter and 36 in. in length. The 
weight of the ingot is 15,000 1b. The metal from 
which the ingot is cast is made for the ordinary 
open hearth Siemens process, and just before 
tapping is stirred with hickory rods. 

Test bars are cast at varicus times from the metal, 
and are broken, and by the fractures the carbon and 
solidity of the metal are determined. 

Whan everything is ready the metal is tapped 
into a ladle and from that it is poured into the 
mould. The gate enters the mould from the 
bottom until the mould is partially filled and then 
it is poured in at the top. As the metal cools and 
contracts the mould is kept full by pouring in 
crucible steel, charcoal being kept on top of the 
mould to keep the metal liquid. —- 

The casting, when cooled, is ready for forging. 


The tube is then finished as a forging and is 
shippedtothe Navy Gun Factory at the Washington 
Navy Yard. 

The jacket is made from a casting similar to that 
from which the tube is made, and the operations of 
forging and heating are very similar to those just 
described for the tube. 

The ingots for the hoops of the first few guns 
were cast about 13 in. square, and weighed about 
1000 1b. They were heated and, after forging into 
a rough cylinder, pieces, weighing about 400 lb. 
were cut off from the tops and the remainder were 
then upset to a cheese shape and 11 in. holes 
punched through their centres. After this each 
ingot was reheated, placed on the horn of an anvil 
and hammered into shape, being frequently changed 
end for end on the horn of the anvil. As it ap- 
proached a finished shape a special tool was inter- 
posed between the hammer and the hoops. The 
hoop was finally laid on top of the anvil and ham- 
mered on the ends, and then annealed. 

At present the ingot for a hoop is 15 in. square, 
4 ft. long, and weighs 3100 lb. It is heated and 
the upper third cut off. The remaining two-thirds is 
then cut into three or four pieces, according to the 
width of the required hoops. These pieces are re- 
heated, hammered to an octagonal shape, upset 
and hammered to discs about 1 ft. in thickness. 
They are then punched nearly through with a 
conical punch, reversed and punched again from 
the other side. The operation is then repeated with 
a larger punch. The imperfections are thenchipped 
off leaving hoops 10 in. or 12 in. thick, pierced by 
/holes about 10 in. in diameter. They are then 
hammered on a tapering mandrel and V-shaped 
anvil, and then finally hammered in a die of proper 
width. They are then oil tempered and test bars 
are submitted for inspection. It was first intended 
to make the trunnion hoops of forged steel, but 
after two attempts and failures it was decided to 
cast them, and all of them are accordingly made in 
this. way. 

When the tube is received at the Naval Gun 
Factory it is put on a lathe, centered with great 
care, -and rough- bored and turned to within gin. of 
the finished diameters. It cannot be rough-bored 
and turned to within closer margins of the dia- 
meters, on account of the slight warping which 
usually takes place during oil tempering, which 
consequently necessitates recentering. 

The jacket is rough-turned and bored to within 





For the first forging the ingot is heated for 24 hours | } 


and then gently hammered to close the blow-holes. 
It is then reheated by aid of a blast in 18 hours to 
a bright forging heat, and then hammered until its 
cross-section is an octagon about 17 in. on a side, 
after which the ingot is allowed to cool, and then 
chipped with a chisel to remove all cold shuts and 
other surface defects. 

The heating and hammering on a V-shaped anvil 
is then continued until the forging is reduced to its 
required dimensions, To effect this reduction re- 


\f in. of the finished diameters, a less limit being 

|allowed in this case, since, being a shorter piece, 

| the warping during oil tempering is not as great as 
in the case of the tube. The method employed is 
the same as the case of the tube, except that in 
boring a hollow boring tool is used, which removes 
a solid core weighing 900 lb., from which may be 
made a 3-in. breechloading howitzer. 

| The tube and jacket are now oil tempered. 

| This is done by heating them in a wood fire toa 

| heat determined by previous tests of the metal, and 





immersing them in oil a number of times, the num- 
ber also depending on previous tests. No.1 gun 
had none of its pieces oil-tempered, and was built 
up as the piece came from the works. This oil 
tempering is one of the most important steps in the 
manufacture, and on its success depends to a great 
extent the physical characteristics of the metal. 

The pieces are now finally tested, and if satisfac- 
tory, are provisionally accepted. 

The jacket is now placed in the lathe and finished, 
bored as near as possible to the established dia- 
meter, and then star-gauged. As it is much easier 
to turn an exterior diameter than an interior one, 
the tube is turned after the jacket, its diameter 
being equal to the diameter of the jacket plus the 
shrinkage. For the same reason the interior of the 
hoops are turned first, and afterward the corres- 
ponding shrinkage surfaces. The interior measure- 
ments of the jacket do not vary more than .002 in. 
or .003 in. from the required diameters. 

The tube and jacket are now removed to the 


-|shrinking pit. The tube is placed in it, muzzle 


down, so as tobe in the centre of the pit, and a 
wooden box built aroundthe shoulder. The jacket 
is thoroughly cleaned and placed, breech end up, 
in a wrought-iron flask, around which a wood fire 
is kept burning, until the operator, by inserting a 
gauge in the jacket, finds that it has been sufficiently 
expanded to allow for shrinkage with sufficient 
clearance to slip easily over the tube. The flask is 
then removed and the jacket lifted by a crane, 
moved to the shrinkage pit and lowered over the 
tube until arrested by the shoulder onit. At this 
shoulder a stream of cold water is now turned on 
to make the jacket cool, and nip first at this point. 

When the jacket is cool the gun is lifted from 
the pit and placed horizontally on skids. The 
chase hoops are then heated in the same manner as 
the jacket, carefully wiped, slipped over the tube, 
forced into place, and a stream of water turned on 
the trunnion end of the hoop to make it nip first at 
that circle, and so make a close joint with the hoop 
next to it. 

When all of the chase hoops are shrunk on, the 
gun is again put in the lathe, the jacket turned to 
the diameter prescribed for shrinkage, and the 
chase hoops and chase turned to the finished 
dimensions. The C, A, and B hoops are then 
shrunk on in the same manner as the chase hoops, 
the C hoop being put on from the muzzle and the 
others from the breech end. The gun is again put 
in the lathe, fine turned, the thread cut on the gun 
and the screw on the trunnion hoop, which hoop 
securely locks the B and C hoops. The muzzle and 
breech faces are then faced off to the proper length 
and the chamber reamed out. The reamer for this 
purpose is made the exact shape of the bore, and 
cuts the two cones at each end of the powder 
chamber, and the intervening cylindrical surface of 
the chamber all at the same time. 

The gun is now ready for rifling. The rifling bar 
used is 5 in. in diameter, with a groove cut in it 
whose twist is the same as that of the rifling. To 
cut this groove the developed curve of the rifling is 
laid off on a horizontal plate at the side of the lathe. 
A groove is cut along the curve, in which travels a 
stud, which moves a ratchet gearing into a wheel 
on the end of the bar. As the bar travels along 
the lathe the stud and ratchet move out in the 
groove, causing the bar to revolve, and the station- 
ary cutter cuts the required groove. The rifling 
head carrying the cutters is fitted on the end of the 
bar. 

During the manufacture of the first lot of guns 
there was no special rifling machine at the Navy Gun 
Factory, and consequently the rifling was done on 
a planing machine. The gun was laid on a planer 
table, and supported hy a chock at the breech end 
and acollar at the muzzle end, by which it could 
be revolved about its axis, and a new surface of 
the bore presented to the rifling tool when desired. 
On the muzzle end of the planer was a standard, 
which passed freely along the rifling bar, and 
served to support it. It had a stud projecting 
down into the groove in the bars. As the gun 
moved forward, the stud, moving in the groove, 
cause the bar to revolve, and the cutters cut a groove 
in the gun which was a reproduction of the one on 
the bar. There were eight cutters on the rifling 
head, Figs. 382 and 383, and eight grooves were 
thus cut at once. The grooves were first roughed 
out all around, and then finished to the required 
profile, with finishing cutters. On account of the dif- 
ference inthe width of the grooves at the breech 
and muzzle, a second groove has to be cut in the 
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bar, having the diminished twist of the reverse edge 
of the groove. The rifling is finished with this 
groove and the finishing cutters. The elevating 
band is now shrunk on, and the screw box for the 
breech plug cut and slotted out, and the breech 
mechanism is fitted. 

The bore of this gun is 30 calibres long, and its 
total capacity is 5604 cubic inches. The capacity | 
of the powder chamber is 1414 cubic inches, so that | 
the number of expansion volumes is 3.96. The) 
cone between the chamber and the bore is made 
long to prevent the erosion caused by the gas rush- 
ing against a shoulder made by a sudden change in 
diameter. The various dimensions of the breech- 








plug are calculated by empirical formulz based on 














throughout the bore, and preventing the gases 
from getting by the land and causing erosion. The 
developed curve of the rifling is a semi-cubic 
parabola. : 

Mark I. was the same as Mark II. in all essential 
points, and differed from it only in certain details. 
The grooves in Mark I. were the same width 
throughout. 

No. 1 gun was the only one made on the 
Mark I. design. The next guns were made from 
Mark II. 

The gun is designed to fire projectiles weighing 
1001b. with a charge of 50 1b. of powder, this giving 
a density of loading of 0.99 in Mark I., and 0.98 in 
Mark II. (See Figs. 386 to 388.) 
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experience with the interrupted screw system of 
fermeture, both in the United States and in other 
countries. The elevating band is shrunk on, and 
adds but little, and is not intended to contribute 
any, to the strength of the gun. The gun is rifled 
with 24 lands and 24 grooves, the former 0.3 in. 
and the latter 0.4847 in. wide at the breech 
end. The grooves are 0.05 in. deep, and 
the corners formed by arcs of circles 0,02 in. 
radius. The sides of the lands are slightly 
inclined in from the centre, and when pro- 
duced cross each other and are tangent to a circle at 
the centre 0.15 in. in diameter in rear and 0.125 in. 
in diameter at the muzzle, Figs. 384 and 385. 
The rifling begins at the forward end of the com- 
pression slope with a twist of one turn in 180 
calibres, and, in a distance of 134 in., increases to 
one turn in 20calibres; thence to the muzzle, a dis- 
tance of 9.85 in., the twist is uniform and one turn 
in 30 calibres. Atthe breech the grooves run into 
the compression slope, the lands being cut away 
with that slope. The reverse edges of the grooves 
are given a twist slightly less than that of the 
driving edges in order to decrease the width of the 
grooves by 0.05 in. from breech to muzzle end of 


In Mark III., Figs. 378 and 379, it will be noticed 
that the gun and all its parts have been much 
lengthened, and the hooping of the chase extended 
to the muzzle. The length of the tube is 187.41 in., 
an increase of 3.41 in. The jacket is increased 
2.38 in., being 75.75 in. long. The number of A 
and B hoops have been decreased by one, being 
in this design four. 

The general method of construction has, how- 
ever, remained unchanged. 

Figs. 380 and 381 show the design of the 6-in. 
breechloading rifle 40-calibre gun, its total length 
being 253 in. It is very simple of construction, 
consisting merely of a tube, jacket, sleeve, and 
locking hoop. It gives excellent ballistic results 
and has suflicient strength to withstand the pres- 
sure. 





SPECTROSCOPE FOR THE HALSTED 
OBSERVATORY. 


No branch of astronomical research has made 
greater strides during the past few years than that 
of astronomical spectroscopy, and in no other branch 
have the appliances used been subject to greater 
improvement. Now that the spectroscopic work of 
astronomers covers so much ground and embraces 
such a variety of investigations, such as solar work, 
the measurement of the motion of stars in the line 
of sight, the study of the spectra of stars, comets, 
and nebule, &c., the tendency in the future will 
probably be towards the construction of instruments 
specially designed for one class of work only ; but 
that such departmental spectroscopes, as they may 
be called, are not a necessity even for the carrying 
out of investigations of the very highest class is 
proved by the instrument forming the subject of 
the present article. This beautiful instrument, 
which we illustrate on pages 102 and 103, is one 
constructed by Mr. John A. Brashear, of Alle- 
gheny, Pa., for the use of Professor C. A. Young, 
at the Halsted Observatory, connected. with 
Princeton College, where it is used in connection 
with the large equatorial telescope of 23 in. 
aperture. 

This spectroscope has been designed to cover a 
large range of work, and it may be regarded as the 
most complete instrument of the kind which has as 
yet been constructed. In solar spectroscopy it can 
be used for the study of either sun-spot or chromo- 
speric spectra, or for the examination of promi- 
nences ; it can be used with high dispersion for the 
measurement of stellar movements in the line of 
sight ; it is available for the study of stellar 
spectra ; and with a low dispersion the spectra of 
comets or other faint objects can be examined. 
Moreover, both the collimator and the view tele- 





bore. This decrease is made to allow for the wear- 
ing of the land and insuring a good hold on it 


scope are each furnished with two objectives, the 
one corrected for the D line and the other for the 








H line, so that the instrument can be employed 
either for visual observations or for photographic 
purposes. The objectives, which are mounted on 
steel cells, are 24 in. in diameter with 30} in. fucal 
length, and they have been made by Mr. Brashear 
to curves calculated by Professor Hastings. 

The dispersion equipment of the instrument 
comprises, first, a set of four Rutherford prisms, 
each measuring 4 in. at the base by 24 in. high ; 
second, a magnificent 5-in. Rowland grating ruled 
with 14,440 lines per inch on a speculum metal 
plane prepared by Mr. Brashear; and, third, a 
single prism of 30 deg. angle, made of flint glass, 
and arranged to be mounted on the table which 
carries the grating. This is intended for use in ob- 
serving the spectra of comets or other faint objects. 

The general construction of the instruments is 
shown by the perspective view (Fig. 1) on page 
102, which represents it as arranged for use with 
the grating. Figs. 2 to 13, on page 103, show 
various details, to which we shall refer in due 
course. As will be seen from Figs. 2, 3, and 4, the 
central part of the frame of the spectroscope con- 
sists of a tube I, 4} in. in diameter, which is firmly 
attached to two castings H H!, these castings 
having eyes through which the four carrying tubes 
GGGG extend. It is by these carrying tubes 
that the instrument is connected to the telescope, 
its position on the tubes being fixed by the clamp- 
ing screws shown in Fig. 3. J J are two steel 
tubes which also extend through the castings 
H H’, their outer extremities being braced to the 
latter casting by the diagonal steel tubes KK. To 
the tubes J J is fixed the casting L, which serves 
to carry the rotating table C (as shown in Fig. 5), for 
use with the grating or single prism. Or the table 
D for the train of prisms can be attached to the 
tubes J J, as shown by Figs. 11, 12, and 13. 

The collimator B carries at one end the slit A, 
this being mounted on a short tube which can be 
firmly clamped in position. The focussing of the 
slit to suit the objective of the great telescope is 
accomplished by turning the milled head a, the 
position of the slit being read upon an iron scale p 
fastened to the tube I. The collimator slides in 
bearings in the castings H H’. It may be noted 
here that the focal length of the 23-in. objective 
for the violet portion of the spectrum near the 
lines H and K, is about 3 in. longer than that for 
the green rays, so that provision is made for a 
longitudinal movement of the collimator through a 
range of about 4 in. ; thus the slit plate can be 
brought into the focal plane of rays of any colour. 
The objective of the collimator is screwed into a 
tube g, Fig. 4, which slides in bearings on the 
coJlimator and is focussed by a screw ¢ which is 
operated by the milled head c’ acting through the 
system of rods c’ c’”’, These rods are connected by 
Hooke’s joints, and are arranged so that the rod 
ce”, which carries a small circle, travels past a scale 
fixed near c, and thus indicates the position of the 
objective with reference to the slit. The rod c” also 
carries a small pinion d, which communicates 
motion to another pinion e carried by a short 
spindle e’, which is coupled by a rod e” to 
the screw e”, which moves the tube g’, carry- 
ing the objective of the observing telescope. The 
latter is thus focussed simultaneously with the 
collimator. Owing to the great size of the prisms 
(which was not contemplated when the drawings 
from which Figs. 2 and 4 have been prepared were 
first got out), the rode” (Fig. 10) had to be added, 
and the other rods altered, as shown by that 
figure. Thee jointed and sliding rods are used in 
all positions of the telescope. 

The slit, which is a beautifully finished piece of 
work, is a single motion one, with a maximum 
opening of 1 in. by $in. It is provided with an 
auxiliary side motion to bring the large aperture 
central when required, and also for convenience 
in observing the solar prominences. End dia- 
phragms are also provided, by means of which 
the length of the slit can be reduced from 1 in. to 
in. A finder is carried under the slit to observe 
the slit and a star simultaneously, the arrangement 
being shown by Fig. 1. This view also shows the 
spark arrangement and Geissler tube-holder for 
furnishing a comparison spectrum, which is thrown 
into the slit by a comparison reflector. In connec- 
tion with the slit there are also provided a set of 
coloured screens which can be interposed when 
desired, and also a ‘‘rotation prism” which enables 
the observer to bring any part of the sun’s limb 
parallel with the slit without rotating the spectro- 
scope. The view telescope is shown by the perspec- 
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SPECTROSCOPE FOR THE HALSTED OBSERVATORY, U.S.A. 


CONSTRUCTED BY MR. JOHN A. BRASHEAR, ALLEGHENY, PA., U.S.A. 
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scales enable the chief adjustments of the instru-, fection of workmanship of the instrument, Mr. 
ment existing at the time of any given observation | Brashear’s reputation is sufficient guarantee. 
to be recorded for future reference. Of the per-! Of the work of this spectroscope it is as yet too 


| 
| 
. ‘ 


early to speak, but we may be quite certain that 
in the hands of Professor C. A. Young its capa- 
bilities will be most fully utilised. 
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GLASGOW CENTRAL RAILWAY. 
(Continued from page 70.) 

Tue Bridgeton Cross Station is mostly in the 
open. To secure this desirable end the railway 
gets off the line of Dalmarnock-road by a curve of 
20-chains radius and the stationisbuilt on acquired 
ground to the south of the open space forming 
Bridgeton Cross. The tunnel frout affords oppor- 
tunity for some architectural display and it is 
certainly neat. It is of white freestone, treated in 
a bold rustic manner. The length of the station 
is 640 ft. The walls on either side in the open are of 
masonry, with a batter of 1in 8, and finish 3 ft. 
thick. Part of the station is under the street, and 
the difficulty of roofing it in has been increased by 
a junction of a railway going east to London-road, 
the Act for which was obtained in 1889. The width 
over the two lines and platform is about 100 ft., 
and as the engineers were restricted for head-room, 
owing to the necessity of keeping the railway 
level as high as possible, they adopted a series 
of columns with longitudinal girders to sup- 
port the girders spanning the. railways. The 
ordinary 6-ft. way on each line is widened out to 
9 ft., and in it there is a row of cast-iron 
columns 2 ft. in diameter, placed at 30 ft. centres 
and connected by plate girders. On the platform 
between the diverging lines are three columns 
similarly placed and connected. The length of the 
longest cross-girder is thus reduced to 27 ft., 
although at the part of the station where there is 
but single line, without columns for intermediate 
support, the span is 40 ft. Between the girders, 
which are placed at 7 ft. 6 in. centres, jack-arching 
has been built in the same way as in covered way 
under Argyle-street (page 676, vol. liii.). 

The Camlachie Burn had to be lowered to carry it 
clear of the station, and is carried by means of a 
syphon under the rails and platforms. Two 48-in. 
pipes werelaidin9-ft. lengths packedin concrete in a 
trench under the permanent way and up the slopes. 
In the wells at either end are sluices so that the 
water can be diverted into any one of the two pipes 
to admit of the other being repaired or cleaned. 
The details are shown by Figs. 75 and 76, an- 
nexed, 

Glasgow Green Station (Fig. 77), which is illus- 
trated in our two-page plate, is 600 ft. in length, 
has two long stretches in the open, 120 ft. at 
one part and 50 ft. at another. It occupies the 
site of several houses which formerly ran alongside 
of Canning-street, but were razed to the ground to 
provide an open space for the station. In Canning- 
street the tunnel has side walls of brick with girders 
spanning the street and carrying jack-arching. 
Such parts of the Green Station as are covered in 
are treated ina similar way. The covering-in was 
necessitated at the part where the line curves from 
Canning-street, as shown in plan and under Craig- 
nestock-place which crosses the railway: The side 
walls are shown in cross-section (Fig. 78). They 
are 3 ft. thick with 2 ft. 3 in. concrete backing ; 
where roofed in there is wiite enamelled brick. 
Where the railway is not covered in, the side walls 
are surmounted with a brick wall at street level 
with ashlar base course and cope as shown. The 
cross-girders are 52 ft. long and 4 ft. 3 in. deep, 
the span being 47 ft. They are placed at 10 ft. 
centres, the intervening space being covered in by 
jack-arching. These girders rest on granite beam 
blocks on the side walls. The lattice girders A, 
spanning the station, and Band C resting on the 
lower flange of A at one end, and on the tunnel 
facing at the other end, are for the booking offices 
and station buildings. The details of these lattice 
girders, almost the only ones used on the under- 
ground part of the railway, are shown on Figs. 81 
to 84. The station platforms are continued for a 
short length into the tunnel (Fig. 79), showing the 
construction with the double platform, and Fig. 80 
with a single platform. The railway when it leaves 
the station passes into Glasgow Green, where the 
construction was by cut and cover, a trench being 
excavated to the complete width. 

We come now to deal entirely with underground 
stations. The station at the Cross occupies a very 
advantageous site. Not only is it in the centre of 
a very busy part of the city, but a fine triangular 
space has been secured for the erection of station 
buildings which will afford the engineers some little 
scope fora display of architectural beauty of which 
otherwise the railway is deprived, except perhaps 
inthe symmetrical curves of the beautiful arched 
bridges which span the River Kelvin and to which 


we shall refer in another article. As the drawings | 


of the station buildings have not been completed 
we must content ourselves with a reference to those 
interesting although unpoetic facts regarding 
girders, &c., underground. 

At the Central Station, half a mile further west 
in the same street, the station is also underground, 
and immediately under a girder bridge carrying 
the main line of the Caledonian Railway into the 
terminal station. Under the overhead railway are 
to be the booking offices, and part of one of the 
platforms will be open. Hoists too will connect 
the underground and overhead lines. At these two 
stations the underground works are alike, and part 
of the next station, Anderston, about half a mile 
still further west, is also similar. 

The railway enters the Cross Station on a curve 
of 15 chains radius, and the width of the station 
is 59 ft. At the Central Station the line is on the 
straight and the width of station is 59 ft. At 
Stobcross Station, where there is a slight curve, the 
width is 55 ft. The engravings on our two-page plate 
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The section given shows the station partly covered 
in and partly in the open, but for a considerable 
length the whole of the station was covered in, both 
sides being of the same construction as shown on 
the left side of the section given. The method 
adopted in building was as follows: One side wall 
was built in trenches, without interfering with the 
traffic, in a manner similar to that adopted in the 
other parts of the work. The columns supporting 
the longitudinal girderswere then sunk in pits which 
were previously excavated and in which the concrete 
foundations were prepared. After the longitudinal 
girders had been placed in position, spanning the 
distances between the columns, the beam blocks 
were laid on the wall, and then the street was 
lifted for half the width in short lengths and cross- 
girders laid at intervals of 7 ft. 6 in., jack-arching 
being thrown between them in the usual manner 
and the street restored. It was thus possible to 
pass the traflic first over one-half of the width of 
the street while the other half was lifted to admit 
of the work underground being completed, and 
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show sections with details of roof girders. In the 
case of the Cross and the Central Stations, where 
the span is greater, there are columns on one of 
the platforms to afford intermediate support to the 
girders. The side walls, constructed of brick, 
with a facing of white enamel, are 3 ft. with a 
backing 2 ft. 3 in. of concrete, giving an overall 
thickness of 5 ft. 3in. The girders rest on granite 
beam blocks with bed-plates as shown (Fig. 88). 
The girders are on the usual web principle, curved 
on top to a radius of 194 ft. The depth at centre 
is 4 ft. 3 in., and at the ends 2 ft. 6 in. The 
stiffening T’s are at 4 ft. intervals. The elevation, 
plan, and sections show details (Figs. 86, 87, and 
89). The space between girders, which are at 10 ft. 
centres, is filled in with brick arching, 3-ring work, 
springing from the bottom flanges at a radius of 
4ft.4in. The girders at centre are tied by 1} in. 
bars encased in cast-iron pipes filled with pitch. 
The haunches of the jack-arching are filled with 
concrete with a covering of asphalt, and over that 
the street causeway. (Fig. 89.) For nearly the 
whole length of the railway there is an invert with 
a versine of 2 ft. 3 in, 

At the Anderston Station the demolition of a 
number of old buildings not only provides a fine 
site for station buildings, but admits of part of the 
station being in the open, so that this part of the 
station differs from that which we have described. 
It is unlike that of all other stations too in that it 
has an island platform, and a row of columns in 
the centre support the roof girders, while at the 
wider parts there are two rows. The girders stretch 
from wall to wall and have slotted holes to prevent 
them acting as continuous girders—in other words 
to provide the more readily for expansion and 
contraction. The columns here, as at the other 
stations, are octagonal and of cast-iron. They are 
16 in. in diameter at base, tapering to 12 in. at top, 
with ornamental cast-iron capitals. They rest on 
granite blocks 3 ft. by 3 ft. by 18 in. One half of 
the island platform is under the street, and the 
other half is within the building line of the street, 
so that there is no need to cover it over, the ground 
belonging to the railway company. A verandah is 
therefore to be constructed over a part of the 
length, while the other part of the site will be 
occupied by station buildings, as shown on cross- 
section (Fig. 90). 

The construction of the Anderston Station in 





view of its great width called for special treatment. 
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vice versd after the first half had been re-cause- 
wayed. The Botanic Gardens Station in the west end 
of the railway may almost be said to belong to the 
same group, having points of similarity, while 
the Stobcross Station, near the Queen’s Dock, the 
other underground station on the line, is of special 
construction. Of the Botanic Gardens Station we 
give part plan and sections on our two-page plate, 
showing the special feature of the design. The line 
passing under Great Western-road is in tunnel 
brick lined, but the immediate approach to the 
station is in covered way with girders and jack- 
arching. The line is on a curve of 19 chains 
radius. The station is about 500 ft. long. The 
side walls are of rubble concrete with white 
enamel brick facing, built with ballisters to give it 
a finished appearance. The walls are 5 ft. thick. 
(Figs. 92 to 94.) Although the roof girders extend 
right across the station a rectangular opening has 
been left above the rails (Figs. 91 and 92). It 
is 100 ft. long and 18 ft. wide, the remaining 
width of the station being covered in with jack- 
arching on the system already described. The 
girders are 51 ft. 6 in. long and 4 ft. deep with 
2-ft. flanges. These are supported on granite beam 
blocks 4 ft. by 3ft. 6in. by 15in. Transom girders 
19 ft. 3 in. long by 1 ft. 9 in. deep, with a flange of 
8 in. on top and 14 in. at bottom, are carried be- 
tween the main girders to form a seating for the 
wall inclosing the rectangular opening to which 
we have referred (Figs. 93 and 94). The transom 
girders rest on the bottom flanges, there being six 
of them on each side in the length of the opening. 
Outside the transom girders is the jack-arching, the 
ground above being made up to its natural level. 
On the top flange of the transom girder is erected 
an ashlar parapet wall 5 ft. high by 14 in. thick, 
while the end walls are built on the main girders. 
Around the walls shrubbery has been planted, so 
that but for the occasional smoke the opening will 
not affect the frequenters of the gardens. Besides 
it is in an isolated part. 

The Stobcross Dock Station, which is situated 
near the south end of Galbraith-street, and runs 
eastward from there ‘to Finnieston-street, will un- 
doubtedly be one of the most important works on 
the Glasgow Central Railway ; for not only is there 
to be a passenger station to accommodate the very 
heavy traffic expected, but a large goods and 
mineral yard has been provided south of the main 
line. In addition there are to be three separate 
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junctions as follows: 1. With the harbour railway 
(and here it may be remarked that one of the 
objects stated by the promoters of the scheme was 
to give the Caledonian Railway direct access to the 
docks, and it is to obtain this object that junction 
No. 1 has its being). 2. With the existing Cale- 
donian Railway depédt. 3. With the Lanarkshire 
and Dumbartonshire railways now in course of 
construction. 

The station is entirely underground. The walls 
are built of rubble concrete and faced with special 
red bricks, relieved at intervals of 20 ft. with 
white enamelled brick pilasters. The roofing is 
similar to that described in other stations, being 
of jack-arching and enamelled brick facing, thrown 
from girders carried on cast-ironcolumns. Of these 
cast-iron columns elevation and sections are given 
(Figs. 111 to 116). They are 1 ft. 9in. in diameter 
at bottom and taper to 1 ft. 6 in. at top, where 
there is an egg and dart moulding 14 in. deep. 
The base is 4 ft. square and is fixed to the concrete 
and granolithic blocks by 1}-in. Lewis bolts. The 
entrance to the station is on the street level, where 
also the station buildings are situated. Access to 
the platforms is by a stairway 12 ft. wide on 
either side, while hydraulic lifts: are provided for 
luggage. We give detailed drawings with a section 
of the station through the stairs, so that it is not 
necessary to enter into many details. 

Many features of interest were afforded during 
the construction, which had, of course, to be 
planned out, step by step, owing to the incessant 
passage of vehicles to and from the docks ; but the 
task of the contractor was lessened by the diversion of 
traffic througha bye street which had been previously 
repaved. By building the side walls in trenches 
and sinking pits for the columns, it will be seen 
that the modus operandi here did not differ greatly 
from that at Anderston Cross Station, already 
There was this difference, 
however, that the girders at Stobcross Dock Station 
are continuous over three spans, so that a condi- 
tion precedent to their erection was the total 
stoppage of traffic for the time being. After a con- 
siderable stretch of sidewall was ready, and the 
corresponding columns (Figs. 111 to 116) had been 
erected on their granolithic bases, the girders were 
simply rolled into position over the ‘‘ dumpling” 
which had been left in for that purpose. As 
will be seen from an inspection of the draw- 
ings the girders were at 16 ft. centres, and 
carried jack arches, sprung from transoms, as is 
shown in Figs. 96, 101, 107. As in the other 
stations every effort will be directed towards 
making the most of the light, hence the large use 
of enamelled bricks. 


(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 11, 1892. 

THE agitation at the Homestead Works reached a 
climax this week by the departure through Allegheny 
County of fifteen regiments of national guards. ‘There 
are 3800 workmen on strike at the Homestead Mills, 
and two or three thousand sympathising workmen 
have gathered about. The dispute over the wages 
scale with the Amalgamated Association at present 
writing has not been settled, and while it is not safe 
to make predictions, the general expectation is that a 
strike of serious proportions will be averted. Repair- 
ing is still progressing in nearly all the mills through- 
out the United States. Stocks of finished material 
are light everywhere, and that fact is stimulating 
inquiry, and to some extent demand, especially along 
the Atlantic coast. Throughout the north-west there 
will be heavy requirements to be covered during the 
next two months, for wire, sheet iron, agricultural 
implements, all kinds of hardware, building material 
a merchant bar. All indications point to a healthy 
and steady demand for iron and steel products. Steel 
rails are very dull, and the output is less than half of 
capacity. A good deal of railroad building is being 
seriously talked of, and in fact work has already been 
begun on about one thousand miles of new mileage. 








BRIDGING THE MississiPri.—A great bridge across the 
Mississippi at Memphis is just completed. The length of 
the bridge and the approaches from the Arkansas side to 
the landing on the Tennessee side is three miles; the 
length of the bridge proper is three-quarters of a mile, 
and the length of the longest —_ which is the third 
longest in the world, is 794 ft. There are five spans to 
the bridge, which is built on the cantilever principle. 
Some 9000 tons of steel were used in its construction, and 
it has cost its builders, the Kansas City, Fort Scott, and 
Memphis Railroad Company, about 600,000/. 


THE PRIESTMAN OIL ENGINE, FROM AN 
AMERICAN ENGINEERING STANDPOINT. 


By Dr. CotemAN SELLERS, Memb. Inst. C.E. of 
Philadelphia, U.S.A. 


THE petroleum engineof Messrs. Priestman Brothers, 
Limited, of Hull and London, is being made in Phila- 
delphia, U.S.A. Dr. Coleman Sellers, having acted as 
consulting engineer to the American establishment, was 
asked to take part in the discussion of the paper on 
‘* Petroleum Engines,” read March 8, 1892, before the 
Institution of Civil Engineers, by Professor William 
Cawthorne Unwin, B.S., F.R.S., M. Inst. C.E., &c. 
In reply to this invitation Dr. Sellers has sent to the 
secretary of the Institution the communication which 
we subjoin. 

Professor Unwin has followed the development of 
the invention in Great Britain, and we give what Dr. 
Sellers has written as the opinion of one who has 
approved of the course pursued by the makers in 
building in America a type of engine in accordance 
with the engineering precedents of that country. 

The experiment of an English house adopting for 
their foreign trade the habits of thought and the 
mode of operation of a country where the difference 
in methods is so striking as in this case, is an unusual 
event in the history of applied mechanics. Dr. 
Sellers’ communication is as follows : 


Professor Unwin’s paper on ‘‘Petroleum Engines,” read 
before the Institution of Civil Engineers, on March 8, 
1892, isa valuable contribution to our knowledge on this 
subject, and comes i Sag. to its readers in the 
United States, where the Priestman petroleum engine 
is attracting a great deal of attention. 

The introduction of the Priestman petroleum engine 
into the United States has been undertaken by a branch 
manufacturing plant in Philadelphia, Penn., under the 
direct supervision of one of the Messrs. Priestman 
Brothers, a member of the firm of Priestman and Co. 

Very fortunately Mr. Priestman was acquainted with 
Mr. Henry G. Morris, formerly a member of the well- 
known firm of Morris, Tasker, and Co., makers of iron 
tubing, &c., more recently engaged as engineer in erect- 
ing gas works, &c. Mr. Morris’s familiarity with Ameri- 
can high-speed engines led him to suggest some changes 
from the English type to make it more readily constructed 
by means of American machine tools. 

Mr. Morris called the firm’s attention to what Professor 
John Sweet had accomplished in high-speed engines in 
his construction of the straight line engine. A visit was 
paid to Professor Sweet, at Syracuse, when that able en- 
| ome. being fully informed as to the merits of the 

riestman engine, was quite ready to aid in the introduc- 
tion to the United States, and with commendable liber- 
ality he offered his valuable advice and arranged to assist 
in the production of the first engines of this design as 
far _ his special machinery could be spared from his own 
work. 

It thus came about that a type of engine already well 
adapted to high speeds came to be applied. The 
Priestman engine, designed on the straight line principle, 
with all the working parts accessible, and made with a 
view of great endurance, was built and tried, after which 
the firm of Priestman and Co. saw that it would be wise 
to give the Americans what pleased them the best, and 
decided to depart from their own model in this branch 
establishment. 

When I was called to give advice as consulting en- 
gineer, I recognised the correctness of their judgment 
and heartily approved of the course they were about 
pursuing. 

At no distant day I hope to present a paper upon the 
American type of the Priestman engine to be read before 
the Franklin Institute, as soon as the manufacture of the 
engines has been sufficiently advanced and a machine 
of the proper size for exhibition placed at my disposal. 

I send herewith a photograph of the American engine 
which shows two flywheels, the disc hubs of which carry 
the crank-pin, both wheels being between the bearings of 
the engine frame. These flywheels are not used for the 
transmission of motion by means of a belt, but serve the 
purpose of equalising the angular velocity. A heat engine 
that is not only single-acting but develops its energy 
only once in two revolutions of the crank, depends for 
the steadiness of its rotation upon the weight of the fly- 
wheel, and with a given weight of flywheel, the higher 
the speed, and the greater the regularity. 

The straight line principle with heavy flywheels form- 
ing part of the crank placed centrally between the two 
bearings presents a great weight of parts to receive the 
concussion of the explosive charge that occurs just after 
the crank has passed its dead centre, so that the journal 
bearings outside of the flywheel receive but a small 
portion of the shock, and each journal receives an equal 
amount of the impulse not absorbed by the heavy wheels 
that carry the crank-pin. 

Immediately after the explosion the pressure falls and 
the expansion of the heated gases continues to act on the 
piston with a steady but gradually decreasing force until 
the exhaust valve opens at the end of the half revolution. 

The ends of the shaft project equally beyond each 
bearing, enabling the band pulley to be put on one or the 
other side so that the engine may be erected right or left- 
handed, as the circumstances require, or two band pulleys, 
one on each side, can be used to drive separate machines, 

It is quite evident that the line pursued by the Priest- 
many Company in adopting a design that has become a 
favourite in America, a design that is theoretically cor- 








rect in principle, has at once tended to disarm criticism, 

















and such engines as have been constructed on this plan 
have demonstrated the correctness of the principle. 

There is in this country a great want for a quick run- 
ning prime motor that can adapted to lighting and 
pumping for farm work, and for driving light machinery 

enerally, the demand being for some independent instal- 
ation where steam is not available for many reasons. 
The Priestman petroleum engine does not, therefore, 
come in competition with steam engines and boilers, as 
it is not subject to thelaws that govern the management 
of steam and can be operated by any person of ordinary 
intelligence. When once started it needs no attention as 
long as the supply of fuel in the tank holds out. It 
: to be classed with the higher type of labour-saving 

evice, 

The great rapidity with which electric lighting has 
come into favour in America makes a ing necessity 
for an engine of this kind that can readily be erected 
and operated without the skilled attention required by 
steam engines and boilers. 

As an instance of the very perfect combustion that 
takes place in engines of this kind, I would state that I 
was present at the end of a five weeks’ test of one of the 
new style machines, working with high efficiency, and 
when taken apart it showed no deposit in any part of the 
cylinder or valves, and everything was in as perfect order 
as when the machine was started. The platina points for 
the ignition were as clean and bright as when they were 
put in. 

Bearing upon this engine it may be well to call atten- 
tion to a recent departure from ordinary practice where 
compressed air is used to drive rock drills and other 
mining machinery. The loss of heat incident to trans- 
mitting power by compressed air throughout long lines of 
pipe has suggested the placing of the compressor as near 
as possible to the drills to be operated and driving the 
compressor by electricity and not by steam. 

Several of the electrical companies are now designing 
motors that are intended to operate compressing machi- 
nery, the whole apparatus being in a measure portable, 
and in tunnel work the electric compressor advances with 
the drills and keeps near enough to them to be out of 
reach of the blast, but near enough to furnish the air quite 
hot to the drill cylinder. 

This is mentioned as suggesting a probable use for the 
Priestman petroleum engine which can be readily arranged 
to drive the compressor pumps, and be so adapted to 
—_ the drills without the necessity of the electrical 
plant and the transmission of electricity by wire to the 
compressors. 

It is expected that a demand for the Priestman engine 
will come from the railroad companies who want an 
engine of small capacity to drive a dynamo that will 
charge storage batteries for lighting and be independent 
of the locomotive, keeping up the supply of light when 
the cars are uncoupled and are being shunted or standing 
on sidings. The Priestman engine is well adapted to 
this use. 

The Board of Underwriters have examined the Priest- 
man engine and found it safe as regards fire risks, pro- 
vided the petroleum is handled with care and under 
present conditions when being taken from the barrel to 
the reservoir of the engine. 

In competing with gas engines, petroleum costs less in 
the United States than in England, while burning gas is 
much higher in price in the States than in England. The 
amount of country houses at present supplied with illu- 
minating gas is small compared with that unsupplied, 
limiting the use of gas engines to the gas-furnished areas 
or necessitating the erection of gas producers to feed the 
gas engines. 

I send herewith two photographs of the Priestman 
engine as made in America. These show the position of 
the two flywheels which take the place of the forged crank 
as seen in the engines built in Great Britain. Special 
machine tools have been made in America for boring the 
eyes and crank-pin holes in flywheels of this kind, which 
make the built-up crank more exact in the parallelism of 
the shaft and crank-pin than in the case of cranks cut out 
of the solid. The pin also is made much longer and larger 
in diameter, epg. increased wearing surface. The 
argument is that as the momentary great pressure in a 
10 horse-power engine crank is as great as the pressure on 
a 30 or 40 horse-power engine crank, the crank should be 
made of the same size as would be used on the larger steam 
engine. his can be accomplished in the compound 
crank without the loss of metal incident to the steel crank 
cut from the solid forging. 





LoveuBorovucH Sewace Disrosat.—A Local Govern- 
ment Board inquiry was held at Loughborough Town 
Hall on Wednesday, 13th inst., by Mr. Rienzi Walton, 
M.I.C.E., to consider an application from the Lough- 
borough Town Council for sanction to a loan of 20,0007. 
for —— disposal purposes. Mr. A. W. Cross, 
A.M.I.C.E., borough surveyor, explained the plans which 
had been prepared by him. It was proposed to construct 
an iron pipe intercepting sewer to collect the sewage 
from the three present outfalls, and deliver it at the dis- 
posal site, where it will be raised a lift of about 20 ft. by 
centrifugal pumps. Destructors will be erected at the 
disposal site to destroy the dry ash refuse from the town, 
the heat being utilised to generate steam for pumping the 
sewage. The sewage would be purified by chemical pre- 
cipitation in tanks on the constant flow principle, fol- 
lowed by land filtration through 33 acres of suitable Jand. 
The mud will be air-dried and mixed with midden refuse 
and sold to neighbouring farmers. Mr. W. H. Radford, 
C.E., of Nottingham, as consulting engineer to the cor- 
poration, gave evidence and sup the scheme, and 
explained that with certain amendments, which had been 
adopted, he belieaed it would work satisfactorily. 
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STEAM ENGINE AND DYNAMO FOR H.MS. 


“RUPERT.” 


CONSTRUCTED AT PORTSMOUTH DOCKYARD. 
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THE combined engine and dynamo which we illus- 
trate on this page, have been built at the Portsmouth 
Dockyard for H.M.S. Rupert. The work has been 
carried out to the ordinary Admiralty specifications 
which require that the engines shall be capable of 
working the dynamo at full load with 100 lb. boiler 
pressure, the engines working non-condensing. The 
governor must be capable of adjustment whilst the 
engine is running, and on removal of the whole load 
the speed must not increase more than 5 per cent. 
above the normal. The dynamo to comply with the 
specification must be of the direct current self- 
regulating type, and must give 400 ampéres at 80 volts 
when running at their normal speeds, which is fixed 
at 400 revolutions per minute for special engines and 
at 300 revolutions per minute for open or double- 
acting engines. The electromotive force must be main- 
tained constant at all loads from 10 to 400 ampéres. 
No sparking, undue wear, or heating must occur 
when the dynamo is running under its full load and the 
temperature of the room in which it is fitted is 120 deg. 
Fahr. The greatest rise of temperature allowed in any 
part of the machine is 20deg. Fahr. The require- 
ments further provide that there shall be at least 
eighty collector sections of hard copper 14 in. deep 
with mica insulation in the case of ring armatures, or 
fifty sections in the case of drum armatures, The work- 
ing surface of the brush must not be less than 7 in. long. 
The present plant has been built to conform very closely 
to the above specification. The engines, it will be seen, 
are of the ordinary compound tandem type, with two 
high-pressure and two low-pressure cylinders, the dia- 
meters of these being 6 in. and 114 in. respectively, 
whilst the stroke is 6 in. The dynamo is of Messrs. 
Latimer Clark, Muirhead, and Co.’s well-known West- 
minster type. When tried with steam at 90 lb. pres- 
sure per square inch the plant showed an average steam 
consumption of 38 lb. per electrical horse-power over a 
six-hour trial, throughout which the electromotive 
force at the brushes was steadily maintained at 80 volts; 
the revolutions varied from 330 with no load to 324 per 
minute at full load, and on suddenly opening the cir- 
cuit they increased momentarily to 350 per minute. 


The indicated horse-power was 56.01 and the electrical 
42.89, giving an efficiency of conversion equal to 76.6 
percent. The resistances of the dynamo are as follows : 
Armature, .006 ohms; shunt coils of field magnets, 


—— 


i 





15 ohms; and series coils, .003 ohms. 


The total | 
weight of engine and dynamo complete is 5 tons 11 cwt., | 
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51. 2s. 6d.; steel ship-plates, ‘5/. 17s. 6d. ; and steel ship 
angles, 5/. 12s. 6d. ; all less the usual 24 per cent. discount 


and the floor space occupied is 10 ft. 24 in. by 3 ft. lin., | for cash. Heavy steel rails remain at 4/. net at works. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly iron 
market here was only thinly attended, and the amount of 
iron disposed of was not large. No. 3 Cleveland pig, in 
fact, not being oe excepting in small quantities, 
and as that quality is much needed just now for shipment 
the quotation was well maintained. Although there was 
not a great deal doing, there was more disposition to talk 
business than has been the case recently, and some firms 
reported a fairnumber of inquiries. Allthatwasdone, how- 
ever, was for promptdelivery, buyers and sellers alike being 
—— but anxious to enter into contracts for delivery 
ahead, there being a wide difference between the notions 
of buyers and sellers for forward delivery. Purchasers 
pointed out that Cleveland pig iron must be reduced in 
price before long, as it was relatively higher than Scotch, 
and as the make increased producers to find markets 
for their output would have to take less figures. Sellers, 
however, would not reduce their quotations, and a parcel 
or two of No. 3 g.m.b, Cleveland pig iron changed hands 
at 40s. 3d. for prompt f.o.b. delivery, though buyers, as a 
rule, were not inclined to give more than 40s., and reported 
having done business at that figure. Grey forge was 
38s. 6d. and No. 4 foundry 39s., but both these qualities 
might be bought at rather less. Middlesbrough warrants 
were 40s. cash buyers with sellers at 40s. 44d., but there 
was little or nothing doing in them. Hematite pig iron 
was steady .at 50s. for Nos. 1, 2, and 3 of makers’ east 


though some firms continue delivering in fulfilment of old 
contracts, There was not much new in Spanish ore. 
Rubio was about 12s. 6d. ex ship Tees. 


Manufactured Iron and Steel.—In these two important 
branches of the staple industry a good deal of work is 
going on and several firms are in the happy position of 
having orders on their books which df keep them 
occupied for some little time, but new contracts are very 
difficult to secure and prospects for the future are cer- 
tainly not very rosy. Sellers, however, decline to reduce 
their quotations at present, and it would not be very easy 
to buy under the following rates: Common iron bars, 











5l. 10s.; iron ship-plates, 5/, 5s.; iron ship angles, 














the maximum height above the floor being 6 ft. 74 in. | 


coast brands, and the supply was said to be pretty good, | 


The Fuel Trade.—On Newcastle Exchange the coal trade 
is reported rather busy in both steam and gas coal. About 
| 10s. 3d. is the figure for best Northumbrian steam, and 
|for second qualities 1s. less would be taken. Small 
| steam coal is in a little better demand at prices ranging 
| from 4s. 3d. to 4s. 9d. per ton. Some producers of gas 
coal ask as much as 9s. for best Durham, but the general 
— may be put at 8s. 6d. f.o.b. For household and 

unker coal there is only a poor demand. Manufactur- 
ing fuel is s . Here blast furnace coke is 12s. 9d. 
delivered at Middlesbrough. 


Wages of Boilermakers and Shipbuilders at Sunderland. 
—The boilermakers and iron shipbuilders of Sunderland 
have received notice of reduction of 10 per cent. on men 
earning more than 30s. per week, 74 per cent. on those 
earning 20s. and upwards, and 5 per cent. on those earn- 
ing less. As the men specified are said to all earn above 
30s. per week there is an impression that the terms of the 
notice imply an agreement with the master engineers for 
a general reduction. The men have decided to refuse 
any reduction whatever, and demand an eight hours day. 
A deputation has been appointed to meet the Masters’ 
Association at Newcastle to-morrow (Thursday). 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Great Miners’ Demonstration.—A demonstration of 
about 30,000 miners took place at Chesterfield on Satur- 
day. Resolutions were adopted a the men to con- 
tinue the agitation for a compulsory Kight Hours’ Mines 
Bill and the amendment of the Mines Act. The system 
of contracting out of the Employers’ Liability Act was 
very severely condemned, and Government interference 
was called for. Copies of the resolutions were ordered to 
be brought under the notice of members in the House. 
Mr. Thomas Bayley, M.P., expressed his intention of 
moving in the House of Commons a resolution in favour 
of Parliamentary interference with the hours of labour in 
dangerous and unhealthy occupations. 

Electric Engineers in Sheffield.—A very large party of 
gentlemen interested in electric os has just 
visited the works of the Sheffield Electric Light Com- 
pany. They were shown the various engines, dynamos, 
transformers, instruments, &c., u in connection with 
the generation and distribution of electricity for lighting 
various parts of the town. Great interest was taken in 
the 35 kilo-watt and 100 kilo-watt-moodey alternating 
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current dynamos, which supply the electricity at a pres- 
sure of over 2000 volts for lighting on the incandescent 
system, and also in the three direct current Thomson- 
ouston dynamos which are employed to generate the 
current at a pressure of about 2500 volts for arc lighting 
urposes. The mechanism of the Thomson-Houston arc 
amp was also inspected. Mr. . H. Watkinson, 
M.1.M.E., M.I.C.E., made the requisite explanations, 


Strike at the Bowling Iron Works. —About sixty men en- 
Resed in the engineering department of the Bowling Iron 

orks, Bradford, came out on strike on Saturday in con- 
sequence of a dispute with their employers. It is 
asserted by the men that the managers have recently 
commenced a new department and in it have set labouring 
men to do work at the lathes which was formerly done 
by skilled workmen. The labourers received from 18s. to 
20s. a week, whereas the minimum wage of a skilled 
workman is 30s. It is also alleged that the masters have 
found labourers work at the expense of the skilled work- 
men, and that the latter have in consequence had to work 
short time. Tothis system the men objected, and accord- 
ingly struck. 

Iron and Steel.—There appears to be scarvely that hope- 
fulness as to the future of the iron trade that was ex- 
hibited a month ago, though some good specifications 
are coming up, for both bar and sheet, at the rolling mills. 
The pig-iron market keeps steady, and local makes move 
off for district consumption principally. It is thought 
that bottom figures have been reached for both forge and 
foundry descriptions, but there is an utter absence of 
speculation either on the part of merchants or manufac- 
turers. Stocks are down, especially of forge pig. In the 
Bessemer and Siemens department there is considerable 
activity, orders on hand for railway material being large, 
both on home and Indian account, with a prospect of 
good lines coming up from South America. t engine 
tyres are realising 12/. 10s. per ton upwards, carriage 
and wagon tyres and springs 10/., and axles 6/. 10s. 
The demand for crucible cast steel is far below the stan- 
dard needed to make the trade really prosperous, but it 
is better than at the commencement of the year. 


Engineering Trades.—Though the number of mechanics 
out of employment in this district has greatly decreased 
during the past aix months, there are still many who are 
only Ben dg employed. There is a falling-off in the 
demand for machinery used in local manufactures, but 
the call for agricultural machinery, traction, and high- 
speed engines for electrical purposes is maintained. 
Armour-plate rollers are rapidly working off contracts in 
hand, and the securing of fresh ones would be a welcome 
announcement, Theshops engaged on guns, gun forgings, 
shot, &c., are busy, and there is a slight improvement in 
the call for all classes of marine material. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the recurrence of 
the Glasgow Fair holidays, the local pig-iron market has 
been almost non est since last Wednesday’s report. On 
Thursday there was only one meeting of the ‘‘ring”— 
namely, that of the forenoon, when there was only two 
600-ton transactions reported in the warrant market, one 
in Scotch and Cleveland iron, but both at firm prices. 
At the close of the market the settlement prices were— 
Scotch iron, 41s. 44d. per ton; Cleveland, 40s. 6d.; hema- 
tite iron, 49s. 9d. per ton. Business was resumed after 
the holidays on Tuesday forenoon, but the transactions 
that were reported were of comparatively little import- 
ance. Scotch pig iron alone was dealt in, and the prices 
did not show any marked buoyancy. They varied to the 
extent of 1d. per ton, and closed unaltered from last 
Thursday’s final quotations. Cleveland and hematite 
warrants were not dealt in, and the former was nominally 
3d. per ton cheaper. The closing settlement prices 
were—Scotch iron, 41s. 3d. per ton ; Cleveland, 40s. 3d.; 
hematite iron, 49s. 9d. per ton. There were sales this 
forenoon of 1000 tons of Scotch and a similar quantity of 
Cleveland iron, one lot of the latter changing hands 
at 493. 9d., and the other at 50s. cash on Priday. 
Buyers remained over at the highest price, as hema- 
tite warrants proved to be rather scarce, Some more 
business was done in Scotch iron in the afternoon, but the 

uotations varied only to a slight extent from those of 
the forenoon. The following are a few of the prices of 
No. 1 special brands of makers’ iron: Gartsherrie, Sum- 
merlee, Langloan, and Calder, 49s. 6d. per ton; Coltness, 
53s. (all the foregoing f.o.b. at Glasgow); Glengarnoch 
(shipped at Ardrossan), 50s. ; Shotts (shi at Leith), 
5ls. 6d. ; Carron (shipped at baasensal , 53s. per ton. 
There are now 75 blast furnaces in actual operation in 
Scotland as compared with 72 at this time last year. Six 
of them are making basic iron, 39are making ordinary iron, 
and 30 are working on hematite ironstone. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
6581 tons, against 5456 tons in the corresponding week of 
last year. They included 160 tons for the United States, 
650 tons for Canada, 175 tons for India, 145 tons for Aus- 
tralia, 960 tons for France, 380 tons for Italy, 365 tons for 
Germany, 1378 tons for Russia, 210 tors for Holland, 115 
tons for Spain and Portugal, sn aller quantities for other 
countries, and 1876 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 419,450 tons, as compared with 
420,893 tons yesterday week, thus showing for the week 
a redaction amounting to 1443 tons. 

Coal Trade.—The local coal market continues steady, 
and as work has not yet been resumed at the collieries, 
owing to the holidays, prices were practically unchan 
to-day. For shipment at Glasgow Harbour the following 
are the rates per ton ; 





F.o.b. per Ton 
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The report from Ayrshire states that there is very little 
alteration in the coal trade of that county. While suffi- 
cient to keep the colliers fully employed at the various 
works, the orders are neither so great nor so numerous as 
to prevent the men from taking an idleday. Owing to 
the holidays home orders bave been quiet for some days, 
but the foreign shipments continue fair. The export 
trade in coal at the four principal ports of the county is 
very brisk, being largely in excess of thatat the same period 
last year. Someofthe autumn and winter orders will doubt- 
less soon be placed, as prices are at present very favour- 
able. Ordinary house coal is quoted at 7s. 9d. to 8s. per 
ton, f.o.b. ; better class at 8s. 3d. to 8s. 6d.; triping at 
6s. 3d. ; dross at 3s. 3d.; and house coal at pits 9s. per 
ton. Up till last Saturday the shipments of coal at all 
Scotch ports for the year amounted to 3,967,755 tons, 
against 3,392,362 tons for the corresponding period of last 
year, thus showing an increase of 575,392 tons. 


North British Association of Gas Managers: Celebra- 
tion of Centenary of Gas Lighting.—On Thursday and 
Friday of next week the thirty-first annual general 
meeting of the North-British Association of Gas 
Managers will be held at Stirling, with Mr. Adam Mac- 

herson, gas engineer, Kirkcaldy, occupying the post 
of president for the second time. On the second day 
of the meeting an event will take place which will make 
the occasion a memorable one in the history of gaslighting 
—namely, the uncovering of a marble bust of William 
Murdoch, who was the practical inventor of illuminating 
gas in 1792, when representing the firm of Boulton 
and Watt at Redruth in Cornwall. This commemoration 
of the great work of a notable Scotsman has occupied the 
attention of the North British Association of Gas 
Managers for several years, and the centenary of the 
invention has been selected for unveiling the bust, which 
is to be placed in the ‘‘ Hall of Heroes” in the Wallace 
Monument near Stirling, along with busts of Watt 
and other eminent Scots. Lord Kelvin is to perform the 
ceremony of uncovering the bust, after which he will 
doubtless deliver something of the character of an éloge on 
Murdoch. For that duty there is no person living more 
worthy than he to discharge that high honour. 
Lord Kelvin’s intimate personal friend, the late Sir 
William Siemens, been spared to take part in the Murdoch 
ene ay proceedings he wou!d doubtless have been glad 
to stand by the side of the great physicist who is now 
President of the Royal Society. Prior to his death, 
Sir William Siemens had begun to interest himself 
actively in the way of arranging for some permanent 
commemoration of the Ayrshire millwright’s great 
invention. 


Management of the Glasgow Tramways.—At the Glas- 
gow Town Council meeting on Monday, Bailie M’Farlane 
moved the adoption of a minute recommending that Mr. 
John Young, superintendent of cleansing to the city, 
should be appointed general manager of the Tramway 
Department of the corporation at a salary of 12501. per 
annum, of which it is suggested the police commissioners 
should, till 1894, contribute at the rate of 450/. per annum, 
in respect that Mr. Young would, in the mean time, 
retain his connection with the ba cerrgs | department, 
under such arrangements as would admit of his giving his 
attention mainly to the organising and equipping of the 
Tramway Department.” Councillor Battersby moved, 
as an amendment, that this arrangement be not agreed 
to. They wanted aman who had a knowledge such as 
would enable him to introduce mechanical power. Bailie 
J. H. Martin seconded the amendment. Bailie J. B. 
Fleming thought the salary was enormous. They would 
get the services of a sheriff for that salary. On a 
division, thirty-one voted for the appointment, ten 
for the amendment, and two declined to vote. 
The motion was, therefore, carried. o_o time, 
wey wel a dozen or fifteen years, that Mr. Young has 

ad the management of the Glasgow Cleansing Depart- 
ment he has doue splendid work. That department is 
probably the best thing of its kind in the kingdom. By 
way of providing an outlet for the excess town manure, 
Mr. Young, as the servant of the Police Board, some 
years ago reclaimed a large tract of waste peat land in 
Renfrewshire, which now bears splendid crops. He has 
also organised and had erected three great establishments 
for uhe treatment of the town .efuse, all of which are 
within the city boundaries. It is not always that public 
servants display anything like the peculiar ability which 
he has shown as the head of the Glasgow Cleansing De- 
partment, and there is, consequently, ample reason for 
believing that as the managing head of the Glasgow Cor- 

ration Tramways Mr. Young will be the “ right man 
in the right place.” 


Electric Light for the Caledonian Railway Station, Edin- 
burgh.—The Caledonian Railway Company have resolved 
to erect at the Princes-street Station, Edinburgh, buildings 
for the accommodation of the machinery and appliances 
required in connection with the lighting of the station by 
electricity. The lighting of the railway station by that 
agent is no longer a novelty, but this particular station 
is a new one, and one to which a very permanent character 
has been given by the architect and engineer. 


Royal Society of Edinburgh.—The concluding meeting 
of the session of this Society was held on Monday night 
—Sir Douglas Maclagan, President of the Society, occu- 
pying the chair. After sundry papers of a more or less 
technical character had been submitted, the President 





made a brief statement regarding the condition of the 
Society and the work of the past session. That work 
included sixty-three papers which covered many fields of 
scientific investigation. In physics there were eleven 
papers read ; in mathematics, seven ; in chemistry, nine ; 
and in meteorology, three. The others dealt chiefly with 
the biological sciences. 


The Kirkcaldy Harbour Scheme.—While the offer of the 
North British Railway Company towards forming a 
dock and harbour at Ravenscraig, Kirkealdy, amounts to 
the handsome sum of 150,000/., it is currently reported 
that three well-known local gentlemen, who have always 
felt a deep interest in the scheme, even from the time 
when Sir John Coode first reported upon it, have come 
forward and promised to advance other 50,000/. of the re- 
quired capital. This will still leave a balance of 100,000/., 
which it is believed the Harbour Commission and Town 
Council, with the assistance of the community, will be 
able to finance. 


Electricity for Derrick Cranes.—At a meeting of the 
Royal Scottish Society of Arts held at the Society’s hall, 
George-street, Edinburgh, on Monday night, reports 
on nine papers which had been read before the society 
were presented by committees, and considered with a 
view to recommendations regarding them being made to 
the Prize Committee. In a report on a ed by Mr. 
John Ritchie, ‘‘On the Application of Electricity to 
Hoisting Machinery,” the committee stated that the 
manifold advantages of using electric power for derrick 
cranes, especially for building purposes, were well de- 
tailed by the author; and in the near future, when such 
power ought to be obtainable in cities from street mains 
at a reasonable price, these cranes should be extensively 
used. That formed an additional reason for the early 
introduction of central generating stations into Edin- 
burgh, and the committee would impress upon those in 
authority the urgent necessity of moving more rapidly in 
the matter. Professor Walmsley was the convener of the 
committee on this paper. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Steam coal has shown no improvement. The 
best qualities have made 11s. 6d. to 12s., while secondary 
descriptions have brought 11s. to 11s. 3d. per ton. House- 
hold coal has been in limited demand ; No. 3 Rhondda 
has made 12s. per ton. Patent fuel has shown little change. 


ad | Foundry coke has brought 20s. 6d. to 22s., and furnace 


ditto 17s. 6d. to 18s. per ton. Iron ore has been in 
moderate demand ; the best Rubio has made 10s. 9d. per 
ton. Theiron and steel trades of the district have pre- 
sented no activity ; there has been a og demand for 
Welsh hematite, in consequence of the recent labour 
troubles in the north. 

Rhymney Iron say 2 (Limited ).—The proprietors of 
the Rhymney Iron og et have had to accept very 
small dividends during the last ten years. The distri- 
butions made upon the ordinary shares in the course of 
that period have been as follows: 1882-3, L per cent. ; 
1883-4, 1884-5, 1885-6, 1886-7, and 1887-8, nil; 1888-9, 1 
per cent. ; 1889-90, 3 per cent. ; 1890-1, 3 per cent. ; and 
1891-2, 4 per cent., giving an average for the ten years 
of 17s. per cent. per annum. It is not surprising that 
the proprietors are beginning to grumble. 


Improvements at Newport.— Major-General Crozier, 
R.E., sat at the Town Hall, Newport, on Thursday, to 
inquire into an application to the Local Government 
Board on behalf of the Newport Town Council for leave 
to borrow 30,500/. for the improvement of the approach 
to Newport Bridge. Major-General Crozier also in- 
quired into an application made by the council for autho- 
rity to borrow 12,000/. proposed to be devoted to laying 
out land for a public park given by Lord Tredegar. 


Bristol Docks.—In accordance with resolutions of the 
Bristol Docks Committee, the engineer on Monday sub- 
mitted an elaborate report on accommodation for ocean 
steamers at the mouth of the river, the provision of a 
railway along Cumberland-road in connection with coal- 
tips, and a proposed bridge across the Avon, near the 
Cliff House Estate. With respect to the first matter it 
was decided to report to the Town Council at an early date 
in favour thereof, while as to the second it was agreed to 
ask several members of the Bridge Committee to confer 
with the Docks Committee thereon. 


The Usk.—At the last ef meeting of the Newport 
Harbour Commissioners, Mr. G. J. Jones, chairman of 
the Special Dredger Committee, reported that Messrs. 
Condon and Co. had withdrawn their tender for the re- 
moval of the gravel patch or shoal in the Usk, on the 
ground that it consisted of rock. They made an alterna- 
tive tender at double the old one, or to insert a clause in 
the old one that rock should be paid for at the rate of 16s. 
per cubic yard. The Committee proposed to waive the 
tender altogether, to procure a stationary dredger with 
hopper barges, and to do the work themselves, 


Cardiff Corporation Water Works.—The formal opening 
of the Cantreff No. 2 reservoir in the Taff Fawr Valley 
will take place September 14. 


Melyn Tin Works.—Important improvements are being 
carried out at these works. A powerful compound mill 
engine was started on ag merg 4 It is one of the largest 
engines of the kind in South Wales. Messrs. R. Nevill 
and Co., of Llanelly, were the makers. 

Dockyard Employés.—The Lords of the Admiralty have 
made an important concession to hired men in the dock- 
yards. Seven, instead of twelve, years’ service will 
entitle them to gratuities on their discharge. 


Great Western Railway.—Mr. Spagnolletti, electrical 
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engineer of the Great Western Railway, will retire from 
the service of the company next month. Mr. Spagnol- 
letti will receive a superannuation allowance. 


Clevedon Pier.—Clevedon new pier works are being 
rapidly pushed forward. The value of the new landing 
stage has been abundantly demonstrated. 


The Naval Maneuvres.—It has been officially decided 
that the undermentioned ships shall be commissioned at 
Devonport to take part in the naval manceuvres: First 
division — Swifture, battle-ship; Forth and Curlew, 
cruisers; Spanker, torpedo gunboat; Gorgon, coast- 
defence ship; and seven torpedo boats: Second division 
—Conqueror, battle-ship ; Thames and Phebe, cruisers ; 
Sharpshooter and Spider, torpedo gunboats; and Tra- 
veller, special service vessel. The Pheebe is the only one 
of these vessels which is absolutely new. 


Newport-Abercorn Steam Coal Company, Limited.—The 
twentieth ordinary meeting of this company was held on 
Wednesday, at 12, St. Mary-Axe, London. Mr. 
W. Lishman, presided. The chairman, in moving 
the adoption of the directors’ report, said he ven- 
tured to anticipate that the year’s working would be as 
satisfactory to the shareholders as to the directors. By 
the opening up of the Lower Black Vein the company 
had practically secured a new colliery, which would prove 
a source of increased profit in the future. Although the 
output of last year was 12 per cent. in excess of that of the 
previous year the company had not made so large a profit, 
owing to the fact that the price of coal during the last 
financial year dropped heavily, while wages reached their 
maximum. From March, 1891, to March, 1892, the best 
coal fell something like 2s. per ton and small coal about 
lld. per ton. During the last three months, however, 
the company had been doing fairly well, and the directors 
trusted that when they met the shareholders next year 
they would have a satisfactory statement to present. The 
report was adopted. 


Alleged River Pollution.—At the Somersetshire Assizes 
on Friday, before Mr. Justice Charles, the case of ‘‘ Sand- 
ford and Bailey v. Fox Brothers” was part heard. The 
action was brought by Mr. Sandford, of Nynehead Court, 
and Mr. Bailey, one of his tenants, occupying Hornsey 
Farm, in consequence of the alleged pollution by the de- 
fendants of the River Tone, and an injunction was asked 
for to restrain defendants from the continued pollution 
of the stream. Certain damages werealso claimed. The 
defendants were manufacturers, and for years past they 
have carried on their business of making and dyeing 
woollen fabrics. The refuse from the dyeing and a con- 
siderable quantity of sulphuric acid, have flowed into the 
Tone, and the fish in the river have, it is stated, been 
poisoned. Mr. Bailey’s cattle have, it is alleged, also been 
poisoned through drinking the water in the stream. The 
plaintitf’s counsel opened the cass at considerable length, 
dealing with the nuisance caused by the refuse from defen- 
dants’ works going into the stream, and stating that the 
stench at times was so unbearable that the plaintiff could 
not open the windows of his residence. Mr. Justice 
Charles, after hearing evidence, said he would view the 
locus in quo, and arrange a date for the resumption of the 
case. 

Llancaiach. — Mr. W. C. Beddoe has struck the 
Mynyddislwyn vein of coal near Llancaiach. The thick- 
ness of the coal is about 54 ft. It can be loaded readily 
for Cardiff. 








GOLD IN THE TRANSVAAL.—The output of gold in the 
Witwatersrand district of the Transvaal continues to exhi- 
bit a steady increase. The yield in 1887 was 23,155 oz. ; in 
1888, 208,121 oz. ; in 1889, 369,557 oz. ; in 1890, 494,817 oz.; 
and in 1891, 729,238 oz. As regards the current year, 
the output in January was 84,560 oz., as compared 
with 53,205 oz. in January, 1891 ; in February, 86,649 oz., 
as compared with 50,079 oz. in February, 1891 ; in March, 
93,300 oz., as compared with 56,949 oz. in March, 1891; 
and in April, 95,552 oz., as compared with 55,871 oz. in 
April, 1891. It is expected that the rate of production 
will be further increased as deep level properties are 
more vigorously worked. 





EvropEAN Harsour ImprRovEeMENTS.— A French 
official decree which has just been issued, authorises the 
construction of a petroleum basin at Havre. The local 
Chamber of Commerce will sustain half the cost of con- 
struction, which is estimated at 48,0007. Works which are 
about to be carried out at Bremen will involve an estimated 
outlay of at least 800,0007. Dock accommodation will be 

rovided for the largest steamers. The area of the 

aiserhafen basin will also be carried to something over 
10 acres. The North German Lloyd will pay dock dues 
to the amount of about 120/. per voyage. The local 
authorities will, however, assist in carrying out the 
works contemplated, so that the port charges will 
not be materially increased. Two dry docks are 
about to be constructed at Kiel. Each of these 
docks will be large enough to receive steamers of 
12,000 tons burden. The estimated cost of the works 
contemplated is 850,000/. The first of two large dry 
docks in course of construction at Genoa has just been 
inaugurated. The docks were commenced in 1888 by 
Messrs. Zschokke and Terrier, who are about to under- 
take some important works in the port of Naples. A 
colossal compressed air caisson was employed in dealing 
with the bed rock, and an average force of 600 men was 
employed by day and 400 by night. The cost of con- 
structing the two docks was originally estimated at 
480,000/., but this sum was afterwards brought down to 
280,000/. by arrangements by which a concession of the 
working of the docks for a term of 35 years was granted 
to a company. 


MISCELLANEA. 
WE regret to announce the death on July 14 last of Mr. 
T. Salheld Robinson, senior director of the well-known 
firm of Thomas Robinson and Son, Limited, of Rochdale. 


In 1891 there were open 1666 miles of railway in South 
Australia, the net revenue of which was 606,820/., or 5.32 
per cent. on the capital cost (11,398,839/.), of the railways 
open. 

Messrs. Merryweather and Sons, of London, have pre- 
sented a handsome model ‘‘ Greenwich” steam fire engine, 
together with gold and silver medals as awards at the 
Leyton and Leytonstone National Fire Brigades compe- 
tition on August Bank Holiday. 


The Canadian Pacific Railroad Company proposes to 
establish a line of fast steamers between Great Britain 
and Canada, and the dominion Government will be asked 
to grant a subsidy of 150,000/. The plan issaid to include 
the transfer of the Intercolonial Railway, a Government 
line, to the Canadian Pacific. 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ended July 10, amounted, 
on 16,366} miles, to 1,457,272/., and for the correspond- 
ing period of 1891, on 16,285} miles, to 1,483,345/., an in- 
crease of 81 miles, or 0.4 per cent., and an increase of 
26,073/., or 1.7 per cent. 


In order to remove a coating of nickel which does not 
adhere well, M. P. Dronier, in La Métallurgie, recom- 
mends that the article should be plunged in an oxidising 
liquid composed of bichromate of potash, sulphuric acid, 
and water, in the proportions ordinarily used in batteries. 
The article should be taken out and washed when ready 
and if necessary repolished. 


The water supply of Chicago is obtained from Lake 
Michigan, into which unfortunately much sewage drains. 
To avoid the contamination it has been necessary to carry 
the inlet far out into the lake, and to this end a tunnel 
8 ft. in diameter, and four miles long was projected some 
four years ago and is now finished. Its cost has been 
1,100,000 dols., and it is intended to supply 130,000,000 
gallons per day to the city. 


The report of Measrs. Crompton and Co., Limited, for 
the year ending March 31 last, states that the net profits 
amount to 15,0687. The directors propose dividends of 
3s. 6d. per share on the preference Bee and 4s. 6d. per 
share on the ordinary shares, both for the half year; they 
also propose placing 1000/. to the reserve fund. It is 
proposed to issue 4781 preference shares of 5/. each at 10s. 
premium. 


Information has been received at the Foreign Office 
from Her Majesty’s representative at Sofia that, owing 
to the’ difficulties experienced at the Bulgarian custom- 
houses in deciphering certificates of origin in various 
languages, it has been decided that these documents must 
in future be drawn up either in the Bulgarian or French 
languages, or, failing that, must be accompanied by a 
French or Bulgarian translation duly certified as correct 
by a notary public. 


The new harbour works at Dover are to be commenced 
next week, the conditions under which the contract for 
400,0007. was accepted last week being that the work 
should commence within 14 days. The construction of 
the eastern arm is expected to take six years, during 
which it is estimated that 20,0002. a year will be spent on 
labour alone, as all the concrete blocks will be made at 
Dover. After the construction of the eastern arm, a 
breakwater will be built, and the harbour will then 
accommodate the largest liners afloat. 


A committee appointed by the American Railway 
Master Mechanics’ Association report that their experi- 
ments show that steel which stands bending at the flue 
heat very well is not necessarily suitable for locomotive 
fireboxes. Iron plates, both of English and American 
manufacture, showed more liability to crack on bending 
at a blue heat than steel. Other experiments went to 
show that the surface of the furnace plates on the fire side 
is permanently expanded by the action of the hot gases. 
Tron tubes are fry have proved more satisfactory than 
steel tubes, the latter being much more liable to pitting 
and corrosion. 


A presentation is to be made to Sir George Buchanan 
on his resigning his position as medical officer to the 
Local Government Board, in recognition of his conspi- 
cuous services to the cause of sanitation. This depart- 
ment of medical science overlaps that of the engineer, 
and we have no doubt many of our readers will be 
anxious to show their appreciation of Sir George 
Buchanan’s services. Subscriptions, which are limited 
to two guineas each, may be sent to the following gentle- 
men, Mr. W. H. Hamer Ladywell, 69, Dartmouth Park 
Hill, London, N.W., or to Mr. J. C. Thresh, The Limes, 
Chelmsford, Essex. 


Artesian wells are err largely used for irrigation 
purposes on some parts of the United States. From in- 

uiries made for the United States census, it appears 
that 3930 such wells have been sunk with this end in view, 
more than one-half being located in California, where 
some 38,378 acres are irrigated in this way. The average 
depth of these wells is 210.41 ft., and the mean cost has 
been 245.58 dols. per well. The average discharge from 
the wells is 54.43 gallons (U.S.) per well per minute, 
with which 13.21 acres are A some pe the average. The 
cost is said to average 18.51 dols. per acre irrigated per 
year. 


The third ordinary general meeting of the Electrical 
Power Storage Company, Limited, was held this week at 





the offices, Great Winchester-street. Mr. J. Irving Cour- 
tenay presided. The chairman stated that the dividend 


of 6 per cent. had been earned by their secondary battery 
manufacturing business at Millwall during the twelve 
months which had elapsed since the company took it over 
from the Electric Construction Corporation, and that 
there had been in the same period a most gratifying 
increase of business. By the decision of the Imperial 
Court of Appeal at Leipsic, the validity of the Faure 
patent in Germany was finally decided, and the Swan 
patent had been affirmed in the United States. 


The industrial progress of Canada during the past 
decade -has been very marked, the amount of capital 
invested and the number of men employed having in- 
creased enormously. The numberof factories has increased 
to 70,929, get per cent. in excess of those in exist- 
ence in 1881. The number of employés at the same time 
has risen to 342,661, or 44 per cent. more than in 1881. 
The eastern maritime provinces are those which have 
shown the most activity, but in proportion to its popula- 
tion British Columbia holds the first place. The total 
capital now engaged in manufacturing establishments is 
put down at 80,803,346 dols., and the number of steam 
engines, exclusive of those in mines, ships, and on farms, 
at 9873. 


An interesting mining operation is to be attempted in 
one of the new iron mines in Messabri range, lying to the 
north of Duluth, on Lake Superior, the idea being to win 
the ore and load it into railway cars by steam shovels. 
The area owned by the company who are doing the work 
is 120 acres in extent, and is expected to provide 300,000 
tons of ore annually. As a preliminary operation, the 
whole of the overlying earth is being cleared away. When 
this is done, a cutting similar to a railway cutting is to be 
run into the ore body and rails laid down in it to the 
standard gauge. A steam shovel will then be run down 
into the cut and the ore loaded direct into railway wagons. 
The ore is said to be of a soft gravelly nature, which can 
be handled like sand. The bed has been proved to a 
depth of 85 ft., of which 60 ft. is a high-grade ore, assay- 
ing 67.5 per cent. of iron with less than .02 per cent. of 
phosphorus. 


By Royal “gm a Higher Council of Labour has been 
instituted in Belgium. It is to consist of forty-eight 
members, sixteen representing the employers and sixteen 
the employed, whilst the remaining sixteen members are 
to be pot for their special knowledge of economic 
questions. In the first instance the whole of the members 
are to be nominated by the Crown, but at the end of the 
four years, for which the nominations will hold, it is 
hoped that the district councils of industry and labour 
which are also being instituted will be sufficiently well 
organised to elect the first two classes of members. The 
members of the council are to be paid for their services at 
the rate of 6 francs a day during the session, in addition 
to travelling expenses. The subjects to be discussed 
include the regulation of the employment of women and 
children, contracts, strikes, and lock-outs, and in short 
all questions affecting the relations of labour and capital. 


The Vyrnwy Aqueduct was in full operation on Thurs- 
day, 14th inst., when the Duke of Connaught performed 
the inaugural ceremony, and it is most satisfactory to 
know that the anticipations of the engineer, Mr. G. 
Deacon, with respect to the discharge have been fully 
realised, as some hours before the inauguration took 
place the flow of water was at the rate of 144 million gallons 
aday. The quantity estimated for was 13 million gallons 

r day. e portion of the aqueduct through the 
5° line Tunnel was placed under full pressure for the 
first time on the 12th inst. On the 13th inst. the rate of 
flow of the Prescot reservoir was gradually increased, but 
owing to the fracture of a valve flange on a branch pipe it 
became necessary to shut the water off for a few hours. 
The matter was, however, of very small importance; it 
did not affect the main aqueduct, and only involved the 
cutting off of the water for a few hours on the 13th 
inst., so that all was ready for the inauguration on the 
morning of the 14th inst. 


The nine trunk railway companies whose revised 
schedules of rates and charges were passed last year by 
the joint committee of both Houses of Parliament have 
applied to the Board of Trade to exercise the power given 
to it by Parliament to postpone the date upon which their 
revised schedules will come into operation. Subject to 
any alteration considered necessary or expedient by the 
Board of Trade, the date fixed by Parliament for the 
schedules of these nine companies to become operative is 
the first day of next month. The Board are now, how- 
ever, being urged to defer the operation of these new 
schedules until January 1, 1893, which is the date when 
the revised rates and charges of all the remaining English, 
Irish, and Scotch railway companies, whose schedules 
were during the last session of Parliament, will 
come into full operation. In the event of the Board of 
Trade deciding in faveur of this postponement, which is 
considered very probable, the nine companies whose 
schedules will be affected are the London and North- 
Western, the Midland, the Great Northern, the Great 
Eastern, the Great Western, the London and South- 
Western, the South-Eastern, the London, Chatham, and 
Dover, and the London, Brighton, and South Coast Rail- 
way Companies. 





Sovurn ArricaNn Rattways.—Mr. Verwey, chief engi- 
neer of the Netherlands Railway Company, has settled 
with the Cape Government the details of working the por- 
tion of the line inthe Transvaal. Progress is being made 
with the construction of the Free State Railway. The 
line is now finished 190 miles beyond Bloemfonstein. 
The Bethulie Junction Railway has been opened for 
traffic, thus placing East London in direct communica- 





tion with the Transvaal, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher Mr. OHARLES 
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NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—The summer meeting 
will be held in Portsmouth, and will commence on Tuesday, 
July 26th. The following papers have been offered for reading 
and discussion: ‘On Shipbuilding in Portsmouth Dockyard,” by 
Mr. William H. White, CB. F.R.S., Director of Naval Construc- 
tion and Assistant-Controller of the Navy. ‘‘ On the Applications 
of Electricity in the Royal Dockyards and Navy,” by Mr. Henry 
E. Deadmen, Chief Constructor, Portsmouth. ‘‘ Description of 
the Lifting and Hauling Appliances in Portsmouth Dockyard,” 
by Mr. John T. Corner, R.N., Chief Engineer, Portsmouth. 
‘Description of the New Royal Pier at Southampton,” by Mr. 
James Lemon, J.P., Mayor of Southampton. ‘‘ Description of 
the Portsmouth Sewage Outfall Works,” by Sir Frederick Bram- 
well, Bart., D.C.L., LL.D., F.R.S., Past-President. ‘‘ Description 
of the New Floating Bridge between Portsmouth and Gosport,” 
by Mr. H. Graham Harris, of London. ‘‘ Description of the 
Southampton Sewage Precipitation Worksand Refuse Destructor,” 
by Mr. William B, G. Bennett, Borough Engineer and Surveyor. 
‘Description of the Experimental a and Shaping 
Machine for Ship Models at the Admiralty Experiment Works, 
Haslar,” by Mr. R. Edmond Froude, of Haslar. ‘* Description of 
the Pumping Engines and Water Softening Machinery at the 
Southampton Water Works,” by Mr. William Matthews, Water 
Works Engineer. Outline prog .—Monday, July 25th, the 
secretaries’ office will be open from 3 p.m. to 6 p.m. in the Town 
Hall, Portsmouth, for the registration of addresses, &c. Members’ 
letters can, if desired, be addressed to the Institution of Mecha- 
nical Engineers, Town Hall, Portsmouth; but preferably for 
their own convenience to their respective hotels. The following 
is a programme of the proceedings: On Tuesday, July 26th, there 
will be at 10 o’clock a reception of the President, Dr. William 
Anderson, F.R.S., and the Council and members of the Institution, 
by the Mayor of Portsmouth, Mr. T. Scott Foster, J.P. This will 
be followed by reading and discussion on papers. At 2 p.m. 
visit the Royal Dockyard, by permission of the Lords of the Ad- 
miralty. In the evening the Institution dinner at the Esplanade 
Hotel, Southsea. .On Wednesday, July 27th, at 10 a.m., reading 
and discussion of papers. At 2p.m., visit to the Eastney Sewage 
Tank and Pumping Engines; Royal Clarence Victualling Yard, 
Gosport, by permission of the Lords of the Admiralty ; new float- 
ing bridge between Portsmouth and Gosport. On Thursday, July 
28th, excursion to Southampton by special steamer. Reception 
on arrival by the Mayor of Southampton, Mr. James Lemon, J.P. 
Visit New Royal Pier; Empress Dock ; Union Steamship Com- 
pany’s new repairing shops ; Ordnance Survey Office ; Southamp- 
ton Corporation Water Works, Pumping Engines and Water 
Softening Machinery, Otterbourne ; London and South-Western 
Railway Carriage and Wagon Works, Eastleigh. Returning to 
Portsmouth in the evening by special free train. Other works in 
a will be open to members. On Friday, July 29th, 
there will bea voyage round the Isle of Wight in special steamer, 
returning to Portsmouth by 5.15 p.m. Ladies’ tickets can be 

btained. On Sat y, July 30th, a trip has been arranged to 
the London, Brighton, and South Coast Railway Locomotive 
Works, Brighton ; and Technical School, Brighton. 
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THREE ASPECTS OF ENGINEERING. 


ENGINEERING may be viewed in three aspects—as 
a science, an art, anda business. Likewise, engi- 
neers may be classed under three corresponding 
categories. Some fall completely into one class, 
many—probably all that are commercially suc- 
cessful—may be placed in two classes, while a few 
—very few—may be credited with a breadth of 
intellectual and moral power that enables them to 
cover the threefold field. It was as an art that 
engineering had its rise. Its early exponents 
were guided by a natural aptitude which was born 
in them, as truly as the faculty of fetching 
and carrying in the retriever, and the power 
of finding its home in the carrier pigeon. It 
was not a mere instinct, like that of eating, which 
we, in common with all animals, bring into the 
world with us in a full state of activity, and which 
attains its full growth without care or thought on 
our part. Far from this, it was a latent power 
that needed favourable circumstances for its de- 
velopment, and much labour for its perfecting. 
An engineer, like the poet, must bring into the 


ex | World with him a certain temperament and cast of 


mind, but unless he cultivate his natural powers, 
his efforts will be as empty and unsatisfactory as 
juvenile verses. In the case of the early engi- 
neers, their education was, to a large extent, that 
of men following an art. Their eyes, their hands, 
and, above all, their judgments, were trained ; 
they felt rather than reasoned.: If they had been 
called upon to defend their designs, they would 
often have found ita difficult matter. They knew 
that they were right, for in their minds they had a 
series of impressions, the resultant of hundreds of 
forgotten experiences, which formed a standard of 
comparison perfectly conclusive to themselves, but 
quite incapable of being conveyed to others. This 
attitude is not peculiar to mechanics. A story has 
lately been goingthe roundof the papers concerning 
a Parliamentary tactician who would say to the 
leader of his party, in discussing a projected pro- 
gramme, ‘‘I can’t argue with you, but it won’t do.” 
He could not describe the mental processes by 
which he arrived at his conclusions, yet they were 


without knowing its grounds. Such a method 
of ratiocination cannot be called scientific, in the 
ordinary acceptation of the word. It does not pro- 
ceed on the recorded results of experiment; it 
leans on no tabulated data; the step from the 
known to the unknown is quite indefinite in 


‘length. 


As long as any calling remains purely an art-— 
before it has become systematised and a consider- 
able part of it reduced to rule—we usually find 
that its leading exponents tower head and shoulders 
over their compeers. It is matter of common 
remark that when the leading men in medicine 
and surgery died off in the first half of the cen- 
tury no one arose to fill their places. Where there 
had been one man in a department, who was looked 
up to as unapproachable, three or four followed of 
fairly even merit, each probably the equal of the 
one that had gone, but appearing of less import- 
ance for not being isolated in the same way. The 
effect of the scientific instruction that they enjoyed 
was to render it possible for men of less natural 
aptitude to attain a high degree of skill, while at 
the same time it is probable that the originality of 
the one having the greatest natural powers was 
somewhat cramped by the training he had to 
undergo. The man of talent was assisted, while 
the man of genius was trammeled, and remained 
somewhere near the same level as his competitors. 
The net result was undoubtedly for the good of 
the world, for even the genius attained a higher 
standard of excellency than he otherwise would 
have done, since he started as the inheritor of a 
vast amount of experience gained and recorded by 
his predecessors. 

The same thing is true in engineering. It is no 
longer purely an art. During the whole of the 
nineteenth century, and especially during the latter 
half of it, experience has not only been accumu- 
lating, but immense pains have been spent in 
evolving from it the laws underlying the phenomena. 
It is possible now to acquire in a few months infor- 
mation which occupied clever engineers all their 
lives in obtaining, and cost hundreds of thousands 
of pounds. The man who aspires to be indepen- 
dent of instruction, to be the sole architect of his 
own education, to pose as a heaven-sent engineer, 
attempts the impossible. He handicaps himself 
beyond retrieval. While he is accumulating his 
experience by the painful process of mistakes, 
others pass him, and when at length he finds 
himself equipped with knowledge, it is too late 
to earn a reputation. No engineer can hope to 
do much unless he lay the foundation of his career 
by acquiring an acquaintance with the forces of 
nature, as they have been laid bare by the exertions 
and discoveries of those who have gone before him. 
Such information is very necessary, but it does not 
constitute its possessor an engineer. However 
thoroughly he may study the results of other people’s 
work he will find, all too soon, that they cannot be 
applied altogether to his own, and that he must 
fall back upon his mechanical aptitude to carry 
him forward. What his science does for him 
is to furnish him with a standard of comparison 
both better and worse than that acquired by the 
men who created the science. It is better because 
it is systematised and ceded, because it consists of 
principles rather than facts. It is worse because it 
takes but little note of the immense number of 
circumstances and causes which no one has yet 
succeeded in reducing to principles, but which, 
if neglected, will mar a design as certainly as a want 
of scientific accuracy. This indefinite knowledge, 
which we call experience, a man must gain for him- 
self, but it is only those who have the natural 
power to doso that can acquire it fully. It is 
not to be had by the so-called practical man—he 
who practises all the mistakes of his predecessors, 
and glories in his inability to appreciate better 
methods. It is not enough to see what passes 
before our eyes and remember it ; if it is to be of 
use to us we must comprehend, at least to some 
extent, the causes which produce the visible effect, 
and be able, under different conditions, to guide 
these causes to produce the ends we desire. 

To-day engineering is an art reposing on a basis 
of science. Possibly one-sixth of its problems 
may be solved by the aid of science solely, leaving 
the remaining five-sixths to be dealt with by that 
undetermined faculty we call judgment. Its most 
successful exponents are those in whom the me- 
chanical faculty has been developed by practice, 
and is guided by knowledge. The innate gift, cul- 





usually so correct that his advice would be accepted 


tivated by hard work and fashioned by experience, 
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is the great factor in the achievement of success. 
Without it a man can do nothing beyond mere day- 
work, the carrying out of accepted ideas according 
to a stereotyped routine. The limits of his capacity 
are strictly circumscribed ; he must keep one foot, 
at least, on the beaten path. To him it is denied 
to play the part of an explorer and adventure 
into the unknown. In all cases this involves peril, 
and no one should lightly undertake the risks it 
threatens, except under absolute necessity. The 
track which has been so well trodden as to become 
a recognised road, surveyed and marked with mile- 
posts, must always be safest, and usually the most 
expeditious, even if it is not the shortest route to 
the object sought. Unfortunately—or perhaps 
fortunately—there are a great many desirable 
objects which cannot be reached along the 
highway of science. To attain them a man must 
have the instinct of the pathfinder, and have 
so cultivated and developed this gift that it has 
become an art in him. There is nothing of the 
miraculous about it—its possessor is not carried 
forward in a trance, without thought and with- 
out volition. On the contrary he lays his plans 
with scrupulous care. At first his road is rolled 
and swept by science, and he proceeds easily and 
certainly. But soon he turns aside into the by- 
paths of experience, which seldom run far in the 
exact direction he desires, and have to be selected 
with care and discretion. Finally all path ends 
and he must work his way forward, with many a 
detour and many a leap, but all the time with his 
senses keenly alert, looking, feeling, and listening 
for objects and sounds which have a meaning only 
to the mind rendered capable by its constitution 
and training of appreciating their significance. He 
never goes many yards without some guide 
—it may be the slenderest--serving to con- 
nect the present scene with others better known, 
and thus to lend a light for the clearer per- 
ception of the nature of the locality. His 
power—call it skill or instinct, or what you 
lease—lies in the myriad impressions dormant in 
his brain, ready to spring into activity at a familiar 
sight or sound, and to offer themselves as compari- 
sons for the appraisement of its value and meaning. 
These impressions did not grow there, neither were 
they introduced in a gay procession by the easy 
method of perusing books. They are the result of 
unremitting labour extending over many years, 
applied to a brain having the power of making 
rapid observations and of retaining them. Unless 
a man have the right cast of mind he can neither 
properly see nor fully appreciate mechanical pheno- 
mena; this faculty must be a part of his being— 
something that he brings into the world—but its 
cultivation is his own affair, and is only one degree 
less important than its possession. 

Not by art, nor by science, are fortunes made in 
engineering, but by commercial aptitude. This is 
a hard saying to the enthusiastic aspirant, but, 
nevertheless, it istrue. A man may be master of 
the whole field of engineering practice ; he may be 
as able a mechanic as Trevithick or as Roberts, yet 
if he have no business ability he will surely be ex- 
ploited by some one that has. This does not mean 
that he will be a failure. Money is no test of 
success. If it were, nine-tenths of the men whom 
the world worships as its heroes, would have to 
be dethroned, and their places filled by others 
whose names have faded out of remembrance. 
Watt would not have been a greater man if he had 
succeeded in amassing a million of money. His 
reputation rests on the effects his works pro- 
duced for his country and the world, and these 
have but slight relation to the remuneration that 
they brought himself. His daily work was his 


- continual delight, and he could have followed no 


other pursuit whatever the gains that might have 
been offered him. 

But while we fully admit that there is no essential 
connection between the quality of a man’s work 
and the amount of reward that he reaps, yet justice 
seems to demand that there shou.d not be too great 
disparity between the two. As long as food and 
clothing are matters of daily necessity, and while 
wives and families are accounted joys worth more 
than the toil and anxiety they entail, the average 
man must work for gain. Whatever his tastes he 
must modify or subordinate them to some extent 
to money making. This obligation, however, 
presses but lightly upon the engineer, for his work 
is generally so directly useful that it has an imme- 
diate market value. The difficulty is for him to 
secure that the gains shall come to himself. In 





some cases they accrue to the community, as when 
a labour-saving machine is introduced, and the 
patent is allowed to drop, or is not even applied 
for. But, far more frequently, they are intercepted 
by a middleman. Possibly this man may be also 
an engineer, one in whom the last of the threeaspects 
of engineering, which we enumerated in commenc- 
ing this article, finds its full development. It by 
no means follows that he is ignorant of the other 
two aspects ; on the contrary, he may be eminently 
fitted for the profession both by nature and educa- 
tion. Of course, the presumption is somewhat 
against this, for such PP sees faculties aré rare. 
But, in any case, it is his commercial acumen that 
enables him to take toll of other men’s labour, and 
to sell his own free of all such levies. 

We are not at all sure that business ability 
is not quite as much a “‘gift” as the mechanical 
talent. It is perfectly certain that many people 
are quite incapable of acquiring it, and that their 
best efforts are wrecked for the want of it. Business 
habits can, of course, be learned by those who 
make uptheir minds to submit to the necessary 
discipline, and are distinctly valuable. But the 
great elements that command success in the markets 
of the world are a personality that inspires confi- 
dence, great powers of persuasion, rapidity of 
judgment, dauntless courage, and an indefinable 
capacity for judging character and for reading the 
signs of the times. Endowed with these a man 
must make money; he cannot help it. Our 
earnest advice to every engineer who is conscious of 
the possession of high professional attainments and 
who yet finds that after a fair and earnest trial 
he does not make headway, is to ally himself with 
acommercial man. The alternatives before him 
are to be the partner or the prey of the merchant— 
the man who can sell a thing for more than it costs 
him, The former is surely the more desirable 
course from all points of view. It brings a legiti- 
mate reward for labour, and opens a road both to 
fame and increased usefulness. The proverbs of all 
languages emphasise the difficulty of getting a foot- 
ing upon the ladder of life, and the ease with 
which the upper positions are maintained. It 
is the policy of the. middleman to occupy all the 
higher rungs. But the commercial partner must 
carry his companion with him, and secure for him 
the advantages of his elevated situation. The 
co-operation is perfectly legitimate and honourable 
to both parties. They may be both engineers, and 
both earnest workers for the good of the world. 
But neither is capable of engaging successfully in 
the three aspects of the profession. Each has the 
line in which he excels, and leaves to his partner 
the matters which are beyond his province, the 
result being that together they turn out the highest 
class of work, and get thoroughly well paid for 
doing it. In them the science, the art, and the 
business of engineering find their visible embodi- 
ment. 





CARRIAGE-WAY PAVEMENTS. 

THE condition of the carriage-way pavements 
in the cities of the world affects very materially 
the comfort of the residents and visitors therein, 
and also their material prosperity. When carriage- 
ways are in bad order, all methods of locomotion 
are rendered difficult and costly, the sanitary con- 
dition of the streets is anything but desirable, and 
the general cleanliness of the surroundings greatly 
reduced. Notwithstanding the state of affairs thus 
broadly stated, it is but few citizens who concern 
themselves with the methods adopted to construct 
and: maintain good pavements, or the materials 
which may be employed for this purpose. 

In cities where there is heavy traflic in the streets, 
there are mainly but four systems of carriage-way 
pavements in vogue: Macadam, stone paving, wood 
paving, and asphalt. Each of these systems may be 
subdivided into several classes, good, bad, and 
indifferent ; and into different styles of construction, 
so much so as to render a sound knowledge of that 
which will make a good and lasting road surface, 
difficult of attainment. This knowledge is further 
vastly diversified owing to the varying conditions 
under which it is gained, and consequently experts 
frequently differ in their views to a truly remark- 
able extent. As to the relative values of the two 
first-mentioned systems of road covering, macadam 
and stone paving, almostall of the principal experts 
of London are mainly in agreement, that is to say, 
those who have been interviewed preparatory to the 
writing of these articles, 








Macadam should only be used where carriages and 
cabs constitute the bulk of the vehicular traffic 
passing through the street ; it should not be laid 
where open shop-fronts face the roadway ; nor in 
places thickly lined with dwelling houses, especially 
in narrow streets where the poorer people live ; 
and it is entirely unsuitable to streets wherein there 
is heavy traffic. Both from sanitary and economic 
reasons it should not be laid in these situations. 
Dry weather, traffic, and winds, cause it to give off 
clouds of blinding dust ; wet weather and traftic, to 
develop into a surface of mud and slop. In all 
cases it is difficult and costly to keep clean, and 
where not over-cleanly poor people live, bad 
sanitation is greatly enhanced. From an econo- 
mical view it is, in certain cases, a most costly 
road covering, for when traffic upon its sur- 
face becomes heavy, the maintenance charges 
increase in an enormous ratio, the scavenging 
capone are unduly large, the slop is greatest in 
volume and cannot be economically disposed of, 
and the watering should be frequent and regular. 
The water companies charge about 5s. per 100 super- 
ficial yards per annum for the necessary water. 
When the maintenance charges exceed about 1s, 
per superficial yard per annum, it is false economy 
not to take it up and substitute a more permanent 
road covering. 

In this age of luxury, elegance, and rapidity, 
stone paving must be looked upon as entirely 
decreasing as a system of constructing a road sur- 
face in the more fashionable quarters of large 
cities. Viewed solely from an economical view, 
stone is perhaps the cheapest form of paving, 
owing to its comparative unwearing quality, although 
the cost of scavenging runs higher than in the newer 
systems of road covering which are displacing it. 
It is chiefly from the excessive noise caused by the 
traffic passing over a road paved with stone, that 
this material is going out of favour. The noise 
results mainly from the incessant jarring of iron 
tyres, bumping from block to block, and the 
clatter of iron-shod hoofs ; but this bumping sets up 
such vibration, that not only the bodies of the 
vehicles, and the load they carry, clatter, but also 
the windows and other portions of the houses 
lining the streets. This constant vibration causes 
wear and tear of an excessive degree to the traffic 
and the surroundings, and last, but by no means 
least, to the nerves of the dwellers hard by, 
and it detracts materially from their comfort. 
It is, of course, the wide jointing necessitated 
by the unevenness in the surfaces of the sets, 
which makes this class of pavement so noisy. 
Were it economically possible to lay down a stone 
pavement with stone sets cut as true as wood, and 
placed together without any appreciable joint, and 
to an even surface, the pavement would practically 
be no more noisy than asphalt. In Liverpool, 
where, twenty yearsago, Mr. Deacon, ascity engineer, 
and Mr. Duncombe afterwards, laid granite and sy- 
enite sets which were cut to gauge, the streets are 
far less noisy than any other stone-paved roadway 
that has come under ournotice. These pavements, 
with the magnificent concrete foundation provided 
for them, are, for the purpose of carrying heavy 
traffic, perhaps the most durable and the best of 
any city in the world. On several occasions, loads 
exceeding 60 tons in weight have been drawn 
through the streets of Liverpool on an ordinary 
six-wheeled ‘‘lorry,” without causing any injury to 
the surface of the roadway, its foundation, or the 
gas, water, or drainage mains beneath. Notwith- 
standing the roughness of a stone-paved road- 
way, in dry weather especially, the surface becomes 
very slippery. As it is generally laid, it proves far 
from satisfactory, being noisy, slippery, and very 
hard on horses’ legs and shoes, and wheel tyres, it is 
costly to cleanse, and in poor neighbourhoods, and 
where there are markets, it is a very unsanitary 
road covering. 

In the earlier days of street paving in cities, it 
was customary to lay the covering material upon an 
earth or sand foundation, but now, the almost 
invariable rule is to lay the whole breadth of the 
road with a layer of cement concrete, 6 in. deep, 
and arched to the camber necessary to the locality. 
In reality, engineers and surveyors have for 
some time regarded this bed of concrete as the 
actual road pavement and the first necessity, if 
durability, evenness of surface, and eventual 
economy, be desired. This cement concrete, if of 
good materials and carefully laid, will practically 
last for generations; it takes the weight of the 
traffic, and gives stability to the street surface. 
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Broadly stated its cost is about 3s. per superficial 
yard. The material used for covering this concrete, 
although a most important factor in the mainten- 
ance of good carriage-way pavements, is only a cover 
and adds practically little to the rigidity of the 
street surface. 

Vestry engineers, as a body, seem to have moved 
forward by a series of gradual developments more 
than by anysudden alterations of methods, following 
the introduction of new materials, which might have 
been suggested by due regard of the different struc- 
ture and form of newly introduced materials ; but, 
of course, it is easy to be wise after the event, and 
observation of the practice of past years, points a 
lesson that may be learned in an hour. Stone sets 
were laid wide jointed because, owing to the rough- 
ness and unevenness in size of the paviors, it was 
not practicable to put them close together, other- 
wise no regularity could have been observed in the 
transverse courses, With the substitution of wood 
blocks set on end, in lieu of stone sets, although it 
was by no means necessary, the same wide-jointed 
system of laying was adopted. In effect this was 
to produce a surface composed of two materials 
differing entirely in structure, strength, and wear- 
ing qualities, and owing to the width of the joint 
the proportionate quantity of the varying materials 
was considerable. The wearing quality of this 
composite surface was anything but desirable ; the 
wood was soon bruised and pounded down at the 
edges of the blocks, and they became round backed 
so that the wheels of vehicles bumped from block 
to block ; rapid wear and tear of the surface en- 
sued, and also in a measure of the traffic passing 
over it. Little by little, as wood pavements came 
more into vogue, the joint was reduced in width to 
din., togin., fin., $in., and now it is the prac- 
tice in some vestries to eliminate the joint as far 
as possible. Generally speaking, wood is cut even 
and true, and may be laid with the blocks touch- 
ing each other, but a 2-in. joint filled with a cement 
grouting is the ordinary practice adopted by most 
of the vestry surveyors in London. The theory 
generally advanced in favour of this system is that 
the joint gives a better foothold to horses, but 
there is really no evidence forthcoming to support 
the contention. Our opinion is that the opposite 
is more likely to be true, for as Mr. Howarth said 
at the Institution of Civil Engineers thirteen years 
ago,* when speaking of a groove which prior to that 
time had occasionally been cut in the wood blocks to 
give horses a foothold, ‘‘ this serves very little real 
purpose as regards foothold; on the contrary, 
rather diminishes it, by becoming like an open 
joint, a receptacle for mud, the true source of 
slipperiness.” The system of leaving a ?-in. joint 
between the blocks and filling it with cement 
grouting brings two entirely different substances 
intoa pavement. The wood is comparatively tough 
and elastic, the grouting is friable and unyield- 
ing. The grouting becomes rapidly pulverised by 
the traffic, and its surface soon falls below the 
general level of the wood ; then the unsupported 
edges of the wood blocks begin to wear away, 
they become round-backed, and the slight depres- 
sion above and alongside each joint fills with mud 
and dirt. The rumbling noise of traffic passing 
over wood blocks is almost entirely due to the 
slightly round-backed form that each course of 
blocks assume. When a street paved with wood 
has been swept or cleansed, the whole, if in a com- 

aratively good condition, presents an even sur- 
ace to the eye ; but if any one chooses to take the 
trouble to investigate further, and with a knife 
clean off the surface the dirt which still adheres to 
the roadway, it will be seen at once that between 
each lateral course of blocks there is a depression 
above the surface of the cement grouting that is in 
very many instances from ;%; in. to } in. below the 
tops of the blocks on either side. The material 
which fills up this depression is a greasy-natured 
mud, dirt, and pulverised wood. It stands to 
reason that such a surface does not present the 
best foothold for horses ; the dead flat faces of the 
iron shoes, worn doubly smooth from running on 
asphalt, tread on two substances—lines of greasy 
plastic matter and lines of comparatively firm 
wood fibre on end; and it is only where these 
shoes rest firmly on the wood fibre that 
find the best foothold. When the accumu- 
lations upon the pavement are thoroughly damp 
and soft, the evil effects of these dirt grooves 





* Howarth on Wood asa Paving Material under Heavy 
Traffic, vol. lviii., session 1878-9. 








is most apparent. When heavy wet lies upon the 
surface of the road the foothold becomes better 
owing to the water having greatly reduced the 

lastic nature of accumulations ; when the roadway 
is dry and the dirt is firm, the foothold is at 
its best. But that at intervals of every 3 in. 
along the roadway there are cushions of dirt will 
be evident to any one with an ordinarily acute eye 
and ear if the effect of the passing traffic be care- 
fully observed. 

The best illustration of this to be found in 
London is at Norfolk-terrace, W., where Mr. W. 
Weaver, M. Inst. C.E., the surveyor of the Ken- 
sington vestry, has laid down alongside each other 
broad strips of pavement composed of wood that 
has been subjected to different methods of treat- 
ment (Fig. 1). One of these strips is composed 
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of wood blocks that have been dipped in coal tar 
and laid close together, touching each other. On 
either side of this are wood blocks laid with the 
ordinary ;';-in. joint that has been filled with 
cement grouting. Any one standing near, even 
looking away from the street, can tell at once 
from the sudden diminution of the rumbling sound, 
when a vehicle has passed from the wood laid 
apart, on to the wood laid as jointless as possible. 
These strips of pavement were laid at the same 
time, and from picked wood of the same quality, 
and the jointless strip of tarred blocks now stands 
out above the others as showing the least wear 
and the smoothest surface. The great reduction 
in the rumbling noise which the traffic makes when 
passing over the close-laid wood points at once to a 
reduction in wear and tear, both of roadway and 
of traffic, brought about by the lessened vibration 
which this method of laying pavements insures. 
Throughout the St. Marylebone vestry, Mr. 
Henry Tomkins, the surveyor, has for the past 
nine years laid all his pavements with plain wood 
blocks touching each other and rendered subse- 
quently impervious to moisture by having a 
quantity of hot coal tar poured over their sur- 
face after the blocks are in place. This may 
be seen in Oxford-street, but an object lesson, 
such as that to be taught by the experiments in 
Norfolk-terrace, is not provided, as the whole of 
the street is laid in the same fashion. The fallaey 
that a joint is necessary to enable horses to get a 
good foothold is here apparent. From the absence 
of statistics it is impossible to give the relative 
proportions of the number of falls on wide-jointed 
and close jointed pavements, but the police, horse 
owners, and Mr. Tomkins’ brother surveyors, are 
unanimous in saying that no greater number of 
horses fall on his pavements than in the districts 
where the #-in. joint and cement grouting system 
are in vogue, and also that the difficulties of trac- 
tion from slipperiness are in no way enhanced. 
Mr. Tomkins is himself of the opinion that the 
number of falls are lessened and ease of traction 
improved, and in this view we agree with him 
upon the ground of the arguments already stated. 
Within the last two years, Mr. Mason, of the 
St. Martins-in-the-Fields vestry, has been adopting 
the close jointed method of laying wood ; North- 
umberland-street, Strand, isa case in point and also 
Pall Mall East, but in this street to provide against 
any longitudinal swelling of the wood, Mr. Mason 
has allowed at intervals of every 30 in. along the 
roadway a #-in. joint filled with sand which could 
be removed should the pavement show any signs of 
swelling longitudinally and buckling up in conse- 
quence. It has not proved necessary to remove the 
sand from these lateraljoints. Indeed, consideration 
of effects to be feared from any longitudinal swelling 
in wood pavements would suggest expansion joints as 
being unnecessary judging from the manner in which 
the wood pavements of London are laid. The ordi- 
nary cement grouting with which the joints are filled 
is, as compared with the wood, a non-elastic and un- 
yielding substance, and for the taking up of any 
longitudinal strains can be practically of no account. 
However, Mr. Tomkins, who has laid for some 
years past the close-jointed wood in Oxford-street, 


which carries one of the heaviest traftics in London, 
has found no ill-effect arising from longitudinal 
swelling or from his method of placing the wood 
blocks with their surfaces touching each other. 

The transverse swelling is quite another matter 
and has to be provided for in all systems of laying 
wood pavements. The ordinary practice in London 
is to leave from 1 in. to 3 in. of space, according to 
the width of the street, on either side of the road- 
way between the newly laid wood and the kerb. 
This space is variously filled up with an easily re- 
movable material should the wood encroach too 
much upon the space provided, or the kerbstones 
suddenly show any signs of lifting. Sand, clay, 
and tarred oakum are the most ordinary substances 
used ; sand is most easily removed ; clay, while it 
remains soft, will squeeze out when the wood 
presses upon it, while oakum with a thin film of 
cement upon its surface is preferred by some sur- 
veyors as being a more water-tight joint than sand, 
while it will not bake and become hard, as clay is 
likely to do after continued dry weather. 

The length to which this article has extended 
compels us here to take leave of the subject for the 
present ; but there are a great number of points 
yet to be dealt with, and we shall resume the con- 
sideration of the matter in an early issue. 





LONDON SOCIETIES.—No. XXVII. 
Tue Roya InstrtuT1Ion—continued. 

At the very outset of the experiments which 
conducted Faraday to the discovery of magneto- 
electric induction, that is to say on September 23, 
1831, when he had been but two days at work on 
this research, he wrote to his old friend Richard 
Phillips in the following words : ‘‘I am busy just 
now again on electro-magnetism, and think I have 
got hold of a good thing, but can’t say. It may be 
a weed instead of a fish that, after all my labour, I 
may at last pull up.” We now know that what he 
‘* pulled up” was an electric fish of vast potential 
energy, a veritable torpedo in the havoc it has made 
in all other means of generating electric currents. 

From the date of his discovery of magneto- 
electric induction, Faraday’s work was chiefly, 
though far from exclusively, devoted to electrical 
subjects, and paper after paper was read by 
him before the Royal Society, and which in due 
course found its way into the Philosophical Trans- 
actions. The Royal Society list* refers to no fewer 
than one hundred and sixty-two communications 
by Michael Faraday, over one hundred being 
after the year 1831, and which include thirty series 
of his ‘‘ Experimental Researches in Electricity.” 
The most important researches made by Faraday 
after the discovery of magneto-electricity were: On 
the identity of electricities ; On the laws of electro- 
chemical decomposition, in which he introduced 
into scientific nomenclature the now well-known 
terms ‘‘ electrolyte,” ‘‘anode,” ‘‘ cathode,” “ion,” 
‘‘anion,” and ‘‘ cation ;’ On the source of power in 
the voltaic pile, and an elaborate series of researches 
on frictional electricity, on electrical conduction 
and induction, and on Specific Inductive Capacity ; 
and in November, 1845, was made the announcement 
of his discovery of what he called the ‘*‘ Magnetisa- 
tion of Light,” but which is now spoken of as the 
rotation of the plane of polarisation within a mag- 
netic field. One month after this discovery he 
announced another of equal magnitude, namely, 
that of ‘‘Dia-magnetism,” which was first published 
in a memoir read before the Royal Society on De- 
cember 18, 1845,+ and entitled, ‘‘On New Magnetic 
Actions, and on the Magnetic Condition of all 
Matter.” After this we find him engaged in a 
research on the magnetisation of flames and gases ; 
and all these researches, were conducted in the 
laboratory of the Royal Institution, and furnished 
him from time to time with subjects for his incom- 
parable lectures before that body. 

Space will not permit us, in this more general 
history of the Royal Institution, to do more than 
make a passing reference to the more speculative 
work of Michael Faraday, his theories of electric 
conduction and the nature of matter, of the nature 
and relations of matter and force, of lines of force, 
of the unity and convertibility of natural forces, 
or his theory of the electric current. For these 
investigations we must refer the reader to his 


* Catalogue of Scientific Papers (1800-1863) Compiled 
and published by the Royal Society of London. London : 





1868, 
+ Philosophical Transactions” for 1846, pp. 21-40, 
41-62, 








ae 





114 


ENGINEERING. 





[JuLy 22, 1892. 








apers in the ‘‘ Philosophical Transactions,” ‘‘ The 

hilosophical Magazine,” ‘‘ Poggendorf’s Annalen,” 
and other scientific journals of his time, and to the 
very admirable memoir of Faraday by his intimate 
friend and associate, Dr. Tyndall, who summarises 
the scientific work of the great philosopher in his 
ever happy manner.* 

In the year 1841 his constant application to 
research and overwork began to tell upon 
his health, and he suffered so much from 
giddiness and loss of memory that he was 
compelled to stop work for a time, and for 
twelve months he gave up lecturing, taking a com- 
plete rest for three months in Switzerland. The 
only work he did during that year was for the 
Trinity House (to which he held the appointment 
of scientific adviser), and that was the improve- 
ments he introduced into the ventilation of light- 
houses, whereby the bedewing and blackening of 
the optical apparatus were entirely prevented. He 
also gave the juvenile lectures at the Royal Institu- 
tion at Christmas of that year. 

In the years 1842 and 1843 Faraday made a re- 
search on the discovery made by Mr. (afterwards 
Sir William and now Lord) Armstrong in 1840 of 
the evolution of electricity from a jet of steam, and 
this was followed by another period of rest. In 
1842 he delivered two lectures at the Royal Insti- 
tution, one on the ‘‘ Lateral Discharge of Electri- 
city from Lightning Conductors,” and the other 
upon the process of ‘‘ Lithographic Printing.” In 
the following year (1843) he gave a course of eight 
lectures on ‘‘ Electricity,” and he gave three of the 
Friday evening discourses, one on ‘‘ Some Pheno- 
mena of Static Electric Induction,” one on the 
‘* Ventilation of Lighthouses,” and one on the 
‘* Evolution of Electricity from a Jet of Steam.” 
Faraday also in the same year (June 13, 1843) read 
a paper before the Institution of Civil Engineers 
upon the ‘‘ Ventilation of Lamp Burners.” 

In 1842 Faraday had been made one of the 
thirty Chevaliers of the Prussian Order of Merit, 
and in 1844 he was elected one of the eight foreign 
Associates of the Académie des Sciences of Paris. 
His work during the next two or three years was 
almost exclusively divided between the Royal Insti- 
tution and the Trinity House, and in 1846 he 
received from the Royal Society both the Rumford 
and the Royal medals, a double honour which we 
think has never before or since been conferred on 
one man ; and in the following year he was made a 
member of the Academy of Sciences, Bologna ; a 
Foreign Associate of the Royal Academy of Sciences, 
Belgium ; a Fellow of the Royal Bavarian Academy 
of Sciences, Munich ; and a correspondent of the 
Academy of Natural Sciences, Philadelphia. 

During the season of 1848 Faraday delivered a 
course of seven lectures in the Royal Institution 
upon ‘‘Chemical and Electrical Forces,” and after 
Easter of 1849 he gave in the same place a course of 
eight lectures on ‘‘ Static Electricity.” He also 
delivered six of the Friday evening discourses 
during the sessions of 1848 and 1849. These were 
on the ‘‘Dia-magnetic Condition of Flame and 
Gases,” ‘‘On Two Recent Inventions of Artificial 
Stone,” ‘On the Conversion of Diamond into Coke 
by the Electric Flame,” ‘‘On Magne-crystallic 
Phenomena ; ‘‘ On Pliicker’s Repulsion of the Optic 
Axis of Crystals by Magnetic Poles ; and on Mr. 
De la Rue’s ‘‘ Machinery for Making Envelopes.” 

During these two years Faraday received further 
scientific distinctions, he was made one of the eight 
foreign Honorary Members of the Imperial Academy 
of Science, Vienna, an Honorary Member of the 
first class in the Institute Royale de Pays Bas, and 
a Foreign Correspondent of the Institution, Madrid. 

Tn the years 1849 and 1850 he entered again with 


"energy into the region of’ research; in the course of 


those years he contributed six papers to the Royal 
Society, which were: (1) ‘‘On the Polar or other 
Condition of Dia-magnetic Bodies ;”+ (2) ‘‘On the 
Possible Relation of Gravity to Electricity ;’’t (3) 
‘* On the Magnetic and Dia-magnetic Condition of 
Bodies ;’’§ (4) ‘‘On Magnetic Conducting Power ;”’|| 
(5) ‘*On Atmospheric Magnetism ;"" (6) On 
the same subject ;** and during the same 
period we find him lecturing again at the 


** Faraday as a Discoverer,” by John Tyndall. 
London : 1868. 

+ Phil. Trans., 1850, page 171. 

+ Ibid., 1851, page 1. 

§ Ibid., page 29, 

|| Ibid., page 20. 

* Jbid., page 42. 

** Tbid., page 85. 


Royal Institution and working for the ‘Trinity 
House, and after Easter of 1850 he gave a course 
of six lectures before the Institution on some points 
of domestic chemistry: (1) On a Fire. .(2) Ona 
Candle. (3) Ona Lamp. (4) OnaChimney. (5) 
On a Kettle. (6) On Ashes. During this year 
Faraday was made a Corresponding Associate of 
the Académie Pontifica, Rome, and Foreign 
Associate of the Académie des Sciences, Haarlem. 
The next year (the Exhibition year of 1851) he 
was made a member of the Royal Academy of 
Sciences at the Hague, a Corresponding Member of 
the Batavian Society of Experimental Philosophy, 
at Rotterdam, and a Fellow of the Royal Society of 
Sciences, at Upsala. 

In 1853, which was marked by further researches 
in the laboratory of the Institution on magnetic 
ecg and by a great deal of work for the 

trinity House, he was made a Foreign Associate 
of the Royal Academy of Sciences, Turin, and an 
honorary member of the Royal Society of Arts and 
Sciences, Mauritius. 

In the year 1855 Faraday brought to a conclu- 
sion the great work of his life, his Experimental 
Researches in Electricity, which was begun in 
1831, and was in progress for nearly a quarter of a 
century. These memoirs were reprinted from the 
Philosophical Transactions and published in three 
volumes,* and had earned for their author a 
world-wide reputation. As we have seen, honours 
and distinctions were showered on him from every 
intellectural centre of the world, and the comple- 
tion of this great work brought honours fresh a 
him, he was made an honorary member of the Im- 
perial Society of Naturalists of Moscow ; a corre- 
sponding associate of the Imperial Institute of 
Sciences of Lombardy, and a Commander of the 
Légion d’Honneur, besides being awarded the 
Grande Médaille d’Honneur of the Paris Exhibi- 
tion for his scientific discoveries. In 1856 he was 
made a Corresponding Member of the Netherlands 
Society of Sciences, Batavia, and a Member of the 
Imperial Royal Institute of Padua. 

In 1857 Faraday lectured at the Royal Institu- 
tion on the Conservation of Force, and again on 
the Relations between Gold and Light, and he gave 
a course on Static Electricity, and for the Christmas 
course to a juvenile auditory, he chose the subject 
of Electricity. During this year he was hard at 
work for the Trinity House, making six reports to 
that Corporation, chiefly in connection with the ap- 
ertive of magneto-electricity to the illumination of 

ighthouses. He was, during the seven years, made 

a member of both the Institute and the Imperial 
Academy of Breslau, and a Corresponding Associate 
of the Institute of Sciences at Venice. 

But a still higher honour was offered to Michael 
Faraday that year, being no less than the Presi- 
dentship of the Royal Society. A deputation, 
consisting of the retiring President, Lord Wrottes- 
ley, Mr. (now Sir William) Grove, and Mr. 
Gassiott, urged upon him to accept the honour, and 
very considerable pressure was put upon him by 
the Council and other men of science, but he declined 
the invitation, and nothing could afterwards shake 
his decision. 

It was in the spring of 1858 that a great change 
came over the life of Faraday, for the Queen pre- 
sented him with a house on Hampton Court Green, 
and, soon after, he took up his residence there ; for 
although he retained his rooms in the Royal Insti- 
tution for some years longer, he, as time went on, 
spent more and more time at Hampton Court and 
less in London, for his failing memory, from which 
he suffered during the last few years of his life, neces- 
sitated increased rest of both mind and body. He, 
however, continued to work for the Trinity Houseand 
to lecture in the Institution. In 1859 he made eleven 
reports for the Trinity House, chiefly in reference 
to the installation of the electric light at the 
South Foreland, which was established on De- 
cember 8 of the previous year; he delivered at 
the Royal Institution a course of six lectures on 
the Various Forces of Matter; he discoursed at 
the Friday evening meetings on Ozone and Anto- 
zone, which had not long before been discovered by 
Professor Schénbein. 

About this time Faraday was made a Foreign 
Associate of the Academy of Sciences at Budapest, 
and an Honorary Member of the Philosophical 
Society of Glasgow, and within the next three 
years he became an honorary member of the 


Medical Society of Edinburgh, a foreign associat 
of the Imperial Academy of Medicine at Paris, a 
Foreign Associate of the Royal Academy of Sciences 
at Naples, and a Foreign Associate of the National 
Academy of Sciences of the United States. He was 
also a D.C.L. of Oxford, an LL.D. of Cambridge, 
and a Ph.D. of Prague, and besides being a Com- 
mander of the Legion of Honour, he wasa Chevalier 
of the Prussian Order of Merit, and a Knight 
Commander of the Order of St. Maurice and St. 
Lazarus of Italy. 

In 1861 he reported on the installation of the 
electric light at Dungeness Lighthouse, and at the 
Royal Institution he lectured on the Photographs 
of the Solar Eclipse, taken by the late Mr. Warren 
de la Rue. In October of that year, after he had 
passed his seventieth birthday, feeling the in- 
firmities of age telling upon his strength and 
memory, he resigned the juvenile lectures in a 
letter characteristic of the noble feeling and modesty 
of the great philosopher, and on the 20th of the 
following June he delivered his last lecture in the 
Royal Institution, the subject being Siemens’ Gas 
Furnaces. 

The last work Faraday did for the Trinity House 
was his report on the light of St. Bee’s Lighthouse, 
and at the same time he sent in his resignation on 
the ground of failing memory, and the appointment 
which had been held for thirty years by Michael 
Faraday was transferred to Professor Tyndall. 

Towards the end of 1866, although suffering great 
diminution of bodily strength, Faraday took the 
keenest interest in what was going on in the scien- 
tific world, but in the spring of 1867 he became so 
feeble that movement of any kind was made with 
great difficulty, and he passed into a semi-paralysed 
condition, and on the afternoon of August 25 he 
gradually sank and passed away peacefully in the 
presence of his wife and niece, who had been his 
devoted nurses for so many weeks. 

The Eulogium before the Académie des Sciences 
was pronounced by M. Dumas in terms which pay 
a generous tribute to the greatness of his work and 
to the beauty of his character: ‘‘I do not know,” 
he said, ‘‘ whether there is a savant who would not 
feel happy in leaving behind him such works as 
those with which Faraday has gladdened his con- 
temporaries, and which he has left as a legacy to 
posterity ; but I am certain that all those who have 
known him would wish to approach that moral per- 
fection which he attained to without effort. In 
him it appeared to be a natural grace, which made 
him a professor full of ardour for the diffusion of 
truth, an indefatigable worker, full of enthusiasm 
and sprightliness in his laboratory, the best and most 
amiable of men in the bosom of his family, and 
the most enlightened preacher amongst the humble 
flock whose faith he followed. The simplicity of 
of his heart, his candour, his ardent love of the 
truth, his fellow interest in all the successes, and 
ingenuous admiration of all the discoveries of 
others, his natural modesty in regard to what he 
himself discovered, his noble soul—independent 
and bold—all these combined gave an incomparable 
charm to the features of the illustrious philosopher. 
Ihave never known a man more worthy of being 
loved, of being admired, of being mourned.” 

Dr. Tyndall, who perhaps more than any other 
scientific man was his intimate friend and com- 
panion of many years, thus speaks of Faraday : 
‘© Taking him for all and all I think it will be con- 
ceded that Michael Faraday was the greatest ex- 
perimental philosopher the world has ever seen ; 
and I will add the opinion that the progress of 
future research will tend not to dim or diminish, 
but to enhance and glorify the labours of this 
mighty investigator.’’* 

We cannot conclude this sketch of the life-work 
of Michael Faraday better than by quoting from 
one of his earliest lectures, his own definition of 
what a scientific man should be. 

‘*The philosopher should be a man willing to 
listen to every suggestion, but determined to judge 
for himself. He should not be biassed by appear- 
ances, have no favourite hypothesis, be of no 
school, and in doctrine have no master. He should 
not be arespecter of persons, but of things. Truth 
should be his primary object. And if to these 
qualities be added industry, he may indeed hope to 
walk within the veil of the temple of Nature.” 

Such was Michael Faraday’s definition of a philo- 
sopher, and such a philosopher Michael Faraday was. 





* Experimental Researches in Electricity, by Michael 





Faraday, 3 vols., 8vo. London : 1839, 1844, and 1855. 


* “Faraday as a Discoverer.” By John Tyndall, page 





147. London; 1868, 
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| taken (at the particular request of one of the authors) | scientist, and one whose authority is so great in all 
STEAM BOILER EXPERIMENTS. by M. Scheurer-Kestner, Sénateur, at his works at | matters relating to otéalaniion pa secondly, 



































No. IX. | Thann, in Alsace. The standard coal was sent out | because it was made on a type of boiler much used 
By Mr. Bryan Donk1n, Jun., and Professor from England in sacks, at considerable expense, for in France and on the Continent, namely, the 
A. B. W. Kennepy, F.R.S. the purpose. The trial is of special interest, first | elephant or French boiler with one external fire. 


1 No. XII.—This experiment was kindly under-' because it was carried out by so experienced a' Many years ago M. Scheurer-Kestner made a large 
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Resutts or Experment No. XII. 
' PARTICULARS AND DIMENSIONS OF BOILER. ANALYSIS, &c., OF FURNACE GASES. 
i Date: 


Analysis of Dry Furnace Gases: 


August, 1887. Weight. Volume 


| Carbonic dioxide, CO, ... re ie a a 15.1 10.3 per cent. 
Place: et EO Gc a EO gy 0.0 ~~ 
Thann, Alsace. Oxygen, O_... ae fe: ve - ie od 8.8 8.3 a 
Nitrogen, N ... $é “4 i is Br jaa 76.1 81.4 ; 
Type: 
Elephant boiler, with Green’s economiser (the latter generally used with two | PRINCIPAL RESULTS. 
boilers). Carbon: 
Heating Surface: Per cent. weight of carbon to dry gases rae saa as ... 4.12 per cent. 
Heating surface of boileralone... ... «0 we use 430 8q. fit. | Air: 
economiser ... . 103% ; a 27 
Total heating atin é a 1463 Pounds of dry air per pound of — a = = - - Ib. 
Firegrate: “ : he - ye -_ dry —_ oe hee ‘i a! *s 
i i ; 22 in. : a furnace gases per pound of pure and dry coal ... me < 
— rn —e rey a sae A he - wi “ bur Bs - Ratio of air used to air calc te required ¥ re 2.02 
Ratio of pee oat ey i ag gon ony wes 5S ids ea ea Temperature of Gases: 
i ial ln ma ” ~ j Rise in temperature of gases from temperature of aironday ... 185 deg. Fahr. 
Flues: 














j . Combustion : 
: : : Under three smaller tubes, round upper boiler 
Kind of flues and direction of gases { to economiser. Brick flues. PP Pounds of coal burnt per square foot of grate surface per hour ... 11.04 Ib, 
ai BP je heating surface per hour . 0.49 = ,, 
x 3k IN: ad ig pst otal heating surface... 145 ,, 
“a PRINCIPAL OBSERVATIONS. total heat f 0.145 
me: 
E Transmission of Heat: 
Duration... ~ me “ a » sh pe a 31.8 hrs. ee units per square foot of mpeting emis onbem prey nd 4720 T. U. 
Steam Pressure: ermal units ag square foot of heating surface per hour, P 
? abel tmosphi er a - yy) 45.5 Ib. economiser only ... oe ese oe aad ost ie pF 325 aa 
pe pr scer enae aie we ae = a 60. : ° Thermal units per square foot of heating surface, total average ... 1635 ,, 
Temperature Fahr. corresponding to this pressure .. te ... 292.8 deg. Fahr. | Evaporation: 
Feed Water: Powis of water evaporated per pound of coal from feed tem- aiid 
d a x hi . 65.3deg. Fahr. perature... ee - ae Sus ae ne ya we ; 1 
ie ea * fee aticucieaiinviace™ 295 aes fi — = evaporation per pound of coal from and at 212 deg. 1% 
+, . Or . eee eee eee eee eee eee see ose one . ” 
Total feed water evaporated __.. HS Bai ni: 66,737 Ib. Equivalent evaporation per pound of coal pure and dry... dea 12.66 ,, 
per hour : 2,100 
5 Pe Pr me ae sad xe 9 ” : a ¥ square foot of ere per a 5 (boiler) 134.5 ” 
Coal and Ashes: ” ” ” ” eating surface (boiler 4.89 ,, 
: P : total Ae 1.69 
Total coal used, including ashes and clinker ... as os = 6720 Ib. ee = aah 3 * ” mo”? 
Per cent. of ash and clinker in total coal used aoa ee 8 6.9 Factor of evaporation “4 ua “e #9 qt $2 wf 1.1; 
+ moisture no eS ae i te ate +3 oF 
Total weight of pure and dry coal used per hour _... — i 195 Ib. 
Ratio of total pure and dry coal to ceal oe ail ash, &e. bit 0.923 5 oe ; 4 P ercentage Balance-Sheet of Heat. br 
Total coal used, including ash and clinker per hour a «so SO ED | : 
ry » weight of ash and clinker... ©. 0. ee ABB, Heat Evolved. \Per Cent.| Heat Absorbed. Per Cent. 
Stoking : i— — piles, Se eI ‘ 
‘ | Heat f dd RP mee Heating and evapo- f boiler 65.5 
Number of times each fire stoked per hour... ne pas ex 8.0 ee a ee | cote: water ~ leconomiser 13.0 
Temperature of Air: | | | Heating furnace gases... .. 6.5 
i P ‘ | Ev. t t: s0al ... 0.0 
Temperature of air in boiler-house “s ae aa ia ... 79.3 deg. Fahr. | Retoun “ted = ves me ae 
‘i », outside house i - ate Pas ... 68.2 > Heat in fire drawn its iP 0.0 
: Lost by imperfect combustion ... 0.0 
pneenees Pee ; 3 | Unaccounted for... .. «. 9.5 
Temperature of furnace gases at base of chimney... # ... 264 deg. Fahr. | 
} 100. 
Radiation Experiment : | Total .. --| 100 Total _ 
Charcoal per hour necessaryto maintain pressure only _... 4 9.6 lb. | Heatingfurnace gases apart from 
Per cent. of total coal used including ashes and clinker per hour... 4.5 per cent. | action of economiser ma 19.5 
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number of experiments on the same boiler. The 
various trials were published in his work ‘‘ Com- 
bustion de la Houille et Rendement des Chaudiéres 
a Vapeur,” 1858-1874. Mémoires extraits du Bul- 


letin de la Société Industrielle de Mulhouse, publiés | 


par la Société.* 

An economiser was attached to the boiler and 
used in this experiment. It is a very large one 
and generally serves two boilers, although in the 
present case only one boiler wasused. It should be 
noted also that the trial was an unusually long one 
—viz., 31 hours--the longest of. any in the series. 
Owing to the large surface of the economiser the 
temperature of the escaping gases was much lower 
than usual. The radiation experiment was made 
with great care, and lasted 96 hours. M. Scheurer- 
Kestner preferred in this radiation test to burn 
charcoal for the fuel, the heat of which he esti- 





‘of starting the manufacture on a large scale of 
cheaper iron in Sweden. 


WESTERN UNION TELEGRAPH CoMPANY. 


The net revenue of this important—not to say 
| wonderful—undertaking for the nine months end- 
ing March 31 this year was 5,628,320 dols., as com- 
pared with 5,056,435 dols. in the corresponding 
| period of 1890-1. After providing for fixed charges 
'and paying 3? per cent. upon the company’s stock 
| for the nine months ending March 31, 1892, a sur- 
| plus remained of 1,669,137 dols. ; the correspond- 
|ing surplus, March 31, 1891, was 1,095,394 dols. 
'The company’s financial year terminates at the 
close of June, and it will be seen that 1891-2 pro- 
mises to be a favourable period in its history. The 
net profits of the undertaking for the whole of the 
financial year 1890-1 were 6,605,585 dols. The 
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mated at 8080 calories per kilo. (or 14,540 thermal 
units per pound). 

The boiler used is of iron and set in brickwork 
in the usual way, as shown in Figs. 35, 36, on page 
115, and 37 annexed. It is of the under-fired type, 
and consists of one large cylindrical upper vessel, 
with hemispherical ends; itis 23 ft. 74 in. long, and 
3 ft. 11} in. in diameter, with the customary steam 
dome. The lower part consists of three long 
smaller cylindrical vessels, each joined by two 
pipes to the upper. Each of these lower vessels is 
25 ft. 10 in. long and 1 ft. 7Zin. in diameter. 
The total heating surface of the boiler is 430 
square feet and that of the economiser 1033 square 
feet. The gases passed first under the three 
small cylindrical vessels, then down one side of the 
upper vessel, and back along the other side to the 
economiser. It will be seen by the results that 
the boiler was not forced, and gave a very high 
efficiency, viz., 78.5 per cent. The feed water was 
measured in tanks, as in former experiments. 
The results of the experiments are given in the 
Table on page 115. 


NOTES. 
Tron AND Iron Orr IN GERMANY. 

Tur total imports to Germany during 1891 of 
iron, steel, and machinery amounted to 365,686 
tons, and the total exports from Germany during 
the same period to 1,288,406 tons. The total im- 
ports of iron ore amounted to 1,408,025 tons, 
whereas the total exports of iron ore were 1,984,428 
tons. The imports were principally iron ore of 
better quality, the bulk hailing from Spain, 
whereas the exports consisted of inferior ore, more 
especially ‘‘ minette” from Loraine. The difference 
of value of the exported and imported iron ores is 
very considerable ; the imports during 1890, which 
amounted to 2,055,215 tons, were put at a value 
of 77,826,000 marks, and the exports during the 
same period, which reached 2,245,104 tons, only 
represented a value of 9,902,000 marks, During 
1891 there were imported from Spain 845,000 
tons, and from Sweden 144,000 tons. It is, how- 
ever, thought that the export of Swedish iron ore 
to Germany ought to materially increase, while at 
the same time the exports of coal from Germany 
to Sweden might become important, with a view 








* A very full account of these experiments will be 
found in ENGINEERING, vol. xxi., pp. 5, 21, 56, 84, and 
175. 





corresponding net profits in 1889-90 were 7,312,725 
dols. ; in 1879-80, 5,833,937 dols.; and in 1869- 
70, 2,227,965 dols. The length of wire stretched 
by the company in 1869-70 was 112,191 miles. In 
1879-80 the corresponding length was 233,534 
miles ; and in 1889-90, 678,997 miles. The number 
of messages forwarded by the company in 1869-70 
was 9,157,646. In 1879-80 the total grew to 
29,215,509 ; and in 1889-90 it had further advanced 
to 55,878,762. The company’s business will be 
seen to have enormously increased during the 
last thirty years, but its profits have not expanded 
in corresponding ratio, competition having cut 
down tariffs. 


Tue Conpition or Lasour In Huneary. 

The extent of international competition creates 
interest in labour problems of all countries, and 
although it is but a few years since Hungary entered 
the lists as an industrial nation various reasons 
makethe condition of labourthereof interest. In the 
great contest here for the higher remuneration of 
labour—for this is what the eight-hours day means 
—it is too often forgotten that continental labourers 
may enter into competition either directly here or 
indirectly in our great markets. In Hungary the 
relations between employers and men ‘‘are not 
unpleasant” due to the patience of the employed, 
to their ignorance of higher possibilities and to 
their narrow views. Parliamentary interference 
has reached a stage there which would be con- 
sidered intolerableinthis country, and yet the desir- 
able ends are in very many cases voluntarily 
attained here. We have freedom of contract, 
without restrictions ; we have a due appreciation 
of the rights of labour, without combinations 
among workmen being jealousy watched and pro- 
hibited ; we are gradually arriving at courts of 
arbitration mutually agreed upon ; the restrictions 
on apprentices are not such as make the employer 
chary of taking responsibility as in Hungary, which 
is thus deprived of means of industrial training ; 
we have in many cases accident funds without 
compulsion, and our friendly societies serve the 
purpose of the invalid workmen scheme which 
came into operation in Hungary some months 
ago, although there one-third of the income is 
providedbyemployers. Wehavenoteach workman 
provided with a book giving his industrial history, 
for inspection like a ticket of leave, and neither 
workmen nor employed are hampered in making 
or terminating contracts. As to the all-important 








matter of hours of labour, not one man in 200 in 
Hungary is restricted to eight hours, and only 24 
in 100 have a nine-hours day. A fourth of them 
actually work 12 hoursaday. For menthe highest 
wage is 4s. 8d. per day, the lowest 6d., while 3s. 
would probably be a fair mean for something 
like 11 hours’ work. For women the average is 
about 1s., the highest being 1s. 8d., and the lowest 
4d.; while for boys the highest is 1s. 4d., and 
the lowest 24d., the average being about 10d. 
In Buda-Pesth machine factories the smiths 
earn 3d. to 4d. per hour, the fitters 5d. to 6d. ; 
whilst in the factory for electric machines a good 
mechanician will earn 11. 6s. 8d. to 11, 13s, 4d. a 
week, a foreman 2l. to 21. 10s.; a turner 1l. to 
ll. 3s. 4d. These are highly skilled men; an 
ordinary workman would only get 1s. 10d. per day. 
In the rolling mills the foreman would receive 4s. 
to 5s. aday ; the ordinary hand Is. 8d., skilled hand 
3s. 4d., and a boy 5d. to 7d. a day. In country 
districts the wages are less, and proportionately 
small compared with those in this country for other 
industries. The relative superiority and greater 
volume of British workman’s output cannot always 
continue, and even allowing for an increased labour 
remuneration in European countries, it is easy to 
see, considering ‘‘the aspirations” of British labour, 
that there are possibilities of greater international 
competition in the future. As to the cost of living 
in Hungary it may be remarked casually that in 
a typical case of a smith, with two sons, earning in 
all 621. 6s. 8d., per annum he manages to save 
barely 5l. The family has only meat once a week, 
the food being chiefly vegetables and bacon, yet he 
spends 5/1. in drink, and this recalls the fact that 
severalemployers pay in the middle of the week to 
insure that the head of the family does not spend 
all his wages on the Sunday. The details we have 
given, with much more of great interest, are to be 
found in a report by Sir A. Nicolson, our Consul at 
Buda-Pesth. 


Toe Harvey Carponistnc Process. 

The Harvey process of case-hardening which has 
been so successfully applied to giving a hard surface 
to armour plates is carried out as follows: The plate 
to be treated is made out of mild steel, containing 
say 0.10 per cent. to 0.35 per cent. carbon, and 
after being formed to its final shape, is laid flatwise 
_— a bed of finely powdered dry clay or sand, 
which is deposited upon the bottom of a fire-brick 
cell or compartment erected within the heating 
chamber of a suitable furnace. The upper surface 
of the plate is then covered with powdered carbon- 
aceous material, which is tightly packed. Above 
this is a layer of sand, and over the sand is laid a 
heavy covering of fire-bricks. The furnace is then 
lighted and raised to a temperature sufficient to 
melt cast iron, and this heat is maintained for a 
greater or lesser period, according to the amount 
of carbonising to be effected. About 120 hours 
are said to be required for a plate 10} in. thick. 
On removal from the furnace such a plate is found 
to have had the composition of its upper surface 
changed. Ata depth of about 3 in. from this sur- 
face the percentage of. carbon has been raised by 
about 0.1 per cent., which increases progressively 
as the outer surface is neared, when the amount of 
carbon may rise to 1 percent. It is said that this 
process, though, as will be seen, it resembles the 
ordinary cementation process, does not cause any 
blistering of the surface of the plate. This the 
inventor attributes to the high temperature at 
which it is carried out at ; but it is also suggested 
that the absence of blisters may be due to the 
homogeneity of the metal used, which, unlike the 
wrought-iron bars used in the cementation process. 
is free from cinders. 





CANADA AND JAMAICA.—A new steamship line is 
, see be established between Montreal and Kingston, 
amaica. 





New Cenrrat Rartway Station at HAMBurc.—The 
railway arrangements at Hamburg are altogether inade- 
quate to the rapidly increasing requirements of the towns, 
and the question of erecting a large central station in lieu 
of the half-dozen minor stations has been discussed for 
several years. A commission was appointed some four 
years ago to consider the matter. A result has now been 
arrived at and the terms for co-operation between Prussia, 
Hamburg, and the Liibecker-Biichener Railway Com- 
pany have been agreed Be pes The new plan comprises 
the erection of a central railway station in Hamburg, 
entailing a calculated expenditure of 1,700,000/., and 
another 1,000,000/. will be applied to extensions of the 
— Railway station and widening of the Elbe 

ridge. 
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THEORETICAL STRENGTH OF BEAMS. 
To THE EprTor or ENGINEERING. 

Sir,—Your correspondent, Mr. Lewis L. Kropf, in a 
letter on the theoretical strength of beams printed in your 
issue of July 1, proposes a new formula for calculating 
the strength of beams. 

Mr. Kropf states in the beginning of his letter that 
‘‘if the work is measured in every case by the volume 
swept by the section during deformation, and if the ex- 
tension of the fibre farthest from the neutral axis is 
assumed to be the same when the bar is bent as that of 
all the fibres when the bar is stretched, the work ex- 
pended in bending the bar will only be a fraction of the 
work done in stretching it. Thus in the case of a beam 
of rectangular section the proportion is exactly one-half, 
and the new formula abc be,” &c. 

On this assumption Mr. Kropf proposes a new formula 
which professes to give approximate results for the ulti- 
mate strength of beams of rectangular and other sections. 

Now the ordinary formula for rectangular beams 
admittedly gives results agreeing with experiment, 
providing the elastic limit of the material be not ex- 


ceeded. 

This being the case it follows that the ordinary formula, 
as far as it is intended to go, is correct. Any other formula 
giving different results within the elastic limit, and at 
the same time approximating to the results obtained by 
experiment upon the ultimate deflection and the ultimate 
strength of such beams cannot be correct. 

Mr. Kropf bases his new formula upon the assumption 
that the work absorbed in bending a bar is one-half that 
of stretching it under the conditions given ; the beam, I 
presume, being of uniform strength throughout its length, 
and the outer fibres of such beam being strained to the 
same extent at any section. 

Now this proportion, instead of being one-half, is only 
one-third. 

Let us consider an infinitely thin slice under direct ten- 
sile strain of the one bar and an infinitely thin slice 
under bending strain of the other bar, the fibres in the 
former being uniformly strained to the same extent as 
the extreme fibres in the latter. Now the work absorbed 
by the section of the bar under tensile strain 


— area x elongation 
2 


Referring to the figure of loaded cantilever, the lines 
across the triangles, parallel with the neutral axis, being 
proportional to the strains upon the fibres, the mean strain 
upon all the fibres for each Ralf of the beam will be equal 
to half the strain upon the extreme fibres, and the centre 
of effort or resultant in each half will coincide with the 
centre of gravity of each triangle, and as the centre of 


x stress. 
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gravity of a triangle is one-third its height measured 
from the base, the centre of gravity of each triangle will 
be two-thirds of half the beam measured from the neutral 
axis, and the resultants, direction, and position of which 
are shown on the figure by the arrows, pass through the 
centre of gravity of each triangle. 

The length of the line denoting the directions of the 
resultants represent the mean elongation and the mean 
compression of all the fibres, and is comparable with the 
elongation of the bar in direct tensile, and as the mean 
strain upon all the fibres is equal to half the strain upon 
the extreme fibres, the stress will also be half that on the 
extreme fibres, and therefore half that of the bar in direct 
tensile. 

The mean elongation in bending is then two-thirds, 
and the mean stress one-half that in direct tensile. The 
work absorbed in bending will be 


—area x elongation 
2 


Thus the proportion of work absorbed by a thin slice of a 
bar in direct tension, as compared with a bent bar, is as 
3 is to 1, and not 2 to 1 of extreme fibres as Mr. Kropf 
calculates it. 


x 4 stre:s. 


Yours truly, 
Wm. Scorson. 
78, Strafford-street, Wednesbury, July 18, 1892. 


} To THE Eprtor oF ENGINEERING. 

Str,—In reply to Mr. Human, I readily admit that \ 
would have been more correctly described as the extension 
per unit of original length of the bar. As he takes no 
exception in other respects to equations (a) and (7), I may 
assume that, with the above explanation, he is satisfied 
that they correctly represent the work performed during 
deformation. Now as these equations were obtained in 
each case by multiplying the force by the change in length 
of the bar, and Mr. Human is perfectly satisfied about this 
being the correct way of measuring work, it seems strange 
that he should introduce into his demonstration another 
set of equations for the same work peformed, and in this 
instance multiply the force by the change in volwme of the 


r. 
As regards the alleged confusion about the symbols \ 





and e, perhaps the following treatment will meet with his 
approval. { us assume that 


Ve=AX 
represents the change of volume when the bar is stretched, 


and 
+e 
= r 
Vo -[ — xy dy 
e 


= 


when it is bent, neglecting, as Mr. Human correctly 
remarks, the change of section in both cases. But if n 
denote a fraction we may substitute \ =n e in both 
equations, and thus obtain for the proportion of the two 
changes in volume 

* = £ as before. 
6 Yg 

The change in volume is in each case equal to the sec- 
tion multipled by the part of its centre of gravity, and the 
proportion, of course, remains the same for any extension 
so long as the section remains plane. P . 

I shall have much pleasure in complying with 
‘‘Napoli’s” wish and show the application of the new 
formula to a practical example. He will, of course, have 
noticed that the printer has substituted the sign of + for 
the index ¢ in the first part of the formula. The correct 
form of the equation is 


M=S a/Acale ig Ac ge Ie | 
t a/ e / oa 
Lewis L. Kropr. 
July 19, 1892. 





CAST-IRON TEST BARS. 
To THE EprToR OF ENGINEERING. 

S1r,—In your issue of April 29th last, page 534, Mr. 
Bagshaw, of Batley, drew attention to the fact that cast- 
iron test bars gave better results when tested with the 
thin edge in tension aad the thick edge in compression 
than when tested in the reverse direction. ‘ 

This he attributed to the fact that when casting the 
impurities rise to the top, and leave the superior metal at 
the bottom or thin edge of the bar, which more than 
compensates for the decreased width. 

ith a view of ascertaining whether this was the true 
explanation of the fact or not we have recently conducted 
a series of experiments, which may be of interest to your 
readers. Bed 

The bars experimented upon were originally tested on a 
3-ft. span by Professor Goodman, the broken halves of 
which we afterwards broke on an 18-in. span. In one 
case the thick edge and in the other case the thin edge was 
in tension. The results in every case are corrected to a 
2in. by lin. section. In no case did the dimensions of 
the bars differ by more than iY in. from the intended 
2in. by Lin. section. The thick edges of the bars were 
in every case about 0.06 in. wider than the thin edges. 

Three of the quarter bars were then cut in two down 
the middle of the 2-in. side. These six pieces were turned 
and tested in tension. The results of the tests were as 
follows : 





| 
| Breaking of in Pounds Tensile Strength 


on a Span of in Tons per 





























Square Inch of 
3 Ft. | a |e 
Mark on Bar. 1 
Thin Thick | Thin Thick —————— 
Edge. e.| e. e. | 
eee eee | Thin | Thick 
In Tengion. | In Tension. | Edge. | Edge. 
| | 
January 27 .. wal ae 2613 | 6116 | 5824 | 
February 11.. ..| .. | 2760 | 7390 | 4972 | 1345 | 12.80 
ie 8.. a ee 2609 | not tested | | 
so ‘Mh. eel -- | S89 | TLS OMT | 
ms ++ s+| ++ | 2767 | not tested 
March2 ..  ..| .. | 266) | 7390 | 5555 | 
January 26... ..| 2848. | 6608 | 6138 | 
February? .. e-| 3812 | 6944 | 55565 | j 
nf dey orca eee | 6540 | 5443 | 
Marchl ..  ../ 3354 | | 7840 | 5868 | 
ee ears 7840 | 5756 | | 
wo, & «os of SE) 2. (OB OSE 0} 16 
April 4 -- | 8514. |... | 8130 | 6720 | 14.54 | 14.48 
al ee -| 3096 | .. | 7390 | 6608 
cae «| 3€01 7616 | 4592 | 
Mt +.| 8425 | 7168 | 5376 
eae " 3228 | | 7795 | 5958 
Mean of above —..| 3267 | 27u4 | 7258 | 6808 | 13.55 12.90 





Increase in favour of| { 20.8 per | 
thin edge intension|{ cent. | 


The conclusion we draw is that the difference in 
strength of the beams is not wholly accounted for by the 
difference in strength of the metal. 

E. R. Verity, 


i ; A. Binns. 
Engineering Department, Yorks College, Leeds. 


4.9per |) 
ro eg | ; 5 per cent. 








NAVAL ENGINEERS. 
To THE Eprror oF ENGINEERING. 
Srr,—In your articles on naval engineers you say pro- 
perly “‘that there must be only one captain,” but you 
ollow this by ‘‘and he must not be an engineer.” Maya 
landsman ask why? Surely it is as reasonable for a ship 
to be commanded by an engineer, and carry a lieutenant 
for navigating duties, as itis for a sailor to be in com- 
mand, and yet the whole of the motive power for pro- 





pelling, steering, lighting, and keeping the ship afloat, 
working the guns, and discharging the torpedoes, is 
under the control of an engineer. 

You compared engineers with admirals, but you did not 
carry the comparison to its logical conclusion ; engineers 
are at the head of some of the largest enterprises (for in- 
stance, the late Sir D. Gooch and the Great Western 
Railway), and they succeed ; admirals were, and are, at 
the head of the dockyards, and as such they were failures, 
else why were the civil assistants appointed ? 

Years ago the R.E.’s taught their fellows in the Army 
that it is possible to be scientific engineers and at the 
same time to be thorough and successful soldiers. Why 
cannot the same system be applied to our Navy? Let 
engineers and sailors alike be given executive rank, let 
each class be trained for their special duties and for 
battle in the same way that R.E.s now are, and let both 
classes be eligible for the highest posts. 

The Naval authorities appear to be blind to the teach- 
ings of history ; a military caste above the men who 
control the motive power of the ship has invariably 
resulted in disaster. If this general statement is doubted, 
I would suggest the careful study of the sea fights of the 
Greeks, ending with Salamis, and those of the English 
and Spaniards in the sixteenth century. Again, history 
is repeating itself; the motive power has changed, and 
the sailors who with a wind-propelled fleet were properly 
all powerful, now, feeling that their occupation is gone, 
seek to elevate themselves into a military caste, and as 
the Spartans and the Spaniards in the past, look down 
upon the men who only make the ship move. 

Do the present executive officers ever realise how com- 
pletely they would be in the hands of the engine-room 
staff in case of war? Discipline will not destroy human 
nature, and therefore it must be reckoned with. Imagine 
a ship under such conditions that the alternatives are 
escape or capture, and escape can only be by running 
serious risks with the boilers and machinery—an engi- 
neer in charge of machinery only will not run any risk of 
injuring his professional reputation to enable the execu- 
tive to obtain promotion and reward, whilst he is pena- 
lised by a more costly uniform and no extra pay (vide 
** Calliope”); on the other hand, if the captain be an 
engineer he knows there is a risk, but he also knows how 
far he can go; he weighs the chances, then another 4 in. 
of air pressure goes on the furnaces and 20 1b. more of 
steam in the boilers, the additional speed enables him to 
escape and save his ship ; what matter if the boilers are 
———— as to require removal, success has been ob- 
tained. 

It may be said that the engineers will do their | 
without thought of special reward, no doubt they will, 
but success is often the result of some man undertaking 
responsibilities far beyond his duty. Is it reasonable to 
expect those risks to be undertaken when the burden of 
failure must be borne by one class, and the rewards go to 
another ? 

Yours truly, 
July 20, 1892. ** LANDSMAN.” 








NAVY BOILERS. 
To THE EpiTor oF ENGINEERING. 

Srr,—The engineering profession has often been in- 
debted to Dr. Kirk, and it is welcome news to find from 
his letter in your last issue that his attention has been 
turned to the leaky tube difficulty. The true cause of 
the trouble and a remedy is, I believe, more likely to be 
found by a few well-directed experiments than by any 
other means ; and no doubt that the Boiler Committee 
recently appointed by the Admiralty will have made 
many such experiments, the result of which engineers are 
now anxiously waiting for. 

he trials made by Dr. Kirk are most instructive, and 
what adds to their value is their publication. The results 
prove that with each reduction of thickness an advantage 
as ys ary overheating is secured; and Dr. Kirk points 
out that the conclusion to be drawn is that the maximum 
thickness of a tube-plate when subject to forced draught, 
should be ? in., but he does not say that a thinner plate 
might not prove still better. We have tried many ex- 
riments ring on the subject, and have invariably 
ound a benefit as regards overheating, with each succes- 
sive reduction in the thickness, which is only reasonable 
to expect, owing, I believe, to there being, in the case of 
the thin plate, a less distance for the heat to pass through, 
consequently a less difference of temperature between the 
two sides, and the conclusion we have come to is that the 
limit of thickness may, perhaps, be fixed with advantage 
at4in. I would take the liberty of suggesting to Dr. 
Kirk that if he extend his experiments to still thinner 
plates it will greatly increase their value. If copper be 
adopted for tube-plates, its high conducting power avoids 
this overheating. I believe this to be the reason why 
locomotive engineers in this country, with very few ex- 
ceptions, select this metal. 
I remain, Sir, yours truly, 
A. F. Yarrow. 
Isle of Dogs, London, E., July 20, 1892. 





To THE Eprtor of ENGINEERING. 

St1r,—I believe “‘ Naval Engineer” is somewhat unfortu- 
natein choosing his examples ; they only confirm my views. 
The Polyphemus was the first trial of locomotive boilers 
on board a large ship, and was built some fifteen years 
ago. It would be sad if we had learnt nothing during 
that time. To-day it would not be difficult to make that 
ship a success with locomotive boilers, but instead of sup- 
plying ten small boilers, four large ones would do the 
work and these would take up about half of the space, 
and the boiler-room would be better divided and pro- 
tected against ~_ emergency than before. He is much 
mistaken if he thinks that in order properly to divide 











































6 NTT RINE I SE 














118 





ENGINEERING. [JuLy 22, 1892. 








and to protect a boiler-room arrangement on board a man- 
of-war, a crowd of small power boilers is necessary. 
Tam, Sir, yours truly, : 
Elbing, July 10, 1892. R, Ziese. 





EGYPTIAN IRRIGATION WORKS. 
To THE Epitor OF ENGINEERING. 

S1r,—In the professional papers of the corps of Royal 
Engineers, vol. xviii., paper 2, 1892, has appeared an 
article on the great Koshesha escape in Upper Egypt. 
By one who did not know the facts of the case it might 
possibly be imagined that the work had been designed 
and built solely by Royal Engineers. As a matter of 
fact, Mr. A. G. Reid, C.M.G., M.I.C.E., of the Punjaub 
irrigation service, designed the whole of the regulating 
apparatus, the ironwork, and part of the masonry, as he 
did that of every big work built in Egypt since 1887. The 
resident engineer in charge of the work during construc- 
tion from the first day to the last, and to whose insistence 
on the foundations going deeper than was gn 
designed the work owes much of its stability, was Mr. W. 
M. Hewat, A.M.I.C.E., of the Egyptian irrigation ser- 
vice. As Royal Engineer journals apparently mention 
no names except those of Royal Engineers (even when 
they have had nothing whatever to do with the work), it 
has happened in this case that the two men who practi- 
cally did the work have not been mentioned because they 
were civil engineers. Yours truly, 

W. Witcocks, M.I.C.E., 
Director General of Reservoirs, Egypt. 

Cairo, July 2, 1892. 











THE TELEPHONE IN Russia.—Telephonic communication 
is about to be established between St. Petersburg and 
Moscow. ‘The Moscow and St. Petersburg line will be 
one of the longest in Europe. 





Biast FURNACES IN THE UNITED STaTES.—Theaggregate 
number of furnaces in blast in the United States at the 
commencement of June was 269, their aggregate bstenoe f 
productive capacity being 175,174 tons. he correspond- 
ing number of furnaces in blast at the commencement of 
December, 1891, was 298. their aggregate weekly produc- 
tive capacity being 188,135 tons. The corresponding 
number of furnaces in blast at the commencement of June, 
1891, was 258, their aggregate weekly productive capacity 
being 146,782 tons. The corresponding number of fur- 
naces in blast at the commencement of December, 1890, 
was 340, their aggregate weekly productive capacity being 
183,846 tons. The corresponding number of furnaces in 
blast at the commencement of June, 1890, was 345; their 
aggregate weekly productive capacity being 180,791 tons. 

‘he corresponding number of furnaces in blast at the 
commencement of December, 1889, was 328, their aggre- 
gate weekly productive capacity being 169,151 tons. 





Ratinag Apprat—The Midland and Great Eastern 

Railway Companies v. The Assessment Committee of the 
Edmonton Union (Parish of Tottenham).—This appeal 
came on for hearing at the temporary offices of the Wrid- 
diesex Sessions, 9, Great George-street, Westminster, on 
Wednesday, the 13th inst., before Mr, Loveland-Loveland 
oneonaeaga and a bench of magistrates. Mr. Balfour 
3rowne, ().C., and Mr. Ernest Page (instructed by 
Messrs. Beale and Co.) appeared for the appellants and 
Mr. Castle, Q.C., Mr. Poland, Q.C., and Mr. Cunning- 
ham Glen appeared for the respondents. The appeal 
related to 1 mile 67 chains of the Tottenham and Hamp- 
stead Junction Railway in the parish of Tottenham which 
had been assessed by the respondents at a rateable value 
of 26951. The appellants contended that the rateable 
value taken on the parochial earnings and expenses 
should be 250/., and called as witnesses in support of their 
contention Mr. W. Percy Payne, P.A.S.I., Rating Sur- 
veyor to the Midland Railwa ; Mr. W. H. Elwell, 
F.S.1., Rating Surveyor to the Great Northern Railway ; 
and Mr. Thomas Dinwiddy, F.S.I. The respondents 
contended that the contributive value of the line as a 
feeder to the main lines of the appellants, and also that 
the payment to the Tottenham and Hampstead Company 
under an agreement for working in perpetuity, should be 
taken into consideration, and called Mtr W. H. B. Castle 
(of the firm of Castle and Sons, Chancery-lane), who on 
this basis put the rateable vaiue at 4092/. At the con- 
clusion of the arguments judgment was delivered by the 
chairman as follows: This is an appeal by the Midland 
and Great Eastern Railway Companies against a rate 
made for the relief of the poor of the parish of Tottenham 
made on November 12, 1891. By an agreement made 
the 25th day of May, 1870, between the Great Eastern 
and Midland Railway Companies and the Tcttenham 
and Hampstead Junction Railway Company it was 
agreed a rent should be paid to the amount of 27,000/. 
for this line. In 1882 this line was rated at 456/., and 
in that year increased and then reduced back again 
to 4562. In 1887 it was reduced to 70l,, and then after- 
wards increased from 70/. to 2372/., subsequently being 
reduced back again to 333/., and the appeal is brought on 
the present rating. Now the eee have given us 
the atresia of the experience of three gentlemen, Mr. 
Payne, Mr. Elwell, and Mr. Dinwid¢y, and we have all 
their reports before us. We have on the other side the 
valuation of Mr. Castle. With regard to the points that 
have been so ably argued before us on both sides we 
think that in this case the rent under the agreement is 
not the measure of value, but that the basis of calculation 
is the gross ee as has been dealt with by those 
three valuers called on behalf of the appellants. We 
have no evidence as to competitive value, and we have no 
figures given us as to any feeding value. That being so 
we allow the popes with costs. The gross will be 1265/., 
and the rateable value will be 260/. 





THE SIMPLEX CLUTCH. 
CONSTRUCTED BY MESSRS. MOORE AND KORTE, LEEDS. 
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Right Hand Thread. 


Unber the abovetitle Messrs. Moore and Kérte,of the | To insure that the friction straps shall be thrown 
Victoria-road, Leeds, are manufacturing the friction | quite clear of the disc, in any position in which the 
clutch which we illustrate on this page. In its essen- | clutch may stop, each strap has a lug cast on it, which 
tial details the clutch consists of a disc a keyed to the | engages with a spiral spring sunk in a pocket cast 
driving shaft, and of a second larger disc 6 keyed to| in the free disc as shown in Fig. 1. To compensate 
the driven shaft, as shown in Figs. 1 and 2. To this! for wear the pivot holes in the two arms are oval 
large disc are pivoted two curved arms which | shaped, and the nuts in which the closing screw runs 
embrace the smaller disc, and can be clamped down) can also be adjusted so as to bring the free ends of 
on it by drawing together the free ends of these arms | these arms closer together. Owing to this a large 
by means of a right and left-handed screw, shown | amount of wear can be taken up, and a long life insured 
in Fig. 3. This screw is operated by the ordinary | to the clutch. The clutch is thoroughly balanced, and 
sliding boss lever arrangement, as shown in Fig. 2. | is, therefore, well adapted for high speeds. 








DOUGALL’S BELT CLAMP. 














_ Tre annexed engraving illustrates a clamp for use | situated at an elevation above the place where the gauge 
in tightening belts, just introduced by Mr. W. S. | is erected, it is very difficult to read off small variations 
Dougall, Jun., of Ratcliffe-on-Trent, Notts. It will| since they usually form such an insignificant proportion 
be seen that it consists of two self-tightening clips, |0f the range of the instrument. For instance, if the 
united by two screws which can be turned simul- ie sesh oo pe Paco 7 “y _ 16 
taneously by bevel gear. The belt is placed round the! —~; as x rarer: : ng 
. : ! 4 quired to indicate the invariable pressure in the main 
vse a = — into = — It is then and only one-seventh is left for the variable pressure in 
itomatically held by a grip, which increases as the | the reservoir. It is quite clear that with any practicable 
tension is augmented, and is drawn up perfectly easily | sized dial it would be impossible for moderate variations 
by the screws. It is an economy both of time andj of level to be read. To provide for such conditions 
money to use an appliance of this kind in piecing belts. | Messrs. Sydney Smith and Sons, of Basford Brass Works, 
Nottingham, construct a pressure gauge in which the index 
does heey erage A hg ogi — ee 
pressure has been reached, leaving the entire scale avail- 
able for indications of the excess of pressure over that 
amount. When applied to water works, the scale begins 
with the minimum pressure in the main, and extends to 
ally completed. The cost of the works constructed or in| the maximum. The mechanical arrangement comprises 
progress in the districts named is, as nearly as can be| the use of two springs of flat steel coiled into spirals. 
ascertained, for national works, 300,060/., and for trust | These are both slightly dished towards the side on which 
works, 466,0007. It has been impossible to ascertain | the pressure is applied. One spring is designed to carry 
exactly the area devoted to irrigable culture this season, | the uniform water pressure, and its flexure does not affect 
but it is estimated that there are 6500 acres of irrigated | the index until this pressure has been exceeded. A boss 
grain, 4500 acres of natural pastures, 250 acres of lucerne, | 2, its centre then comes in contact with the end of a 


h d oth fodd spindle connected with the multiplying gear and sets the 
orchards, peat ned guvdane. Se er See ae index in motion. Connected with this spindle is the 


second spring, which now comes into operation, the two 
| springs moving together for the rest of the range. We 








IRRIGATION IN VictoRtA.—Mr. Stuart Murray, engineer 
of water supply, has submitted to the Victorian Water 
opetinens a report on the irrigation works of the Lower 

don and Gunbower districts, which are now practic- 








ResErvorr InpIcaToR.—When it is attempted to indi- | are informed by the makers that these gauges have proved 
cate by a pressure gauge the depth of water in a reservoir | very successful, and are much appreciated in water works, 
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FILTERS AT THE LONDON AND NORTH-WESTERN RAILWAY WORKS CREWE. 
CONSTRUCTED BY MESSRS. J. HALLIDAY AND CO., ENGINEERS, MANCHESTER. 
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THE annexed illustrations show an arrangement of 


filters constructed by Messrs. J. Halliday and Co., 
Portland Works, Water-street, Newtown, Manchester, 
for the London and North-Western Railway Works at 
Crewe. There are five filters on the one line of pipe, 
as shown by the elevation and plan (Figs. 1 and 2), and 
the number could be increased indefinitely to suit re- 
quirements. The two cylinders (Fig. 3) of each filter 
are made of an outer casing of 4-in. steel plates, with 
the bottom of one 8-in. plate dished out, while the 
top plate is in. thick. The bolts are 3 in. in diameter 
and are placed 2} in. centre to centre. The inside is 
fitted with two strong cast-iron plates perforated, over 
which are placed galvanised steel-wire wove sheets. 
There are also fourskeleton rings of cast iron. These are 
also covered with wire sheets. The plates and rings 
have holes to receive seven stay-bolts, which pass 
through them and, by means of ferrules, keep all the 
parts in place to receive the animal charcoal which is 
placed into position and pressed. The filter tap may be 
arranged to pass the water without going into the 
filter. By turning the plug a quarter circle with a 
lever, the water is turned into the bottom of the 
filter, passes through the filter bed, and out at the top, 
down the pipe, into the tap again, and into the filtered 
mass. By turning the plug another quarter of a circle, 
the water current is reversed, the water passing in at 
the top of the filter, and washing out of the filter the 
solid matter that has been collected while the tap has 
been at ‘‘ filtered.” A three-way tap is also provided, 
so that when the filters are being cleaned, the cleansing 
water is turned to waste. Both these taps are 5 in., 
made with brass plugs, brass lined, with cast-iron cases, 
and are worked with a wrought-iron key or lever 3 ft. 
6in. long. They are easily worked by one man. The 

ipes are 5-in. in diameter, with flange-faced joints. 
Hach filter when filled and complete weighs about 
74 tons. 

These filters were fixed at the beginning of the year 
1889 by Messrs. Halliday, at Crewe. Therailway com- 
pany, besides satisfying their own requirements, supply 
the corporation by meter from their main. The water is 
taken from a reservoir 12 miles from Crewe, and passes 
along the company’s line. The filters are placed close 
by the passenger station, and the 14-in. main s into 
the filter-house, the whole supply being dealt with 
by the five filters. The filters are calculated to deal 
with 60,900 to 70,000 gallons per hour, and this 
quantity is passed at certain hours of the day—-from 
8 to 9 in the morning, from 12 to 2 in the afternoon, 
and from 6 to 7 at night, as between these hours more 
water is used for domestic purposes than at any other 
time of the day. The actual consumption as from 
September 1, 1889, to May 27, 1892, was 347,000,000 
gallons, or, divided into 1000 days, equal to 347,000 

lions per day of 24 hours, Sundays being included. 

he cost of maintenance from September 1, 1889, to 
May 27, 1892, was 289/. Os. 6d., or an average of 
5s. 93d. per day, or say 5000 gallons of water filtered 
forld. This, too, will probably be considerably re- 
duced as the filters work for three or four months 
beyond the date given. The cost at present for cleans- 
ing is for a labourer one hour each day equal to 4d. 
per day. 

The cost of plant, in the first instance, for five 
filters, including foundation, connecting pipes, and 
valves was 2000/., and for the building 250/., together 
2250/. The cost of working given—ld. for every 5000 
gallons—does not include interest on first cost of 
plant, nor depreciation. It should he borne in mind, 
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on the other hand, that the filters are not worked up 
to their full capacity, nor is the charcoal used to its 
full extent; for when the filters show 3 lb. less 
pressure at the delivery or filtered pipe than at the 
unfiltered or main pipe that serves the filters, the 
charcoal is renewed. There is a gauge on the main 
that supplies the filters, and another gauge on the ‘Pipe 
for the water afterit passes through the filter ; andifthe 
difference be 3 lb. the charcoal is renewed. It might be 
used longer, in which case the cost of working would be 
still less, but there would be a loss of pressure in the 
distributing mains, Again, the charcoal, if reburnt, 
might be used again with a make-up of new material, 
but the quantity used—8 tons—is too small to warrant 
retorts being constructed. The old charcoal may 
be sold for 2/. or 3/. per ton, so that all circumstances 
point to even more favourable results than those 
given. 





INDUSTRIAL NOTES. 

Tue Labour Correspondent to the Board of Trade 
states, in his memorandum on the state of the skilled 
labour market, that the industrial conditions have 
been less disturbed than in the previous month. The 
disputes which have occurred are not so serious either 
in number or in importance as those recorded last 
month. The total number recorded in May was 93, 
in June only 59, while the number of persons affected 
was only about one-third of the total involved in the 
preceding month. The two groups of trades mainly 
affected last month were the textile trades and the 
building trades, both of which industries embrace 
several distinctive branches, employing a large number 
of hands. The stoppages from strikes in the textile 
branches of industry were 15, but some of them were 
unimportant, though at one time it was feared that a 
great lock-out would ensue. In the building trades 
there were 12 strikes, but most of them were of short 
duration ; in many places strikes were averted by the 
concessions made by the employers. The object of 














these strikes were either for an advance in wages or 
shorter hours of labour—in some cases both were com- 
bined. In the shipping trades there were eleven 
strikes, six of ben, were by dock labourers and five 
by other workmen. There were also nine in the coal 
mining industries. The 22 unions reporting had 
263,681 members, of whom 13,590 were out of work ; 
the percentage of unemployed was 5.15 per cent., or 
less by about 0.7 per cent. than last month. The 
depression in trade is most felt in the iron and steel 
trades, and in the several branches of engineering, 
shipbuilding, and cognate industries— branches so 
large and important that they must affect numerous 
other industries in the kingdom. 





the monthly report of the Boilermakers and Iron 
Shipbuilders’ Society shows that the decline in trade 
has been very serious already. The total number on 
the funds has risen to 5242, as against 4832 last month. 
Taking only those on home donation, cards granted, 
and members signing the book, irrespective of sick 
and superannuated members, the total out of work is 
equal to 10.6 per cent. of the aggregate members, the 
increase _ 1 per cent. over month, notwith- 
standing the fact that the disputes on the north-east 
coast were settled. The union continues to inerease 
in membership steadily, the increase being 259 during 
the month, after allowing for 122 who have gone 
behind in arrears, and who consequently are not 
counted. The report again calls attention to the fact 
that many members who are working on repairs draw 
money from the funds by imposition, in this way : 
They work perhaps a day and a night, or perhaps two 
days and a night, and earn more than a member on 
ordinary day rates for a whole week ; then they draw 
as if they had only worked a day or couple of days, 
thus defrauding the union, by coming on the funds as 
soon as the job is finished. The rule is to be enforced 
that any member earning 20s. in any one week shall 
not come on the funds. The members are also again 
cautioned not to leave work without the sanction of 
the society, or of the district delegate, and no demands 
are to be made upon — without first consult- 
ing the executive. On the other hand, managers and 
foremen are reminded that the rates of wages and of 
piecework rates are settled by the employers and the 
union, and that any attempt to reduce the rates will 
be resented. The union will not permit the members 
to make demands in excess of the rates, and no reduc- 
tions can be permitted by foremen or managers. 





The monthly report of the Associated Iron- 
moulders of Scotland is more encouraging than some 
of the recent trade reports. In reviewing the past 
six weeks, the report states that the number of unem- 
ployed is less by 200, and on the whole it says that 
the state of trade has been fairly satisfactory, 
especially considering the unsettled condition of trade 
in various districts, and in many industries. The 
report is also hopeful as to the future, for it rather 
anticipates an improvement. The threatened reduc- 
tion in wages, by the members of the West of Scot- 
land Ironfounders’ Association, and which would have 
affected Glasgow, Coatbridge, =: and Dum- 
barton, has m averted, the employers having 
withdrawn the notices after a conference with the 
officials of the union. The reductions were to have 
taken place from and after the first week in July. 
It is intimated that if necessity had arisen, the 
executive would have placed the matter before the 
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members in order to avert a strike, but the urgency of 
the reduction was not shown, and thus the notices were 
withdrawn. The total number of members in receipt 
of out-of-work pay was 664, but many of these were 
only idle a few days, as the union pays for idle days, 
even if they are the holidays, that is if the men are 
idle through no fault of theirown. The funds show 
an increase of 353/. over the last report, even after a 
rather severe strain on account of idle benefit, and of 
pay to superannuated members; and the report for 
the whole of the half-year shows a gain of nearly 
10007. The balance in hand is so satisfactory that the 
contributions are lowered from July 4 until further 
notice, under the new rule recently agreed upon when 
the rules were revised. This shows a most satisfac- 
tory state of things for the union. 





The report of the Associated Blacksmiths’ Society 
for the past month shows that the state of trade in the 
districts covered by the Society isnot by any means bad. 
Outof forty-four placesin which thereare branches, only 
two describe the condition of trade as ‘‘ bad,” and only 
six return it as ‘‘ dull ;” all the others state that it is 
good, steady, fair, or moderate, except ina place or 
two where it is unsettled by reason of the elections 
and other causes. Idle benefit was paid to 102 members 
in the month, but many of these only had two or three 
days’ pay. There were only six members on strike pay, 
but many in Belfast tried to claim strike pay under 
the plea that their suspension was really a lock-out. 
But the executive decided that it was a case of ordinary 
suspension by reason of a strike in another department, 
and therefore the members could only claim out-of- 
work pay, which is less than strike pay by from 5s. to 
6s. per week. The firmness with which the executive 
refused to recognise the suspension of men in the works 
of Messrs. Harland and Wolff, in consequence of the 
strike of helpers in the shipbuilding department, was 
commendable. The whole question was investigated 
by the executive in the presence of a deputation from 
the men in the first instance ; then the general secre- 
tary was despatched to Belfast to interview the em- 
ployers ; in the end the executive came to the conclu- 
sion that there was no lock-out, that the strike of the 
helpers necessitated a stoppage of other men in the 
works, and that the ordinary rules of the union 
covered the case. Reviewing the state of trade gene- 
rally the report says that the indications point to a 
decline, but so far the change is scarcely perceptible 
in the smiths’ shops. 





The condition of trade throughout the Lancashire 
districts was adversely affected by the political con- 
tests which were going on in the several divisions and 
in those in the adjoining counties. It is scarely pos- 
sible to predict what will ensue after the elections are 
over, and when trade has settled down into its usual 

roove. But so faras present indications go, the feel- 
ing generally is that there will be a distinct quietening 
down in the near future. Therumours of an approach- 
ing movement for a reduction in wages gather force. 
The notices that are being sent out in the north of 
4, be followed by a similar 
movement in Lancashire, though no formal step has 
yet been taken in that direction. The reports as 
regards new work are far from satisfactory, and the 
keenness of the competition to secure new orders shows 
that it is only by cutting down prices that new con- 
tracts can be secured. In exceptional cases the men 
are fairly well engaged upon —— and in some 
firms the old contracts are still uncompleted, but the 
weight of new work is insufficient to replace the orders 
on hand. The iron trade is descri as being ina 
lifeless condition, the tone of the market being un- 
mistakably depressed. Pig iron prices remain un- 
changed, but the weight of business is confined to 
immediate requirements. Manufactured iron is in a 
similar condition, little doing. In the steel boiler 
plate trade the prices have weakened, mainly through 
the acceptance of lower prices by other districts. 
Altogether, the engineering and cognate industries of 
Lancashire manifest all the indications of accelerated 
depression ; unless a change —_— at an early date 
the number of unemployed will be largely increased, 
and possibly labour troubles will arise which may still 
further accelerate the decline in all branches of engi- 
neering. 





The state of trade in the Sheffield and Rotherham 
district is variable; in some branches the indications 
are not favourable, in others they certainly appear to 
be not unfavourable. The political contests affected 
these districts as much, if not more, intensely than 
many others, and consequently the normal condition 
was not maintained so long as the elections were 
being fought. Orders for railway material continue 
to be fairly well placed, though not, it is said, to 
the same extent as a year ago. But there is some 
activity in all the branches of railway work. Cutlery 
and the file trades are adversely affected by the 
Spanish and Portuguese tariffs, especially following so 
soon after the M‘Kinley tariff, and consequently there 





will be a dull time in those branches, after the recent 
spurt to get in all that was possible before the 
new tariffs came into full operation. The silver and 
plating industries show some improvement, and there 
is a better demand for Britannia metal. The dispute 
at Messrs. Rodgers and Sons has not been settled, but 
whether it will spread to other firms is not yet certain. 
Some firms engaged in the manufacture of wire for 
various purposes are extremely busy. At the Parkgate 
Iron Works the directors have been sufficiently 
encouraged to restart the ‘rail mill,” and merchant 
bars and other kinds of iron are being rolled in that 
mill. For the better class of fire-stoves there is a 
fairly good demand, but the general demand for stove- 
grates is not so good as the activity in the building 
trades would seem to warrant. In this branch, how- 
ever, the demand is sure to come in due season, A 
new kind of vibrating sheep shearer has been put 
in the market by Messrs, Ward and Payne, and new 
plant has been laid down for an extensive manufacture 
of this machine. Altogether the trade of Sheffield is 
not discouraging, though business is at present slow. 





In the Cleveland district the effects of the Durham 
strike are not altogether effaced, though everywhere 
there are signs of returning activity. The difficulty 
in getting the furnaces into effective working order, 
ior the general dislocation of industry, by the scarcity 
of fuel, and the local failures of some time ago, have 
prolonged the agony of the workers. There has been 
a larger demand for pig iron in the district, and prices 
show astiffening tendency, but the business done up to 
the present is mostly confined to actual requirements. 
Forward business is scarcely looked at, for makers are 
not prepared te make the concessions asked for by the 
buyers. Most of the works are already making a fair 
production, but only very small quantities have gone to 
Scotland ; up to the close of last Saturday only about 
550 tons out of over 11,000 tons of Cleveland iron. The 
manufactured iron and steel trades have not yet felt 
the change in affairs to any large extent, but the aspect 
is improved, and fair prospects await these branches. 
Shipments for foreign makers have increased, and have 
a prospect of increasing. The ironstone miners are 
getting to work, but only in a comparatively few places 
have the men got fairly on full time. No labour 
troubles seem to threaten the several industries at pre- 
sent, and if prices continue as they are any reductions 
in wages may be averted. It appears that the 
amounts subscribed for those out of work, and for the 
women and children only amounted to some 5000/. all 
told, so that the three months’ struggle against adver- 
sity was relieved to only a very limited extent, in so 
far as outside help was concerned. The manner in 
which they bore the strain was simply heroic. 





In the Newcastle district trade is getting into its 
normal condition, but the effects of the recent disputes 
still linger on the banks of the Tyne and along the 
north - east coast. New shipbuilding orders are 
generally scarce, although a few have been booked 
recently. The competition is, however, very keen for 
the few orders which areand have been in the market. 
A screw collier, a tug-boat, and some large petroleum 
tanks have been secured by local firms, and some new 
dock gates have been secured by one firm. The rolling 
mills in the district are fairly well employed, but the 
engineering and the cognate industries are as yet very 
quiet. Newcastle needs a little rest, industrially and 
politically, before it can regain its normal condition as 
regards trade. The question of wages continues to 
agitate the men, but no very definite action has been 
taken up to the present. The final award on the recent 
dispute has not even been given. 





The American iron market shows less activity, and 
prices are generally weaker. But the great output of 
iron in the United States shows an enormous growth 
in production, the total number of furnaces at work on 
July 1 being 254, the output being, at full capacity, 
169,151 tons weekly. But the labour war which has 
broken out in the States is of more consequence just 
now than an estimate of production. The protective 
tariffs have not brought prosperity to the workers 
whatever profits they may have brought to the manu- 
facturers, and the riots at Idaho and at Pittsburgh 
show a deep feeling of discontent. No such desperate 
conflicts have taken place in this country even at its 
worse, nor could there have been such monstrous 
precautions as those taken at the Homestead, in case 
of a strike and an attack, by means of which hundreds 
of lives might have been sacrificed by the use of elec- 
tricity. 





The disputes in the building trades in various parts 
of the country generally end to the advantage of the 
workmen. This, of itself, shows that the trade is 
brisk, for employers rather concede the terms asked, 
or a modification of them, than risk a strike. The 
tendency in most of the towns has been towards an 
advance in wages, but in many concessions have been 
made as regards hours of work as well, and in some 
places trade customs have been revised respecting 


walking time in the morning, meal places, and cook- 
ing arrangements. The comforts of the workmen are 
being considered as well as rates of payment. 

The dispute in the leather trade took a turn towards 
a settlement on Saturday last, three of the firms 
affected having effected a compromise on terms favour- 
able to the workmen and agreeable to the employers. 
The result was that some 170 resumed work on Mon- 
day, leaving about 500 still out. But the arrange- 
ment made with the three firms and their workpeople 
will doubtless lead to a settlement with all the others. 

The Birmingham Corporation came to an arrange- 
ment towards the end of last week with a deputation 
of workmen in the boiler making branch of trade with 
respect to some contracts where, it was alleged, that 
the firm did not pay the standard rate of wages. 
Presumably the committee found that the trade union 
rates were not paid, as they came to the decision that 
although they could not cancel or alter the existing 
contract, care should be taken not to make such a con- 
tract in the future. In many towns the corporations 
have committed themselves to the union rates, and 
the example is being followed in numerous places 
where the vestry or Local Board exists, so that all 
local bodies are falling into line on this question. Sub- 
letting is being almost uniformly condemned. 





The miners are more enraged than encouraged by 
their feats at the polling booths, for they have only 
really gained one seat—that of Ince, in Lancashire— 
while they have lost one in the case of Mr. Broad- 
hurst. Their other wins for the Eight Hours are 
doubtful in so far as actual success in the House is 
concerned, All the old members—miners—have been 
returned, and Mr. Woods—altogether six miners, 
Three of these support the Eight Hours, and three 
oppose the proposal in so far as an Act of Parliament 
is concerned. The converts under pressure are not 
reliable, and already some are beginning to express 
doubts as to the practicability of legislation in the 
new Parliament. r. Benjamin Pickard’s majority 
was great, especially in view of the fact that he was 
too ill to canvass or do much work. 





The strike of lads at the Carlton Main Colliery has 
placed the men, to the number of about 1000, in an 
awkward position; for although they were idle for 
four weeks, they had no strike allowance, as they had 
not struck. The matter was brought before the 
executive of the Yorkshire Miners’ Association last 
week, and it was agreed to make an effort to settle 
the dispute. Some help was to be rendered to those 
out of work, and steps were taken to solve the diffi- 
culty and end the strike. 

Efforts are still being made to prevent the Welsh 
miners from again committing themselves to the 
sliding scale, more especially by those who favour the 
idea of joining the National Miners’ Federation. It 
is to be feomet that, with the expiry of the notices, 
the scale will be vetoed, and then will come those con- 
stant and continuous struggles which were so frequent 
before the scale was adopted in South Wales, It 
seems that the men have a delight in running counter 
to their leaders, but in most instances they suffer 
defeat in so doing. 





AMERICAN RAIL AND TRACK. 


The Development of the American Rail and Track, as 
Illustrated by the Collection inthe United States Naticnal 
Museum.* 

By Mr. J. Etrreta Watkins, Curator of the Depart- 
ment of Transportation and Engineering. 
(Continued from page 32.) 

Every American road, however, without exception, 
replaced the T-rail and strap-rail by rail of the Stevens 
pattern, as rapidly as their financial condition permitted, 
continuing to import all rails from England until 1845. 

The Stevens Rail First Rolled in America, 1845.—In 
the ‘‘ History of Iron of All Ages” Swank states (p. 344): 

‘The Montour Rolling Mill, at Danville, Pennsylvania, 
was built in 1845 expressly to roll rails, and here were 
rolled, in October of that year, the first T-railst made in 
the United States, and that the first T-rail rolls in this 
country were made for the Montour Iron Company by 
Haywood and Snyder, proprietors of the Colliery Iron 
Works at Pottsville, the work being done at their branch 
establishment at Danville, Pennsylvania, 1846.” 

Among other early rail mills were the following, with 
the date when they began to roll rails: Boston Iron 
Works, May 6, 1846 ; Trenton Iron Works (Cooper and 
Hewitt, proprietors), June, 1846; New England Iron 
Company, Providence, Rhode Island, September 1, 1846; 
Phenix Iron Company, Pheenixville, Pennsylvania, 
November, 1846. 

_ The rapidity with which American capital was diverted 

in this direction has, for the last forty years, been one of 





* Extract from the Report of the United State 
National Museum, Smithsonian Institute. 

+ As the form of the — T-rail was dispensed 
with in America, rails of the Stevens pattern (called 
H-rail in 1832) have been known as T-rails for many 





years, 
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the great arguments used by the advocates of a high | 


tariff for the protection of American industries. 
During the year 1848 a very interesting experiment 


was tried by the Camden and Amboy Railroad. Arrange- | 


ments were made with Cooper and Hewitt, at the Trenton 


Iron Works, to roll a 92-Ib. rail, 7 in. high, with a base | 
43 in. wide; 15 miles of the Camden and Amboy road | 


were laid with this rail the following year. The engineer 


of that company believed that he had at last solved the | 


problem of track construction, inasmuch as this rail gave 
an admirable opportunity for a strong joint. By expe- 
rience it was found that this rail was too rigid, and pro- 


Fig. 28 is a pear-shaped rail. New York and Erie 
Railroad. Fifty-six pounds tothe yard. In usein 1855. 

Fig. 27 is a pear-shaped rail. Buffalo, Corning, and 
New York Railroad. Sixty-two pounds to the yard. 
In use in 1855. 

Fig. 29 is a pear-shaped rail. Saratoga and Schenec- 
be Railroad. Sixty-five pounds tothe yard. In usein 

The obtuse angle between the lower side of the head 
and the stem of the rail made it difficult toapply a splice 
bar of any kind to advantage, and this fact led to the 
introduction of the ring joint (one iron ring passing 


duced so much concussion by the train that the ends | through two slots, one in each stem of adjacent rails, 
soon hammered out, and where the ballasting wasimper-| and passing around under the base of the rail, and 
fect great damage was caused to the rolling stock ; con- | held in position by a wedge driven between the ring and 














sequently the rail was soon after taken up. Much of the rail stem). Chairs and other joint fixtures attached 
this old rail found its way to the cities, where it was | entirely to the base of the rail were also experimented 


bought by architects and contractors for building pur- 
poses.* The fact that this rail was rolled successfully 
resulted in the introduction of the ‘‘I” beam for archi- 
tectural purposes, Cooper and Hewitt having done a 
large business at the New Jersey Iron Works, at Tren- 
ton, in this line ever since that time. Fig. 25 is drawn 
from a section of this rail in the collection. It was laid 
between Bordentown and Burlington in 1849. 
Pear-Shaped Rails.—The early American T-rails were 
made of inferior iron, and this was one of the causes 
that led to the adoption of the section with a pear-shaped 
head, with which many roads were laid during the next 
fifteen or twenty years. Sections of four of the pear- 
shaped rails described in the report of the Railroad Com- 
mission of the State of New York for 1845 are in the col- 
lection. Cross-sections of these rails are shown. f 
Fig. 26 is a pear-shaped rail. New York Central Rail- 
road. Fifty-six pounds to the yard. In use in 1855. 
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with, but generally without satisfaction, judging from 
the fact that none have survived. The difficulty in making 
good joints with the pear-headed rail was overcome by 
some of the engineers, by planing away a portion of the 
head of the rail for a foot or 18 in. from each end. In 
Fig. 30 is shown a section of the pear-headed rail, fitted 
for splice bar, used on the Erie Railroad. On this rail a 
cast-iron angle splice, containing four bolts and measur- 
9 in. inlength, was used as early as 1857. 
nm the Pennsylvania Railroad, and on the Belvidere- 
Delaware Railroad, as will be seen in Fig. 29, the rails 
in some cases were planed with special reference tc the 
use of a splice bar almost square at the rail head and 
base, as early as 1857. 
In 1853 an interesting experiment was tried on the 
Boston and Lowell Railroad. After running for some 
time on the head (pear-shaped) of the rail it was inverted. 


tory joint fixtures on the American pear-shaped section 


led to the introduction of the compound rail. 
| Fig. 31 is from a drawing of a compound rail of wood 
and iron designed by Benjamin H. Latrobe, in 1841, for 
| the Baltimore and Ohio Railroad. The Z-iron was 5-in. 
; high and weighed 45 Ib. to the yatd. The track 
| consisted of longitudinal under sills, which supported the 
cross-ties, 35 in. by 6 in. and 7 ft. long. The wooden 
portion of rail was made to fit closel ainst the stem 
and under the head of the Z-iron, to which it was joined 
| by §-in. bolts with screw nuts. The iron and wood 
stringer was laid to “‘ break joints,” so that no splice bars 
except a baseplate was needed at the joints. A section 
lof an ingeniously devised all-iron compound rail laid on 
| the Baltimore and Ohio Railroad in 1848 is shown in 
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Figs. 34 35.36.37. 


Fig. 32. A section of the original rail is in the collec- 


tion. 

Several of the railway companies in New York State 
laid a large mileage of compound rails of various 
patterns. 

Fig. 33 is a drawing of acompound rail weighing 75 lb. 
to the yard, on the New York Central Railroad in 1855. 

Four sections of compound rails in use in New York in 
1855 are shown. 

Fig. 34. Compound rail. New York Central Railroad. 
60 lb. to the yard. 

Fig. 35. Compound rail. New York Central Railroad, 
75 lb. to the yard. 

Fig. 36. Compound rail. Troy Union Railroad. 65 Ib. 
to the yard. 

Fig. 37. Wide compound rail. Troy Union Railroad. 
65 lb. to the yard. 

Full-size models of these rails are in the collection. 
When the track composed of this type of compound rails 
was new, it is described by those who rode upon it as 
being the finest track of the period. No satisfactory nut- 
lock was in use at that time, and as the screw threads or 
rivets wore and traffic became heavier, the different parts 
of the rails could only be kept together by constant atien- 
tion, in screwing up the nuts or putting in new rivets. 
As the rails laid were of iron, the wear of the inner 
surface was considerable, so that in a little while the 
track was badly damaged and the old solid rail was sub- 
stituted. It is still an unsolved question whether or not, 
with some improvement in the section, and made of steel 
and held together with the improved bolt and nut-lock, 
the compound rail may be the rail of the future. 

Poor Rails laid during War Times.—During the next 
ten years little seems to have been done by American 
railroad contractors to improve the shape of the rail or 
joint fixtures; in fact, during the civil war, iron was so 
dear that very little rail was rolled. Few new railroads 
were built and repairs to tracks were only made under the 
gravest necessity. Almost all the forms of rails which 
were made during these few years were designed by the 
proprietors of rail mills, who naturally adopted such 
shapes as were easy for them to make, and the railroads, 
when further delay was dangerous, went into the market 
and purchased pec as were offered at the lowest price, 
without regard to the shape of the rail, the quality of the 
iron, or whether it was designed for light or heavy 
traffic 








Fig. 30 shows the effect of running on the base for 
three years. The dotted line indicates the original 


* Among other places, many of these rails were used | section. 
for beams in the 


nited States Mint at Philadelphia. 


i 





Compound Rails.—The difficulty in obtaining satisfac- 





The Ashbel Welch Rail.—After the close of the war in 
1865, it became necessary to relay a large percentage of 
the mileage of almost every railroad. Upon many of the 
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roads some rails were in use with which the roads were|a metal shoe running the full length of the rail 
originally laid. The late Ashbel Welch, in ‘“‘ A Memoir | to which it was bolted (thus adding to its strength), 
on Rails,” read before the American Society of Civil}as used on the Great Western Railway of 
Engineers, June 10, 1874, states that ‘during the year | Canada, is shown. Both of these figures are from draw- 
1865 the task presented itself to me of devising or select- | ings in the collection. The 1. rail was in use in several 
ing suitable forms of rails for the system of railroads of our Southern States during the war of 1861-65. It 
occupying the central part of the State of New Jersey was found that the ©. rail was almost certain to fail 
between Philadelphia and New York, of which I was the | when laid on cross-ties, and for this reason roads, notably 
executive officer as well as engineer. The 62-lb. Ashbel | the Nashville and Chattanooga, that used it always 
Welch rail, which was rolled by the Bethlehem Iron | favoured the superstructure with the rail bearing on a 
Company during the following year, was 44 in. high, the longitudinal stringer instead of a cross-tie. 
base being 4 in. and the stem 4in. thick; the angle of | ig. 43 is from a drawing of Barlow’s “‘saddle-back 
inclination of bearing surfaces both on the top of the base! rail” in the collection. This rail has an extreme width 
and bottom of the head being 14 deg. of 13 in. and were designed to dispense with the use of 
Figs. 38 and 39 are from original sections of the Welch | wooden ties or stringers in track construction. The rail 
50-lb, and 62-lb. rail in the collection. Substantially this | was laid in broken stone with tie bars 10 ft. apart. Nine 
form of rail was adopted by the railroads in the Eastern | hundred miles of this type of rail were laid in England 
and Middle States previous to the year 1873, although | prior to 1858, a mile or two also were laid on the Reading 
when the rails were first laid the cross-section was strongly | Railroad in the United States. ‘‘ Between 5 and 6 miles 
objected to. Mr. Welch’s labours in this direction led to | of this rail, closely riveted together, were laid in England 
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Figs 38.39. 









Fig. 41. 
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LAUNCHES AND TRIAL TRIPS. 

On Wednesday, 13th inst., the s.s. Durward, built 
by Messrs. Alex. Stephen and Sons, Linthouse, for 
Messrs. George Gibson and Co., of Leith, made a most 
successful trial trip in the Firth of Clyde, the builders 
earning a premium for speed. This vessel is specially 
designed to meet the requirements of the increasing pas- 
senger trade between Leith and Antwerp. The vessel 
has been quickly constructed, being away to sea, loaded, 
within five months 23 days from receipt of order, The 
Durward is 260 ft. in length, 32} ft. beam, and 173} ft. 
moulded depth, with ener eeupeneinn engines having 
cylinders 23 in., 37 in., and 59in. in diameter by 42 in. 
—_ Electric light is fitted throughout the entire 
vessel, 


The Bergens Mekaniske Veerksted, Bergen, launched 


on Saturday, the 9th inst., a steel screw steamer, named 
Jamaica, of the following dimensions : 200 ft. by 28 ft. by 
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his being considered one of the foremost rail designers in | in 1856 and were in use for several years without experi- | 13 ft. 10} in. moulded. The deadweight, inclusive of 


America, and in 1873 he was appointed chairman of a | 
committee by the American Society of Civil Engineers to | 
report on the “form, weight, manufacture, and life of 
rails,” the other members being M. N. Forney, 
O. Chanute, and I. M. St. John. The report of that 
committee presented at the annual convention, June, 
1874, was the most exhaustive treatise on the subject of 
rails published up to that time. In Mr. Welch’s memoir 
attached to that report, in alluding to his pattern of 1865, 
he states: ‘‘I made one decided mistake in this pattern 
by not having the outer bottom corners of the head sharp 
enough, or rather I yielded too much to the feelingagainst 
such an 5° ag thing as an angle head.” The rail pro- 
posed by Mr. Chanute in the same report is not dis- 
similar to the section of standard 66-lb. rail now in use 
on the Chicago, Burlington, and Quincy and several 
other railroads. Fig. 40 is from a drawing in the collec- 


tion. 

English engineers had, in the mean time, given con- 
siderable attention to the © rail (or ‘*box rail,” as it is 
sometimes called) both in England and in Canada. Im- 
ported ©. rails were laid as early as September, 1835, on 
the Wilmington and Susquehanna Railroad. In 1845 a 
modification of the . rail was laid on the Drogheda 
Railway in Ireland—the rail being compressed inwardly 
at the bottom until the inside corners were made to touch. 
In America a small quantity of a similar rail was manu- 
factured at the Mount Savage rolling mill, called ‘‘ hollow 
rail.” This was done by heating the rail after it had been 
rolled to size and passing it through a set of rods designed 
for the purpose. * 

A cross-section of this form of rail in use on the 
Great Western Railway of England is shown in Fig. 
41, while in Fig. 42 a cross-section of the ©. rail with 








~ *If any of the rail was laid, I fail to find the fact | 
recorded, | 


encing any difficulty from expansion.”* 

A triangular wood stringer capped with iron was used 
onthe Great Western Railway when that road was relaid 
in 1857. The rail was held in place by bolts as shown in 
Fig. 44, made from a drawing in the collection. As no 
splice bars save a thin plate to protect the wood at the 
end of the rail were used, this rail was expected to be- 
come — but its use was abandoned a few years 
afterwards. 

Previous to 1850 English railways were usually rolled 
in lengths of 15, 16, and 18 ft. ; by 1855 the latter length 
became the universal standard. As improved methods 
were adopted in iron manufacture, the length was in- 
creased in order to reduce the number of joints.t By 
1857 rails were made at ere mills 21 ft. to 24 ft. 
and 27 ft. long, and by 1860-65 the 30 ft. limit was 
reached. Although ie lengths have been manufac- 
tured at a few mills, the 30-ft. rail has been considered 
the standard for over a quarter of a century. 

Steel Rails.—The first steel rails in Europe are said to 
have been rolled at the Ebbw Vale Works, in Wales, 
about 1855. The steel was produced by the Uchaturis 
process. Zerah Colburn states that ‘‘ the quality of the 
steel is said to be equal to that used for razors.” The 
difficulty in obtaining good iron on this side of the water 
led the more prosperous American companies to continue 
to import steel and iron rails from abroad for some years. 

Fig. 45 is a cross-section of the steel rails rolled at 
Dowlais, Wales, for the New Orleans, Memphis and 
Chattanooga Railroad in 1869, from a drawing in the 


(To be continued.) 


* Colburn and Holly, p. 92. 
+ In 1840 it was not uncommon to find 800 joints in a 


| collection, 





to about 350, 


| bunker coal, is about 1000 tons. She has double ‘‘cellular” 

bottom in the main and after holds and peak tanks fore 
|and aft. Her enginesare triple compound with cylinders 
| jt Arr 25 in., 40 in. in diameter and 27 in. stroke. The 
| indicated horse-power is about 560. The boiler is 13 ft. 6 in. 
|in diameter and 10 ft. ag with a working pressure of 
| 160 lb. per square inch. The speed, when loaded, is to 
'be 10 knots. She is built to the order of Mr. Adolph 
| Halvorsen of this port. 


| On the 13th inst. Messrs. John Reid and Co., Limited, 
| Whiteinch, launched a screw steamer of about 600 tons, 
| built for the Compania Sud Americana de Vapores, to 

the specification and under the supervision of Mr. Thomas 
| Dewsbury, Leeds. The machinery will be fitted by 
Messrs. Kincaid and Co., Limited, Greenock. The vessel 
received the name Lircai. 





On Thursday, the 14th inst., the s.s. Transvaal, a steel 
spar-decked screw steamer, left the works of her builders, 
Sir Raylton Dixon and Co., Middlesbrough, for her 
official trial trip which proved a success. This vessel is 
the fourth which the same builders have completed for 
the British and Colonial Steam Navigation Company, 
Limited, of London, for their line to the Cape. Her 
| principal dimensions are: Length over all, 323 ft.; beam, 
| 40 ft.; and depth moulded, 28 ft. The engines have been 

fitted by Messrs. T. Richardson and Sons, of Hartlepool, 
| the cylinders being 24 in., 38in., and 64 in., by 42 in. 
| stroke. The speed during the trial trip averaged over 
124 knots. 








Pic In THE UniteED States. —The production of pig iro 
(including spiegel) in the United States last year was 


mile of single track. Now, 1890, the number is reduced | 9,273,455 tons. The rr output in 1890 


was 10,307,028 tons ; and in 1889, 8,516,079 tons, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number i i in the i fe stated 
greg se tees ete eee 


in each case after price 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
—_ of ifications may be obtained at 38, Cursitor-street, 
thancery-lane, E.C., either —, or p hea’ enclosing 
amount of price and postage, addr to H. BR LACK, Esq. 
The date of the advertisement the nce of & 
recientes &. Oe cat ene, ganee, afee, § abstract, unless the 
atent has been sealed, when the date of sealing is given. 
ag pee ee at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


14,269. C. Huelser, London. (J. M. Grob and Co., 
Entritzsch - Leipzig, Germany.) Gas and Petroleum 
Motors. (8d. 2 Figs.) August 24, 1891.—The object of this 
invention is to provide a link motion for opening the discharge 
valve of gas and petroleum motors working in cycles of opera- 
tions. The smaller one of the toothed wheels a is connected with 
an eccentric b, and the larger one with an eccentric or witha 
crank. The rod of the eccentric 6 and the link of the crank d 
are connected with each other by a pivot y, which, during the 





revolution of the two toothed wheels, describes a loop so as to 
alternately occupy a higher and al ower position. By connecting 
with the pivot g a rod h, the upper end of which is guided ina 
straight line and acts on the discharge valve lever, this rod h 
duriag one revolution of the small toothed wheel is raised, but 
not sufficiently high to open the discharge valve, and during the 
second revolution it is raised to its highest position so as to open 
the valve n. (Accepted June 15, 1892). 


ELECTRICAL APPARATUS. 


12,525. G. S. Grimston, Westcombe Park, and 
A. H. Dykes, Charlton, Kent. Electrical Steering 
Gear. (8d. 4 Figs.) July 23, 1891.—This invention relates to 
steering gear, controlled by the transmission of electrical currents 
as determined by the movements of a hand steering wheel. The 
handwheel, by means of worm gear turns more or less round a 
rubber brush and an index over a disc carrying three contact 
segments. This brush is always in contact with one, and can be 
turned to make contact with either of the others, or with neither 
when it is over an insulating part of the disc between them. 
The one segment is connected through a contact with one terminal 
of a source of electricity, and the other segments through other 
contacts with two magnet clutches in the steering gear. A 
segment F, fixed on the rudder head, is connected by ropes or 
chains to a barrel G, having on its axis a wormwheel H, gearing 
with a worm on a cross-shaft J. This shaft, by toothed wheels at 
each end, gears with two other cross-shafts on which are two 








bevel wheels L!, L?2 with magnetic clutches, by which the one or 
the other is engaged with its shaft. The bevel wheels are always 
in gear with a bevel pinion on the shaft of anelectromotor M, the 
armature of which is kept continually revolving by connection 
with a dynamo machine. When, by means of the switch, the 
brush is brought over one of the two latter segments, the wheel 
L! is clutched to its shaft K' or L? to K2, and the barrel G is thus 
driven in the one direction or the other, moving the rudder to port 
or starboard, as the case may be. By means of bevel gear driving 
an upright spindle, the disc of the switch carrying the segments 
is caused to turn proportionally to the movement of the barrel 
G, and thus the segment with which the brush made contact is 
moved from under the latter, until the insulating part between 
the segments comes under the brush. The circuit of the magnetic 
clutch which was in operation being thus opened, the barrel G 
stops, and the rudder remains in the position to whichit had been 
moved. (Accepted June 15, 1892). 


Heating and Welding by Electricity. (8d. 6 Figs.) 
August 1, 1891.—According to this invention a comparatively 
bad conductor of electricity, such as a block of carbon, which be- 
coming heated and thus heating the work by radiation, is inter- 











posed in the circuit. The end of the tor A is 
to the metal clip A' resting on an insulating block A?, the other 
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end of this clip being furnished with jaws in which a rod B of 
carbon is hetd. The other end of the carbon-rod is supported in 
a similar clip c! at the end of the metal bar C. F isa jacket of 
asbestos partially surrounding the carbon-rod B, which is placed 
as near as is practicable to the work, but so that the current is 
not short-circuited by forming an arc between it and the rod B. 
(Accepted June 15, 1892). 


14,794, Siemens Brothers and Co., London. (Siemens 
and Halske, Berlin, Germany.) Percussion Drills and 
Tools Worked by Electricity. [8d. 8 Figs.) September 
1, 1891.—This invention relates to percussion drills which require, 
when working, to perform three different motions ; firstly, receiv- 
ing a hammering motion in the direction of its axis, at the same 
time revolving slowly round its axis; and, thirdly, propelled for- 
ward at a greater or slower speed according to the nature of 
the material operated upon. The percussion drill A is fixed 
to the drill spindle B. The carriage C, on which are the 
bearings of the spindle B, is carried by a movable guide frame 
D, so that it can slide freely to and fro thereon in the 
direction of the drill axis. To the guide frame D is rigidly fixed 




















the framing of the electrometer E. The motor shaft F is arranged 
to be in the same vertical plane as the axis of the drill spindle, 
and carries at its end a crank G. The crank-pin G' carries a 
rotatable ring, having two opposite projections of such a form 
that the two helical springs I can be readily attached thereto. 
These springs serve to connect the crank-pin G' with two similar 
pins J which are fixed to the carriage C, and which, like the 
crank-pin, carry rotatable rings K serving for the attachment of 
the springs I. Thus, on the rotation of the motor shaft, these 
springs act as cennecting-rods, causing the carriage, together 
with the drill spindle, to slide to and fro in the guide frame D, 
whereby the drill is made to act percussively upon the material 
opposed to it. (Accepted June 15, 1892). 


2762. W. P. Thompson, Liverpool. (P. Schwenke, 
Zerbst, Germany.) Electrical Signal Apparatus. (8d. 15 
Figs.) February 12, 1892.—This invention relates to means for 
indicating exactly the position of railway switches or points, and 
consists of an electric apparatus for showing the position of 
facing points and means for producing the contact at the switch. 
The armature a pivoted on its axis is attracted by the electro- 
magnets b when the electric current flows through them. At the 
same time the projection of armature a! prevents the armature a 
of the magnet 6 from falling back. As soon, however, as the 
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current flows through the magnets bl, the armature a! 
is attracted and a falls down, drawn by a spring, and 
its nose engages the armature al, and prevents it from 
returning to its former position. On the axis d is fixed a small 
toothed wheel, engaging a pinion on an axis on which is fixed 
a pointer. The motion of the armatures is thus transferred to 
the pointer which indicates, on a dial, if the switch is set for the 
through road or for the branch. These relays, which have a 
common battery, are in direct communication with the switch ; 








13,124. H. Howard, Halesowen, Birmingham. 


one with the magnets b! and the other with the magnets b. 
soon as the contact on the switch is made the current passes 





through bobbins 55. The armature a5 is attracted, and by means 
of contact screws and wires the circuit of the battery B is closed 

The current from B flows through a screw having a metallic com- 
munication with armature a’. Ato the current is transferred to 
the interrupting spring n, whence it goes into bobbins 6 which 
are in communication with a terminal sl. From this terminal the 
current passes through armature a‘ into the metallic frame of the 
relay, and from thence by a wire t to the frame of the other relay, 
and from q* to the battery B. (Accepted June 15, 1892). 


GUNS, &c. 


1427. E. T. Whitelow, Manchester. (3. Kuphal, 
Stettin, Germany.) e@ Small Arms. (8d. 16 Figs.) 
January 25, 1892.—This invention relates to magazine firearms in 
which the opening of the breech, the removal of the disch: 

cartridge-case, the introduction of a fresh cartridge, and the clcs- 
ing of the breech is effected automatically. By pues the trigger 
a part m raises the shoulder of the tumbler from the stud of the 
hammer ; the latter strikes and explodes the cartridge. The draw 
rod being driven forward by the action of the explosive gases, 
extends the spring t r guard and pulls the tumbler so far for- 
wards as that the stud slips intoa notch. During the first part 
of this movement, which is limited by a shoulder e% reaching the 
end of the groove a1, the point of the drawhook has depressed a 
part m1 of the trigger and has slipped over. Immediately the 
pressure of the gases diminishes, the trigger guard eprings back, 
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opening the breech and pressing both the springs downwards and 
ejecting the spent cartridge case. The latter effect is produced 
by the trigger being pressed forward by a spring g° immediately 
after the hook end has slipped over it, while the flat shoulder 
of the latter bears against the bottom surface of its bearing in 
the ejector, and so secures the trigger that the retreating draw- 
hook takes with certainty against the part m1, and while ejecting 
the spent case releases the top cartridge from the magazine. If 
at the end of these operations the magazine is empty the breech 
remains open, but if otherwise the resilience of the magazine 
spring raises the cartridges as before described. By means 
of the ejector and the trigger the tumbler is released from the 
hammer stud and the breech is automatically closed when 2 fresh 
cartridge comes opposite to the loading position. (Accepted June 
15, 1892). 
13,266. R. Morris, London. Bolt Locks for Fire- 
. (8d. 5 Figs.) August 5, 1891.—This invention relates 
to the bolt lock and striker employed for rifies and other fire- 
arms, whereby the working of the bolt is facilitated and its parts 
are well protected from access of dirt. The striker-rod S projects 
through the rear of the bolt B and has fixed on it by a nuta 
sleeve piece P having on it a lateral projection and an inclined 
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tooth, which can enter either of two notches in the rear of the 
bolt B, one notch being deeper than the other. The bolt B has at its 
front two projecting lugs, which enter chases in the breech of the 
arm, and these chases having their faces so rounded that on push- 
ing the bolt B forward so that the lugs L enter the recesses and 
then turning the bolt partly round, it is caused to advance still 
further forward by the lugs bearing against the rounded faces /. 
As the bolt is advanced and turned, the sleeve piece P is prevented 
from turning by its projection T travelling along a chase until it 
meets the sear A of the trigger D; the sleeve and striker being 
thus —_ » While the bolt advances, the striker is relatively 
retrac and its spring is compressed. Then on pulling the 
trigger D so as to withdraw its sear from before T the striker is 
released and the charge fired. On now turning the Lat gg 
round and pulling it back the cartridge shell is ext , but 
the partial turn brings the inclined tooth from the deeper notch 
in which it was engaged when the charge was fired, into the 
shallower notch, and thus the striker is drawn a little back to a 
safety position, in which its front end does not project beyond 
the face of the bolt. (Accepted June 15, 1892). 


MACHINE TOOLS, SHAFTING, &c, 


13,590. W. Craven, Manchester. Grin or 
Abrading Machines. (8d. 8 Figs.) August 12, 1391.— 
This invention has reference to the construction of machines 
used for grinding, shaping, or polishing hard material by the 
abrading action of rotating discs, rollers, or wheels, such as 








— wheels. The emery wheels b are mounted in a carrier d 
capable of being rotated in a carriage ¢ sliding on a bed and 
era with means for sliding the carriage to and from the 





ject. The carrier d is rotated in either direction by means of a 
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worm operated by a handwheel and gearing into a wormwheel 
secured to the rotating carrier d; a stop being provided to enable 
the acting wheel to be securely and easily set at the proper 
place after each partial revolution of the carrier. Each emery 
wheel is secured to a spindle running in bearings in the heads of 
the carrier d. On the same spindle is fixed a small pulley driven 
by a belt from the wheel f on the countershaft. The diameter 
of this pulley f is made so large, as compared with that of the 
small one, that the connecting belt runs clear of both the central 
part of the carrier and the pulley on the spindle of that emery 
wheel, which, for the time being, is out of action. (Accepted 
June 15, 1892). 


18,254. G. Martin and E. Rhead, Birmingham. 
Handles of Tools. (8d. 5 Figs.] October 23, 1891.—Accord- 
ing to this invention a rutative motion is imparted to the screw 
by endwise pressure applied to the screwdriver by the hand of the 
workman. A hole having been bored in the wood, if for a wood 
screw, the point of the same is inserted, the quick thread being 
withdrawn to its greatest extent and pressure applied to the end 





of the tool handle by hand. A nut in the handle being thus 
pressed endwise against the quick thread, causes it to rotate and 
to give the wood screw a rotary motion to drive it home. To 
withdraw the screw the tool is used as an ordinary screwdriver, 
the quick thread entering the nut as far as a collar, formed at a 
short distance from the point, will permit. (Accepted June 15, 
1892). 


8588. G. F. Grotz, Bissingen, Wurtemberg. Slot- 
ting and Similar Machines. (8d. 4 Figs.) May 6, 1892.—- 
This invention has reference to machines for cutting keyways 
and similar slots, in which the tool is held by a holder attached 
toa vertically movable slide contained within a laterally movable 
carriage, the latter being operated by a rack and pinion. At the 
commencement of working, the slide C and its tool-holder and 
tool are automatically moved downwards, the tool cutting into 
the shaft to be operated upon. The automatic rising and fallin 
of the slide C and its tool-holder is effected by a circular cam 
which is mounted so as to be capable of partial rotation in a 
bridge secured to the laterally moving slide B. At the top and 
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bottom respectively of 1 and secured to the slide O are two 
similar cams f2 3. As the slide B is moved alternately to and 
fro along the bed of the machine, two projections fixed upon the 
cam /! engage alternately and respectively with two adjustably 
fixed stops. A quarter revolution is thus imparted to f1 upon the 
one movement of the slide B through one of the projections 
engaging with one of the stops, and a quarter revolution in the 
reverse direction when the other projection meets the other stop 
upon the return movement of the slide B; these partial rotations 
of the cam causing the corresponding cams to rise and fall 
together with the slide C to which they are attached. (Accepted 
June 15, 1892). 


RAILWAY APPLIANCES. 


6074. C. A. Pooley, Buffalo, New York, U.S.A. 
Couplings for Railway Coaches, &c. _ (8d. 5 Figs.) 
March 29, 1892.—This invention relates to automatic couplings for 
railway cars, &c., and comprises means enabling two trucks to be 
coupled equally well on a curve as a —. track. Ais the 
chambered draw-head, and B is the horizontally swinging coupling 


Fig. 1. 
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jaw, pivoted to the draw-head at @ and having a coupling arm } 
and locking arm ¢. The lines of the draw-head and coupling jaw 
are the standard lines prescribed by the Master Carbuilders’ Asso- 
ciation of the United States of America. The lock C is located 
within the chambered draw-head, being pivoted therein by means 
ot vertical pin d, so as to swing in a horizontal plane, and is 
formed with two arms ¢ and Jf, extending on opposite sides of the 


axis of the lock, so that the lock is essentially alever. Both of 
these two arms ¢ and / extend forward of the axis of the lock, so 
that a recess g in front of the axis is formed between them. The 
outer arm ¢ of the lock constitutes a retaining part which co-ope- 
rates with the locking arm of the coupling jaw, while the inner 
lever f is located at all times in the rear of and in the path of c, 
and constitutes an operating arm. The body portion of the lock 
between the two arms ¢, f is always out of the path of the locking 
arm of the coupling jaw, and the pivot pin of the lock is on the 
same side of the draw-head as the pivot pin of the coupling 
jaw. The inner locking face of the retaining arm is con- 
centric with the axis on which the lock turns, and the free end of 
the locking arm of the coupling jaw is formed with a curved sur- 
face which conforms to the locking face of the retaining arm 
ofthelock. (Accepted June 15, 1892). 


15,110. C. W. Hunt, West New Brighton, New 
York, U.S.A. Car Trucks, (8d. 2 Figs.) September 7, 
1891.—This invention relates to car trucks, and has for its object 
to relieve the king-bolt from lateral or bending strain. Between 
the two wheels B and over the axle C is a sleeve E which is con- 
nected to the car by a king-bolt 5 passing through a triangular 
frame L, the base of which is connected by a cross-shaft to the 
car. An arm G extends out laterally from the sleeve and passes 
in between two supports 6 and 7 ; these supports being upon the 





























frame L and the arm G between them being free to be moved by 
and with the sleeve, as it and the axle assume a more or less in- 
clined position to the centre of the car. The pair of truck wheels, 
axle, and sleeve can swing upon the king-bolt 5 in either passing 
around a curve or in travelling upon a straight track, and the 
arm G holding the bearer in its upright position, but at the same 
time allowing for the turning of the parts upon the king-bolt, 
relieves the latter of any strain tending to break it, (Accepted 
June 15, 1892). 


13,351. F. Purdon, H. E. Walters, B. Mott, and J. 
P. O'Donnell, London, Permanent Way of Railways. 
(8d. 8 Figs.) August 7, 1891.—This invention relates to the 
construction of the permanent way of railways, especially when 
it is advisable to use curves of small radii. By means of a roller 
al the switch is moved. Small friction rollers a? a’, operatin 
upon the raised path casting H, actuate one of the switch rails 
out of gear and the other switch into gear, or vice versa. f is the 
roller which supports the facing end of the switch, and g g small 
friction rollers moving along the raised path and placing the 
switch in gear with the central rail. Rods operated by the 

















separate leversin the signal-box, lock the central rail for both posi- 
tions, one locking it for one, andthe other for the other position. 
Safety bars prevent the switch being moved while a train is travel- 
ling over it, and bolts lock the switch in its desired position. In 
the wire connections are blades which secure a plunger in the 
worked position, other blades in the same wire conneetions to the 
signals locking the other end of theswitch, according to which of 
the permanent rails it is in gear with. Before the signals can be 
given this plunger must be inserted, and either of the other 
plungers also, and in the act of lowering the signal, the plungers 
themselves in the locked position are back-locked by means of 
blades. (Accepted June 15, 1892). 


MINING AND METALLURGY. 


19,457. J. L. Hopper, Sarcoxie, Jasper, Missouri 
8A. Furnaces for Roasting, Smelting, an 
Separating Refractory and other Ores. ‘8d. 4 Figs.) 
November 10, 1891.—This invention relates to furnaces for roast- 
ing, &c., refractory ores. The oreto be smelted is fed into the 
oven through the smoke chambers G, the dampers f having been 
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reviously shut down. Fuel is fed into the furnaces, and as the 
SS is started the dampers / are raised, when the smoke and pro- 
ducts of combustion, leaving the furnaces, pass into the hot- 
air chambers E, and the heated gas from the furnaces which is 





directed against the under sides of the roasting plates which form 


the roof of the furnaces is also directed into the hot-air chamber, 
and thence through the smoke chamber G above into the roast- 
ing ovens, Such smoke and particles of combustion as they pass 
through the hot-air chamber are in a measure consumed, forming 
a further heating for the roasting ovens ; and the gases as they 
rise in the chamber G are also consumed and fed into the ovens, 
when the particles pass out through the breeching and into the 
stack. As the ore has been smelted and drawn from the ovens 
the fall doors are raised and more ore fed in, and in order that the 
operation may be continuous only one of the dampers are closed 
at a time, the smoke and particles of combustion being directed 
from both furnaces into the hot-air chamber, and from thence 
into but one of the ovens, the other having been shut off from 
communication with the furnace below by the closing of the 
damper, when by manipulating the lever R in the breeching the 
damper P will close off the stack from communication with the 
oven which is being filled with ore. (Accepted June 15, 1892.) 


MISCELLANEOUS. 


13,616. C, Bloemendal, Berlin, Germany. Pro- 
ducing Hydraulic Mortar. [8d. 4 Figs.) August 12, 
1890.—This invention has reference to means for producing 
hydraulic mortar from which the air is expelled. The cylinder 
is filled through a feed opening 2 with the dry material, to 
about three-quarters of its capacity; it is then hermetically 
closed, and water very slowly admitted from below through a pipe 
J provided with a cock. This water partially displaces the air 
contained in the material, which escapes through an air-cock 
provided at the top of the cylinder. When the cylinder is full 
the two cocks f and g are closed, and a third cock is opened, the 
stirrer B and the pump D being set in action at the same time. 
The pump forces the water from the receptacle C into the cylinder 
A. After acertain pressure has been produced in the cylinder, 
another cock 7 included in an upper pipe connecting the hollow 
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shaft with the water receptacle is opened, the pumping an 

stirring being continued. The water is saturated in the cylinder 
with air, and passes through the filter cloths into the vanes a 
By the pressure exerted in the stirring by the vanes upon the 
material, the air passes rapidly into the vanes, and with the 
water through a tubular piece into the hollow shaft e, from 
which both pass through the upper pipe and cock into the recep- 
acle C. On leaving the upper pipe ¢ part of the air taken up 
from the material escapes. The circulation is continued until 
the material is thoroughly mixed and has given off its air toa 
sufficient extent ; then the material is removed from the cylinder 
through a lower opening k, the material washed away through 
the filter cloth passing from the receptacle C through the pump 
into the mixing cylinder. (Accepted June 15, 1892), 


14,271. J. Poat, Guernsey, and C. J. Watts, London. 
Boiler for Hot-Water Circulation. (8d. 3 Figs.] 
August 24, 1891.—This invention has for its object to supply a 
boiler of great heating power and economical application of fuel 
for use in hot-houses, &c. Above the boiler and resting ona 
hollow waterway casting a and b at either end, is a fiat-shaped 
oval horizontal iron flue c formed with a water jacket all round 
except at both ends, one of which is left open to form the return 
flue, and the other closed with a soot door. The heated gases 
and products of combustion leaving the furnace below are con- 
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ducted by means of a vertical aperture d into the flue c above 
If this flue is divided longitudinally by a partition into two, the 
gases pass first into one of the half flues and are then directed to 
a soot door, in front, and back to the end of the second flue, 
whence they pass to the chimney. The top water jacket thus 
formed utilises the waste heat from the furnace and is connected 
to the circulation beneath by spigot and socket joints formed 
between the waterway castings and water jacket, and india-rubber 
rings are inserted, lugs and screw clamps being added to hold 
the water jacket in position and compressthe rubber. (Accepted 
June 15, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, ‘ord- 
street, Strand. 





Stream Pomes anp Hypravutic Macuinery—Cata- 
LocuE.—Mr. Frederic Nell sends a copy of the new 
catalogue of the Smith and Vaile Company, 16, Mark- 
lane, London, in which they give details of their single, 
duplex, and compound steam pumps, designed for every 

ible purpose, as well as of other hydraulic machinery. 

n addition to giving a description of all the productions 
and dimensions of each type of machine, a code word is 
igre for each size of each product to facilitate ordering 

y telegraphy. At the end of the catalogue there is 
much general information of service to hydraulic engi- 
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AIR SIMPLE OR COMPOUND 


HIGH-SPEED 
COMPRESSORS +. ENGINES 
TORPEDO SERVICE, &. SPRY Driving Dynamos, &2,, 
AS IN GENERAL USE IN BRITISH 


AS FITTED ON H.M. YACHT 
AND FOREIGN WAR SHIPS. “VICTORIA & ALBERT,” &c. 
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York Street Works; 


LAMBETH, LONDON, S.E. 


MANUFACTURERS OF 


HIGH-CLASS CENTRIFUGAL 


PUMPING ENGINES 


For CIRCULATING, &c. 


















Pair of 20 in. Pumping Engines as supplied 
to the Cunard Line, Pacific Steam Navigation 
Co., the whole of the North German Lloyd 
Fleet, and other principal Lines of Steamers. 
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SEND FOR ILLUSTRATED LIST OF 


JOHN BLA HE'S 


PATENT SELF-ACTING HYDRAULIC RAM 


For Raising Water for the Supply of Towns, Villages, Irrigation, Railway Stations, Mansions, Fountains, Farms, &c. 


No Cost for Motive Power, which is obtained from the Stream of Water passing through the Ram. 





wo OrIrLIN G oO PA CHIN G REQUIRED. 





Made in Sizes to Raise from 300 to 300,000 Gallons per Day. Will Force to a Height of 1500 ft. 


ACOAINGTON 
—— 





Fig. A. 
This Ram raises a portion of the same 
water that works it. 





This View represents Fig. A Ram torcing up a part of the same water that works it, which is 
supplied from a spring. Special Rams of A make can be supplied to force to a height of 800 ft. 





Fig. B. 
This Ram, whilst worked by a stream of impure 
water,will pump clean water from a wellor spring 





TEsTIMonWirIats. 


From T, DYNE STEEL, Esq., M. Inst. 0.E-, Past President South Wales Inst. of 
Engineers, Bank Ohambers, Newport, Mon., April 24th, 1891. 
UsK WATER WORKS. 


DEAR S!Ik,—In September of last year Lapplied to you for a Hydraulic Ram for the purposes 
of the Usk Water Works, to be capable of raising 27,000 gallons per day a height of 127 ft., with a 
working fall of driving water of 27 ft.,and on your guaranteeing that performance, I gave you an 
ordet for the Ram. The Machine you supplied has now been put to work, and I have much 
satisfaction in saying that it far and away exceeds in its performance my most sanguine —. 
tions, and possibly yours also. I have just completed a series of exhaustive tests with the 
following results. Working fall of driving water 30ft.; vertical height raised 127 ft.; length of 
rising main 850 ft.,from Ram to outflow ; length of supply pipe 200 ft.; gallons per hour raised 
1612 ; driving water used per hour 8186 gallons, showing the remarkable and perae result of 
83 per cent. of efficiency. The tests were carefully made and repeated, the water measured 
and levels properly taken. Several trials were made, and I shall be glad to give any Engineer 
interested in the subject, facilities for repeating the tests at the spot. I may here state that for 
the rising main, I used a large diameter of pipe in order to reduce friction, with excellent effect. 

Yours faithfully, T. DYNE STEEL. 


From Messrs. FAIRBANK & S8ON, Civil Engineers, M.1.0.E., 14, Parliament Street, 
Westminster, 8.W.; and Driffield, E. Yorkshire, February 14th, 1891. 
WARTER PRIORY WATER WORKS. 

DEAR SIk,—In reply to your enquiry as to the result of the working of the patent A Rams 
supplied by you to CHAS. WILSON, Esq., M.P. (for the above), and put down under our advice and 
superintendence in September last, the best Testimonial we can give you is contained in the 
following “Comparative Table.” The pair of Rams at the Priory were put in toreplace an old 
pair, by another maker, which did not give satisfaction; and the other Ram was for the supply of 
the Dairy Farm and a Kitchen Garden. 


TABLE OF COMPARATIVE DUTY OF OLD AND NEW RAMS. 




















a eee 
: | 
Driv: Wate Pere Length of 
PRIORY RAMS (ench Ram). woriMa| match | nan, | Helene | Pereeptee | Torey 
| per Day. | per Day. | | * | Efficiency. Pipe. 
er 4 — — Gallons. | Gallons, | eet. | Feet. ig Yards, 
Old Rams (by another Maker) .. 54,000 | 2160 | Il 76 27.63 175 
New Rams f lake's guarantee) 36,000 3105 il ..|ta8 59.59 175 
Do. (Actual Result) ‘| 31500 | 3420 | 1 | 7% | 75.01 175 
; 1 i 
DAIRY FARM RAM. | | 
| BLAKE'S GUARANTEE 15,840 650 8 | 100 | 51,29 280 
| ACTUAL RESULT ‘ 12,960 720 8 | 100 69.44 280 














that the New Rams are using considerably less “ Drive 
The Rams work without any 
FAIRBANK & SON. 


t will be noted from the foregoin 
Waiter,” and yielding a higher duty of delivery than you guaranteed. 
metal in motion, and almost inaudibly. Yours faithfully, 


From J. B. McOALLUM, Esq., 0.E., Borough and Water Engineer, Blackburn, 
November 1, 1886, Guide (Borough of Blackburn) Water Supply. 


DEAR SIR,—Following is the short re 
Hydraulic Rams—supplied by you to the Blackburn Corporation—after they had 
sufficient time to take proper observations. 

The district of Guide—population about 500—in the Borough of Blackburn, is situated above the 
highest reservoir of the Blackburn Water Works, and had no regular water supply until last July, 
when the Water Committee caused two of your Patent Hydraulic Rams to be put down and 
worked by water from a reservoir naring a varying but maximum head of 34 ft. 3 in. on the Rams— 
the waste (clean) water gravitating to a lower adjacent reservoir. 

You contracted to supply rams which would force 8000 gallons per day each through 1295 yards 
of delivery pipe to a service tank 170 ft. above the rams, and I am bound to state that the result 
has considerably exceeded my expectations, as the rams are capable of pumping, and have wna 
much more water than you promised. The perpentage of efficiency exceeds all I expected, and is, 
in my opinion, much more than is usually obtained from hydraulic rams. 

: rom a test I made on September 29th, I found that two rams with }-in. and §-in. strokes respec- 
tively, reas with 194,030 gallons per day, together pumped 26,090 gallons per day to a height of 
170 ft., giv ty r cent. of efficiency,and one ram working at g-in. stroke, and with only 
16 ft. of working fall, ay with 154,587 gallons per day, pumped 10,587 gallons per day to the 
same height, showing 72.75 per cent. of efficiency. 

At a subsequent test on October 11,one ram at 3-in. stroke, and having 31 ft.9 in. of working fall, 
— with 121,083 gallons per day, pumped 17,583 gallons per day to an elevation of 171} ft., the 
efficiency in this case being 79.57 per cent. 

In arriving at these results the greatest care was taken to positively measure the water, besides 
having a meter check on feed and delivery pipes. 

The work carried out by ye a+ Blackburn is substantial and satisfactory in every way, and if 
any engineer wishes to make his own observations he is at liberty to come here and do so. 


rt I promised to send as to the work peteones by the 
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From the Very Rev. Prior BURGE, St. Lawrence's Oollege, Ampleforth, near York, 
April 30th, 1891. 


WORKING WITH IMPURE WATER AND RA'SING SPRING WATER, 6000 GALLONS PER DAY. 

I have much pleasure in bearing testimony to the merits of a pair of Mr. Blake’s B Rams, 
erected here in 1887. Mr. Blake attempted and achieved a task that was deemed almost impossible, 
owing to the smallness of the working fall (6 ft.) and the great height (254 ft.) to which the spring 
water has to be raised. The water forming the motive power is often very muddy, and in this 
state an obstacle to the working of the valves, but in spite of this difficulty the Rams have kept us 
well supplied with water. I should like especially to add that I have found Mr. Blake a model 
manufacturer, both in excellence of his work, and in consideration for his clients. 

T. A. BURGE, Prior. 


From W. G. McLAUGHLIN, Esq., Agent to the Right Hon. the Farl of Feversham, 
Lane Lodge, Boston Spa, Yorkshire, April 28th, 1891. 


PURE WATER SUPPLY TO THE MANSION, DUNCOMBE PARK, YORKSHIRE. 

DEAR SIR,—The pair of B Rams you put down for the above in 1889, have worked steadily 
ever since, with very trifling repairs. As amatter of fact, we do not work more than one Ram at 
a time,and that keeps our Reservuir of 60,000 gallons full, but we have tested the Rams in various 
ways to see what they could do, and are quite satisfied with their capabilities. Calculated to 
raise 3000 gallons each per day to the Reservoir, a heigh’ of 245 ft., with a driving head of water of 
22 ft., we have raised gallons with the pair, and as much as 4500 gallons with one only. Iam 
not an advocate for putting a greater strain on machinery than it is guaranteed to stand, and we 
only made this experiment to see what could be done in an emergency. 

Yours faithfully, W. G. MCLAUGHLIN. 

(In the above case, J. B. laid from the Reservoir, a 6-in. bore gravitation pipe about 14 miles long, with a 
fall of 176 ft. to floor line of the Mansion, giving great pressure to fire-plugs,from which several powerful jets 
of water can be thrown over the Mansion in case of fire.) 


From FRANK W. WILLS, Esq., Architect, Foster's Ohambers, Bristol, April 21st, 1891. 
WORKING WITH IMPURE WATER AND RAISING SPRING WATER, 

DEAR SIR,—The B Ram you fixed for Mr. W. H. Wills, at Blagdon, R.S.O., Somerset, four years 
ago, has given great satisfaction. Witha working fall of 12 ft., it raises about 12,000 gallons per day 
of 24 hours to the height of over 250 ft. The cost of maintenance is very little indeed, especially 
considering the fact that the working water is strongly impregnated with lime. For months 
together it works without attention, and if requiring any adjustment, the Th & so simple that 
a handy man on the estate is able to put it in order.—Yours faithfully, FRANK W. WILLS. 


Ripon Union Rural Sanitary Authority. Melmerby Water Supply. From 0. F. P. 
EDMUNDSON, Esq., Olerk to the Authority, May 22nd, 1891. 


DEAR SIR,—I am directed by the Ripon Rural Sanitary Authority to say that the two Rams put 
down by you, some time ago, for supplying with water the above Village and several adjacent 
farmhouses and cottages, give every satisfaction. The two Rams work with a fall of about 
11 ft.3 in., forcing the water through 1880 — of rising main to the reservoir, a height of 
83. ft. 10in. The water then gravitates from the reservoir to a farm and cottages of the Marquis of 
Ripon, a distance of about 1300 yards and in the opposite direction to Melmerby Village, a distance 
of upwards of 2100 yards. The Authority are glad to be able to give you this testimonial,as they 
feel that-you thoroughly deserve it.—Yours faithfully, CHARLES F. P, EDMUNDSON. 


From W. H. GARNER, Esq-, Resident Medical Superintendent, F.R.0.8.I., Clonmel 


District Lunatic Asylum, Olonmel, May 9th, 1891. 


In opener last Mr. John Blake, of Accrington, fixed one of his patent A Rams here, to work 
with a fall of 13 ft., and to force 30,000 gallons of water per day through 2000 ft. of delivery pi 
already laid, partly 34 in.and partly 2} in. bore, rising to a height of 72 ft. The Ram works 
without any metal in motion; the working parts being simple, can easily be renewed. Altogether 
the work has given every satisfaction, an ample supply of water being obtained at an economical 
rate. 


From Mr. THOMAS VARLEY, Agent to the Trustees of the late William Roundell, 
Esq-, Gledstone Estate, West Marton, Skipton, August 11th, 1887. 


DEAR SiR.—The Patent Hydraulic Ram you fixed five years ago on this estate is still working 
as well as it did on the day it started. It is driven by spring water carried along the hillside 
in 950 yards of iron pipe, and forces up an abundant supply to an underground tank on the hill 
at a distance of two miles from, and at an elevation of 280 ft. above, the Ram. e water is then 
gravitated through several pipes and branches, having a total length of about four miles, for the 
supply of the mansion, gardens, stables, estate workshop, and steam boiler, the village of West 
Marton, and several farms. There are five fire-plugs inside the mansion and seven outside ; and 
as the underground reservoir is 70 ft. above the mansion, seven jets of water can be thrown over 
the house in case of fire. As there is still a considerable overflow from the underground reservoir 
running to waste, I intend to form a second reservoir at a lower level, and utilise the water for 
other farms. I have much pleasure in being able to report as above. 


From 0. PAGE WOOD, Esq., Wakes Hall, Wakes Oolne, Essex, January 11th, 1889. 


Stk,—In reply to your inquiry, the Hydraulic Ram you put down for me in 1884 has cost me 
only sixpence in repairs (for a new stud my blacksmith made) ; the second Ram you put down to 
supply an off-hand farm, has been running three years, and has cost not a penny for repairs ; the 
third and largest Ram you put down two months ag0, which is for the supply of water to m 
neighbours, is running satisfactorily. All three Rams throw up more water than you siatoed. 
From inquiries I have made from friends who have Rams of other makers, I am convinced of the 
superiority of yours,and my third order is a proof of my good A gpa My abundant water supply 
is the greatest possible comfort to me. Yours faithfully, C. PAGE WOOD. 





JOHN BLAKE, Patent Ram Works, ACCRINGTON, LANCASHIRE. 
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The Atlantic Ferry ; Its Ships, Men, and Working. By 
ArtuHuR J. Macinnis, Member of the Institution of 
Naval Architects, with Numerous Illustrations, Dia- 
grams, and Plans. London: Whittaker and Co., Pater- 
noster-square, 1892. 

THE subject of this book must fascinate the general 

reader, for the story of Atlantic steamships has ever 

been popular with the public. The record is one 
of pluck, for the early voyages were not dissociated 
from possibilities of danger, however much subse- 
quent ingenuity may have been done to make a trip 
practically safe. It is a story of commercial enter- 
prise equalled only by the inventive genius which 
that enterprise stimulated, and, as Mr. Maginnis 
and other writers have pointed out, it is not ended. 
Besides all this the ‘‘ ferry” is of great consequence 
to commerce, and this suggests the idea that even 
at the risk of introducing much-dreaded, although 
pliable, statistics, it might have been worth while to 
give some details of the extent of the traffic across the 
ferry. It would have been interesting reading to 
trace the relative advance between trade and trade 
carriers ; but that may be outside the scope of the 
book. It may be stated, however, as showing the 
importance of the Atlantic fleet, that we now send 
annually between 25 and 30 million sterling worth 
of manufactures across the ferry to the United 

States alone, while we get 8 or 9 million sterling 

worth of goods back. Thousands of steamers are 

engaged in this trade. Again, there cross to the 

States each year over 100,000 first-class passengers, 

and five times as many steerage passengers, the 

latter seeking a new home and a new field for 
labour. To them, and to those they have left behind, 
the title suggest a link binding the old and the new. 

The early Atlantic steamers are dealt with in an 
introductory chapter, and ina chapter at the end 
of the book, mostly composed of extracts from 
newspapers. First efforts at steamer propulsion 
are briefly reviewed, and the narrative of the first 
voyages of the Savannah, the Royal William, and the 

Sirius and Great Western is repeated ; but some of 

Mr. Maginnis’s details differ from those given by 

other historians as to the latter two. He states that 

the Sirius took 18} days to cross, and the Great 

Western 13} days. He agrees with others in 

stating that the former left on April 5 and the latter 

on April 8; and in our articles on the history of 

Atlantic Records, in vol. li., we quoted from an 

American journal details of the arrival, showing 

that there was but four hours between them, so 








(For Description, see Page 137.) 


| that there could not be five days of difference ; but 


three days. This may not be much, but we have had 
indications of the value placed on accuracy desired 
in recording duration of passages by being threat- 
ened with controversies as to whether the speed on 
a given occasion was 20.0056 or 20.0055 knots, or 
something like that! The author might have earned 
congratulation by investigating and including in 
his record our statement that H.M.S. Rhadaman- 
thus, of 800 tons burthen, was taken out to 
Jamaica, under steam, by Captain, afterwards 
Admiral, Evans, leaving Britain in April, 1833, 
before the Sirius and Great Western. (See Encr- 
NEERING, Vol. xxi., page 376, and vol. li., page 420.) 

In the part of the work dealing with later events 
the author prefers to narrate the story of the 
initiation and development of each company sepa- 
rately, instead of detailing the various successive 
steps which have brought us to the present satis- 
factory state of the Atlantic ferry. It is difficult 
therefore to appreciate the great impetus which 
competition has given to the trade, and to under- 
stand the influence which each vessel had on its 
successor. The chief attraction of the story of the 
Atlantic trade indeed lies in the rivalry between the 
different companies, and in reading the sketch of the 
Cunard Company alone it is difficult to fully realise 
the influence the Collins line had on the early 
ships, or the Guion and other lines on the later 
ships ; while there is not much to bridge the great 
advance between the Germanic and Teutonic in the 
article on the White Star Line. There is indeed a 
charm in reading how each successive craft of 
whatever company was an improvement on its 
competitor of an early date, for thereby is exem- 
plified the enormous difficulties overcome in pro- 
gress. The chronological tables of notable vessels 
tell the story in a manner suitable for the mecha- 
nical readers ; but the successful writer for the 
general public is he who calls for the least effort 
from his patron. The tables giving the details of 
the ‘‘rapid passages” made 1840-1891 are valuable. 
The speed per hour, if added, which have told 
more vividly of the progress. The best speeds are 
probably those made on the long routes in winter 
weather, when the splendid speed of 20.41 knots 
was maintained by the Majestic—this is incidentally 
referred to—20.38 knots by the City of Paris for 
a complete run ; 20.93 knots was kept up for three 
days by the City of New York and 20.25 knots by 
Umbria for three days, all early this year. The story 
of each company, although, perhaps, not satisfying 


| in the aggregate, is interesting, particularly that of 








the White Star Line, with its record of innovations, 
notably the adoption of new internal arrangements 
and the trial of gas for lighting ; and of the Inman 
Line, equally progressive, having first introduced to 
the trade the screw, electric light, &c. The records 
of the Continental companies are at least suggestive 
as showing how the leading companies—the French 
Transatlantic, the North German Lloyd, and the 
Hamburg-American—have got their latest steamers 
from Continental builders, and that these vessels are 
competing fairly satisfactorily in regard to speed 
with our finest British built craft. 

A chapter which is important to prospective 
ocean travellers is that dealing with the working 
of Atlantic lines, as it shows the extreme care 
taken by the owners, the Board of Trade and 
American authorities, to insure not only safety but 
comfort. A passenger stepping on board a steamer 
beautifully clean, and as subsequent experience 
shows, thoroughly equipped to meet all emergencies, 
including even the little ailments of every voyager, 
fails to appreciate the thousand and one matters 
attended to, perhaps because he is lost in admiration. 
The volume before us gives a good indication of 
the matters requiring attention while the vessels 
are in port, telling of the apportionment of responsi- 
bilities, of the very advantageous plan of consulta- 
tions of all in authority, of the extreme care in 
seeing that all life-saving appliances are in working 
order by putting them in action, of the complete 
overhauling of all the engines and machines on 
board, and of the clearing, cleaning and frequent 
scaling of the boilers. Method is of primary im- 
portance, and ingenuity to overcome sudden difti- 
culties is scarcely less so. The details given of the 
annual inspection in graving dock by the Board of 
Trade surveyors show that structurally both ship 
and engine must be right, for not only is the hull 
examined but all interior points which can be got 
at ; while the working parts of the engine, cylinders, 
valves, pistons, pumps, crank- pins, bearings, 
safety valves, and fresh-water condensers, and the 
boilers, are opened for inspection, while the pro- 
pellers are taken off and the tail-end of shafts drawn 
in for examination. The chapter on ‘‘ At Sea on 
an Atlantic Liner” consists mostly of a description 
of the City of New York, and shows the reader all 
the excellences of the modern Atlantic liner. 

The succeeding chapter deals with machirery, 
drawings or engravings being given of various 
types of engines from the old side-lever type which 
proved so satisfactory in paddle steamers, when 
the pressures were so low that a breaking of the 
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steam pipe could be repaired by lapping it with 
canvas and rope yarn. Subsequently the side- 
lever type suggested the beam engine for the early 
screw steamers. The pistons of the two cylinders 
placed on the port side worked a beam athwart the 
ship, the other end working a large wheel which 
geared intoa pinion on the screwshaft. The principal 
types of engines are thus described. We are sorry 
the author, who has clearly shown his ability to deal 
with the subject, has not been able to devote more 
space to it. The great importance of the subject 
merited more, for only 9} pages of letterpress are 
given up to this review. It is followed by a de- 
tailed description of the machinery of the Teutonic, 
which is certainly worthy of the attention given. 

‘*The men who have made and conduct the 
Atlantic ferry” is the suggestive title of the twelfth 
chapter, and here are neatly written biographies of 
such renowned shipowners as Cunard, Burns, 
Mclver, Collins, Inman, Guion, Ismay, Spence, 
and others, who will ever be remembered as among 
the founders of Britain’s supremacy in shipping, 
and to whom scarcely less credit is due than tothe 
architects of Britain’s mercantile fleet—Napier, 
Elder, Sir William Pearce, Thomson, Harland, Kirk, 
and others. In giving portraits of the others named 
the author has omitted to present us with one of the 
designer and builder of the Alaska, Oregon, and 
the other early ‘‘Greyhounds of the Atlantic.” 
This can only have been an oversight, asa biography 
is included. The portraits are really good and 
life-like. Indeed, the illustrations which have 
been prepared by process, are all very satisfactory ; 
but the lines in some of the drawings reproduced 
are not so ‘‘clean” as they might have been. 
Amongst the illustrations there is an excellently 
arranged diagram which affords at a glance a 
splendid idea of the progress in marine construc- 
tion, for not only is the growth in the size of 
vessels represented, but the increase in power, 
speed, and consequent coal consumption and the 
decrease in time taken to the passage. It covers a 
wide field. 

Altogether the work is one of great merit as a 
well-told story of the evolution of the steamship, 
and particularly as a work of reference, since the 
tables, to which we have already referred, give all 
data in a concise and convenient form. Here, 
too, is a record of losses, which the author has 
wisely refrained from enlarging upon except to 
point out the lessons which have invariably been 
accepted and resulted profitably to the general 
public. 
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THE UNION STEAMSHIP COMPANY’S 
WORKS, SOUTHAMPTON. 

THe Union Steamship Company have recently 
erected new repairing shops within the precincts of 
the Southampton Docks, and as they represent the 
latest thing of the kind, and moreover have been 
—— by a very competent engineer with a full 

nowledge of the wants of the case, a description of 
them will be both of interest and appropriate at the 
present time, as the Institution of Mechanical 
Engineers have visited them during this week. 
The Company have always had repairing shops 
in the Docks, and there could hardly be a 
greater contrast than that between the old and 
the new. The old shops are what we are sure 
the Company will excuse us for calling—now 
they have got these beautiful brand-new works—a 
congeries of tumble down sheds. No doubt very 
good work can be done on very shabby looking 
premises, but the difficulties in the present case 
must have been very great, and the risk of fire an 
ever-present nightmare to the manager. 

A visit to the new shops was a part of yesterday's 
programme, but unfortunately the works are not 
yet quite in going order, some of the machinery not 
yet being in place. The works are most symetric- 
ally contained within the boundaries of a rectangular 





plot of ground. There are two principal buildings, 
the walls of which form the boundary, and an open 
yard runs down the centre. Lines are laid here 
which connect the premises with the South- 
Western Railway system, and there are two turn- 
tables, so that wagons can be taken into the shops. 
The entrance to the works is through the time office, 
where an attendant is placed to take a visitor’s card, 
and, if necessary, get an inkling of his business. 
The attendant is in telephonic communication with 
the manager’s office, which is placed at the extreme 
corner of the premises. Having penetrated to 
the innermost recesses of the works the visitor 
finds a set of offices consisting of a clerk’s office ; 
Mr. Griffiths’, the works manager’s, office;and beyond 
this again the office of Mr. Du Sautoy, who, as 
superintendent engineer to the company, is chief 
of the whole department. The telephonic arrange- 
ments here are very complete, there being a public 
exchange connection, another connection for the 
works, and yet another, by means of which com- 
munication can be made with the marine superin- 
tendent of the company without fear of being over- 
heard. In this office are two Trotter’s compen- 
sating thermometers, by means of which the 
temperature of the cold stores belonging to the 
company, which are 175 ft. distant, is recorded. 
On the floor above these offices is the drawing 
offices, and above this the photographic room. The 
iron store is placed at the same end of the works. 
At the time of our visit it was chiefly occupied by 
charcoal, which is to supply insulation for the 
Trojan’s cold-air chambers. The pattern shop is 
next, but the machinery is not yet in, though the 
shafting is rigged, and the foundations for a lathe 
bed are in place. The electricians will also be 
accommodated in this part. 

Passing to the opposite side we enter the big 
machine shop. Here again the arrangements are 
not yet complete, but some of the tools are in place, 
including a radial drill anda planing machine. The 
big shaft lathe has yet tocome. The shop is served 
by a 20-ton traveller, and at the end are a couple 
of return tube boilers to supply steam to the 
engines. A good deal of this is required for the 
refrigerating machinery. This is by Haslam, of 
Derby, and is of 20,000 cubic feet capacity. The 
cold stores by which this machinery is served are 
built against the external walls of the main build- 
ings, so that they are not within the rectangle of 
the works proper, although the machinery is 
within the boundaries. In these stores are placed 
the fresh provisions which are required by the 
various ships, which latter, naturally, are not at all 
times ready to receive them. 

Returning to within the walls we pass to what is to 
bethetinsmiths’ shop. At present it is occupied by 
carpenters, the tinsmith work being still carried on at 
the old premises close by. The brass finishers will 
also be in this department, provision being made for 
their various machine tools. The tinning shop is 
adjoining. Here is the bath for dipping articles to 
be tinned, and a forge for shaping. The range 
shop for making or repairing ships’ ranges is in 
the same department. The brass foundry comes 
next, where castings up to 15 cwt. have 
been made. The coppersmiths’ shop comes 
next. This naturally is an important depart- 
ment in a marine engine repairing works, and 
is fitted with the necessary appliances, including a 
lead bath for filling pipes and an hydraulic press 
for bending them. There is a good airy smithy 
containing two steam hammers, one 12 cwt. and 
one of 4cwt. There are nine smiths’ fires, &c. 

On the opposite side is the boiler shop with the 
usual machinery necessary for repair work. Here 
is a Root’s blower which supplies blast for all 
the works. There is a plate furnace which will 
take a plate 14 ft. by 7 ft., and adjoining an anneal- 
ing furnace large enough to take a boiler furnace. 
At the end over the time office is the general 
working store, where is to be seen a most extensive 
collection of bolts, nuts, studs, rivets, &c. It is 
really remarkable what a number of things of this 
kind have to be kept. Of course it is impossible 
to say what may be wanted at any time. A ship 
may be brought in to which any kind of mishap 
may have occurred, from the bursting up of her 
bottom to the breaking of a bolt in her engines. 
If parts to make good the damage had to be 
ordered and waited for, it might involve delay that 
would cost many hundreds of pounds. There is no 
branch of marine engineering practice more in- 
teresting than that of the repairing shops, and 
there is no position which requires knowledge and 





resource to a higher degree than to be chief of such 
an establishment. 

The Union Company own twenty-four ships, the 
twin-screw vessel Scot, of 6850 tons and 12,000 
indicated horse-power, heading the list. It will 
be remembered that the Scot was fully illustrated 
and described on pages 10, 38, and 87 of vol. lii. 





MODERN UNITED STATES 
ARTILLERY.—No. XVIII. 
BreecH MECHANISM FOR THE 6-IN. BREECH- 
LOADING Rir.E (Fries. 389 to 400). 

Tue United States Navy, like the United States 
Army, has adopted the interrupted screw system 
of breech mechanism. It was at first intended to 
use the cup gas-check, but before the first gun was 
completed this plan was abandoned and the De 
Bange system was adopted. 

The mechanism for the Mark II. 6-in. breech- 
loading rifle consists of the block, cut out on 
the interior to receive the shank of the mush- 
room head. This head is held by a shank nut A, 
against which presses the locking-nut B and pre- 
vents it from unscrewing (Fig. 400). The shank is 
pierced by an axial vent. The tension on the pad 
is secured by means of a spring encircling the 
shank and pressing against the shank nut. The 
pad, between the mushroom head and the block, 
is made of asbestos and mutton suet covered with 
canvas and pressed into shape by means of hy- 
draulic pressure. In the early guns this pad was 
held between two sets of rings made of tin, copper, 
or other soft metal. On testing the guns, how- 
ever, it was found that these rings were liable, 
after firing, to stick to the walls of the gun and 
prevent the ready withdrawal of the breech-plug. 
The necessity for rings of harder metal was plainly 
necessary, and as a result the soft metal rings 
were replaced by steel ones. After thorough trial 
these rings were found to be perfectly satisfactory, 
and were adopted as standard. The pad also gave 
a good deal of trouble in sticking to the walls of 
the powder chamber, and thereby preventing the 
revolution of the block. To remedy this defect an 
important modification was made in the mechanism 
by omitting the spring and replacing it by the 
frictionless ring C (Fig. 393). This consists of 
two grooved cups, fitting together with a thin 
thimble between them and the shank of the mush- 
room head; the grooves inclose a number of 
spherical balls made of steel, thus enabling the 
rings to revolve independently about their axes 
without grinding together. By this means the 
block can be revolved independently of the mush- 
room head and pad, and the pitch of the interrupted 
screw is sufficient to start the pad from its seat. 
A lever D is used to turn the breech-block ; the 
lever is eccentric with its pivot, so that a curved 
part of the lever turns into a slot in the face of the 
breech, and absolutely prevents the block from 
turning till the lever be again raised. The lower 
part of this lever (Fig. 399) is bent to the left to 
leave the vent free. 

In order to prevent a premature insertion of the 
primer, the vent, in all except the locked position 
of the block, is covered by a sliding shutter. 
When the handle D is raised to open the block, the 
pinion E engages in a rack on the vent shutter (not 
shown), forcing it down over the vent, where it 


remains until the block is again closed, when the 


lowering of the handle locks the block, and at the 
same time raises the shutter free of the vent. The 
handle F (Fig. 399) assists in withdrawing the 
block. 

To check the revolution of the block at the 
proper points there are two stops G on the breech. 
In the position shown, Fig. 399, the block has been 
revolved to the left until it was checked by the 
unlocking stops, and the screw threads are dis- 
engaged so that the block can be withdrawn. The 
locking-slot on the jacket, into which the eccentric 
part of the handle D drops when the block is 
locked, is shown at H. 

To support the block when withdrawn there is a 
tray I, having on its upper surface two guide rails 
K, which fit into the guide slots L, when the block 
is withdrawn. A latch M hooks on to the train 
catch N, and holds the train against the breech of 
the gun. The tray is hinged to the gun at P, so 
when the block is run out on the tray, by: releasing 
the catch M, the block and tray can be swung 
around to the right, so as to not interfere with the 
loading. A spring O keeps the latch pressed down 
over the catch. The breech mechanism for the 
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Mark III. gun differs mainly from that of the 
Mark II. gun in the method of locking and unlock- 
ing the breech-block. The weight of the block 
combined with sticking of the pad and the friction 
of the various parts, made at times the unlocking 
so difficult that it was found advisable to replace 
the simple lever bya rack and pinion (see Figs. 389 
and 393). 

The plug lever A is attached to the block, and 
through its upper end passes the bolt to which the 
pinion B is fixed. This pinion is turned by means 
of acrank C and handle D. Through this handle 


{runs a bolt catch F surrounded by a spring E, by 
;means of which is checked any tendency of the 
| block to rotate on the discharge of the piece. 

The pinion B engages in a rack I, which is bolted 
to the jacket of the gun, and thus furnishes the 
power for the rotation of the block. The rotation 
is checked in one direction by the locking-stop K, 
and in the other by the unlocking-stop L. M is a 
plunger held in the plug lever A by a retaining 
screw P, which fits in an elongated slot in the 
plunger, allowing a limited play. N is the plunger 
| Slope bolted to the jacket of the gun by means of 








revolved in one direction or the other the plunger 

rides up the slope on one side and down on the 
| other, thus allowing the lever crank C to be locked 
| to the plug lever A only at either end of the revo- 
| lution. 

When the tray, which is similar to that of the 
Mark II. gun, is swung around, a back latch G 
catches on a notch and prevents the tray from 
swinging back. This latch is constantly pressed 
upward by means of the spring R. S is the primer 
| seat screwed into the rear end of the breech-plug. 


| the screws O (see Fig. 396). As the block is being 
| 


CaRRIAGES FoR 6-1n. Navat Guns (Fes. 401 
To 412). 


| The importance of providing the most perfect 
| naval gun carriages is second only to the considera- 
|tions relating to the guns themselves. The un- 
| steadiness of the platform necessitates many com- 
plications not found in land gun carriages. 

The are four classes of gun carriages employed in 
the United States Navy. These are the central 
pivot barbette carriage for half turrets and bar- 
bette turrets, the broadside carriage for broadside 
guns, the traversing carriage for shifting guns, and 
the turret carriage for armoured turrets of 
monitors. In each of these classes the carriage is 
composed of two parts, a slide and a carriage proper. 
The gun is mounted on the carriage, which moves 
in and out of battery on the slide, the recoil being 
checked by hydraulic brakes. The slide is pivoted 
to the ship and has a motion in azimuth for the 
training of the gun, except in the case of turret 
mounts, where the training is done by the revolu- 
tion of the turret. 





BroavsiDE CaRrRiAGEs (Fics. 406 To 411), 


These are known as the gravity return carriages, 
and are used for the 6-in. breechloading rifles when 
in broadside. Their name comes from the fact that 
the gun, after being fired returns to battery by its 
own weight, owing to the inclination of the slide. 
This style of carriage is shown in Figs. 406 to 411. 

The general features are a low top carriage, which 
rests on a slide whose rails are inclined at about 
8 deg. to the deck-line and provided with suitable 
training and elevating gear. The recoil is checked by 
a single hydraulic cylinder. The carriage moves on 
ten rollers, four on each side under the trunnions, 
and one on each side at the rear of the carriage. 
The recoil cylinder C is midway between the 
girders of the slide, and projects half its length in 
front of the slide. The piston-rod is attached to 
the transom of the carriage at its after end; the 
transom, at this point, bends down to allow eleva- 
tion to be given to the gun. The piston fits the 
cylinder rather loosely, and the aperture, through 
which the liquid passes during recoil, is made 
variable, and varies in such a way as to keep the 
pressure constant, thus reducing the maximum 
strain on the carriage. To maintain a given con- 
stant pressure, grooves are cut in the cylinder, the 
shape of which, when developed, is shown in Fig. 409 
being widest at the beginning of the recoil. The 
grooves are three in number. The depth of the 
grooves is 0.15 in, The cylinder is filled with a 
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MODERN UNITED STATES ARTILLERY: BREECH MECHANISM FOR 6-IN. NAVAL GUNS. 
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mixture containing 80 parts of glycerine to) transom of the slide on each side of the cylinder.|on the slide and carriage, powerful steel springs 

20 parts of water. These breechings are for the purpose of checking | are placed between the bolt-heads and the transoms. 
Two steel wire breechings H, Fig. 406, are at-|the recoil in case of accidents to the hydraulic) Buffers at the front ends of the slide prevent shock 

tached at either end to bolts which are placed| cylinder. To ease somewhat the great strain, | when the piece is run in battery. 

at the rear of the carriage transom and the front’ which in case of such accident, would be brought| The friction drum and toothed wheel I, Figs. 406, 
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410, and 411, are for the purpose of holding the gun 
in battery when there is motion on the ship. 
Attached to the slide is an axle having at one end 
the toothed wheel, and the drum fitted with friction 
straps which are set up by means of a screw bolt 
against the drum. When the gun is out of battery 
a pawl attachment on the carriage engages the 
toothed wheel, and retains the gun in that position. 
When the gun is fired the energy of recoil is suffi- 
cient to overcome the friction on the drum, and 
the gun recoils until checked by the hydraulic 
brake, the axle turning and freeing the pawls. 
After the recoil is checked, the friction on the 
drum is sufficient to hold the gun from battery 
even though the ship is rolling heavily. With full 
charges the length of the recoil is between three 
and four calibres. 

The slide moves on four trucks and is pivoted 
by a yoke to the port sill. The wheels of the front 
trucks have a raised flange, to fit which they are 
sccred. The wheels of the rear truck, Fig. 408, 
are made up partly of plain surfaces, whose diameter 
is such as to support the weight, and of ratchet- 
wheels by means of which, and the gearing shown, 
the rear trucks are moved and the piece thus 
traversed. The gearing can be shifted to the most 
convenient side of the slide. To prevent the 
excessive jump of the front end of the slide when 
the piece is fired, and of the rear end when the 
piece is run in battery, clips E and F (Figs. 406 
and 407) are attached to the slide, and project 
under the flanges of the front and rear clip circles. 
An inclined steel gun shield B, 2 in. in thickness, 
is bolted to the front of the slide, and is supported 
at the side by plates D, also bolted to the slide. 

The elevation is given by means of pinions 
gearing into the teeth of elevator arcs, which are 
attached on each side to the elevating band of the 
gun. The axles of the pinions project outside the 
brackets, and by means of pinions and worm gearing 
the handwheels L give the elevation. The gearing 
connected with either handwheel can be thrown 
out of gear, and the elevation given by the other 
handwheel alone. ‘The length of the slide is such 
that when the recoil is checked, the breech of the 
gun projects beyond the rear ends of the slide 
girders a sufficient distance to allow the breech- 
block to be swung around and the gun loaded at 
several degrees of elevation. 


Gravity Return CARRIAGE. 


The gravity return shifting carriage for the 
6-in. breechloading rifle is very similar to that 
just described, the main difference consisting in the 
front shifting trucks, with three axle pins and 
seats. 


CentraL Pivor Carrtace (Fics. 401 to 405 
AND 412), 

The central pivot carriage, Figs. 401 to 405, 
for the 6-in. breechloading rifle, Mark IIL, 
is also similar in its main features to the car- 
riage just described. A A are the elevator 
handwheels, B the elevator worm shaft, and C 
the elevator worm; D and E are friction discs, F 
the elevator wormwheel, and G the elevator piniun, 
H is the elevator rack attached to the gun. The 
training is accomplished by means of the train- 
ing cranks I, whose shaft K carries the spurwheels 
L. M isthe training wormshaft which also carries 
spurwheels N. O is the training worm on the 
same shaft gearing into the training wormwheel P 
on the training pinion shaft R, by means of which 
the motion of the cranks I is transmitted to the 
training pinion §, and the latter working in 
the combined rear truck circle, training rack, and 
clip circle T, gives the training to the piece. V 
shows the segmental shield, top, and post. 

The front sight, Fig. 412, is screwed into the 
piece and is fixed, the elevation being given by the 
rear sight. On the top of the bar of the rear sight, 
Fig. 412, is mounted the traverser A and tra- 
versing nut B for allowing for dri’t and wind. 


ProvectiLes (Fics. 386 ro 388). 


The projectiles used with the 6-in. breechloading 
rifle (see Figs. 386 to 388, page 101 ante), are the 
battering shell, common shell, and shrapnel. 

Quite a number of steel shells have been 
experimented with, the most successful being 
a chrome steel one; it is 17.91 in. in length, 
5.96 in. in diameter, and has an ogival head 
struck with a radius of slightly less than 2 
calibres. The weight of the shell is 101.5 1b. 
The common shell is made of cast iron, and is 





3,48 calibres long, with a mean thickness of walls 
of 0.47 calibre. It weighs 100 1b. when loaded, 
with a bursting charge of 7 lb. of powder. The 
shrapnel consists of a steel body, which holds the 
balls, and a cast-iron head, which holds the charge 
and fuze, and which screws into the body. The body 
is fluted with four grooves to facilitate breaking 
up. The expansion band is made of copper tubing 
or cast. brass, forced on by an hydraulic press and 
then turned down to the proper size. The dia- 
meter of the bands is 6.12 in,, as this has been 
found sufficient to give the compression necessary 
to make the band take the rifling firmer. 


Tests or 6-In. Navat Guns. 


The 6 in. breechloading rifle No. 1 was fired for 
the first time in February, 1884, with a charge of 
25 lb. of sphero-hexagonal powder. As the charge 
was increased gradually up to 45 lb. the velocities in- 
creased from 1252 to 1910 foot-seconds, and the pres- 
sures from 6.2 to 16 8 tons per square inch. Later 
a charge of 45 lb. of black powder gave a velocity 
of 1927 foot-seconds with a pressure of 17.3 tons, 
which, considering the fact that black powder was 
used, was very good. In May another brand of 
this powder was tested with a 100-lb. projectile, 
and gave the following results : 


TABLE XXXI.—Firing Tests of 6-In. Naval Gun, 
with Black Powder. 

















| 


| 
Powder. Charge. | Pressure. Bo 
Ib. | tons foot-seconds 
Duponts’s phero-hex. 40 12.8 1825 
(56) 43 14.8 1892 
45 Bey 1951 
46 | 16.2 1970 
47 | 15.6 1978 
And later: 44 161 1922 
45 | 17.2 1948 
46 | 16.4 1987 
45 21.9 1948 
48 20.9 2005 


This powder was too violent, and gave too high 
pressures, but in the meantime cocoa powder had 
been developed in Europe, and the Navy Bureau 
of Ordnance ordered some samples, which, when 
fired from the 6-in. gun with a 100-lb. projectile, 
gave the following results : 


TABLE XXXII.—Firing Tests of 6-In. Naval Gun, 
___ with Cocoa Powder, __ 





Powdcr. | Charge. Pressure. Velocity 
| Ib. tons 
Cocoa “A” 26 5.2 1277 
Westphalian 30 6.9 1406 
35 8.7 1555 
38 9.4 1624 
| 41 104 1705 
| 43 111 1773 
45 14.7 | 1808 
| 47 12.2 | 1836 
48 128 1890 
Cocoa “B” | 35 10.3 1666 
Rothwail 40 10.5 1717 
45 12.7 1841 
47 13.9 1925 


| 


The powder charge finally adopted for this gun 
was 501b. of C,,, which gave an average initial 
velocity of 1915 foot seconds. A number of shots 
were then fired to range the gun with the following 
results : 


Elevation. Mean Range. 
Deg. Yards, 
4 3714 
5 4375 
6 4990 
7 6550 
8 6057 
10 7008 


In February of 1885 several shots were fired 
with increased charges of Cs, with the following 
results : 


TABLE XXXIII.—Firing Tests of 6-In. Naval Gun, 
with Cyo Powder. 











Charge. Pressure, Muzzle Velocity. 

Ib. tons 

45 9.5 1630 
50 113 1835 
52 11.9 1860 
54 12.6 1906 
56 12.8 1960 
48 14.1 2000 


As a result of these experiments the U.S.S. 
Atlanta received its powder supply from Germany. 
Messrs. Dupont, in the United States, however, 
as a result of a series of experimental powders, 
submitted one which gave the following results, the 
test being made in November, 1885 : 





TaBLE XXXIV.—Firing Tests of 6-In. Naval Gun with 


_ American Powder. _ 
| 

| 
| 

Powder. | Charge. Pressure. 





Muzzle _ Projectile heya 





Velocity. in Pounds. 
| Ib | tons 
Cocoa 50 |} 12.2 1881 100 
54 | 13.2 1928 100 
56 | 139 1967 100 
58 14.2 2011 100 


58 15 | 2019 101.5 


The 6-in. breechloading rifle No. 1 was fired in 
all 271 times with charges varying from 25 lb. to 
58 lb., which gave pressures as high as 21.9 tons. 
Star gauging showed that the greatest increase of 
the powder chamber was only 0.014 in., while the 
rifling had increased 0.042 in. at the breech 
and 0.003 in. at the muzzle. The powder chamber 
was reamed out again to a slightly larger dia- 
meter, and the gun placed on the dolphin, with 
the intention of relining it, when the scoring had 
greatly increased. 

TaBLE XXX V.—Ballistic Particulars of the 6-In. 
B.L.R. Navy Guns. 














ed a; <igeis eis 
ee He WSs |jJaRSsl\jes 
a fo aa a ae tus iia? aes 
eg | 63 \sgeiegelegs 
27 2m 1S r) 2A S/Za0 
Calibre e “s in. 6 6 6 | 6 
Weight .. e» _1b.] 10,775 | 10,900 | 10,800} 11,554] 13,370 
” a «. tors 4.8 4.9 4.8 6.2 6.0 
Total length “fe ft.| 15.8 16.1 16.3 | 188 | 213 
Distance across rim 
bases an ile in.| 25.0 25.5 24.0 | 24.0 | 24.0 
Greatest diameter of | 
gun body .. - in.| 21.5 21.5 | 20.5 | 20.5 | 21.0 
Total length of bore »» | 176.0 | 180.08 | 183.75) 213.75 | 243.75 
Length of rifled bore »» | 186.65 | 144.85 | 147.26 177.26 | 207.26 
Twist in 1in 180} 1in180| Otol|0tol|Otol 
Pee ee se 4 tolin 30,to1in30 in 25 | in 26 | in 25 


Number.. 24 2 | an . i. 

a - : -485 to| .485 to . -485 to}. oO 
come} Wit ae in. { 435 "435 «| 4415 | .415 

Denth «ss .05 .05 05 | . ; 

Cham- { Length -- in| 86.85 | 32.73 | 33.99 | 33.99 | 33.99 

ee Diameter a 7.0 7.5 7.0 7.0 7.0 

Capacity c.in| 1408 1410 | 1299 | 1299 | 1299 

Totalcapacityof bore ,, 6360 5595 | 5552 | 6404 | 7256 


Travel of projectile in.| 139.15 | 147.85 |149.76/ 179.76) 209.76 
Weight of charge .. lb.| 50 | 45 to 48 |44t047/44t047/44t047 
1 _ projectile » | 100 100 100 | 100 | 100 
Ratio of projectile weight 
to weight of gun.. --] 1 to 108} 1 to 109 |160108 | 1t0116/1to0134 
Chamber pressure tons} 15 15 15 15 15 


Muzzle velocity ft.-sec.} 2000 2000 | 2000 | 2080 | 2150 
1000 yds. ,, 1735 1735 | 1735 | 1807 | 1865 
{3 poe 1616 1616 1616 | 1680 | 1737 


Remaining 
2000 ,, 4, 1505 1505 | 1605 | 1565 | 1618 


velocity at 
(2500 45 5 1402 1402 1406 | 1468 | 1507 

Muzzle energy ft.-tons| 2773 2773 | 2778 | 2990 | 3204 
Thickness of steel which 
shell will perforate at 

muzzle... ay. 

Thickness of steel which 
shell will perforate at | 

1500 yards .. cc EBT 7.57 | 7.57| 8.00| 8.389 





10.27 | 10.27 10.27 | 10.86 11.38 




















EASTLEIGH RAILWAY CARRIAGE 
AND WAGON WORKS. 

YEsTERDAY the Institution of Mechanical Engi- 
neers, as a part of the programme of the summer 
meeting to which we refer more particularly on 
another page, visited the new works at Eastleigh 
belonging to the London and South-Western Rail- 
way Company. This Company have seen the 
wisdom of removing their manufacturing depart- 
ment from London, and a beginning has been 
made by transferring the carriage and wagon de- 
partment from Nine Elms to the rural district 
of Bishopstoke, or, as it is now called, Eastleigh. 
The move is in every way to be commended. In 
the first place, the old Nine Elms works were 
cramped and inconvenient, as all works must be 
that have been growing up for many years, piece 
by piece, on what might be described as the 
accretion principle. Again, if a map of the 
South-Western Railway be examined it will be 
seen that London is at the extreme end of the 
system, and it is naturally more convenient, espe- 
cially in the matter of repairs, to have the work 
executed without having to take the coaches or 
wagons—more especially the latter—into the con- 
gested metropolitan area. 

For the men, too, the change ought to be all for 
the best. Instead of the close and stifling purlieus 
of Lambeth and Vauxhall, the new works are sur- 
rounded by the pleasant Hampshire lanes and fields. 
Rent should be lower, and in some cases doubtless is 
so. Unfortunately, however, the speculative builder 
has got his clutches upon the unfortunate workmen 
at Eastleigh, many of whom complain bitterly of 
the exactions of the class. When it became known 
that the works were to be shifted to Bishopstoke a 
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group of speculators bought up a large part of the 


land, and the consequence is, at least so we were | 


informed by many of the men, that they have to 
pay just as much for worse accommodation than in 
the old quarters, where there was some show of 
reason for famine prices. Of course we cannot 
vouch for the accuracy of these statements. Work- 
ing men, like all classes of the community, are apt 
to make the most of their grievances ; but if the 


directors did not make adequate provision for the | 


protection of their employés in this matter they 
were extremely unwise. The company has, how- 
ever, erected a row of twenty or thirty small cot- 
tages. These are excellent little dwellings with a 
good garden back and front, and will be let at the 
moderate rent of four shillings per week. It is 
a pity there are not ten times the number. 
Perhaps it is too late to remedy the state of 
affairs with regard to house rent, but there is 


another matter to which attention might be 


Brich Wolr 


adjoining thu Bishopstoke Station, which is the! Panter undoubtedly possesses, and as he had the 


most important junction of the district, command- | 
ing the whole system in that part. Our plan on 
the present page shows the general arrangement of 
the buildiogs, which consist for the most part of 
substantial brick walls with a good roof over. Be- 
fore entering the works we inspected the dining- 
hall, which is a handsome and lofty building of red 
brick, especially built for the purpose. Here each 
man has a seat at a table where he may place his 


dinner on coming to work, and attendants are) 
employed who will cook anything brought or heat | 


up already cooked victuals. All this is free of 
charge to the men, so it will be seen that the 
directors had the will if not quite all the foresight 
necessary to provide for the welfare of the men. 
For those who do not bring their own meals the 


person in charge of the hail is allowed to provide | 


a dinner consisting of meat, vegetables, and bread 
for sixpence, pudding being a penny extra. 
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other necessary feature, a clear field, the result is 
that the factory is laid out in a really scientific 
manner ; so that the visitor is able to follow the 
course of construction in proper sequence as he 
walks from one department to the next. 

At the extreme end of the premises the timber is 
brought in and stacked, the most particular kinds, 
such as those used for scantling, panelling, &c., 
being placed in drying sheds. It will give some idea 
of the capital sunk in such an undertaking as this, to 
state that there is over 50,0001. worth of wood in 
this section alone. From the timber sheds we pass 
to the water supply department. At present water 
company’s water is used, but a well is already sunk 
which will fill all the necessities of the works. A 
pumping engine is in course of erection and tanks 
holding 75,000 gallons are already in place. 

We next pass to the saw mill, which is connected 
to the timber store by a light railway. The first 
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CARRIAGE AND WAGON WORKS OF THE LONDON AND SOUTH-WESTERN RAILWAY COMPANY, AT EASTLEIGH. 


turned. One man, to whom we afterwards spoke, 
complained of the high prices charged by the local 
shopkeepers for provisions. That is a difficulty 
that might easily be got over if the men would 
bestir themselves and the company would give a 
little help. There are quite sufficient men on the 
works to make it worth while to get everything 
down from London or some other large centre, and 
there would appear a most promising field here for 
the starting of a co-operative store. Wecommend 
the notion to the authorities, for it is certain that 
the welfare of the company is largely dependent 
on the welfare of those it employs. If a man has 
to pay 5s. a week too much for rent and 10s. a 
week more for exorbitant profit on provisions, &c., 
he will have to get that out of the company that 
employs him. The presience shown by some of 
the large manufacturing concerns in America in 
providing for the wants of their employés—we 
may instance the Pullman Company as especially 
apposite to the case in point—has always borne 
good fruit. At Eastleigh no amount of pains and 
foresight have been spared in bringing the matériel 
of the factory to perfection ; but the other section, 
of equal importance, namely, the personnel, has 
scarce received the attention it deserves. 

We must, however, turn from these considera- 
tions to the business more especially in hand, which 
is a description of the works themselves. They are 





Although sufficient sound food is given for the 
money to supply a good meal for a hungry working 
man, there are comparatively few customers for the 
dinner. This appears strange in view of the com- 
plaints about the dearness of provisions. Perhaps 
the absence of credit in the kitchen may account 
for the matter, whilst the local shopkeepers are 
doubtless only too glad if a man in steady work, 
with a family, to give him credit. 

The offices of the works are immediately opposite 
the entrance gate, and in the same building are the 
stores, which are laid out in an orderly fashion, as 
is necessary in a works such as these, where there 
are so many articles required. From the stores it 


machine is a frame saw by A. Ransome and Co., of 
Chelsea. This will take 50-ft. logs, and the frame 
will hold 40 blades if required. The width between 
the standards is3 ft.6 in. The stroke is 2 ft. 2 in. 
There was some fine timber in this department, 
especially a pile of Quebec oak logs, out of which 
the soles for the frames of some of the long carriages 
were to be cut. These coaches are 48 ft. long, and as 
the logs were 18 ft. long it will be understood that 
| they were fine sticks, for nothing but clean straight 
| wood can be used for these purposes. Opposite the 
frame saw is an American machine, which is used 
for breaking down logs. It is a circular saw having 
aside bed traversed by a rack. The timber is fixed to 





is convenient to proceed to the further end of the 
premises in order to follow the work in proper 
fashion. It should be stated that Mr. W. Panter 
—who is the manager of the works, and under 


whose superintendence the whole has been laid | 


out—has paid special attention to the modern 
principle of keeping the work always moving! 
forward as it progresses, so that parts may) 
not have to pass over the same ground twice, 
thus causing extra labour, besides blocking up 
the shops. This, of course, is easy enough to lay | 
down as a principle, but in order to carry it out in | 
practice much forethought is required and an inti- | 
mate knowledge of the work to be done in all its 
ramifications. These latter qualifications Mr. 





the travelling bed, beneath which is the rack. Into 
the latter a pinion gears and the log is thus brought 
| up to the saw and cut through. There is also an 
ingenious cross-traverse motion on the bed for 
| bringing the log into position to cut a fresh 
board. The saw is run by belt gearing, and 
the tension necessary to drive the saw pulley 
is got by a roller which is pressed up to 
the belt by a hand lever. The same move- 
ment of the lever puts into gear the pinion 
which drives the rack on the bed, and both 
operations are thus well within the control of the 
attendant. The bed is provided with a quick 
return motion. The feed speed of the machine 
is about 16 ft. per minute. 
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HORIZONTAL ENGINE FOR DRIVING A ROLLING MILL 
CONSTRUCTED BY MESSRS, HAYWARD TYLER AND CO., ENGINEERS, LONDON. 
(For Description, see Puge 134.) 


In this department are also the other machine 
tools necessary for work of the kind, such as 
thicknessing machines, smaller frame saws, bench 
saws, &c. There is alsoa Richard’s double band 
saw for cutting the ends of wheel segments to | 
fit against the wheel boss and tyre _respec- 
tively. The wedge-shaped piece is put into a 
wedge-shaped holder which is pivoted on the table 
and brings the work up to the saws at the required 
sweep. The machine, of course, is not new, but 
it is not so very long ago that this work was done 
by hand after being marked off. It is difficult to 
imagine how ever a railway carriage got finished at 
all in those days. The tapers for the segments are 
all cut by a circular saw with a fence set to the re- 
quired angle, so that it is sure to coincide with that 
of the holder on the machine, and it is only 
necessary to drive the piece up tight to insure 
accuracy. Next there are a straight-knife plan- 
ing machine for fast cutting, and an American sand- 





papering machine, besides moulding machines, | rally an important department, but does not call 
morticing machines, and various other wood-| for explanation, as, if we were to enter into details 
working machine tools, including even a lathe. of the operations carried on here, it would necessi- 
Not so very many years back the lathe might have tate a description of the rolling stock erected, 
been the only machine tool in the place. and to do that is not our present purpose. 

This shopis driven by a two-cylinder engine which On the opposite side of this building, carriage 
bears evidence of having been designed at Nine repairs are executed. At the present time some 
Elms. The cylinders are the same as those usedon|old bodies are being very ingeniously mounted 
a mixed traftic locomotive, and are placed between on new underframes. In this way a good deal of 
a pair of engine side-frames. It drives by rope | sound material which has become obsolete is being 
gearing, and naturally does its work very well.| worked up again. In order to meet modern re- 
Adjoining is the boiler-house, which also bears the quirements with regard to brakes, gas, &c., the 
impress of Nine Elms, there being three locomo- | underframes have to be quite different to the older 
tive boilers. Twoare fired with’coal and one by the| patterns, and moreover the carriages are longer. 
refuse of the sawmill, a well-designed furnace and | In order to meet these requirements two bodies are 
spark-arrester being provided for the latter. taken from the old coaches, and, being joined 

We next pass to the coachmakers’ or body shop. together, are remounted on new underframes. The 
This is a large and well-lighted building, where the modern carriages are also higher than the old 
erection of the passenger coaches is carried on, and coaches, and in order to provide for this the roofs 
also the interior finishing is done. This is natu-| have beenraised. The result is a very good-looking 
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working machine tools are placed. Here all 
the brake work is done, and axle-boxes and other 
iron or steel parts prepared. For the pur- 
pose there are several lathes, planing, screwing, 
slotting, and drilling machines, boring mills, &c. 
Here also is a multiple drill especially designed 
for making, at one operation, all the holes required 
in the woodwork of the disc wheels. There area 
number of vertical spindles driving by belt gearing, 
the work being clamped in position on a table. 
This machine is by Richards and Co., of Man- 
chester. There is also an hydraulic press for putting 
on and taking off wheels from axles ; and there are 
several good lathes, including wheel lathes and a 
double headstock face-plate lathe. 

In one corner of this building the manufacture of 
the simple foot-warmer is carried on. A new stamp 
has been designed especially for the purpose of 
forming the ends. At present these require five 
operations to produce the end ready for attachment, 
but by the new machine the end will be cut and 
embossed direct from the square sheet at one 
blow, thus saving four-fifths of the labour at present 
entailed. In a corner close by is a machine 
used for re-beating hair from old cushions. The 
old hair is worked up bya devil, and the dust, &c., 
is carried off by a fan blast discharging into the 
atmosphere outside. Visitors are generally warned 
to keep to windward of the discharge orifice. In 
this neighbourhood is the lamp department, all 
hand lamps, head and tail lights, and many of the 
signal lamps being made here. The footwarming 
business and the lampmaking, together with the 
hair-beating arrangement are, however, only placed 
in this building temporarily, as a new department 
is in course of erection for them. 

Ou the opposite side the pressed steel frames, 
which in these works are used for bogies, are 
riveted together. This is a feature which has 
been adopted in these works with considerable 
advantage, and it is a subject upon which we 
shall say more on a future occasion. The pressed 
steel underframes are also used for wagons. Close 
by there is a nut-tapping machine and various other 
machines for finishing stampings which are largely 
used in carriage construction. Good examples 
are afforded by the iron hinged brackets for lifting 
arms in first-class carriages. These are stamped 
under the steam hammer and finished by a band 
saw and drilling machine. 

The smithy comes next in order. Here are 
thirty-six smiths’ fires and several furnaces. There 
are eight 5-cwt., one 10-cwt., and one 20-cwt. steam 
hammers. There are also shears, punching 
machines, and various other appliances necessary 
for work of this nature, including a tyre-shrinking 
machine. In the spring department is the usual 
plant, including a steam spring-testing machine and 
a pair of eccentric rolls for drawing out the ends of 
leaves. This machinery, together with a slotting 
and nibbing machine, are by Craven Brothers. 
Various olivers and other tools complete the plant 
in this part. All coupling chains are also made in 
this department. Between this building and the 
next is the steam traverser with capstan gear. The 
arrangement is good, enabling a high wheel to be 
worked in, and yet there is but a slight dip in the 
cross-roads, so the traffic can be worked without 
hindrance, and the traverser is capable of high 
speed. The next building is the carriage lifting 
shop, where all running repairs are carried out. 
After this we come to the extensive painting shop, 
where the heating arrangemen: is the chief feature. 
There are a couple of locomotive boilers, which 
supply steam for the heating pipes laid between the 
rails. The condensed steam is run into a tank and 
pumped back to the boilers. The colour room and 
paint store are in the building. One end is set 
apart for the carriage trimming department or 
upholstery. Here twenty-seven girls are employed 
in a separate room, whilst a number of men are 
also engaged in cutting out, stuffing, &c. The fire 
service for the works is very complete, hydrants 
and hose reels being placed at frequent intervals. 
In addition to the standard gauge rails to take the 
stock there is a service of light railway through- 
out the works to facilitate the transport of material. 





HORIZONTAL ENGINE FOR DRIVING A 
ROLLING MILL. 

THE horizontal engine illustrated on pages 132 and 
133 has been constructed by Messrs. Hayward Tyler 
and Co., 90 and 92, Upper Whitecross-street, London, 
E.C., for driving a rolling mill. The steam cylinder is 





24 in. in diameter, the stroke being 36 in. The usual 
working speed is 70 revolutions, equal to a piston 
speed of 420 ft. per minute. The flywheel is 12 ft. in 
diameter and weighs about 6 tons. The crankshaft, 
of double web form, is of the best mild steel, 8 in. in 
diameter in all bearings, made to a special analysis 
and tensile test. The engine, as will be seen, is fitted 
with ordinary link-motion reversing gear, driving 
plain slide valves. These latter are of the usual 
divided type, one half at each end of the cylinder, to 
get short straight ports. Great care has been taken 
to have ample strength and wearing surface in all parts 
of the link motion. ‘he link has the pins forged on 
solid and is case hardened. The valve rod is of steel, 
driving the valves by means of square bridles forged 
solid on the rod, so that there are no nuts or cottars 
to come loose inside the steam chest. Reversing is 
effected by hand by means of a star handwheel, worm, 
and quadrant. The cylinder is cast separate from the 
steam chest, which latter is bolted to it, so that in case 
of wear of the valve face, the whole chest can be easily 
renewed. This is a somewhat expensive method, but 
makes a good job, and is more reliable than loose valve 
faces, A separate hard cast-iron liner was forced into 
the cylinder by hydraulic pressure, and it may be 
interesting to know that this took just 40 tons to send 
it home. Messrs. Hayward Tyler and Co. force in all 
their liners by hydraulic pressure, and make a special 
hydraulic press for engineers for this purpose, either 
fixed or portable. The speed of the engine is regulated 
by the well-known Pickering governor, working a 
double-beat throttle valve. The horizontal air pump 
and jet condenser are of a special type arranged for a 
high piston speed. The air pump barrel is quite below 
the condenser, so that it is always charged with water. 
The water in the end chambers of the air pump simply 
rises and falls about 5 in. at each stroke, and this 
water, acting as a fluid plunger, displaces the air, and 
the condensation water forces it through the delivery 
valves, so that although the piston speed is high, the 
speed of the rising and falling surface of the water is 
low, and there is no commotion in the pump. The 
vacuum obtained is quite equal to that in a vertical air 
pump. The air puwnp valves are metallic, of special 
make. The design and workmanship of the engine 
have given the buyers complete satisfaction, and they 
have placed another order with Messrs. Hayward 
Tyler and Co. for a horizontal compound condensing 
engine to indicate about 220 horse-power. 





H.M. CRUISERS ‘‘INDEFATIGABLE,” 
‘“TPHIGENIA,” AND “INTREPID.” 

Tue London and Glasgow Engineering and Iron 
Shipbuilding Company, Limited, recently delivered tu 
the Admiralty the last of three cruisers yet built by 
the company, and it is satisfactory to the shareholders 
to know that success has attended this new departure 
of the company from every point of view. It was the 
first Admiralty contract entered into, but the 
company were fortunate in having as their managing 
director a shipbuilder of great experience, not only 
in the construction of all types of merchant craft, but 
of warships. Mr. John W. Shepherd was manager 
first with the old firm of Messrs. Robert Napier and 
Sons, by whom so many warships were built, and later 
at Fairfield during the building of the Greyhounds and 
of several British cruisers, relinquishing that position 
for the general managership of the London and 
Glasgow works. 

The vessels, it may be stated, took longer to build 
than some of the other second-class Apollo cruisers 
of the Naval Defence Act fleet, but this is explained 
by the fact that the three vessels are sheathed 
with teak and the bottoms are coppered. This 
is to enable the vessel to go on foreign service 
for long periods without requiring to be redocked. 
We give the leading dimensions: Length, 300 ft. ; 
beam, 43 ft. 8in. ; displacement at 17 ft. 6 in. draught, 
3600 tons. One difference from the other cruisers is 
that the copper bottom necessitated a stern frame and 
a bow and ram frame of phosphor-bronze cast 
by Messrs. Steven and Struthers, Glasgow. The 
vessels depend for protection on minute sub-divisions, 
there being 80 compartments divided by transverse and 
longitudinal bulkheads, and on an armour deck, at about 
the load line, with a curve downward on either side 
and forward and aft. The deck is: 1 in. thick on the 
flat, and 24in. to 4in. on slopes. As the engines 
extend above the line of this deck an armoured breast- 
work surrounds the engine casing. There are two thick- 
nesses of ?-in. plates, with a facing of 5-in. compound 
armour and a backing of 7 in. of teak. We have de- 
scribed this type of cruiser already, so that there is no 
need to mention further the points of similarity. It 
may be mentioned, however, that the armament con- 
sists of two 6-in. 5-ton breechloading guns, six 4.7-in. 
quick-firers, nine other quick-firers, and four machine 
guns. There are four torpedo launching tubes. We have 
on previous occasions discussed the general features of 
the Apollo type, and our purpose now is to describe the 
machinery for the design of which the London and 





Glasgow Company were, of course, responsible. We give 








on our two page-plate engravings of the propelling 
engines. 

The machinery consists of two sets of triple-expan- 
sion engines driving twin screws, and was designed to 
indicate 9000 horse-power at 140 revolutions. The 
engine-rooms are divided by a fore-and-aft water- 
tight bulkhead. The engines are of the usual in- 
verted, three-crank type, having cylinders 334 in., 
49 in., and 74 in. in diameter, with a stroke of 39 in., 
all steam jacketed. To insure lightness combined 
with strength the engines are constructed of steel and 
gun-metal where practicable. The liners of the high- 
pressure and intermediate cylinders are of forged steel, 
and the low-pressure of cast iron. The high-pressure 
cylinder is fitted with a piston valve, the other two 
with ordinary slide valves, the low-pressure slide valve 
relief frame and balance cylinders being Mr. John 
Thom’s patent. All valves are driven by ordinary 
eccentrics. A double-cylinder starting and reversing 
engine is fitted, and also a hand and steam turning 
gear for overhauling the main engine. 

There is one single-acting vertical air pump 24 in. 
in diameter by 18 in. stroke to each set of main engines 
worked from the low-pressure crosshead, The main 
condensers, which are placed athwartship, are 6 ft. 
2in. in diameter and 7 ft. 10 in. between the tube- 
plates. The shells are of ;°; in. rolled brass plates with 
butt-strap joints. Each condenser contains 4112 tubes 
§ in. external diameter by No. 18 I. W.G. thick, giving 
a total cooling surface of 10,540 square feet for both 
condensers. Two of Drysdale’s 14-in. centrifugal 
pumping engines are fitted for circulating the water 
through the condensers. They are arranged to draw 
from the bilge when required, and each pump is 
capable of discharging 750 tons of water perhour. In 
addition to the main condensers, there is also fitted in 
each engine-room an auxiliary condenser with air and 
circulating pumps for dealing with the exhaust steam 
from the various auxiliary engines throughout the 
ship. ' 

The main feed pumps were supplied by Messrs. 
Weir, and are placed one in each engine-room. Fresh 
water is supplied by two evaporators by the same 
firm in conjunction with Normandy’s distillers. The 
fire and bilge engines, air compressing engines, electric 
light engines, and dynamos, all in duplicate, are suit- 
ably arranged in the engine-rooms. 

The shatting is of hollow steel throughout, the 
crankshaft is 127 in. diameter at the bearings, the 
crank-pins 13} in. in diameter by 15 in. long, and the 
propeller shaft is 12? in. and 144 in. in diameter, in one 
a“? 50 ft. long. The propellers are 13 ft. in diameter 

y 17 ft. Gin. pitch. Each has three blades, and the 
expanded surface of each propeller is 40 square feet. 
The boss is spherical, and the blades are fixed by 
naval brass pins, finished with cover plates, The 
boss and blades are of gun-metal, 

Steam is supplied by three double-ended boilers 
13 ft. in diameter by 18 ft. 6 in. long, and two single- 
ended boilers 13 ft. diameter by 9 ft. 6 in. long, con- 
structed for a working pressure of 155 lb. per square 
inch. One of the single-ended boilers is used for electric 
light and for turning the main engines, &c., when in 
port. There are three corrugated furnaces, 3 ft. 6 in. 
mean internal diameter, in each end of the double-ended 
boilers, or twenty-four furnaces in all, with a sepa- 
rate combustion chamber for each furnace. The total 
heating surface in the five boilers is 15,888 square feet, 
and the grate surface 595 square feet. The two boiler- 
rooms have a watertight bulkhead between them 
athwartship, and they are arranged for forced draught 
with closed stokeholds. Air is supplied to the fur- 
naces by eight of Messrs. Paul and Co.’s fans placed 
below the protective deck. Each is driven by a small 
vertical engine of the ordinary type. Two steam ash- 
hoisting engines are fitted and efficient means provided 
for handling the ash buckets with the stokeholds 
under pressure, while with natural draught and open 
stokeholds, the arrangements are such that a plentiful 
supply of air is available. The double bottom under 
the boiler-rooms is used as a fresh-water reserve tank, 
with appliances for filling from ship’s side or from upper 
deck. Three double-cylinder auxiliary feed engines are 
saree in the stokeholds, and are arranged to draw 
rom the reserve tanks, sea, main condensers, and feed 
tanks. The main steam pipes have received careful 
attention, the straight lengths above 8 in. in diameter 
being of copper with brazed joints served with copper 
wire under tension. The pipes under 8 in. in diameter 
are of solid drawn copper, the flanges being thick 
and substantial with close bolting and recessed joints, 
and the bends of strong gun-metal castings, all effi- 
ciently stayed by round steel tie-rods. Provision is 
made for expansion by stuffing-boxes in suitable posi- 
tions. The copper pipes for the three vessels were 
made by Mr. S. Smillie, Havelock Works, Glasgow. 

Above the protective deck is a workshop fitted up 
wlth lathes, shaping machines, &c., complete, with a 
vertical engine for driving the various machines. 
Altogether there are in one vessel thirty-nine sepa- 
rate steam engines requiring the supervision of the 
engineer in charge. 

The trials of the engines have been most successful, 
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both under natural and forced draught, all the 
machinery working smoothly and satisfactorily, We 
append the detailed results of the trials of the first of 
the three vessels. The machinery on the occasion, it 


Results of Trials of H.M.S. ‘* Indefatigable” off Isle of 
Wight. 
_ | Natural Draught. | Forced Draught. 











| Forward, 15 ft. 
| Aft, 18 ft. 6 in. 
.. 134.7 lb. per square} 
inch, 
‘Starboard Port 
| Engine. Engine. 
Vacuum ° ae ae 27 26.9 
Revolution per minute ..| 126.3 127 5 . 
High.. --| 48.28 44.7 | 49.66 £0.27 
Mean pres- Intermediate! 27.05 | 26.78 | 31.73 | 81.73 
<o Wea 


Forward, 15 ft. 
Aft, 18 ft. 6 in. 
135.9 lb. 


| Starboard Port 


Draught of water .. 
Steam in boilers .. 





Engine. Engine. 
25.46 26 


sure 


Low.. ..| 12.82 12.6 1465 | 14.45 

Indicated ( High.. “ 10&9 989 | 1181 1232 

Horse Intermedia‘e} 1270 1269 | 1614 | 168 

Power.. (Low.. ..| 18738 1361 1699 | 1692 
Total indicated horse-| | | 

power .. a +s] 8708 3 19 4494 | 4552 
Collective indicated | 

horse-power e| 7321 | 9046 


Mean air pressure 


Specd of vessel | 


ee -47 in, 92 
=| 18.74 knots 19.75 by patent log 


may be stated, was under the charge of Mr. William 
Morison, manager of the engine works of the London 
and Glasgow Company. 








ELECTRICITY IN THE NAVY.* 


On the Applications of Electricity in the Royal Dockyards 
and Navy. 
By Mr. Henry E. Deapmay, Chief Constructor, 
Portsmouth Dockyard. 

Tuis is an age of electricity; and the fact is well ex- 
emplified on board a modern battle-ship of the Royal 
Navy. Some of the applications of electricity in the 
naval service do not come within the scope of ordinary 
merce :ntile practice ; and in the case of those which do, 
the naval experience is of a special kind, and may be of 
some value to those outside the service. A statement, 
therefore, of naval methods and practice up to date may 
not be without interest and instruction to the members 
of this Institution. At the present time visitors to Ports- 
mouth Dockyard will probably be surprised, if not dis- 
appointed, at the somewhat primitive character of the 
workshops devoted to the electrical testing and construc- 
tion. This branch of work was commenced in a very 
small way about seventeen years ago, and found a tempo- 
rary home in a small shed which had been previously used 
for a different purpose. As the work from time to time 
has grown, this shed has been enlarged as far as available 
space would permit. Designs have been prepared for a 
more substantial and suitable building, in the hope that 
in time the Admiralty will be able to devote sufficient 
money to providing a proper habitation for this important 
branch of Gokved work. 

The larger proportion of the plant required for electric 
installations in the Navy is not made in the dockyard. 
Formerly all dynamos and their engines were obtained 
entirely by contract ; but recently five sets of these have 
been designed and constructed in the dockyard. After 
patterns of the smaller fittings have been fixed, the supply 
of these a'so in bulk has generally been obtained by con- 
tract. There is, however, a great deal of work left to be 
done in the dockyard, in testing and installing these fit- 
tings in the ships, in carrying out repairs, and in de- 
vising and preparing patterns of new fittings to meet the 
constantly growing requirements of the Navy. There is 
also some work which, for obvious reasons, is confined to 
the royal workshops. 

The 3 aoa of electricity in the Navy may be dealt 
with under the following heads: (1) search hghts: (2) 
internal lighting of ships, including temporary installa- 
tions in ships building and repairing ; (3) torpedo and 
gun circuits ; (4) electric communication ; (5) other ap- 
plications. 

1.—Sxarcn Licuts. 

The introduction of the search light, without which no 
modern warship or torpedo boat would be considered 
complete, dates from 1876; and the first vessel in the 
Navy fitted with a search-light apparatus was the Mino- 
taur. Some experiments had m carried out in the 
previous year by Messrs. Wilde and Co., of Manchester, 
on board the gunboat Comet; and these proved so far 
satisfactory that a complete plant was ordered and fitted 
on board the Minotaur. The dynamo employed was one 
of the alternating current type with thirty-two magnets, 
and it was driven at about 400 revolutions by a belt from 
an auxiliary pumping engine. The projector was of a 
primitive type, and pedestals were fixed in three different 
places, from any one of which the same projector could 
be used. It was fitted with a parabolic reflector and 
with dioptric and diverging lenses. A diaphragm was 
also provided for enabling flashing signals to be made. 
The lamp employed was Wilde’s, and was a vertical one. 
The carbon rods were square in section, and their holders 
were made to slide on two pillars, and were moved up and 
down by a central pillar with a screw thread cut in it. 
The lamp was hand regulated, and one lead was put to 
earth. The Téméfaire in the same year was next fitted 
in a similar manner, with the exception that a Mangin 
projector was introduced, fitted with Wilde’s lamp, lens, 
&c. In the next year, 1877, the Dreadnought, Neptune, 





* Paper read before the Institution of Mechanical 
Engineers. 





and several other vessels were fitted with the same class 
of apparatus. ; 

In 1878 direct driving was first introduced. In this 
year Messrs. Wilde and Co. coupled their machines to 
engines made by Brotherhood and by Chadwick, of 
Manchester, The dynamo was also improved, so as to 
be able to maintain two arc search lights atone time. In 
the same year also the Triumph was fitted by Messrs. 
Siemens Seat with a search-light installation. The 
dynamos were four in number, of horizontal type, 
arranged in two pairs, and each connected in parallel to 
one circuit. A switchboard was fitted, for enabling any 
two of these dynamos to be coupled up Lo aa on any 
circuit. It consisted of a w base with two sets of 
bars at right angles to each other, one set on the top of 
the base, and the other underneath. One set of bars was 
connected to the dynamos and the other to the circuits. 
At their intersections these bars could be connected as 
required by means of suitable plugs. The projector used 
was a Siemens holophote, which was_heavy and clumsy, 
being made largely of cast iron. It was fitted with 
diverging and dioptric lenses; of these the latter was 
composed of concentric glass rings of triangular section, 
held in a metal frame. It had also a flashing arrange- 
ment. The lamp used was one of the Siemens self- 
regulating type, and had a small mirr - xed to it. It 
was complicated, and frequently got c f order. The 
carbons were apt to stick together,andt amp was sen- 
sitive to any slight variation in speed of aynamos. This 
lamp did not come into general use. . 

Subsequently the Gramme dynamo was introduced for 
search lighting by Messrs. Sautter Lemonnier, of Paris ; 
and in 1881 the Inflexible was fitted with this dynamo. 
In this installation the Mangin projector was used, with 
a Mangin mirror instead of the dioptric lens. The lamp 
was hand regulated and inclined. The Gramme dynamo 
has since been superseded by others of later make ; but the 
Mangin mirror and the inclined hand-lamp survived, and 
became the standard service ep ee 

Naval service Projector.—Out of these earlier attempts 
the modern naval service projector has gradually been 
evolved, which has now become familiar to most persons. 
It consists of a cylindrical lantern made of very thin steel, 
with a silvered glass parabolic mirror at the back end, in 
the focus of which an arc light is produced between two 
carbon sticks, held in what is known as an inclined hand 
lamp, the carbons standing at an angle of about 70 deg. 
to the axis of the mirror. The feeding of the carbons is 
not automatic, but is accomplished by hand; and the 
lantern is so suspendad that it has motion on its pedestal 
through the whole circle in azimuth and through about 
60 deg. in altitude. During its motion the electrical con- 
nections are kept up by suitable rubbing contacts. A 
switch is fitted in the pedestal for switching the current 
on and off. The circuit wires, main and return, are 
brought from the main switchboard to the switch on the 
pedestal, thence to the rubbing contacts, and finally pass 
close together up one of the hollow arms of the lantern 
support, and through the trunnion bearing to two springs 
at the bottom of the Jamp box. The lamp when put in 
makes contact with these springs, and completes the cir- 
cuit through thecarbons. Two sizes of these projectors 
are used in the naval service, a larger with a 24-in. mirror 
for ships, and a smaller with a 20-in. mirror for torpedo 
boats. The parabolic mirror in these projectors converges 
the rays into a powerful and penetrating cylindrical beam 
of light. At the front end of the lantern diverging lenses 
can be attached, for spreading the beam over a larger 
surface when desired, or a flashing screen can be affixed 
for signalling purposes. 

The two most important parts of these projectors for the 
production of a good and steady beam are, of course, the 
reflecting mirror and the carbons. For the supply of these 
articles the naval service was, until recently, dependent 
entirely upon French manufacturing firms. he Ad- 
miralty, fully alike to the dilemma in which this country 
might under certain circumstances be placed, have sought 
to induce English manufacturers to enter into competi- 
tion with the French firms for the supply of these 
articles; and everything of this kind which has been 
offered with the slightest promise of success has been 
fully and carefully tested at Portsmouth. The English 
manufacturers have no doubt had no easy task to accom- 
plish ; for, disregarding cost, the French mirrors and 
carbons left nothing to be desired, and are still the stan- 
dards to which all others are referred. 

Mirrors.—As regards mirrors the qualities required are 
three: First, that they shall project a cylindrical, sharply 
defined, and homogeneous beam of light of great inten- 
sity and penetrative power ; second, that when in opera- 
tion they shall not be liable to crack by contact with 
water, in the form either of rain or of sea-water spray, or 
by a blast of cold air; third, that they shall resist the 
concussion caused by the discharge of heavy guns. These 
qualities should be combined at a moderate cost if pos- 
sible, although efficiency is the primary consideration. 
Thus far mirrors have been submitted for trial by six 
different English makers, and by others specimens are 
being prepared for future trial. From among these at 
least one successful English specimen has been obtained, 
which compares in all points favourably with the French 
production; and one-half of the supply for the Nav 
will this year be ordered from the fi 
specimen. 

Carbons.—With regard to English carbons, the results 
were for a long time disheartening ; even after several 
attempts by the same firm, none of the specimens sub- 
mitted for test approached in efficiency those of French 
make. The three qualities required in good carbons are 
that they shall maintain a steady arc without flaming or 
excessive hissing; that they shall be perfectly pure and 
homogeneous in structure, and shall preserve a well- 
formed crater on the positive carbon and a well-formed 


rm producing this 





point on the negative ; and that the waste shall be steady 
and uniform, without cracking or crumbling. A certain 
amount of success has already crowned the persevering 
efforts of English manufacturers. Although the English 
carbons are nut even yet fully equal to those previously 
obtained from France, it is hoped they will soon come 
sufficiently near that standard to make them acceptable 
for use in the Navy. 

Projector Requirements.—The present service projector 
requires at least one man close to it, to direct the beam 
of light in any desired direction, and also to feed and 
adjust the carbons as necessary. This is a disadvantage, 

use the position of a search light is evidently one 
affording a good mark for an enemy’s fire, and is a bad 
position for observing the object illuminated; and it 
would be an advantage if the projector could be entirely 
manipulated from a protected position at some distance 
—for instance, from the ordinary conning tower. For 
this purpose two requisites are necessary: First, a good 
automatic lamp; and, second, an efficient motor for 
giving the necessary movements to the projector. It is 
to these two improvements that attention is now being 
given. 

A good practical automatic lamp is the first necessity ; 
without this a man must be stationed at the projector to 
feed the carbons, and being there he can also direct the 
beam of light. Several automatic lamps have been 
tested, but nune have as yet been adopted for general use. 
One lamp, in which the carbons are regulated by a small 
electric motor in a shunt circuit is promising; but in its 
final form it has not yet been returned from the makers. 
The field, however, is still open for invention in this 
direction. 

Experiments have also been made with an electric 
motor attached to the service projector, by which the 
movements of the latter can be directed and controlled 
from a distance. The results are highly satisfactory, but 
as already stated the invention is not likely to be brought 
largely into use until it can be combined with a satisfac- 
tory automatic lamp. Recently a wheeled carriage has 
been introduced for using a ship’s projector on shore. 


2. INCANDESCENT OR GLow Lamp LIGHTING. 

Electricity is at the present day largely resorted to for 
the purpose of lighting internally the vessels of the Navy ; 
all the larger vessels, such as battle-ships and first and 
second-class cruisers, are now so lighted. Moreover this 
mode of lighting is not restricted to the habitable portions 
of the ship, but is carried out to the complete exclusion 
of other modes, although the latter may be fitted as a 
reserve. Thus the electric lighting is extended to 
machinery spaces, coal bunkers, magazines, shell-rooms, 
store-rooms, gun quarters, &c., as well as to the illumina- 
tion of compass cards, telegraph dials, bow and mast- 
head and signal lanterns, semaphores, &c. Clusters of 
glow lamps beneath an enamelled metal reflector are also 
employed for lighting the upper deck, when coaling or 
other operations are being carried on at night. fn a 
large battle-ship like the Royal Sovereign there would be 
about 800 of these glow lamps, necessitating for this 
system alone about eight miles of electric leads, which 
are equivalent tou something like 155 miles of copper wire 
of varying sizes, principally No, 20 legal standard wire- 
gauge or 0.036 in. in diameter. 

Progress.—The first installation of internal lighting in 
the Navy was carried out on board the Inflexible in 1881 by 
the Anglo-American Brush Company. It was a combined 
system of arc and glow lamps. The dynamos used were 
of the Brush type, of which the first specimen brought 
to this country was purchased by the Admiralty, and is 
still in use in Portsmouth Dockyard. Each machine 
was capable of maintaining sixteen Brush arc lamps of 2000 
candle-power each. The lamps had double sets of carbons, 
each pair burning eight hours. These arc lamps were 
switched on and off by a switch opening and closing a 
shunt circuit of small resistance. ith this plan it is 
evident that a lamp could not be safely handled while the 
current was on, even if the light was switched off, be- 
cause the lamp itself still formed a part of the circuit. 
A switch was accordingly devised in the dockyard, by 
means of which the lamp could be cut completely out of 
the circuit. The Swan glow-lamps were fitted in sets of 
18 in series, each set being placed in parallel between the 
main circuits of the arc lamps. Each glow-lamp was 
fitted with an automatic cut-out, bringing into the circuit 
a resistance equal to about that of the lamp, in case the 
latter failed. This system now no longer exists in the 
Inflexible, an installation on modern methods having 
been substituted for ic. 

The five Indian troopships were next fitted through- 
out with glow-lamps by the Edison Company, 
who used the Edison Hopkinson type of dynamo 
giving a current of 180 ampéres at 110 volts. The 
Polyphemus was also entirely titted by Messrs. Siemens, 
and the Colossus by the Brush Company, the dynamos 
in the latter being of the Victoria Brush type. The 
Polyphemus was the only ship in the Navy fitted on the 
single wire system. Afterwards the ajoption of internal 
lighting became general; all new vessels except the 
smaller cruisers were fitted, as were also the previous 
vessels, on the first opportunity of their coming in for 
repairs and refit. There are now in the Navy about 300 


¥ | vessels either fitted or being fitted with electric lighting, 


for search lights or internal lighting or both. 
(To be continued.) 





Tue CortnTtH CANAL. — The aggregate extraction 
effected upon the Corinth Canal from the resumption of 
working operations to April 20 this year was 1,886,385 
cubic metres. The number of workmen employed to the 
close of April was 1600, and there were also three steam 
navvies and one dredger at work, 
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THE WORLD’S COLUMBIAN EXPOSITION: DETAILS OF GOVERNMENT BUILDING. 
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THE WORLD'S COLUMBIAN EXPOSITION,| BOILER FEEDING PUMP, __ sured by the fact that iis mae in ales whi 
THE GOVERNMENT BUILDING. Tux engraving on page 125 shows a perspective view spindle, are wedged apart on forcing the latter down. 
(Continued from page 74.) of a double set of three-throw pumps constructed by the 
ae i , Brush Electrical Engineering Company for the City of 
Fics. 97 to 110 are details of the framing of the|Tondon Electric Lighting Company. There will 
centr al dome, general views of which “Fie ae eventually be seven sets of the same size, each half of 
in a recent issue (see pages 73 and 74). Figs. 97 to which will feed boilers at 160 Ib. pressure for 2000 
are details of the main columns. They are built up of | ; dicated horse-power. 
steel flanges, each of two angles, 64 he by 4 ag these | “Each barrel is 5 in. in diameter by 5 in. stroke and 
flanges are placed 6 ft. apart, and the space ony the steam cylinder is 7 in. in diameter by 6 in. stroke, 
them is filled either with web-plates § in., or wit geared 3to 1. The engines are coupled by means of 
diagonal angle braces, or the os _ — Fe |a bolted coupling with an intermediate plate, which | 
some places to accommodate the stairway leading to | 011 be readily removed in the event of the failure of 
the top of the dome. The horizontal braces for the | either pump. 
panels are —_ nets Ain by etl rs les, | “The hand levers in front of the pump barrels are | 
and vertical and angle 7 a Prey he o it . —- arranged to raise the suction valve of each barrel clear | 
shown in Figs. bd aa aan oil a ne iy able of its seat, so that any barrel may be thrown out of | 
girders are Lor it i bs 6 Lape th . ter’ | action at the option of the engineer. The valves are | 
one being attached to the fe ee oo = cot arranged with a water cistern, which reduces the noise | 
and one near the inner flange, they ar in working, and each valve is accessible by removing | 
18 in. deep, and as will be seen from Fig. 19, they| 9. cover placed over the valve. 
are composed of top and — ee 2g oe | This pump was designed by Mr. J. S. Raworth, chief | 
— by _— ee - ae Bay al a eth he int engineer of the Brush Company, with the object of re- | 
104 show two forms o ene oe ie ae i It ducing the waste of steam which is common to many | This spindle is screwed and works into a long nut 
of intersection of the column and the ring girders. commercial pumps. The driving engine is of the highest | turned by a handwheel above. As will be seen the 
consists of fin. gusset plates stiffened with angle irons) (1... made for electric lighting purposes. His attention | stuffing-box can be packed without difficulty at all 
and single or double bracing rods. In Fig. 102 is shown | called to the wastefulness of ordinary pumps in two times . . , 
the pee tig: sy, ew Peep tl — poser instances when he used theexhaust steam from the pump 
round the ’ , ly ; 
of a series of angle-iron brackets bolted to the inner scletd ts tallimeneelaes hetero eon Pt Bn Sa M. Lavatuay.— The death is announced of 
faceof the columns, Upon these brackets 9 in. joists, | |. np, ag illustrated, the temperature of the feed water is jifo ht ta tne ee eee oe some eminence. In early 
a t the PUMP, » the Pp life M. Lavalley was an officer of artillery; but on the 
bent to the proper form, are laid, and these suppor raised only 30 deg., which demonstrates that the steam close of the Napoleonic wars he proceeded to England as 
timber joists and flooring. ‘Is of the 1 balconies U8 by the new pump is not more than one-fifth of | a simple mechanic for the purpose of mastering the con- 
Figs. 107 to 110 are details of the lower balconies) 1,4+ used by the pump with which it was compared, | struction of steam engines and other machinery. On his 
28 ft. 6 in. above the ground, and of the stairways | return to France he became attached as manager to the 
leading to them. The balconies deat from the face | works of M. Ernest Gouin, and under his direction some 
of the rotunda, and are carried upon light lattice A NEW SLUICE VALVE. important iron bridges were thrown over the Niemer and 
girders framed between the columns, and having Tye neatly designed sluice valve which we illustrate | Dwina, in Russia, the Po in Italy, and sundry rivers in 
lattice bearers riveted to them (see Fig. 108). On on this page is manufactured by Messrs. Billington | Spain. M. Lavalley attained, however, his chief distine- ' 
these bearers are some light strutted supports carry” | and Newton, Longport, Staffordshire. The general #00 in connection with the Suez Canal, M. de Lesse 
ing 8-in. I beam, floor joists, and flooring. Access to appearance of the valve is well shown in Fig. 1, whilst toon oF he cantina ioeghe dicate Ul tondiias aan 
the balconies is obtained by the stairways indicated on the sectional view, Fig. 2, shows the details of its con- aman, TE Lewaiien ties aaa ted i ri | 
: . - 4 participated in the improvement 
> the figures. These stairways are continued round the struction. It will be noted that the valve when opened | of the port of Réunion. In his declining years M. 
rotunda, being carried through the openings in the/ gives a perfectly straight passage for any fluid, the 





Lavalley devoted some attention to agriculture in the de- 
Leads of Calvados, and eventually he became senator 
‘or that district. 


y referred to. 
(To be continued.) 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s sales of pig 
iron under official cognisance in the warrant market di 
not amount to more than 3000 tons, but sume business 
was done privately at fixed rates and at 1s. per ton 
optional. Scotch iron alone was dealt in at from the 
previous night’s closing price to 3d. per ton of advance, 
and the closing quotations showed an improvement to 
the extent of 2d. per ton. The quotations for Cleveland 
iron showed no change, and the market for hematite iron 
was likewise idle, but while buyers were offering 6d. per 
ton less than on the preceding day, sellers were seeking 
3d. per ton more, and the difference between buyers was 
ls. per ton. The closing settlement prices were— 
Scotch iron, 41s. 6d. per ton; Cleveland, 403. ; 
hematite iron, 503, per ton, Friday was another 
slack day on the Glasgow warrant market, and 
only two transactions took place in the forenoon, with a 
third in the afternoon, These were all in Scotch iron 
which was very strongly held. Although no_ business 


was done in Cleveland or hematite iron, quotations were | p 


very firm. The settlement prices at the close were— 
Scotch iron, 41s. 6d. per ton; Cleveland, 40s. ; hematite 
iron, 503. There was a fair amount of business done in 
Scotch pig iron on Monday’s market at stronger prices. 
The closing quotations were 34d. per ton higher than last 
wesk’s final prices. No business was done in Cleveland 
iron, for which buyers were offering at a decline of 14d. 
per ton from their prices last week. Hematite iron was 
also without a transaction. A buyer in the ferenoon 
offered 3d. per ton over last week’s closing figures, 
but sellers went up 3d. in their demands. In the after- 
noon, however, sellers dropped the $d., and came down 
4d. below Friday’s close, but buyers went back to 49s. 6d., 
which was 74d. per ton under sellers’ reduced quotations, 
Tne ssttlement prices at the close were—Scotch iron, 
41s. 9d. per ton; Cleveland, 403. ; hematite iron, 50s. per 
ton. Toe upward movement started in the price of 
Scotch warrantson Monday made further progress on Tues- 
day forenoon, when 42s. 3d. cash per ton was paid; but the 
rise appeared to be largely due to ‘‘ covering” operations. 
Recently, when the elections were going decidedly against 
the Government, some short sales were made, and these 
are now being closed at quite 1s. per ton of an advance. 
Hematite iron touched 50s. 14d. per ton, but Cleveland 
was idle, and rather dull, A moderate amount of business 
was done in Scotch iron. The market for Scotch warran's 
was very active in the afternoon, and on the day from 20,000 
to 25,000 tons were said to have changed hands. The busi- 
nss transacted in the afternoon was of a general character, 
though one or two firms operated more _— than the 
others, and the selling was also better than the buying. 
One lot of 500 tons of hematite was sold in the forenoon, 
but no business was done in the afternoon, nor was any 
done in Cleveland at either meeting of the ‘‘ring.” The 
closing settlement prices were—Scotch iron, 42s, 14d. per 
ton; Sener 1,403. ; hematite iron, 50s. per ton. Busi- 
ness on the p‘g-iron market appears to be distinctly on 
the mend. this forenoon there were dealings in Scotch 
warrants to the extent of 15,000 tons, and the price was 
steady at ld. under last night’s close. Cleveland was 
was easier, one lot selling at 39s, 104d., one month fixed ; 
hematite iron was idle. In the afternoon business was 
less active and prices were much easier, Scotch being 
done at 42s, 41s. 114d., and 4ls. 11d. cash, at whicn 
about 4000 tons changed hands. The following are the 
current prices of No. 1 special brands of makers’ iron: 
Gartsherrie, Sammerlee, Langloan, and Calder, 503. per 
ton; Coltness, 533. (all the foregoing shipped at Glas- 
gow); Glengarno:k (shipped at Ardrossan), 50s. ; Shotts 
(shipped as Leith), 51s. 6d.; Carron (shipped at 
Grangemouth), 533. per ton. Last week’s shipments of 
pig iron from all Scotch ports amounted to 6944 tons, 
as compared with 6453 tons in the corresponding week of 
last year. They included 150 tons for the United States, 
1150 tons for Canada, 325 tons for South America, 200 tons 
for India, 150 tons for Australia, 937 tons for France, 800 
tons for Italy, 255 tons for Germany, 360 tons for Holland, 
190 tons for Spain and Portugal, 100 tons for China and 
Japan, smaller — for other countries, and 2092 
tons coastwise. There are at present 75 blast furnaces in 
operation throughout Scotland, against 72 at this time last 
year. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 415,419 
tons, as compared with 419,450 tons yesterday week, thus 
showing for the week a reduction amounting to 4031 tons. 


Highland and Agricultural Society of Scotland.—The 
annual show of this Society is being held this week at 
Inverness, and in respect of the display of agricultural 
implements and machinery, it is certainly one of the best 
ever held in the Highland capital. The local exhibitors 
in the implement department are in strong force, and the 
same is true of the makers in the west country and other 

arts of Scotland. The English agricultural engineers 
ikewise make a large and interesting display of every- 
thing in the way of recent improvement in their engines 
ind other machines, 


New Stock for the North British Railway Company.— 
The directors of the North British Railway Company 
have just issued a circular to the shareholders announcing 
two new stocks, which together aim at bringing in nearly 
2 million pounds sterling. The money is wanted chiefly 
for the Waverley Station extensions, and as subscriptions 


, to the West Highland Railway and the Kirkcaldy and 


District Railway. 


Messrs. Hurst, Nelson, and Co.—In the issue of July 
15 it was mentioned that the usual Glasgow Fair holi- 
days would be extended to three weeks at the works of 
the Glasgow as Stock and Plant Works (Messrs. 
Hurst, Nelson, and Co.). This statement was errone us, 


as the works were only closed for the usual period of one 
week, the firm being well supplied with orders. We 
regret that the error should have occurred. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Mining Engineers.—The annual 
meeting of members has been held at Barnsley. The 
following were the officers appointed for the ensuin 

ear: President, W. E. Garforth; vice-presidents, W. 

argreaves, H. B. Nash, and John Nevin; council, 
Messrs. J. Longbotham, W. H. Chambers, M. Hall, 
A. B. Southall, S. H. Hedley, J. E. Chambers, E. W. 
Thirkell, and W. Hoole Chambers. Mr. F. N. Wardell, 
chief mine inspector for Yorkshire, said that in the year 
1891 there was more coal produced in this district of 
Yorkshire than in any other district of the country by 
about 1,000,000 tons. He did not know whether the 
increased output meant an increase of prosperity. He 
hoped it did; but at any rate it was satisfactory 
to know that the ratio of accidents and deaths in 
roportion to the output had been exceedingly favourable. 
Alderman Blackburn, Mayor of Barnsley, contrasting the 
present state of scientific knowledge with that which ob- 
tained thirty or forty years ago, said they were almost 
ashamed to think how the things they were once so proud 
of had been proved to be wrong and discarded, whilst at 
the same time they were glad of the progress which had 
been made, and they looked to still greater progress in 
the future. The president pointed out that they hada 
balance at the bank of 400/. and no liabilities. It was 
the intention of the founders to give to Yorkshire an 
institute similar to that which had been found so valuable 
to the north of England. 


Strike of Spindle Makers.—A strike of spindle and 
flyer makers has taken place at the works of Messrs. J. 

attersley and Sons, Armley-road, Leeds. Five years 
ago the firm granted an advance of 5 per cent. on condi- 
tion that it should be withdrawn if trade became bad. 
The masters contend that the reduction has become 
necessary ; this the men dispute and have received sup- 
port from the Manchester Spindle Makers’ Union. 


Tinsley Rolling Mills Company, Limited.—The directors, 
in their annual report, state that notwithstanding the 
adverse influences which have affected the trade of the 
town during the past year, a profit of 2228/., including 
611. brought forward from last year, has been made. They 
recommend a dividend of 24s. per share and the carrying 
forward of 428/ to next year’s account. 


Iron and Steel.—There has been a marked improvement 
within the past few days in the condition of both the iron 
and steel trades. Local makes of pig iron are firmer and 
stocks of forge are very low with manufacturers’ require- 
ments on the increase. Foundry pig is also clearing better. 
In manufactured iron the principal demand is for bar, but 
sheet makers are busier than for months past. Colliery 
proprietors are sending in good orders for all kinds of 
iron and steel stores. It is in connection with the heavy 
steel trade, however, that the greatest improvement is 
noticeable. The cal! for best qualities of railway material 
is on the increase, and order books are now very full. 
Home and Indian requirements are large, and very 
important inquiries are coming in from South America 
and South Africa. Stocks of hematite pig are low, and 
any increased demandon the market would send up prices 
at once. Coke is cheap and plentiful, but a rise in the 
prices of railway material would not surprise. Quota- 
tions are—best engine tyres, 127. 10s. per ton upwards; 
carriage and wagon tyres and springs. 10/. ; axles, 6/. 10s.; 
Bessemer billets and slabs, 6/. to 67. 2s. 6d. ; Siemens, 
6l. 7s. 6d. to 61. 10s. No new contracts are announced 
for armour plates, but the mills are steadily employed, as 
are all those engaged on Government work. Better 
orders are coming in from the shipyards for all classes of 
marine material, and business round is certainly 
healthier. 

Mining Matters.—At a meeting of the council of the 
Derbyshire Miners’ Association, held at Chesterfield 
yesterday, applications were received from several places 
for the men to be allowed to work on Saturdays, when 
‘* feasts,” races, or other holidays occur, but it was de- 
cided not to entertain the applications, and a resolution 
was passed to the effect that in no case must work be done 
on Saturday without the order of the federation. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, and inquiries were 
said to be pretty numerous, but the amount of business 
done was only small and few people cared to purchase 
iron excepting for immediate delivery. The general 
figure for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron was 40s., and a few small lots changed hands 
at that price, but some buyers endeavoured to purchase 
at rather less. Several aeons, however, asked 40s. 6d. 
for No. 3. There was little or nothing doing in Middles- 
brough warrants. They were quoted 393. 9d. cash buyers 
with sellers at 403. No. 4 foundry realised 39. and grey 
forge was steady at 33s., whilst white was 37s. In 
hematite pig iron there was not a great deal of business 
doing, there being in fact only a limited quantity avail- 
able for sale, as several firms are atill delivering in fulfil- 
ment of old contracts. A good demand was reported, and 
50s. was about the general figure for mixed numbers of 
makers’ east-coast brands. To-day affairs were quiet and 





very little ironchanged hands. Nominally No. 3 was un- 
changed in price, as were also the lower qualities, but it 


is somewhat difficult to say what figures might have been 
accepted. Middlesbrough warrants fell to 38s. 6d. cash 
buyers, but sellers were not to be found under 39s. 9d. 
Altogether the prospects of trade here cannot be regarded 
as otherwise than discouraging. Contracts for delivery 
ahead can be placed at considerably less than is quoted 
just now for prompt delivery, and many people interested 
in the staple industry take a very gluomy view of the 
future, but there are others who express the belief that 
prices will not fall much for a little while. 


Manufactured Iron and Steel.—There is nothing new to 
report with regard to these two industries. Fresh orders 
are most difficult to secure, but the fact of several firms 
having a fair number of contracts on their books enables 
them to maintain quotations. Prices are the same as 
have been mentioned for the past month or two. 


The Fuel Trade.—There is a fair amount doing in the 
fuel trade, though the turns at one or two Northumbrian 
collieries are shorter than they were. At Newcastle best 
Northumbrian steam coal is quoted 10s. 6d. f.o.b., and 
best Durham gas, which is scarce and in good demand, is 
9s. 6d. f.o.b., and in some cases rather more. Coke is 
steady. Here blast furnace qualities remain at 12s, 9d. 
per ton delivered at Cleveland furnaces, 


Wages in the Manufactured Iron Trade.—The joint 
secretaries of the Board of Conciliation and Arbitration 
for the Manufactured Iron Trade of the North of 
England, yesterday issued th: certificate of Mr. Water- 
house, the Board’s accountant, showing the average net 
selling price of manufactured iron for the months May 
and June to have been 5/. 9s. 9d. This is an increase cf 
6d. per ton on the preceding two months (March and 
April), which showed a decrease of 6d. in the ton as com- 
pared with January and February. Itis a decrease of 
4s. 1d. per ton as compared with the correspunding period 
of last year, but it does not alter the rate of wages under 
the sliding scale, the puddling rate remaining at 7s. 6d. 
per ton short weight, with forge and mill wages in pro- 
portion. For the corresponding period last year the 
puddling rate was 7s. 9d. per ton short weight. 


The Reduction of Engincers’ Wages.—A meeting has 
been held at the offices of the Tyneside branch of the 
Iron Trade Employers’ Association, 7, Grey-street, New- 
castle, between the representatives of the employers and 
the following trades and associations: National United 
Trade Society of Engineers, Metal Planers, Pattern 
Makers, Steam Engine Makers, Machine Workers, Brass 
Moulders, and the Sunderland Smiths. The conference 
was held in order to consider the question of the reduc- 
tion in wages which has been demanded by the employers. 
The employers agreed to modify their terms to 5 per cent. 
reduction off piece prices, Ls. 6d. per week reduction in 
the wages of men earning 30s. per week and upwards, and 
ls. per week from the wages earning less than 30s. ; one- 
half of the reduction to take effect on the first pay in 
September, and the remainder on the first pay in 
November. The terms will be considered by the men. 
No counter proposal as to an eight hours’ day was made 
by the men. 





NOTES FROM THE SOUTH-WEST. 

The Electric Light in Wales.—A company has been 
formed with a capital of 25 000/. to acquire the business 
of electric light engineer, carried on by Mr. J. C. Howell, 
at Llanelly. The managing directors will be Messrs. J. 
C. Howell and W. M. Meredith. The capital has been 
subscribed privately. The new company has undertaken 
the lighting of Pontypool by electricity. 


Low- Water Pier at Portishead.—It is proposed to incor- 
porate a company to provide a low-water pier for ocean 
mail steamers at Portishead. About 200,000/. will be 
appropriated to the pier and its adjuncts, which are tobe 
ot a complete description. The existing jetty will 
be widened in a sufficiently substantial manner to mect 
the Board of Trade requirements for three lines of rail- 
way, and will be extended for nearly a quarter of a mile 
seaward, to where there is a depth of 124 fathoms at high 
water and 43 at low water of spring tides, still keeping 
within the shelter of the headland and clear of the 
channel fairway. A floating landing stage, flush with the 
decks of steamships, will rise and fall in a recess near 
the end of the seaward face, and will be connected, by 
automatically adjusting inclined planes and lifts, with a 
— railway platform at which trains will arrive and 

epart. 


The Lord Erne (s.).—The Lord Erne, one of the largest 
steamers which has visited Cardiff, docked in the Roath 
Basin on Thursday. She isa four-masted steamer built 
of steel, and is owned by Messrs. Thos. Dixon and Son, 
of Belfast. Here registered burthen is 5610 tons with a 
carrying capacity, including bunkers, of 7500 tons. She 
has been loaded with Dowlais coal for Singapore. 


London and South-Western Railway.—The Launceston 
and Tresmeer extension of the London and South 
Western Railway was opened for traffic yesterday 
(Thursday). The line, which is eight miles in length, 
will be a great convenience to passengers from Devon- 
shire to North Cornwall by shortening the coach ride to 
Camelford, Boscastle, Tintagel, Wadebridge, Padstow, 
St. Columb and Newquay. The London and South- 
Western Company has appointed Mr. J. Dixon (who has 
resigned his position as general superintendent of Swansea 
Harbour) manager of Southampton Docks. Mr. Dixon 
will be remembered as formerly manager and engineer of 
the Avonmouth Dock Company. 


Sold out of the Service.—The Lords of the Admiralty 
have ordered the following vessels to be sold out of the 





service : Turquoise and Opal, composite cruisers ; Sap- 
phire, third-clase cruiser ; Dragon and Miranda, wm 
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posite sloops ; Pegasus and Ranger, gun vessels ; Thisbe, 
church-ship, at Cardiff; and Tyrian, receiving sloop at 
Portsmouth. The Opal is the oldest vessel of her class in 
the Navy, having been built in 1875 at a cost of 102,824. 
The Turquoise was built in 1877. 


Water Supply of Pontypridd.—The directors of the 
Pontypridd Water Works Company have issued their 
report for the half-year ending June 30. The directors 
recommend a dividend on the ordinary stock and shares 
at the rate of 10 per cent. per annum and a dividend at 
the rate of 7 per cent. per annum on the new ordinary 
share capital. The directors observe in their report: 
‘The number of new services fixed during the half-year 
is 453, being an increase of 142 on the previous half-year. 
In the last report a reference was made to the necessity 
of extending the company’s property to meet the in- 
creased demand for water. ‘To this end the compan 
promoted a Bill in the last session of Parliament, whieh 
received the royal assent on June 20 last. By this Act 
the company have acquired very considerably extended 
powers in reference to sources of supply, the amount of 
storage, and augmentation of capital powers. The direc- 
tors have under consideration the desirability of imme- 
diately commencing the new works authorised by the 
Act, and for this purpose an early issue of new capital 
will be necessary.” 


Barry Ratlway.—The directors recommend a dividend 
at the rate of 10 per cent. per annum for the first half- 
year on theordinary stock and shares, and that 5000/. be 
carried to the reserve, leaving 1043/. to be carried forward 
to the current half-year. 


Bristol Docks.—At a meeting of the docks committee 
of the Bristol Town Council cn Monday an estimate was 
submitted showing that the provision of a landing stage 
at Avonmouth would probably involve at first a loss of 
44001. per annum. Mr. Baker said that at the next 
meeting of the committee, he should move that a resolu- 
tion already passed recommending the project to the 
favourable consideration of the council, should be 
rescinded. 


Aberthaw Railway.—It is expected that this line will be 
opened for passenger traffic in abouta month. It is anti- 
cipated that the line will materially assist the develop- 
ment of the district through which it runs. 


The Bristol Channel.—Messrs. Guthrie, Heywood, and 
Co. have reopened a useful route to the West of England 
by placing on the Cardiff and Burnham station a pas- 
senger steamer named the Clyde. Some years since the 
London and South-Western Railway Company ran a 
steamer between those places, but the experiment was 
not successful. The Clyde is asmaller steamer than the 
Sherbro’, which the London and South-Western Com- 
pany placed on the station, but she is well adapted for 
the service. It is intended by her owners that the 
Clyde shall run daily throughout the winter as well as 
the summer months. 


Bristol and South Wales Riilway Wagon Company, 
Limited.—The directors of this company recommend a 
dividend for the half-year ending June 30 at the rate of 
10 per cent. per annum, with a bonus at the rate of 5 per 
cent. per annum, 


Cardiff.—The steam coal trade has shown scarcely any 
improvement. The demand for household coal has been 
inactive ; No. 3 Rhondda large has made 11s. 9d. to 12s. 
per ton. Patent fuel has been rather firmer. Foundry 
coke has made from 19s. to 21s. per ton, and furnace ditto 
16s. 6d. to 18s. 6d. per ton. In the iron and steel trades 
some contracts for rails and sleepers are being worked 
out. 


Rhymney Railway.—The directors recommend a divi- 
dend upon the ordinary stock for the first half of this 
year at the rate of 10 per cent. perannum. The dividends 
paid upon the stock for the ten years ending June 30, 
1892, have been as follows: 1882-3, 10 per cent. ; 1883-4, 
10 per cent. ; 1884-5, 10 per cent. ; 1885-6, 10 per cent. ; 
1886-7, 9 per cent. ; 1887-8, 9 per cent. ; 1888-9, 9 per 
cent. ; 1889-90, 64 per cent. ; 1890-1, 64 per cent. ; and 
1991-2, 9 per cent. The directors, accompanied by Mr. 
Lundie, general manager, and other officials, made their 
annual inspection of the main line and branches on 
Friday. At Llanbradach they examined new sidings, 
&c. At Brithdir their attention was occupied with the 
progress made in doubling the line. 





MISCELLANEA. 

Mr. D. Batrour, M. Inst. C.E., F.G.S., of Newcastle- 
on-Tyne, has been engaged by the Wortley Union Rural 
Sanitary Authority to report on a scheme of sewage dis- 
posal for the town of Ecclesfield, near Sheffield. 


Mr. Robert Middleton, of the Sheepscar Foundry, 
Leeds, informs us that he has acquired the whole of the 
patent rights (including future improvements) of the 
Briquette machinery which has long. been manufactured 
by him for Messrs. Yeadon and Co., of Leeds. 


At the Horticultural Exhibition, Earl’s Court, London, 
Messrs. Crompton and Co., Limited, havea room, behind 
the organ, fitted up with electric cooking appliances. 
Demonstrations are given each day, and the construction 
of the apparatus explained. 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ended July 17, amounted, 
on 16,372} miles, to 1,518,044/., and for the correspond- 
ing period of 1891, on 16,285} miles, to 1,537,902/., an in- 
crease of 87 miles, or 0.5 per cent., and a decrease of 
19,858/., or 1.3 per cent. 


The vestry of Saint Mary, Islington, held a special 
meeting on July 22nd to consider a report from Pro- 





fessor Henry Robinson with reference to the electric 
lighting of their district, and it was unanimously resolved 
to apply for a Provisional Order under the Electric 
Lighting Acts. 


The Mexican Central Railway has begun the construc- 
tion of a line connecting Guadalajara, its present western 
terminus, with Colima, the most available harbour on the 
Pacific coast, and it is expected that the railway will be 
finished within the next two years, giving another Trans- 
continental line. 


An exhibition of mathematical models and instruments 
is to be held at Nuremberg from September 10 to 18. 
The objects to be exhibited are more particularly models 
of surfaces, integrators, equation solvers, and similar 
devices. Amongst the names of the English committee 
we note those of Lord Kelvin and Lord Rayleigh. Pro- 
fessor Henrici and Professor Greenhill are joint secre- 
taries. 


Messrs. Merryweather and Sons, the makers of the 
newly selected steam fire engines for use by the Bombay 
Fire Brigade, have had a very satisfactory report to the 
effect that the engines, which are of their largest size 
London Brigade machines, are in every way suited to the 
requirements of the brigade as well as being adapted to 
the climate. There are many Merryweather engines in 
India, and now that their engines are in use, both in Cal- 
cutta as well as in Bombay, the firm look forward toa 
great development of this branch of their trade. 


The Midvale Steel Company of Nice Town, Philadel- 
phia have prepared a table showing the proper shrinkage 
to be given to steel tyres. They state that failures from 
excessive shrinkage are common in the United States, 
and believe that the use of the table will tend to prevent 
such occurrences. This table is rather long, but the follow- 
ing formula will give the same results : 

Shrinkage in mills. =1.04 diameter of wheel centre 
in inches. 
This is very nearly the same as saying that the diameter 
of wheel centre in inches, is equal to the shrinkage in 
thousandths of an inch. 


The report of the director of the Mexican Central Rail- 
way for the last year shows an increase in the net earn- 
ings of the road for 1891 of 270,226 dols. The report states 
that the present low price of silver will seriously affect the 
earnings for 1892, the average price now received being 
7? cents less than last year, but it is confidently expected 
that the natural increase of business upon the old lines 
and the development of the Tampico division will more 
than overcome the Joss in exchange. The Tampico 
branch is already handling much of the business that for- 
merly went to Vera Cruz, and great facilities are offered 
for the discharge of cargoes there. The year 1891 was 
the first year in which the earnings of the road were suffi- 
cient to meet the fixed charges without the aid from the 
subsidy. 


At one of the meetings of the Congress of Inland Navi- 
gation, now sitting in Paris, Mr. Courtenay Boyle, of 
the Board of Trade, one of the British delegates, ex- 
plained the nature of canal navigation in England, where 
the development and maintenance of the canals is left 
entirely to private enterprise, and stated that the result 
of this non-interference on the part of the State was that 
such a diversity existed in the gauge, depth, and system 
that the through transport of merchandise from one side 
of the kingdom to the other was a matter of the greatest 
difficulty, and entailed so much transhipment that the 
cost of inland navigation was largely increased thereby. 
Numerous subsequent speakers referred to the condition 
of things prevailing in England as an example to be 
avoided. 


The owners of the Ashington Colliery, for whom 
Messrs. Ernest Scott and Mountain, Limited, of Close 
Works, Newcastle-on-Tyne, have recently supplied an 
installation consisting of one of their Tyne compound 
wound dynamos, capable of running 100 16 candle- 
power incandescent lamps, together with lamps, &c, 
have decided to extend their installation, and have 
placed the contract for the extension, which consists of a 
400-light dynamo, with lamps, &c., for the same firm. 
The same firm have recently completed a large electric 
light installation for the Birtley Iron Company, this 
plant consisting of a vertical engine and Tyne compound 
wound dynamo to run 200 16 candle-power lamps, with 
lamps, &c. This installation was erected at their new 
Ouston E pit. 


Subscription lists for the shares of the New Telephone 
Company are to be opened by Messrs. N. M. Rothschild 
and Sons this morning, and will close at or before 
4 o'clock this afternoon. The company intends to supply 
plant on the double wire system, to accommodate 10,000 
metropolitan subscribers with central exchange switch- 
boards and other apparatus capable of working 25,000 
London connections. The system to be adopted embodies 
substantial improvements in telephony, and the arrange- 
ments made will permit of this company’s instruments 
being coupled on to the Government trunk lines. The 
company have also made arrangements with the National 
Telephone Company by which subscribers to the one 
company will be able to communicate with those of the 
other. The capital is fixed at 74,700 ordinary shares of 
107. each, and 3000 founders, shares of 1/. each, which 
latter have already been subscribed for. Mr. W.S. Ogle 
is the secretary of the company, the temporary offices of 
which are at 110, Cannon-street, E.C. 


The Bureau of the American Republics is informed 
that the agent sent to Europe by the Colombian Govern- 
ment, for the p e of contracting for the construction 
of the Antioquia Railway, has successfully executed his 
commission, and is now on his way home. The contract 





was made with the firm of Punchard, McTaggart, Low- 
ther, and Co., of London, and it is stated that active 
work will be commenced on the proposed line, and also 
the reconstruction of the section now in existence 
between Puerto Berrio and Pavas, as soon as the Depart- 
mental Government ratifies the contract. The maximum 
term granted for the completion of the work is four years 
from the time of commencement. The railway, from its 
inauguration, will be the property of the Departmental 
Government, which does not grant to the constructors 
anything that resembles a monopoly, franchise or onerous 
privileges, land grants, &c. The obligations of the 
Government are limited to certain and determined pay- 
ments, which reduces the matter to a purely commercial 
transaction. The contract further stipulates that all 
differences that may arise shall be submitted to arbitra- 
tors to be named by both sides. The work itself will be 
guaranteed,so far as technical perfection in all its details, 
by a consulting engineer representing the Government. 


In an article in the Technograph by Z. Foster, we find 
some notes on field riveting which may be of interest. The 
figures refer to American practice. In pin-connected 
bridges a gang of four men can drive on the average 125 
rivets a day, and when the rivets are small or easy to get 
at as much as 300 a day may be driven. On a lattice 
truss 500 rivets a day of 10 hours can be driven in 
favourable circumstances, and on an average, with spans of 
from 135 ft. to 150 ft. in length, 450 rivets a day should 
be driven by each gang. The estimated cost of field 
riveting, as given by the Berlin Iron Bridge Company, is 
10 cents per rivet in place; according to the Phoenix 
Bridge Company, it varies from 5 to 10 cents. When 
the conditions are such that about 400 rivets can be 
driven per day the cost is 3#cents. For iron roofs the 
cost should not be estimated at less than 4 to 44 cents 
per rivet, and in some iron buildings it has been as high as 
8 cents. From 54 cents to 5? cents is, however, an 
average price. The above figures refer to hand riveting. 
Some years ago Mr. Benjamin Baker stated that the cost 
of riveting up the floor of the Tay Bridge, with portable 
hydraulic riveter, was 2s 6d. per 100. In plain girder 
work with similar appliances the cost averaged 3s. per 
100. In joint covers, lattice and connections the rivets 
cost from 1d. to1#d. each. 


In connection with the postponement until January 1, 
1893, of the revised schedules of rates and charges relat- 
ing to the nine trunk railways having a terminus in 
London, which postponement has been assented to by the 
Board of Trade, an important correspondence has passed 
between Sir Henry Oakley, representing the railway 
companies, and Sir Alfred Hickman, M.P., represent- 
ing the traders. As the result of this correspondence 
a compromise has been agreed to. The traders with- 
drew ali opposition to the postponement upon the con- 
ditions ‘‘that there should be an honourable under- 
standing on the part of the companies that they will 
allow all special rates, rebates, and allowances now 
in force to continue until the new schedules are adopted, 
subject to any alterations of existing rates that may be 
necessary to avoid complaints of “nies preference; and 
that in caves where it can be shown that contracts have 
been entered into on the faith of the new schedules coming 
into force on the first of next month, the railway com- 
panies will charge rates not exceeding those provided in 
the new schedules.” The Board of Trade, in deciding to 
assent to the postponement of the schedules after this 
compromise had been adopted, wrote ‘‘that they would 
not be prepared to entertain, from any quarter whatever, 
any application for further or other postponement.” 


There has been a very noticeable falling off in the trade 
between Great Britain and Brazil since the reciprocity 
arrangement between the latter country and the United 
States went into effect. The following statement shows: 
the value of the exports of thirteen chief articles of mer- 
chandise during the tirst five months of the calendar year, 
1892, compared with the corresponding period of the 
previous year: 





Classes. 1891. | 1802. | Decrease, 





dols. | dols. | dols, 
1,102,316, 822,638 279,683 
4,546,823, 4,312,902 233,421 


Coal, coke, cinders, and fuel 
Cotton piece goods ee 








Linen ne +. ee ~—« 25,840} 134121, 121,219 
Woollen and worsted fabrics .. 849,369 712,986 186,378 
Copper manufactures .. ee 136,111) 118,212 17,99 
Hardware and cutlery .. ea 366,637; 275,687 90,950 
Iron manufactures : | 

Railroad oe xi ée es 265,326) 128,510 146.816 
pe eee ee 1,211,788] 908,702 303,086 
Machinery and millwork .. 2,197,415} 1,604,178 693,237 
Cement ae Ze ee ae 122,470 68,890 63,580 
“arthen and chinaware .. aa 161,042) 114,494 46,548 
Seed oil “ on aa 106,907; 101,379 5,628 

Total ee ee +. 11,321,024’ 9,292,694 | 2,028,340 








Tue BrruincHaAM Water Suprry.—After a long dis- 
cussion on Tuesday, the Birmingham City Council ap- 
proved the Report of the Water Committee, reciting the 
measures which had been taken for obtaining Parlia- 
mentary powers for the proposed water supply from 
Wales, and asking for authority to acquire the necessary 
land and to carry the scheme into effect. Sir Thomas 
Martineau, in moving the adoption of the report, referred 
to the keenness of the opposition which the committee 
had encountered. The resolution was ultimately carried 
by a unanimous vote, and the council voted an honorarium 
of 1000 guineas to the town clerk, Mr. Orford Smith, in 
—— of his services in connection with the passing 
of the Bill, 
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PLANT OF THE MONONGAHELA FURNACE COMPANY, McKEESPORT, PENN., U.S.A. 
CONSTRUCTED FROM THE DESIGNS OF MR. FRANK C. ROBERTS, PHILADELPHIA. 
(For Description, see Page 149.) 
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LABOUR TROUBLES IN AMERICA. 


America is called the New World, and it justifies 
the appellation by producing many new things. 
It has evolved a new form of government, new 
religions, a new school of humour, the new 
journalism, and lastly, and most unlikely of all, a 
new feudalism. At Homestead, one of the works 
of Messrs. Carnegie and Co., affairs have lately 
followed very closely the course of events which 
was customary in the Middle Ages. The firm, 
finding themselves hampered in their operations by 
another power—the trade unions of the district— 
prepared for a fight. Following the example of 
the bold baron of eight hundred years ago, they 
fortified their works, and converted them into a 
powerful stronghold by a stockade defencible 
against everything but artillery. For weapons 
two lines of pipes were run round the forti- 
fications, one delivering cold water and the other 
boiling water from the boilers, and numerous 
loopholes were provided to facilitate the employ- 
ment of hose pipes and guns. As an additional 
precaution three lines of barbed wire were fixed 
round the summit of the fence and were connected 
to high-tension dynamos, so that such of the 
assailants as escaped being boiled by steam might 
be painlessly extinguished in the way the humanity 
of America has devised for its criminals. Watch 
towers were also erected and supplied with search 
lights and photographic cameras in order that the 
enemy might be discerned and identified. Had 
the opportunity of utilising these devices arisen, 
the photographs would have been of amazing 
interest to people on this side who are born, grow 
up, and die, without the chance of seeing a fight. 

The fortress being ready, the firm felt able to 
meet their enemy in the gate. The workmen, 
or a part of them, were employed under a three 
years’ sliding scale, which was to expire on 
June 30. The basis was the price of steel 
billets. For every dollar per ton above 25 dols. 
the workmen received a proportionate advance 
in wages. If the selling price fell below 25 dols. 
there was no reduction of wages. In February 
Messrs. Carnegie notified to their men that they 
would propose a reduction of wages on the ex- 
piration of the agreement. Conferences were 
held with little result, and on June 1 the firm pre- 
sented their ultimatum, which provided that in 
future the wages agreement should terminate on 
December 31 instead of June 30, and that the basis 
price should be 23dols. The men were given until 
the 24th to accept the terms, and the stockade was 
built. In the mean time the employés determined 
to cease work at the end of the agreement, and then 
to try whether they or the firm could best stand 
the strain of cessation of activity. They appear 
to have been less influenced by the proposed 
reduction of wages, than by the fact that the 
acting head of the Carnegie firm, Mr. H. C. Frick, 
is a pronounced opponent of trade unions. He 
broke up the great coke strike in the Connells- 
ville region last year, and smashed the union, 
and in three years he had made the Edgar 
Thompson Steel Works at Braddock and the 
Allegheny Steel Works at Duquesne, non-union. 
He announced that if the Homestead Works 
were closed they would only be opened on non- 
union principles, and the men well knew that 
whatever happened this time, they would certainly 
be beaten the first time the scale came to be re- 
adjusted in mid-winter, when there was no demand 
for railway material. So they determined to fight, 
and opened proceedings by hanging Mr. Frick in 
effigy on the 29th. To this the firm replied by 
shutting down the works, and declaring a lock-out 
twenty-four hours before the men intended to 


strike. 
8 


It is not easy to play perfectly a new part, even 
that of a bold bad baron, the first time ‘it is 
attempted. Messrs. Carnegie had got their 
fortress with its fearful armament, with its barracks 
for the new men they hoped to obtain, and with its 
stores of provisions. But they had no garrison 
inside ; outside every gate was picketed by the 
Amalgamated Association of lron and Steel 
Workers, and admission was denied even to fore- 
men and superintendents. The situation was 





ludicrous, and whoever was responsible for the 
blunder must have felt his position acutely. The 
firm had made itself a laughing-stock for the 
neighbourhood, and for all the labour organisations 
of America. In its difficulty it appealed to the 
sheriff of Allegheny County for protection and 
assistance in gaining possession of its property. 
The sheriff went to Homestead, and on his return 
sent deputies to the works, and posted a procla- 
mation ordering the men to disperse. His deputies 
were routed and his proclamations torn down. It 
was quite evident that he had no force capable of 
meeting the difficulty ; the men held the key of 
the situation, and although their action was clearly 
illegal, they would not surrender it. 

It is not to be supposed that the firm had over- 
looked the necessity of a garrison, or that they 
had ever depended on the sheriff. Mr. Frick’s 
well-known ability is a guarantee that he had pro- 
vided for the emergency, and we can only suppose 
that some of his subordinates had blundered. On 
the night of July 5 an attempt was made to repair 
the error, and to introduce 300 Pinkertons into 
the works. This force has already appeared in 
several labour struggles, and has earned the fervent 
hatred of all unionists in America. It is a private 
mercenary police, controlled by a Chicago firm, 
and having branches in several large cities of the 
States. Ordinarily it supplies watchmen and con- 
stables for the use of large firms and corporations, 
and in addition undertakes detective business for 
those who are dissatisfied with the efforts of the offi- 
cial police, or whose inquiries do not fall within the 
scope of the criminal law. The great merit of the 
Pinkerton force, in the eyes of its employers, is 
that it is independent of local opinion. Its mem- 
bers have no fear of an adverse vote of the inhabit- 
ants, and do not regulate their action by political 
considerations. In this they often exhibit a 
marked contrast to the local police, whose respect 
for the law is oftentimes tempered by a regard for 
their own interests. 

The conditions of manufacturing life in America 
have brought about a state of affairs in which 
government by majorities does not always work 
well. When towns are erected, and all their in- 
habitants employed by a single firm, the interests 
of the majority may well easily run counter to the 
law. In such case the executive is not likely to be 
too eager in carrying out its duties. If the govern- 
ment of each street in London were left to its 
inhabitants, there would be a good many into which 
no policeman would be allowed to intrude. It is 
only when a majority includes many and diverse in- 
terests that it can be trusted to act with perfect 
justice. 

If the local police are distrusted in America by 
the capitalists for their slackness, the Pinkertons 
are hated by the proletariat for their zeal in their 
employer’s cause. They appear to have been ex- 
pected at Homestead, for a watch was kept night 
and day for their coming. They were towed up 
the river in two barges during the hours of dark- 
ness, but long before they arrived their approach 
was heralded, and all the men, and all the guns in 
the town, were waiting for them. They proceeded 
to disembark in a perfectly orderly manner, carry- 
ing with them their baggage. But a sharp fire 
was opened on them, and almost immediately 
several of them fell, their leader among the number. 
Unfortunately for the Pinkertons less than half the 
men were regular members of the band; the re- 
mainder had been hastily recruited out of low 
lodging-houses and saloons, and were not the stuff 
to stand fire. They did not even know how to handle 
their weapons. Consequently they were svon driven 
back on to the barges, which by a wise prevision had 
been rendered shot-proof; the tug pulled them 
into the stream, and then went off with the wounded. 
This occurred soon after 4 a.m. on the 6th; 
rapidly the news spread over the country side, 
and for miles round every man owning a gun seems 
to have started to aid in the destruction of the 
Pinkertons. The savage lust for blood, which lies 
at the bottom of the human heart, broke forth, 
and all day every art was used to destroy the un- 
fortunate men in the boats. After the first attempt, 
all hope of ‘‘ rushing” the works was at an end, for 
plates and rails were carried out, and cover erected 
behind which hundreds of men lay sweeping the 
decks of the boats until a mouse could scarcely have 
crossed them with safety. But the cabin was fairly 
bullet-proof, and boarding was hopeless against the 
300 Winchesters. So a brass cannon was found, and 
loaded with scrap iron again and again, but most 
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of this flew wide. Finally a store of dynamite 
cartridges was discovered, and these were flung 
on to and around the unfortunate boats, a part of 
the stern of one being torn off. At the same time 
one body of rioters devoted itself to pouring tanks 
of oil on to the river, and endeavouring to light 
the combustible as it floated towards the boats, 
while another body piped the gas from the holders 
in the works, and endeavoured to envelop the boats 
in a fearful explosion. 

From early dawn till evening the Pinkertons 
endured all the rage of their enemies, a few being 
killed and wounded by chance shots that found 
entrance. An attempt at a rescue by the steamer 
was driven off in the forenoon, and after that all 
hope died in their breasts. The river banks were 
lined with men firing guns and flinging dynamite ; 
behind them were thousands of spectators who occu- 
pied every ’vantage point, and in all this multitude 
not one heart appeared to beat with pity for the un- 
fortunates. Three times they ran up a flag of truce, 
only to be shot down, and it was not until the 
union leaders suggested the idea of delivering 
them to the sheriff for trial for murder that more 
moderate counsels prevailed. Then safe conduct was 
promised to the Pinkertons, and after the prelimi- 
naries were arranged they were marched off, each 
with two armed guards, to be imprisoned in the 
rink. But on the way the passions of the crowd, 
now reinforced by all the riffraff and rascaldom of 
Pittsburg, overcame the guards, and the unfortu- 
nate prisoners were pelted, beaten, kicked, clubbed, 
and trampled on, until they were scarcely recog- 
nisable as human beings. The wonder is that any 
of them managed to emerge from that terrible 
gauntlet, and to live to be claimed next morning 
by the sheriff. The count at the end of the day 
disclosed 21 killed in all and more than 200 
wounded, of whom 11 have since died. 

One would have supposed that the news of this 
riot, which amounted almost to civil war, would 
have stirred the authorities of the State to action 
at once. But in response to all demands for mili- 
tary aid the governor replied that the sheriff must 
first exhaust all the civil means at his disposal. 
This functionary evidently knew the uselessness of 
endeavouring to lead one mob of citizens against 
another, and performed his duty in a perfunctory 
manner. According to the Chicayo Herald, he 
issued 500 summonses for his posse comitatiés, and 
in reply 23 men put in an appearance. Two of 
them were lameand walked with the aid of crutches. 
Nineteen of the others had medical certificates 
stating that they were unfit forduty. Two only 
remained, Fortunately for the reputation of the 
manhood of Pennsylvania these were men of 
courage. They offered to follow the sheriff through 
sheets of fire and seas of blood, but he, sharing 
Napoleon’s belief in big battalions, dismissed them 
to their homes with some caustic remarks. It 
was not until the 12th inst. that the troops arrived, 
and complete order was restored. Since then the 
works have been in the hands of their owners, and 
some of the departments have been started with 
non-union labour. 

On the same day that the troops were taking 
possession of Homestead, other bodies were in move- 
ment towards Wallace, Idaho, where the union 
workmen held possession of the place, and had 
murdored a number of free labour men who had 
been imported to supply their places. 

We have been induced to re-tell the story of the 
Homestead riots at considerable length, because we 
conceive it points a moral for this country. It is 
not our business to apportion the blame between 
the two combatants further than to recall the old 
truth that a blunder is often more mischievous than 
acrime. When the Carnegie firm barricaded their 
works they practically announced that they had 
no confidence in the civil government of the coun- 
try, and should rely on their own weapons. Pro- 
bably they were quite correct ir their judgment, 
but having gone so far it was criminal carelessness, 
first, to leave their fortress unguarded, and, second, 
to send a perfectly inadequate force to retake it. 
They did not even take the precaution of having 
their Pinkertons sworn in as special constables, 
which would have lent a legal colour to their acts. 
It is not sufficient in the present day that a high- 
handed, independent policy should be legal—it 
must also be successful to obtain the moral assent 
of the world. Messrs. Carnegie cannot be ac- 
quitted of blame for the bloodshed, even if they 

have not transgressed the bounds of legality. The 


time when industrial conflicts can be won by levy- 
ing private war has gone past. The head of their 
firm had written : 


‘*A strike or lock-out is in itself a ridiculous affair. 
Whether a failure or a success it gives no direct proof of 
its justice or injustice. 

‘* While public sentiment has rightly and unmistakably 
condemned violence, even in the form for which there is 
the most excuse, I would have the public give due con- 
sideration to the terrible temptation to which the work- 
ing man on a strike is sometimes subjected. To expect 
that one dependent upon his daily wage for the neces- 
saries of life will stand by peaceably and see a new man 
employed in his stead is to expect much. 

‘** Democracy cries to democracy, ‘We stand for the 
rights of man ; the day of kings and peers is past. Down, 
privilege, down. Ring in the reign of the people and the 
equality of the citizen! No peal so grand as this, save 
one—that which proclaims the substitution of peaceful 
arbitration for war. Patience, my fellow citizens, patience, 
democracy goes marching on.’ * * * “the paper 
bullet of the brain is the moral dynamite of triumphant 
democracy—the only dynamite which the peaceful and 
law-abiding republican has ever occasion for, or can ever 
be induced to use.’ ” 

One would have thought that with these sentences 
in print—bathos as some of them are—Mr. Car- 
negie would have forbidden all appeal to arms. 

To return, however, to the aspect of the Home- 
stead riots which interests us. We have lately 
seen a condition of affairs in this country which 
might easily lead to an introduction of such scenes 
here, although, of course, on a smaller scale. 
During the late Durham strike many of the pit- 
owners were desirous of continuing pumping in 
order that the mines might be ready to start as 
soon as the dispute was ended, and also to avoid 
the great loss which attends an accumulation of 
water. They had men ready to fire the boilers and 
work the engines, but these men were forcibly pre- 
vented from carrying out their duties. It was not 
contended that they were fighting the unions, or 
aiding in working the pits. Their occupation 
would neither have prolonged nor curtailed the 
strike by a single day. If it would have been 
beneficial to the owners it would have been equally 
so to the men, for it would have enabled them 
to start work as soon as the dispute was ended. 
As it is some of the mines have been completely 
tuined and never will be opened, permanently 
reducing the demand for labour. The miners took 
for their motto a la guerre comme a la guerre, and 
made the contest as expensive to their antagonists 
as possible, no matter at what cost to themselves, 
With such a failure before us of the civil powers to 
guard the rights of property, we must be careful 
how we criticise the authorities of Pennsylvania. 
It is to be feared that the reverence for law is 
growing slack even in this country, and that the 
magistrates and police modify their action by the 
opinion which they form of the merits of a case, or 
of the results to themselves of acting with vigour. 
During the dock strikes in London the popular 
sentiment ran in favour of the men, and was re- 
flected in the action of Scotland Yard, which 
bestirred itself in a very perfunctory way to guard 
the non-union labourers. If employers find that 
the law is not fully enforced there is the probability 
that they will take steps to defend themselves in 
their own way. Already we have seen this 
in the action of the Shipping Federation. The 
so-called free-labourers have been collected in 
gangs so large that they could protect them- 
selves without the assistance of the police, 
and in one or two of the skirmishes that 
took place, the ominous report of the revolver was 
heard. The duty of the State is perfectly clear. 
It must either decide labour disputes itself, or it 
must see that the combatants have a fair field and 
no favour. The former plan has been tried again 
and again. In the Middle Ages Parliament passed 
Act after Act regulating wages, generally in the 
interests of employers. Now a certain section of 
the workmen are praying to have their hours of 
labour shortened by legislative enactment. In a 
democratic country in which every man has an 
equal power in moulding the law, it is perfectly 
legitimate that the conditions of labour should be 
settled by enactment. Butitis not legitimate that 
the executive should let the law sleep or wake 
according to their inclination or sympathy. A 
oe person brawling on a footstep and raising 
a disturbance is incontinently marched off to 
prison, no matter what his grievance against the 
person whose house he assails. But we have seen 
large bodies of men take full possession of indus- 





trial property and escape scathless. We quite 


appreciate the official contention that greater harm 
might be done by a struggle between the police and 
the people than by winking at the infraction of the 
law. But there is no need for a struggle. At 
Homestead there were more than 2000 men pro- 
vided with fire-arms, but when they discovered 
that the military were advancing by three roads, 
and that a battery of artillery had secretly got into 
position on the opposite bank of the river, all 
thought of resistance died, and they sent a 
deputation to the general to know at what 
hour they might tender him a public reception. 
Winking at infractions of the law is very well for 
the authorities, but it is quite a different matter for 
the capitalist who is deprived of his property, and 
who has not here the same civil redress against the 
ratepayers that he has in Pennsylvania. 

Every time the law is defied it betomes more 
difficult to enforce. If the use of lethal weapons in 
private quarrels had always been sternly put down 
in America we should not have seen a whole town 
spring to arms by acommon impulse. Similarly if 
the law had been properly administered in this 
country, and workmen who assaulted their fellows 
holding different opinions from themselves had 
been punished as severely as pickpockets and 
area sneaks, labour quarrels would have been 
fairly fought out and less bitterness have 
been left. The making of laws is a fair field for 
differences of opinion, in which the numbers of the 
workmen are an effectual check to the wealth and 
influence of the capitalist. But in their adminis- 
tration there should be no slackness on the part of 
the executive ; the consideration of extenuating 
circumstances is a matter for the courts. It is the 
vice of democracies to consider every incident in 
the light of its accidental features, and to overlook 
the main principle which it illustrates or defies. 
It is a legal axiom that ‘‘hard cases make bad 
law,” and the sickly sentimentality of the present 
age finds hard elements in every industrial struggle, 
and strains the law to soften them. The result in 
America is a list of killed and wounded worthy of 
a frontier war ; and although we have not under- 
gone such an appalling experience in this country, 
we have had scenes which were highly discreditable 
to the authorities. 





THE CENTENARY OF GAS LIGHTING. 

To-pay Lord Kelvin will unveil a bust of 
Murdoch in the Valhalla of Scotland, the monu- 
ment on the Abbey Craig, near Stirling. In an age 
when we delight to honour heroes, this tribute to 
the memory of the man who first introduced gas 
lighting may seem inadequate as it is belated ; but 
the choice of a site for the bust is a compli- 
ment which at least partly makes up for any insig- 
nificance in the intrinsic value of the memorial. In 
the Wallace Monument only the most illustrious 
sons of Scotland have a place, and Murdoch, who 
was born in Ayrshire in 1754, well merits the 
honour. The result is satisfactory to the com- 
mittee, which has been fortunate in having as 
organiser such an enthusiastic and distinguished 
gas lighting expert as Mr. James McGilchrist, and it 
is creditable to the profession that they have thus 
recognised the pioneer in gas lighting. He was 
worthy, for it is impossible to measure the vast in- 
fluence that gas light has had since the little house 
in the mining village in Cornwall was first illumined 
100 years ago by gas generated in an iron kettle and 
burned originally from the open end of a pipe, and 
subsequently through perforated holes on a thimble 
head, the more effectually to spread the flame. Itis 
true the possibilities of burning gas from coal had 
been discovered prior to Murdcch’s time. In 1688 
the Dean of Kildare, examining a ditch two miles 
from Wigan, in Lancashire, in which the water was 
said to ‘‘ burn like brandy” when flame was ap- 
plied to it, traced the phenomenon to an escape of 
inflammable gas from an underlying coal seam, and 
afterwards experimentally studied the destructive 
distillation of coal in retorts. He thus produced 
gas which could be lighted or extinguished at will. 
The primitive form of holder was a bladder; but, 
although he and others thus found the material, it 
is nevertheless true that it was not until 1792 that it 
was commercially used for lighting. It was while 
overseer at a Cornwall mine that Murdoch first con- 
ceived the necessary mechanical details and lighted 
his office at Redruth. There can be no question of 
Murdoch’s skill as a mechanical engineer. It was 
hereditary, for his father, amongst other things, de- 





signed the first iron-toothed gearing in Great Britain. 
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Murdoch was attracted to Watt in a peculiar way. 
Roebuck, the leading proprietor of the Carron Com- 
pany’s works, not only made the geared wheels, but 
was associated with Watt in the working out of his 
steam engine patent. But he failed, and Watt had 
to go elsewhere when he joined with Boulton in 
Birmingham. ‘he steam patent, it is curious to 
note, was accounted of no value when Roebuck 
failed ; but it soon asserted its use, and in Corn- 
wall mining districts, many of Watt’s steam engines 
were used for pumping. Murdoch went to Bir- 
mingham to seek employment from Watt and 
Boulton, and what influenced them was a wooden 
hat which he had turned in a lathe of his own de- 
sign and construction. Subsequent experience dis- 
played that the estimate of ingenuity formed from 
this circumstance was correct. Subsequently 
Murdoch was sent to Cornwall to attend to the 
interests of the firm, and here he ‘‘ discovered ” 
the lighting quality of gas. 

Leaving Cornwall, he returned to Boulton and 
Watts, in Birmingham, subsequently becoming 
manager and a partner in the firm. There he pro- 
secuted not only his gas lighting researches ; but 
made many important mechanical inventions. He 
introduced the system of boring cylinders by means 
of an endless screw working into a wormwheel, 
the first oscilliating engine, a rotary engine, the 
slide valve for steam engines, and employed com- 
pressed air asa motive power. Later in life he 
invented an apparatus for heating water for baths 
by circulating the water through pipes in a boiler. 
But his chief claim to recognition lies in the pro- 
motion of gas lighting. At the Soho Works, lighting 
apparatus was erected in 1798, and soon the whole of 
the firm’s works at Soho, near Birmingham, were 
lighted by gas. Going thence to Manchester and 
the cotton mill districts, Murdoch was kept busy 
constructing plant ; but strange to say the new 
light was regarded with suspicion, and there were 
few cases of street lighting. Experiments were 
made in various parts of London, notably in Pall 
Mall, in 1809, It was in that year that a Bill was 
unsuccessfully applied for to incorporate a gas light 
and coke company ; but the promoters obtained 
their Act in 1810. In connection with this subject 
Mr. Richard B. Prosser has recently reprinted a 
letter by Murdoch, hitherto overlooked, and in 
which he bitterly complains of the neglect and 
injustice shown him, by the promoters of the Bill, 
as well as by the Parliamentary Committee. 

In 1813 Westminster Bridge was successfully 
lighted, and a year later St. Margaret’s parish ; but 
still prejudicewasstrong, and Murdoch’s chief assist- 
ant had himself to light many of the street lamps, 
because it was regarded as a perilous duty. In 
the early mill installations Murdoch substituted for 
the primitive thimble, what was termed the cock- 
spur burner, ‘‘a small curved tube with a conical 
end, having three circular apertures or perforations 
of about 51; in. in diameter, one at the point of the 
cone and two lateral ones, through which the gas 
issued, forming three divergent jets of flame, some- 
what like a fleur-de-lys. The economy of lighting 
by gas was proved by the fact that the consumption 
of gas with 271 argands and 633 other burners cost 
6001. against 20001. for candles of the same aggre- 
gate illuminating power. An argand burner which 
had been in use for the consumption of oils, under- 
went improvements, and as early as 1816 the main 
principles of our present argand burner were in 
use. Thus improvements followed each other ; 
but it is scarcely necessary to enter into a historical 
narrative of this part of thesubject. We would rather 
content ourselves with briefly reviewing the present 
condition and future prospects of the industry. 

As regards the influences of gas lighting, we have 
already indicated that it is almost impossible to 
measure them. Certainly immense strides have 
been made not only in cheapening the primary 
process, but also in recovering and successfully 
treating the by-products, from which analine dyes, 
ammonia, and other valuable chemical products are 
obtained. Indeed, in many cases this is a great 
source of revenue. In Birmingham, for instance, 
122,042]. were got for residual products against 
401,6971. for the sale of gas for one year, so that 
the satisfactory result of 31.3 per cent. of the 
receipts being profit is attained. In Manchester, 


on the other hand, 71,9231. were for residual 
products, against 360,533]. for gas consumed, 
materially affecting the profit, which was 20.6 per 
cent. of the receipts, and that notwithstanding that 
the wages bill was less than in Birmingham. Even 


for instance—get a fourth of their revenue from 
the residual products. The result of this recovery 
of residuals has been that the gas is retailed at a 
very much cheaper price, and its use extended, 
notwithstanding the opposition of electric light. In 
nearly all the large cities—excepting, perhaps, 
London—the undertakings are managed by the 
Corporation ; but even where there are companies 
the retail price moves on a sliding scale with the 
dividends to shareholders, so that the desire to 
cheapen the product to the consumer is great, as 
the profit may alone be increased by greater con- 
sumption. A result is the growing use of gas for 
heating as well as cooking. From a recent Parlia- 
mentary paper we find that for gas manufacture 
the capital paid up and borrowed is 60,000,000/., 
and of this 38,250,000/. was found by companies, 
and the remainder, or about 36 per cent. of the 
total, by corporations. The receipts, it is interest- 
ing to note, are in the case of companies, equal to 
28 per cent. of the capital employed, and in the 
case of local authorities of 23.3 per cent., which 
may be explained by the lesser price of gas sold by 
corporations ; for it must be noted that in the case 
of many small companies the price is higher than 
the average. Against this, of course, must be put 
the possibility of more fully utilising by-products 
in large corporation works. The percentage of 
expenditure to revenue is 71.6 in the case of cor- 
porations, as against 70.8 in companies, so that the 
return to private capital is in this way also 
enhanced, being 8.23 per cent., against 6.65 per 
cent. in the case of corporation or local authority 
works. Of course the necessity of making a profit 
is less pronounced in corporation works. We have 
known cases where the gas works had to help a 
weaker corporate trust. 

Dealing now with London alone we find that the 
seventy-five years’ experience since Westminster 
Bridge was lighted, has created a demand which has 
called up capital amounting to 14} million sterling, 
the use of which yields a net revenue of 8.91 per 
cent., and that notwithstanding that the ratio of ex- 
penditure is as high as the average throughout the 
kingdom, 71.1 per cent. The receipts totalled, for 
the year covered by the recently issued blue-book, 
4,390,5811., which is equal to over 30 per cent. of 
the capital, distinctly above the average for the 
kingdom. It may be interesting to examine what 
part of this amount is due to residual products, and 
on this point the parliamentary return gives us the 
figures for each of the three companies : 











Cost of | 
Sale of | Residual; Net 
oy Gas. Products. Revenue. 
a ae a ae £ 
South Metropolitan ..; 342,097 642,529) 247,664 | 202,068 


Gag Light and Coke ..| 1,131,141 | 2,287,693 | 815,404 j 970,431 
Commercial Gas Co. .., 119,964 230,432| 86,189 | 100,015 





The South Metropolitan, it will be seen, get back 
72 per cent. of what they pay for material, the resi- 
dual products being more than a fourth of the total 
revenue, including rents for meters and stoves. 
Indeed these products alone are equal to 8 per cent. 
on the capital. That is to say the profit of the 
company, as given in the last column of our Table, 
depends entirely on the residual products, and the 
gas proper is made and sold at its cost price, so 
that the consumers get it at a price of 2s. 6d. per 
1000 cubic feet, which compares very satisfactorily 
with any other district in the kingdom. The results 
of the Gas Light and Coke Company are still more 
satisfactory, at all events from the shareholder’s 
point of view. Three-fourths of the money paid 
for material comes back in return for residual pro- 
ducts, which make up 26 per cent. of the total 
receipts, but here the company makes a profit 
from selling the gas, charging 3s. 1d. per 1000 ft., 
considerably more than the South Metropolitan 
Company, so that the consumers contribute more 
directly to the divisible profit, than in the case of 
the other company, and the difference is indicated 
in the amount of divisible profit, which is 9.08 per 
cent. against 7.26 per cent. in the South Metro- 
politan. The Commercial Gas Company also get 
a fourth of their revenue from the residual pro- 
ducts, and like the Gas Light and Coke Com- 
pany make a profit from the sale of gas, so 
that their net revenue is equal to 12.46 per cent. 
on the capital employed. These points clearly 
indicate the great advantage derived from the close 
study of the utilisation of residual products. Nor 
do these products yet give the maximum results. 





some of the small works—Leicester and Lincoln, 


This consideration again is an important factor 





in any estimate of the future, from a financial 
point of view, of gas lighting as compared with 
electricity. We have frequently written upon this 
question, and have shown that at present rates (8d. 
per Board of Trade unit) gas lighting is much 
cheaper ; but it remains to be seen to what extent 
the rate for electricity may be reduced. Certainly 
with increased demand for electricity there may 
come improvements which will result in cheapening 
the product, but as we have pointed out the gas 
producer has still his residual products to enable 
him to reduce the selling price. Besides, still fur- 
ther advances in burners must result in economy. 
Professor Vivian B. Lewes, in a paper which he 
recently read before the Incorporated Gas Insti- 
tute, gave the results of practical tests made by a 
colleague at the Royal Naval College in the light- 
ing of his own dwelling with various lights, and 
the results are certainly interesting. They are the 
more reliable as they show actual working over a 
considerable period—2000 hours’ lighting in each 
case. The luminosity was 48 candle-power, and 
the gas burned was charged for at the rate of 3s. 
per 1000 cubic feet, the oil at 7d. per gallon, and 
the electricity at 8d. per Board of Trade unit 
(1000 watt-hours). In each case the necessary re- 
newals are included in the cost. 
Gas: 8. 
Argand, three 16 candle-power lamps, each 
consuming 5 cubic feet per hour ... na, ee 
Regenerative burner, one lamp consuming 
6 cubic feet per hour... mie aaa oe ae 
Albo-carbon, two No. 2 Bray burners, each 
consuming 34 cubic feet per hour, carbu- 
retted with naphthaline (3d. a pound) ... 
Incandescent, one large mantle 48 candle- 
power, burning 34 cubic feet per hour ... 
Petroleum : 
Large lamp, 48 candle-power, burning one 
gallonin 28hours..._... pee oe 
Small lamps, four 12 candle-power, each 
burning one gallon in 84 hours __... de 
Electric Light : 
Incandescent, three 16 candle-power lamps, 
each absorbing 56 watts... a ww. 245 
Professor Lewes, however, considers that the 
renewal of three mantles in the case of the incan- 
descent gas lamp is an ‘‘ extremely fortunate” 
result, while the regenerative lamp was too small 
to give anything — its maximum, and his 
own experiments lead him to say that the regene- 
rative and incandescent burners are as nearly equal 
in cost as possible, 35s. for 2000 hours. It is easy 
to see that if an incandescent lamp can be pro- 
duced which, being less brittle, will stand more 
wear and tear, better results may be got by regu- 
larly using it than with ordinary burners. Cer- 
tainly much may yet be done to further cheapen 
gas, so that the relative future prospects of gas and 
electricity are not so very decisive in favour of the 
latter as some would have us believe, while there 
is every prospect of a much greater use for heating, 
cooking, and for driving engines. 
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CARRIAGE-WAY PAVEMENTS. 

IN a recent issue (see page 112 ante) we discussed 
different kinds of carriage-way pavements, and traced 
the gradual improvements that have taken place in 
their construction. The result of inquiries showed 
that for all general purposes wood, while it remains 
in good condition, is ordinarily regarded as the most 
perfect form of carriage-way pavement yet laid down 
in London. While its surface remains even it pre- 
sents most of the features to be desired, but unfor- 
tunately the yellow deals or firs in common use do 
not stand the continual wear and tear of heavy 
traffic for a reasonable length of time ; the rapidity 
of the wear varies of course with the volume and 
weight of the traffic. To _ roads in good con- 
dition it is necessary that the surface drainage 
should be good, and it is chiefly the surface drain- 
age that has to be continually dealt with, for once a 
well-drained, sound and impervious concrete foun- 
dation is provided, that portion of the roadway 
requires little attention. The greatest objections 
to the woods in general use are their unevenness in 
quality, also that the wear and tear of the traffic 
destroys the cambered surface to which they are 
originally laid, then at once the drainage becomes 
defective, and rapid wear into holes and general 
unevenness, results. Mr. W. Weaver, in a paper * 
which he recently read at the Kensington Town 
Hall, states: ‘‘ Long before 6-in. blocks are worn 





* Before the Incorporated Association of Municipal and 





County Engineers’ meeting, March 12, 1892. 
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out, the road has to be repaved, owing to the con- 
dition of its surface. So soon as the wood has 
worn an inch, the 3 ft. of road next the kerb is dead 
level in cross-section, and when the wear has in- 
creased the haunch of the road becomes a puddle 
at every rainfall.” Nothing could be said which 
would state the case more plainly than that. Mud, 
horse-droppings, pulverized wood and rubbish are 
not washed off by rain, they form into a slimy slop 
and lie on the surface; every hoof plunging into 
it, or wheel rolling along, scatters this filth in all 
directions while it is very wet, or when in a dryer 
condition it forms a greasy film which prevents 
horses getting a firm foothold and is often the 
direct cause of serious accidents. | When this 
material is drying upon the road it emits disagree- 
able odours, and when dry it only needs a wind to 
cause it to fly about as an acrid pungent dust. Once 
the surface of the road falls into this state it is 
only by most constant scavenging that a sufficient 
condition of cleanliness is maintained to render 
it fit either for vehicular or pedestrian traffic during 
wet weather. 

Another great objection to the present wood 
pavements is the lengthened interruptions to the 
traffic which occur every few years when the road 
surface has to be renewed. The cost resulting 
from the inconvenience caused thereby to the resi- 
dents, loss to the shopkeepers and disturbance to 
the general traffic amount to no inconsiderable 
sum in actual money, putting aside all other 
considerations. 

One of the objections frequently raised against 
wood as a paving material, is that it absorbs liquids 
falling upon its surface, and in drying weather 
emits evil smelling vapours. Upon investigation 
we think this contention cannot be sustained. 
Wood blocks taken out of a roadway and split do 
not present a sponge-like appearance, and the small 
amount of moisture, absorbed close to the wearing 
surface during the course of years is not likely to 
go in as moisture and out as vapours with much 
ease and rapidity. Creosoted blocks are practically 
impervious to moisture and so also are those that 
have been treated by most other preserving pro- 
cesses. Clean wood does not smell ; still there is 
not the slightest doubt but that the dirt if allowed 
to accumulate, as it is likely todo, onan ill-drained 
wooden surface, gives off smells when drying. 

There are as many methods of treating wood 
blocks with preserving materials, as there are 
opinions as to their relative values or the necessity 
for any preparation to the clean-sawn block. The 
most ordinary method is to have the blocks creo- 
soted under such pressure as will cause about 10 Ib. 
of creosote to be absorbed by every cubic foot of 
timber. Some surveyors are contented with a 
block dipped in creosote, or ‘‘ pickled.” as it is 
called, while others do not regard any preparation 
as being needful. Judging from the evidence 
available during an exhaustive examination of the 
wood pavements in different districts of London, 
prior to the writing of these articles, it appears 
that the wearing qualities of yellow deals are con- 
siderably enhanced by subjecting them to a creo- 
soting or pickling process before placing them in 
the roadway. Wherever undressed wood has been 
laid in juxtaposition to creosoted wood, the wear 
caused by the traffic has shown much more rapidly 
upon the plain wood than upon the water- 
proofed wood. If no other example was to be 
seen Mr. Weaver's experiments in Norfolk-terrace, 
W., clearly demonstrate this, It may be seen on 
the Kensington-road, by the railway bridge near 
Olympia. Regent-street and Piccadilly furnish 
further evidence. These two streets were relaid 
with wood blocks in August, 1887, the wood used 
in Regent-street having been ‘‘ pickled,” while 
untreated wood was laid down in Piccadilly. The 
traffic passing through both streets is somewhat 
equal in weight and volume. The road surface in 
Regent-street is still fairly gooi, while the road 
surface of Piccadilly has for some time past been 
in a bad condition. 

The increased wear obtainable by preservin 
wood is no doubt due to the blocks being eye, | 
less absorbent. When the dipped blocks were laid 
in Regent’s-street a space of 3 in. was allowed 
on either side of the road pavement between the 
wood and the kerb; the wood gradually swelled 
until the space was reduced to 2 in. on either 
side. In laying the roadway of Piccadilly asimilar 
provision of 3 in. on each side was allowed for 
expansion ; the plain wood rapidly swelled until 
the whole space provided was taken up, and in 





places the swelling wood' pushed the kerbstones 
out of position. A course of 2-in. longitudinal 
blocks was then removed on each side of the street, 
which made in all a provision for expansion equal- 
ling 5 in. on either side. The undressed wood 
blocks continued to swell until they eventually 
took up the whole of the space provided for 
swelling. 

Asphalte, laid to a depth of 2 in. above the 
concrete foundation of the roadway, is the form of 
covering or surface that enters most directly into 
competition with the yellow deal blocks in general 
use. Vestry authorities, dwellers in the houses 
alongside the roadways, and horse owners, who are 
the chief users of the roads, all regard these 
materials from different points of view. Although 
much higher in first cost, in the long run asphalte 

roves to be a cheaper surface than yellow deal 
ried it retains its camber better, drains better 
in consequence, is cheaper to keep clean, and only 
requires renewing about once during the same 
period in which it would be necessary to renew 
three times a roadway covered with yellow deal. 
In streets where the traffic is very light asphalte is 
practically an everlasting surface, while in these 
localities deal blocks wear out with dry rot almost 
faster than where the traffic is moderately light but 
regular. For these reasons many vestries are most 
favourably inclined to asphalte as a road surface. 
The residents of the streets wherein it is laid like 
it because the wheels of the vehicles passing over 
it make little noise—although the sharp clicking 
of the horses’ shoes render it more noisy than a 
smooth-surfaced roadway of deals ; but then deals 
do not long remain in that condition. They also 
like it because in wet weather but little mud 
splashes from its surface, and in dry weather less 
dust is flying about. Horse owners, and those who 
have to travel about in vehicles, dislike it because 
of its exceeding slipperiness, which appears to be 
a fatal objection to its continuance as a road sur- 
face in streets where there is heavy and rapid 
traffic. For this reason, although asphalte has 
been largely used in the districts near to the 
centre of London, no surveyor will lay it upon a 
street where the gradient is steeper than 1 in 60. 

Although asphalte as a road surface is not gene- 
rally in favour among the vestry surveyors outside 
a comparatively close radius from the centre of the 
City of London, there are a few who favour the 
theory that, if kept clean, it is not a slippery 
pavement except in showery weather. The horse 
owners are not prepared to accept its continued 
adoption upon any theoretical grounds, and rely 
upon a comparison arrived at from actual experi- 
ence gained by the constant running over all 
classes of pavements, for on May 10 last an influ- 
ential meeting was held at the Cannon-street Hotel, 
E.C., to protest against certain streets being relaid 
with this material. A visit by our representative 
to seventeen or eighteen engineers and vestry sur- 
veyors in London, and to four of the principal 
carrying companies, has resulted in somewhat 
general confirmation of the views expressed by 
the meeting, and in the collection of the statistical 
information with which these articles will be 
concluded. 

In the desire to obtain a road-paving material 
which will retain the camber of the roadway and 
wear longer and more evenly than yellow deals, 
and at the same time avoid the slipperiness of 
asphalte, vestry engineers have, from time to time, 
turned their attention to the harder varieties of 

ine and to such woods as oak, elm, beech, and 

atterly to Australian hardwood. It cannot be said 

that any of the harder pines have given very 
satisfactory results, chiefly for the reason of varia- 
tion in quality, inability to withstand the effects 
of the weather, and owing to the irregularity in 
size of the blocks, the result of bad sawing. The 
oak and elm do not stand the effects of the weather, 
and though beech, when creosoted, gives fairly 
satisfactory results, it does not appear likely that 
any of these woods will be generally introduced 
for future work. On the other hand jarrah wood 
from Australia has, so far, given excellent results, 
and is now being largely adopted for the carriage- 
way pavements of London. 

The streets carrying the heavy traffic of the large 
cities of Australia are paved entirely with Aus- 
tralian hardwood of the Snabeohen family, and the 


result has been very satisfactory. Both the clima- 
tic and traffic conditions of these cities are different 
from London, yet there is no reason to suppose 
that the woods used there will not be equally 





suitable for the London streets. Flinders-street, 
in Melbourne, was paved with 6-in. red-gum blocks 
in 1882-3; there the traffic is of the heaviest 
description, and the street still maintains an even 
surface and drains practically as when first laid. 
Blocks taken from the centre of the street in 1891 
showed a wear of about ;% in. to } in., but 
whether that was all wear, or whether the blocks 
were cut absolutely true in the first instance, we 
cannot say. Blue-gum, iron-bark, black-butt, and 
tallow-wood were the other varieties of Eucalyptus 
used ; these woods grow on the eastern side of 
Australia, close to the cities where they were used. 
If the Australian hardwoods come into vogue for 
the London pavement, it is most likely that sup- 
plies will be drawn from the enormous Eucalyptus 
forests of jarrah and karri in Western Australia, 
which, owing to their distance from the great cities 
of Australia on the eastern side, the high rate of 
freights to these ports, and some cases protective 
duties, should as readily find markets in Europe as 
in Australia. As a matter of fact no better market 
timber grows in Australia than the karri and the 
jarrah. The following record of tests shows their 
relative characteristics as compared by the well- 
known standards of English oak and Indian teak. 

Results of Tests of Jarrah, Karri, Oak, and Teak, made 


at the Government Dockyards by Mr. Lhomas Laslett, 
Timber Inspector to the Admiralty. 
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From this Table it appears that of the two 
descriptions of Eucalyptus timber, karri should 
prove the superior for street pavements, owing to 
its being able to withstand nearly two - fifths 
greater crushing strain than jarrah, and it is also a 
timber much more difficult to split owing to the 
grain being greatly interwoven. During the last 
few years this timber has come into the first favour 
in Australia as a hardwood. The Railway Depart- 
ment of Victoria have been using it for the framing 
of their wagons and carriages, and the Melbourne 
Harbour Trust have purchased 5,000,000 super- 
ficial feet of the timber for their work, though in 
the warmer seas of Australia, in higher latitudes 
where the sea-worm or ‘‘teredo” grows to a large 
size, the karri will not withstand its ravages nearly 
as well as jarrah. 

As a matter of fact both karri and jarrah are 
excellent timbers, and so similar in texture and 
appearance that none but an expert could identify 
the different woods after they are sawn into planks 
or blocks. With some very trifling exceptions 
jarrah is the Australian hardwood that is to be 
seen in the street pavements of London. Wher- 
ever the wood has been laid in a suitable manner 
it has given the most satisfactory results. Mr. 
McIntosh, at Lambeth, has practically given up 
using any other kinds of wood. It is in this 
gentleman’s district that there is a small piece of 
karri pavement ;* it was put down nearly three 
years ago, at the same time as the jarrah alongside 
it, and so far the difference in wear is very 
slight ; if anything, perhaps the karri stands a 
trifle above the jarrah alongside it, but both keep 
an excellent surface, and out-wear pine to a re- 
markable extent. Mr. Weaver, of Kensington, 
has laid some jarrah down, and in the paper pre- 
viously quoted from, said : ‘‘ A small trial section 
of jarrah wood, from Western Australia, was laid 
three years ago in the Kensington-road, and in 
October last a further area of about 2500 superficial 
yards, in Old Brompton-road, was paved with a 
similar wood, 4in. deep, laid close-jointed. In 





* A crossing, the width of the footway, at the junction 
of the Lower Marsh and the Westminster Bridge-road, 
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the author’s opinion jarrah promises well as a 
paving material ; it is dense, close grained, hard 
wood, and owing to its extreme uniformity of 
quality, wears evenly. It is, however, about double 
the price of ordinary paving deals, and until it has 
proved itself by wearing proportionately longer, 
the author considers it would be imprudent 
to entirely substitute it for the wood which has 
furnished such good results in the past.” Mr. 
Mair, at Hammersmith, in 1889-90, laid the Broad- 
way, the large space in front of the vestry hall, 
with this timber, and it has given such excellent 
results that the vestry are now laying the Ham- 
mersmith-road with the same material. Mr. Mair 
has laid the timber as 5-in. blocks with a }-in. 
joint grouted with cement, and is at present fol- 
lowing this practice. He states that although the 
omnibuses continually stop and start in the 
Broadway, a much smaller proportion of horses 
fall on the hardwood than on the pine pave- 
ments leading to it from all directions. The 
reasons he gives for this is, that, keeping the 
camber so well, it drains quickly and retains a 
very small proportion of mud upon its surface. 
The timber has also been laid in the St. Giles’s dis- 
trict with results to the satisfaction of Mr. Wallace. 
It has also been laid in the Strand and other 
vestries. In the Strand, opposite Exeter Hall, 
may be seen the evil results of laying a hard wood 
with open joints. The fibres at the edges of the 
blocks have broken down as they do in pine, but 
the central fibres, being so strongly supported by 
the surrounding timber, do not wear down as in 
pine blocks, consequently the blocks are entirely 
round-backed, and stand apart so much that 
the traffic bumps over them in very much the same 
way as though the road surface were cobble-stones. 
This piece of pavement was originally laid badly ; 
apart from the joints being too wide the founda- 
tion was uneven, and the deficiencies were made up 
by sand placed beneath the blocks. It is now ina 
bad condition, and gives no fair or reasonable indi- 
cation of how a well and properly laid hard wood 
would wear and be suitable for a road surface. Mr. 
Chas. Mason, who has somewhat recently taken 
office as surveyor in the Strand district, is favour- 
ably impressed with the results to be obtained by 
using Australian hard woods, if they are laid in a 
manner suitable to their characteristics. In front 
of the west Strand post office he found the pine 
pavements wore out every eight to nine months, 
owing to the constant violent scratching of the 
horses’ shoes ; eighteen or nineteen months ago he 
relaid this place with jarrah wood; it is still in 
good order, and he expects it will wear for another 
year and a half. Mr. Mason has been good enough 
to have the following special observations made for 
the purpose of this report, which show the enor- 
mous increase in the omnibus traffic which has 
arisen within the last two years. 


Omnibuses Passing West 
Travelling Strand 
both Ways. Post Office. 
Time. Rate per Hour. 
June 18, 1892 ... ae fo a in we 
re ages ... 12.30 p.m. 378 
aah te a ... 2,30 p.m. 354 
ee ees . 4.30 p.m. 402 


On April 11, 1890, the omnibus traffic was taken 
at the above place from 7 A.M. to midnight; passing 
east 1858, passing west 1804, total 3662 ; from 9 to 
10 a.M. ; passing east 118, passing west 123, total 
241; from 12 to 1 P.M. ; passing east 117, passing 
west 142, total 259 ; from 2 to 3 P.M. ; passing east 
130, passing west 128, total 258 ; from 4 to 5 P.M. ; 
passing east 126, passing west 128, total 254 ; from 
9 to 12 p.m. ; the omnibus traffic was reduced to 96 
and 99 per hour. 

Mr. McIntosh, in Lambeth, is now laying 4-in. 
jarrah blocks without any space being left for a 
joint ; he intends to pour a boiling mixture of tar 
and pitch over the surface when the blocks are in 
position, so as to fill up the interstices between 
them and make a water-tight surface to the road- 
way. It will be very interesting to watch the 
results of this promising experiment. In a future 
article we shall deal with the experience of drivers 
and horse owners with different kinds of pavements. 





PHOSPHOR-BRONZE BEARING 
METALS. 

In an article in the Railroad and Engineering 
Journal, Messrs. Dudley and Pease, chemists to the 
Pennsylvania Railroad, lately gave particulars of the 
phosphor-bronze and other bearing metals used on 





the Pennsylvania Railroad. The standard com- 
position of phosphor-bronze as used by this com- 
pany is as follows : 


Per Cent. 
Copper... ose (OMe 
(>: ee 10.00 
Lead ... aad 9.5 
Phosphorus ... 0.80 


The metal is rejected if analysis shows the tin 
below 9 per cent. or over 11 per cent., the lead 
below 8 per cent. or over 11 per cent., and the 
phosphorus below .7 per cent. or over 1 per cent., 
and also if the metal contains a sum total of any 
other substances than copper, tin, lead, and phos- 
phorus more than .50 per cent. It is stated the 
manufacturers have no difficulty in making metal 
of this standard. In the first specifications issued 
no upper limit was put to the amount of phos- 
phorus, but it was found that specimens contain- 
ing upwards of 1 per cent. of this element were 
so fluid when molten that it was difficult to 
hold them inthe sand. The Pennsylvania Railroad 
Company do not make their own _phosphor- 
bronze, though phosphor-tin is sold for this 
purpose, because there is said to be a difficulty 
in obtaining tin sufficiently rich in phosphorus to 
give a metal up to the above standard composition. 
If, however, a phosphor-tin could be obtained at a 
reasonable price with 7 per cent. or 8 per cent. of 
phosphorus the author considers that an alloy equal 
to the standard could be made. The reason for in- 
sisting on such a high percentage of phosphorus in 
the standard metal is that a certain proportion of the 
phosphorus is lost at each remelting. Though this 
bronze has given excellent results in service, the 
company have also experimented with other alloys, 
the usual plan in a preliminary experiment being 
to prepare a number of bearings of the standard 
metal, and an equal number of the experimental 
metal. A tender is fitted with half its bearings of 
the standard bronze and half of the trial metal, 
care being taken by alternating the bearings to 
insure equal conditions to both. In this way com- 
parative data as to the value of the two metals is 
quickly obtained, and if the new one is promising, 
further experiments on a larger scale are made. It 
is found that the loss of metal in a brass by wear 
diminishes as the lead increases and as the tin dimi- 
nishes, and also that the presence of phosphorus 
does not seem to have any influence on the wear at 
all, but its principal value consists in insuring 
sound castings. The best metal yet tried by the 
company has the following composition : 


Per Cent. 
Copper oh a ie 2 77 
Tin ad <6 “es hia ie = 8 
Lead 15 


In practice a certain amount of phosphorus is 

desirable from its value in the foundry, and con- 

sequently the working formulas have been modified 

to permit of this, and to allow of old scrap being 

used. These formulas are as follows : 
Ib. 


Ib. Ib. 
Copper ass aaa > 105 90 724 
Phosphor - bronze, new 
orscrap ... Seq a 60 §=680 100 
Bin-...:. ona ies ‘ie 9 7 54 
22 


ead ... oad ae ons 2 22 
This makes the resulting composition of the bear- 
ing metal about as follows : 


Per Cent. 
Copper 76.5 to 76.8 
7 =a gas 2 a 8.0 
Lead ... pe cd és ave 15 
Phosphorus ... wai -50 to .20 


This metal is known as Ex. B metal, and in re- 
melting it the following charge is put in the 
crucible : 


Ib. 
Ex. Bscrap_... ep a 80 
Phosphor-bronze, new or scrap 20 
Copper ... be Aa. aes a ea 76 
Tino eis a! Mea 5 Se es 7 
Lead 17 


All these working formulas are calculated for 
200-lb. charges. The copper and scrap are melted 
together, care being taken to keep the pot covered 
with powdered charcoal during melting. The tin 
and lead are added after the pot is taken from the 
fire. Care must be taken not to cast at too high a 
temperature, or the resulting castings will be in- 
ferior. Indeed the casting should be made at as 
low a temperature as will give successful work. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of Me- 

chanical Engineers is being held this week at 

Portsmouth and Southampton. The programme 








arranged was a most attractive one, and when the 
proceedings commenced on Tuesday last, there was 
a large attendance at the Town Hall. Of course 
the members of an engineering society cannot 
afford often to meet on the pleasant south coast ; 
but happily the Royal Dockyard at Portsmouth 
affords, in itself, a mechanical centre in proximity 
to the Southsea beach and the shores of the Isle of 
Wight. 

The meeting commenced on Tuesday last with a 
reception in the Town Hall by the Mayor of Ports- 
mouth, Mr. T. Scott Foster, who welcomed the 
Institution in a short speech. The President, Dr. 
Anderson, then took the chair, having on one side 
the superintendent of the dockyard, Admiral Fane, 
on the other, Sir Frederick Bramwell. Sir 
Douglas Galton, Mr. White, the Director of Naval 
Construction, Mr. Corner, the chief engineer to the 
dockyard, and several members of the Council also 
occupied seats at the table. 

After the President had returned thanks to the 
Mayor, on behalf of the Institution, for the recep- 
tion and the arrangements that had been made for 
the meeting, and the formal business had been dis- 
posed of, Mr. Bache proceeded to read Mr. White’s 
paper on 


SHIPBUILDING IN PortsMouTH DockYARD, 


which was the first on the list. This we commence 
printing in full in our present issue. Mr. White’s 
contribution was not of a description that would 
be likely to elicit discussions, being, as the author 
explained, more of the nature of a guide to those 
visiting the dockyard in the afternoon, and as a 
published record for the proceedings of the ship- 
building operations carried out in England’s great 
arsenal. At the conclusion of the reading Mr. 
White added a few words at the request of the 
President. He pointed out that the visit of the 
Institution was unfortunately timed in one respect, 
inasmuch as the greater part of the ships had just 
been called away by the annual mobilisation of the 
fleet. Had the members come down a week or two 
before they would have had an opportunity of 
seeing the strong force of ships which it has been 
lately the policy of the Government to hold in 
reserve, ready for sea at very short notice. Not 
only at Portsmouth is there this strong naval 
reserve, which formed so conspicuous a feature at 
the recent visit of the members of the House of 
Commons, but in other great naval ports there is a 
corresponding contingent of warships, ready for 
action should the crisis calling for their use arise. 
Still, there were specimens of most classes to be 
seen, but it was a matter for regret that the 
most recent and most important type—that of 
the first-class battle-ship, the Royal Sovereign 
—was not represented. Had it not been for the 
unprecedentedly rapid manner in which the latter 
vessel had been completed, she also would have 
been seen during the afternoon ; but, instead of 
that, she was now at sea, and flying the flag of the 
Admiral of the Channel Squadron. It is now 
some years since Mr. White emphasised the 
importance of a warship being ‘‘up to date,” 
in the course of the discussion which took 
place at the Institution of Naval Architects 
on the late Mr. Samuda’s paper on the Brazilian 
war-ship Riachuelo. Mr. White has applied his 
own moral to such good effect that we have now a 
series of eight of the most powerful battle-ships the 
world has ever seen, one complete and the others 
rapidly coming forward, and all most thoroughly 
‘* up to date.” 

In moving a vote of thanks to the author, Dr. 
Anderson pointed out that bringing the most 
powerful resources of the nation into play—and in 
this respect the completion of the Royal Sovereign 
is really a tcwr de force—it took three years to 
build and finish one great battle-ship. There was 
a moral for the — in this, for modern con- 
ditions shortened the duration of war, whilst they 
lengthened the period required for the production 
of war matériel. It emphasised the necessity of 
being prepared for war, and this could only beeffected 
by sufficient expenditure. He had lately been read- 
ing Nelson’s despatches, and had been struck by a 
passage bearing on this subject. Towards the end 
of the blockade of Toulon, which lasted about two 
years, one of the British frigates had looked into 
the harbour and there found that the French had 
on the stocks a new fleet which would have been 
available for raising the blockade, and which had 
been built during the period the English Fleet had 
closed the port. It was not at all probable that any 
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port would now be blockaded for two years, and 
even if it were that would be one year short of the 
time required to produce one battle-ship. The 
nation that was best prepared when war was de- 
clared would be the victor. There would be no 
opportunity of making up for former neglect when 
once operations had commenced, 

The next paper taken was that by Mr. H. E. 
Deadman, Chief Constructor, Portsmouth, in which 
an account was given of the applications of 


ELECTRICITY IN THE RoyaL DockyaRDs AND THE 
Navy. 

This paper we commence to print in full in our 
present issue. The discussion was opened by Mr. 
W. H. Allen, who wished to call attention to the 
system followed at Portsmouth for testing steam 
engines used for the production of electricity. Mr. 
Allen considered that the measurement of the feed 
water pumped into a large boiler would not afford the 
means of determining the efficiency of the engine. 
He would advocate the condensing and measurement 
of the exhaust steam. At his works they had devised 
an apparatus for this purpose, a drawing of which he 
had placed on the wall. They had tried the mea- 
surement of feed at their works and had found the 
necessary six hours’ test cost no less than 5!/., which 
was quite a serious amount to add to the cost of the 
engine. With the condensing apparatus for mea- 
suring the water consumption a good result could 
be obtained by expenditure of four or five shillings, 
and on a run of ten minutes they could get results 
which were identical with those obtained on a six 
hours’ trial. Speaking on the question generally, 
Mr, Allen said that 34 years ago a dynamo to meet 
the Admiralty requirements weighed close on 8 tons, 
but by reason of improvements made the specifica- 
tion could now be filled on a weight of 5 tons. 

Mr. R. E. Crompton was the next speaker, and 
made a very characteristic speech. He said the 
chief thing to be learned from Mr. Deadman’s 
paper was that our own Admiralty was very 
much behind in the matter of electricity. If we 
wanted to see improved electrical appliances we 
had to go to foreign governments. ‘To take one 
instance, the oe pane now in use was that of ten 
years ago ; he had made many and knew the merits 
and demerits of the design. Ten years ago he sold 
them to foreign governments but now they would 
not look at them. The French had been progressive 
in this matter, but the Germans had gone ahead of 
the French, whilst England had been stationary ; 
he thought it was a scandal to our own country 
that we should be so far behind. He had brought 
down a projector of the kind he made for 
the more enlightened foreigners. It was half 
the weight of the heavy projector and had all its 
good qualities with added virtues besides. One 
thing was that, in place of solid gun-metal arms, 
they had taken a hint from the bicycle makers and 
used light steel tubes. Again, they did not use a 
long focus mirror, but one of short focus. The 
hand lamp they had done away with and had de- 
vised one, which was not only automatic, but 
which also cost about a quarter the amount and 
was so far simpler that it had about a quarter the 
parts. He had not the least doubt that the Ad- 
miralty would adopt this projector some day. But 
it would be in years to come when the advance of 
knowledge had left it again behind. In the mean 
time he was content to sell it to foreign navies at a 
far less price than that paid by our own Govern- 
ment for the service projector. Sir James Douglass 
had introduced grooved carbons, but though this 
was an English invention he regretted to say that 
the carbons were not made in England. The 
German carbons were better than those of France, 
but the Belgians were now coming to the front with 
carbons that were quite good enough, and were but 
half the price usually charged. He was sorry to 
see that no mention had been made of Mr. Willans 
in the paper, who had been the fivst to introduce a 
high-speed engine on shipboard in connection with 
electric light. He was aware of Mr. Brotherhood’s 
exertions in this matter, but Willans’ was the first 
in the field. He was sure that Mr. Willans would 
have supported the last speaker in his strictures as 
to the manner in which engines were tested, for he 
had heard him say the same thing with regard to the 
using of boilers too large for the purpose. He would 
say that the whole question of electricity on board 
warships was unsatisfactory. Power transmission, 
as well as lighting, ought to be carried out by elec- 
trical means, and the communications ought to be 
made by some simple but effective means, so that 





there would be no danger of destruction by shot. 
It would be possible to lay down a network of mains 
so that it would be practically impossible to put the 
installation out of action. He would substitute 
electricity for hydraulic power and compressed air, 
and in advocating this it might be said that he was 
speaking only from an electrical engineer’s stand- 
point. That he did not think was a fact, and he 
considered that the course engineering at large had 
taken during the last few years, fully justified his 
anticipations. In conclusion he would say that, if 
it were thought that his remarks on the position of 
electricity in the Navy were too caustic, he was sure 
the professional officers had no reason to regret them, 
as it was only persons in a non-official position who 
were able to bring pressure on the departments in 
this way, and he thought his comments would help 
those officials who were desirous to advance. The 
last remark brought an emphatic ‘‘ Hear! Hear!” 
from one of the most accomplished and least official 
of Admiralty officials. 

Mr. Oughterson said, as representing Mr. 
Brotherhood, that he could not let the last 
speaker’s remarks pass without comment, although 
he was unwilling to introduce any question of a 
personal nature. Noone hada greater respect for 
the late Mr. Willans than the speaker, but as a 
matter of fact a Brotherhood high-speed engine for 
a search light was fitted by Messrs. Sautter 
Lemonnier on board the French warship Richelieu 
in 1876, and before the Willans engine was used 
for that purpose about 200 Brotherhood engines 
had been fitted on war vessels for the purpose of 
driving dynamos to supply current for search 
lights. As to the testing at Portsmouth Dockyard, 
if it were defective the oflicials sinned in company 
with many others. They made tests at Mr. 
Brotherhood’s works, and these were found to tally 
with the official tests within 2 per cent. However 
crude the Portsmouth plan might be considered, 
the arrangements were equally crude elsewhere, 
and during thirty-five years’ experience of testing 
steam engines the speaker had always obtained his 
results by measuring the feed. He would add that 
a Brotherhood engine had been worked at sea for 
three weeks without steam being shut off, and run- 
ning 800 revolutions the whole time. 

Mr. Corner, the chief engineer to Portsmouth 
Dockyard, said that the conditions of testing elec- 
tric light engines were fully known to all con- 
tractors who were invited to tender, and though 
the limit was 32 lb. of water to each horse-power, 
yet 1 1b. in excess of this was allowed in order to 
cover errors of testing. Mr. Oughterson had told 
them that the difference between the maker’s test 
and the official test did not exceed 2 per cent., so 
that an ample margin was allowed. He would add 
that all contractors had expressed full confidence in 
the means employed. 

Mr. Walker congratulated the Admiralty on the 
success achieved, although the authorities at 
Whitehall moved slowly. He thought that the 
use of lead-covered cables would not put an end 
to the troubles in regard to insulation, and that 
the difficulties experienced with wood protection 
were only moved back a step. He thought tiat 
by means of electricity ships might speak from one 
to another without connecting wires, at any rate by 
means of the Morse alphabet, if actual speech could 
not be conveyed. 

Mr. W. H. White said he was one of the White- 
hall officials, and therefore he supposed he must be 
expected to move slowly. If the Admiralty co- 
efficient of slowness were to be measured by the 
ships designed and built within the last few years, 
he was content to be tried by that standard ; 
on the other hand if the department were to be 
judged by the criticism on some particular detail, 
which, in the minds of those, not necessarily fully 
acquainted with all the conditions, had not ad- 
vanced with sufficient rapidity to the goal they had 
in view, then an adverse decision was not altogether 
to be wondered at. When a gentleman in the 
position of Mr. Allen made some very apposite 
criticism on one point, and finished by congratulat- 
ing the department on the general result, he thought 
that there was notso very much to complain of after 
all. For his own part since electricity came for- 
ward as a practical factor in warship design, ten or 
eleven years ago, he had tried to inform himself on 
all inventions and changes which had borne any 
semblance of promise, and he had endeavoured 
to utilise all advances. That was his wish, and 
manifestly his best policy. Outside the personal 
question, however, the Admiralty made it a ruling 





principle to test everything that bore any promise 
of being test-worthy. Critics of Admiralty proce- 
dure should, however, remember that in the Navy 
there were some very stringent conditions that 
must absolutely be fulfilled, and, moreover, it was 
necessary to obtain the approval of naval officers 
who had to use the appliances. Sometimes the 
arrangements, when considered from all points of 
view—some of which might be novel to the origi- 
nators—did not turn out so brilliantly as their 
inventors imagined they would do. Experiment 
was one thing, but inventions sometimes broke 
down in practice. Mr. Crompton, as an elec- 
trician, started with the axiom that electricity 
was the best for everything. The proposition 
had, however, been disputed by those whose 
opinion was certainly worthy of consideration ; in 
fact, the majority of those entitled to speak on the 
subject with greatest weight most decidedly pre- 
ferred hydraulics. It was also a serious matter 
to introduce radical changes in so complex a 
machine asthe Navy. That was a very practical 
consideration which those who were actually 
responsible dare not forget. For his own part 
he had seen a warship in which all operations 
were performed by electricity, and what he had 
there learned had not been of a nature to force him 
to the same conclusion as Mr. Crompton. He had, 
however, been much struck by the arrangements 
carried out, and he thought that such a thing might 
come in the future, but at the present moment the 
time had not arrived. Some of the officers in the 
service best acquainted with these matters, those 
who were connected with the torpedo side, had ex- 
pressed the greatest doubt as to the advisability of 
using electricity to the extent advocated by Mr. 
Crompton. Although, as he had said, the Admi- 
ralty was anxious to profit by all the inventive 
genius of the country, he thought he might claim 
that they had some talent of their own, and, in the 
matter of carrying out detail, the great experience 
that officials had gained had not been altogether 
wasted. That must be so, for training should count 
for scmething. There was one point they must not 
forget in estimating the respective merits of elec- 
tricity and the other means of transmitting power. 
That was the question cf fuel consumption, always 
a vital point on shipboard. The Admiralty now 
paid strict attention to the training of electricians, 
and they had many capable men in the service. 
The consequence was that many things formerly 
done by contractors were now carried out by 
Officials ; and that, he ventured to say, with ad- 
vantage to the public service. The fact naturally 
gives rise to criticism. Mr. Deadman unfortunately 
was unable to be present, but on his behalf the 
speaker would point out that the paper was merely 
a record of what had been done on Her Majesty’s 
ships, and no assertion was made that it was the 
best that could be devised. There was one point 
on which Mr. White would like to make a correc- 
tion. In the paper it was stated that the first tem- 
porary installation for building purposes had been 
made in a royal dockyard. That he thought wasa 
mistake. He believed the first arrangement of the 
kind was carried out at Elswick when he was there, 
and was used for the construction of the Victoria. 

Sir Frederick Bramwell pointed out that either 
the way in which engines were tested at the dock- 
yard, or that suggested by Mr. Allen, was consis- 
tent with justice being done to the contractor. 
The measurement of feed water necessitated a 
prolonged test, but six hours running was also neces- 
sary in order to test the dynamo for heating, and 
therefore the engine had to be run for that time 
in any case. The shorter method might be very 
useful to contractors at their works, but for the 
official trial no hardship was put upon the makers 
by extended running. He thought the two might 
well go together. 

In summing up the discussion the President 
said that in electrical engineering, as in other 
engineering matters, it was necessary to advance 
by degrees in order to be safe. Experiments were 
made to forecast what would be best, but often 
they found that those arrangements which came 
most successfully through the experimental stage 
were defective when put to practical use in service. 
It was only found by experience what was and 
what was not advisable, and that process was 
now going on with regard to electrical matters. 
For the Navy public money had to be spent ; that 
necessitated caution, but, above all, we could never 
afford to have an experimental Navy, for the 
essence of efficiency was that the Navy should be 
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always ready to fight, and this could never be 
claimed as a certainty unless all features in equip- 
ment were of assured efficiency. 


Lirrinc anp Havuittnc MACHINERY AT 
PortTsMOUTH. 


The last paper taken on Tuesday was Mr. J. T. 
Corner’s contribution, in which the lifting and 
hauling appliances in Portsmouth Dockyard were 
described. This paper we shall print in full shortly, 
and we may therefore leave it for the present. 

There was only one speaker on this paper at 
this sitting. Mr. Hunter, of Bow, said that the 
Portsmouth authorities were behind in one respect. 
In Portsmouth they had sheer legs and big cranes 
fixed in various positions. They ought to substitute 
for some of these floating sheers or cranes. These 
could be shifted from part to part, so that the ship 
need not be moved, or kept waiting, to take in her 
heavy weights whilst another vessel occupied the 
berth. It was a case of taking Mahomet to the 
Mountain, rather than the Mountain to Mahomet. 
One large crane had lifted three large boilers intoa 
ship between the hours of nine and five in one 
day. Of two other floating cranes one had 
lifted 3740 tons, and another 3112 tons in twelve 
months. The present arrangements in the dockyard 
might do very well in peace time, but they would 
break down in the event of war. 

The meeting was thenadjourned. The afternoon 
was devoted to a visit to the dockyard. This 
feature we shall deal with, as well as the subse- 
quent proceedings of the meeting, in our next issue. 
In the evening the members dined together at the 
Esplanade Hotel, Southsea. 





NOTES. 
Ovr Rats ABRoap. 

Depression still prevails in well nigh every branch 
of our iron and steel exports. The falling offin the 
shipments is the most marked as regards railway 
iron, the foreign and colonial demand for which is 
still greatly reduced in consequence of the contrac- 
tion of credit to which we recently made allusion. 
The disinclination to advance capital to some of our 
colonies, as well as to certain foreign countries, 
still prevails; and until it is removed there 
is little prospect of any improvement. Our 
aggregate shipments of railway iron to June 30 
this year amounted to 193,417 tons, as compared 
with 384,548 tons in the first half of 1891, and 
576,019 tons in the first half of 1890. It will be 
seen that the deliveries for the first half of this 
year were little more than one-third as large as 
those made for the first half of 1890. The exports 
of British rails have somewhat increased this year 
to Sweden and Norway, Spain, China, and Mexico, 
but in every other direction a more or less marked 
falling off is observable. The deliveries of British 
rails to the Argentine Republic in the first half of 
this year were only 10,046 tons, as compared with 
67,574 tons and 182,399 tons in the corresponding 
periods of 1891 and 1890 respectively. There has, 
at present, been no recovery in Argentine credit ; 
and this being the case the falling off in our rail 
shipments to Argentina is only just what might 
have been expected. The colonial demand for our 
rails has moved on as follows in the first halves of 
the last three years : 














Colonial Group. 1890. | 1891. 1892. 

tons tons tons 
British Africa 37,150 39,320 20,994 
» India 140,566 | 76,869 | 41,868 
Australasia .. 46,199 48,672 9,950 
British America 28,646 35,073 28,282 
Totals | 101,004 


++| 252,561 199,934 
' 





It will be seen that the great falling off has 
occurred in the deliveries made to British India. 
The check which Australasian railway construction 
has received is also sharply reflected in our figures. 


Tur PresENT Position or Gun CONSTRUCTION 
IN THE UNITED SraTEs. 

In a recent lecture before the Naval Reserve 
Association, Lieutenant W. H. Jacques (late 
United States Navy). ordnance engineer to the 
Bethlehem Iron Works, reviewed the progress which 
had been made during recent years in the manufac- 
ture of guns in the United States. In his opinion the 
gun of the future, even of the heaviest sizes, will be 
constructed of few parts, thus insuring to it that 
longitudinal stiffness the want of which has occa- 


sioned the failure of several of the recent types. 
The best breech mechanism is, he thinks, the 
Canet- Whitworth, and the best material, fluid com- 
pressed steel. The Bethlehem Works, with which 
he is connected, have facilities for handling and 
working the heaviest ingots, Their open-hearth 
furnaces havethe respective capacities of 15, 30, and 
40 tons, and they have already supplied 250 gun 
forgings in the United States Government. All 
such forgings should, he thinks, be annealed, but 
as to cil hardening, opinions differ. The greatest 
trouble artillerists have to deal with at the present 
time, is the erosion of the barrel. No relief is, he 
considers, to be found in altering the composition 
of the metal of the A tube, but is to be sought 
rather in putting more work on the metal, 
and making the interior of the bore as hard 
and smooth as possible. Lieutenant Jacques 
is an advocate of the heaviest type of guns, and 
considers that the present leaning towards quick- 
firing guns of comparatively small calibre will 
shortly experience a reaction. The power of these 
large weapons should, he considers, be estimated 
not by the number of rounds they can fire, but by 


accomplishing during their comparatively short 
lives. The largest gun yet constructed in the 
States has a calibre of 13in., but designs have 
been got out for a 16-in. 111$-ton gun, for which, 
however, the order has not yet been given. During 
the last few years many experimental guns have 
been built in the States, but the results have not 
been encouraging. The two steel cast guns both 
failed, one bursting on the first round fired with 
the full charge, and the other undergoing serious 
enlargement in the chamber and bore. A 12-in. 
cast-iron mortar was also built, but this burst ex- 
plosively at the twentieth round. Wire-wound 
guns are also being considered, but up to the 
present Lieutenant Jacques considers that the 
forged steel built-up gun is the most reliable. 


SraTISTICS OF THE WORLD’s SHIPWRECKS. 


We hear much of the many finely modelled ships 
that are built from time to time but little of the 
many vessels that are lost. Occasionally public 
interest is excited by heroism displayed in saving 
a shipwrecked crew ; but in many cases the loss of 
a good ship is only indicated by a line or two in the 
list of casualties in the daily papers. Who, for 
instance, would think that last year 68 vessels, the 
larger proportion ships, sailed from some port 
or other, and, according to Lloyd’s annual return, 
never again were heard of, and these too were 
fairly good-sized craft. What of the crews? The 
story can never be completed, the sufferings may 
be but guessed at. And Britain and her colonies 
have more than their fair share, for while we make 
up a half of the total losses we contribute 28,500 
out of the 49,100 tons which have thus passed out 
of record. The total of wrecks too seems large— 
1086 vessels of 649,946 tons, but it must be re- 
membered that there are probably always afloat on 
the high seas over 20 million tons of shipping, which 
fact, although it increases the surprise that :0 many 
vessels should be lost without any news, indicates 
generally a fairly low ratio of loss—3 to 4 per cent. 
of tonnage. It may be accepted as a testimony in 
favour of steel that of the total tonnage lost only 
12 per cent. was constructed of this metal, while 
41 per cent. was of iron and 47 per cent. was 
wood and composite vessels. But it should also be 
noted that the iron and wooden vessels generally 
are older, so that age as well as material may have 
contributed to the result. Again, ships bulk more 
largely than steamers, the latter making 43 per 
cent. and ships 57 per cent. of the total ; but age 
again must be considered for a large number (124 
vessels of 47,810 tons) were condemned and broken 
up against only 18,635 tons of steamers. A ship is 
more readily abandoned at sea than a steamer, 
because when the masts ‘‘go by the board” ina 
storm the ship is often helpless. We have there- 
fore 50,570 tons of ships thus abandoned against 
only 9000 of steamers, which latter in itself is a 
large number; they were all of large size too, 
averaging 1200 tons. It is interesting to note fur- 
ther that steamers collide more frequently than 
ships, or the results are more disastrous. Thus 
we find that while 45,076 tons of steamers were 
lost by collision only 12,849 tons of ship losses 
are so accounted for. The number of vessels does 
not show the same disparity, 43 of the former 
against 47 of the latter, which would indicate that 





small ships more readily collide, and one may 


the amount of destruction they are capable of |}, 


be pardoned the assumption that these are mostly 
in home channels rather than on the high seas. O 

course the hidden rock, the fog-bedimmed rugged 
headland, and the overpowering tempest, are as 
disastrous to the steamer as to the ship, and we 
find that in each case about a half of the losses are 
attributed to these more or less unavoidable 
causes. As to nationality, we find that the ‘‘ death 
rate” of tonnage of Britain’s fleet is 2.67 per cent., 
and of the Colonies 3.13 per cent. The highest 
rate is attained by Norway, with 5.24 per cent. ; 
Russia being next with 3.49 per cent., and Sweden 
with 3.35 per cent ; while the lowest rate is Spain, 
with 1.05 per cent. The sailing ship owning 
States come highest. Britain has a heavier loss in 
ships than steamers—3.90 per cent. of the former 
against 2.30 per cent. of the latter, her total losses 
for the year being 315 vessels, of 282,912 tons, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 19, 1892. 

AT present writing, the Homestead strike is un- 
settled, and both sides are confident of success. The 
struggle will not be such a short one as is anticipated 
y newspaper correspondents. The workmen are able 
to sustain a prolonged conflict, and they know their 
association is jeopardised by failure. Eastern mills 
are feeling some benefit from the uncertainty as to 
production in the west, and quite a volume of busi- 
ness has been taken within a week for merchant iron, 
sheet, plate, structural material, as well as skelp for 
pipe purposes. Repairing is still in progress in mills 
over the country. By August 1, resumption will be 
general, excepting where strikes occur. Up to to-day 
124 mills out of 400 have signed the scale. There is 
no help but in submission to the signing of the scale, 
which will remain in force for twelve months. There 
is no general activity in iron and steel beyond early 
requirements, but there are symptoms of an anticipat- 
ing demand, which, if developed, will probably result 
in a hardening of prices, especially for merchant iron, 
skelp, pipe, and sheet iron. The entire trade is ina 
healthy condition. 








REDUCTION IN PATENT FEES. 
To THE EpiToR oF ENGINEERING. 

Srr,—We have the pleasure to inform you that the 
Board of Trade has just issued an order which will come 
into force on October 1 next, reducing the renewal and 
other patent fees for inventions as follows: 

Before the expiration of the 


4th year 5/. instead of 10J. 
5th il. 


gd 10/. 
—. -_... 
. ie wee 
a. a “se 151. 
ec 15/. 
10th 5, 1. =, 201. 
a ee 201. 
12th ,, 132 ,, 200 
_——. ma CC 201, 


On Enlargement of Time for Repayment of Renewal Fees. 
Not exceeding 1 month . 1l. instead of 34. 
a —E. Zl. 
‘ao. Lea 5l. a 10/. 
These reductions will, in our opinion, be of great ser- 
vice not only to patentees, but to purchasers of patent 
property. 


Yours faithfully, 
Horn AND Son, 
British and Foreign Patent Offices, 
151, Strand, W.C., July 27, 1892. 
[This matter was referred to by us in our issue of April 
15, but it is well that the public should be again re- 
minded of such an important change.—Ep. E ] 





CAST-IRON TEST BARS. 
To THE EpiTor or ENGINEERING. 

Srr,—In reference to the interesting letter of your 
correspondents, Messrs. Verity and Binns, on the above, 
they appear to have overlooked an important point in 
comparing the ey in tension of the thick and thin 
edges of the bars. The assumption to be proved or dis- 
proved is, that the difference in quality of the metal at 
the upper and lower sides of the casting will account for 
the difference observed in deflection tests, according as 
the thick or thin edge is uppermost. If there is any 
truth in this assumption, it is very evident that the 
weakest metal will be on the upper or thick edge of the 
casting, and that the difference in quality will disappear 
after, say, the upper 4in. or so is taken off. Now in 
preparing the tension specimens, all the weakest metal 
was necessarily taken off in the turning, in the case of 
those taken from the thick edge of the bar; whereas, if 
there was any change produced in the specimens taken 
from the thin edge, it was that the best metal was re- 
moved. The net result would be that there would not 
be the same discrepancy between the tension tests and 
the deflection ones, just as the experiments have indi- 
cated. Yours, &c., 

James D. Macxruson, 





Chapel-en-le-Frith, July 26, 1892, 
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THE FRENCH OR ELEPHANT BOILER. 
To THE EpiTor OF ENGINEERING. 

Srr,—I was much pleased to see the account of 
experiments in your issue of the 23rd, upon these excel- 
lent boilers. 

I have no great faith in any experiments upon any sub- 
ject, made over a short time, especially such as boiler 
tests, where the coals are handed into the fires with a care 
which resembles the delicacy of a grocer weighing out 
pounds of sugar, and with fires and water estimated to 
be at the same level at start and finish, the remainder of 
the unexhausted coals upon the bars being weighed with 
the strictest care—such tests are well enough in the 
laboratory and may be relatively correct. 

In this case 31 hours was a very reliable basis, and the 
work done excellent. In confirmation of them, I can 
quote a test made by myself upon four similar boilers in 
1884. In this case I took an entire week, from Saturday 
at midday to the same hour in the week after. I got 
from the water company a suitable meter, and took the 
measurements from its readings. The coals were weighed 
in trucks and unscreened. The water passed through a 
heater as always used, was at about 200 deg., and the 
result 10.58 lb. per pound of coal. 

These boilers have worked for 20 years, and I am cer- 
tain that they are more easily cleaned and repaired, and 
less liable to injury from overheating from shortness of 
water, than either Cornish or Lancashire boilers, 

Yours faithfully, 
A. L, STRAVENSON. 

July 25, 1892. 


THEORETICAL STRENGTH OF BEAMS. 
To THE EpiTor or ENGINEERING. 

Srr,—I note a slight clerical error in my letter on the 
‘Theoretical Strength of Beams” printed in your last 
issue. 

The words ‘‘of extreme fibres” in the last paragraph 
should not occur. 

It will then read as follows : 

‘* Thus the proportion of work absorbed by a thin slice 
of the bar in direct tension, as compared with the bent 
a is as 3 to 1 and not 2 to 1, as Mr. Kropf calcu- 
ates it.” 








Yours truly, 
Wm. Scorson. 


78, Stafford-street, Wednesbury, July 25, 1892. 





To tHE Eprtor or ENGINEERING. 
Srr,—Mr. Kropf has pointed out an error in my last 
letter to you and I am obliged to him for the correction. 
But Mr. Kropf might have added also that my mistake 
of expressing work as the product of volume and force, 
instead of volume and stress, makes no difference in the 
result which I submitted to him. The same superfluous 
factors A, and 
e 
x dy = A, 
—e 
were included in both expressions for the work done, for 
the twocases of the stretched bar, and the loaded beam ; 
and they vanish when the ratio is taken, which was 
correctly written by me as 


We _ Ss 
We S Ae’ 
The ratio for the stresses remains as I showed before, 
So 
=1, 
Se 


I remain, Sir, yours iL 
E. Human. 
8, Princess-street, S.W., July 26, 1892. 





REFRIGERATING MACHINERY. 
To THE EpiTor oF ENGINEERING. 

S1r,--With reference to the letter in your issue of the 
15th inst., we are not aware of any comparative tests 
having been made between our carbonic anhydride 
refrigerating machines and the Linde ammonia machines. 
In the absence of any such test we cannot understand by 
what means your correspondent has arrived at his figures, 
and we think it most unfair that he should attempt to 
puff his wares by a statement as to horse-power for which 
there is no foundation. The tests which have been carried 
out between our machines and other ammonia compres- 

on machines, conside’ to be as effective as those in 
which your correspondent is interested, show a balance 
in our favour as regards the horse-power, and it is hardly 
likely that the directors of the Waldschiésschen Brewery 
Company of Dresden, who had experience of the Linde 
machine, would have adopted the carbonic anhydride 
machine, as they did, if the latter took so much more 
driving power. On the contrary, they positively state 
that they are obtaining ter cooling, effect with less 
power, and thus confirm the tests refered to above. 

We shall be very glad to have this question set at rest, 
and in the mean time we protest agains; unfounded asser- 
tions of the description referred to. 

We are, Sir, eo faithfully, 
J. and E. Hall, Limited. 
E. Hesxetu, Managing Director. 

Dartford Iron Works, Dartford, Kent, July 27, 1892. 


LAUNCHES AND TRIAL TRIPS. 

Tue trial trip of the s.s. Ferrum took place from Elsi- 
nore, Denmark, on July 13, in the Sound, the weather 
being very favourable. The vessel was taken on the mea- 
sured mile, which was run three times in each direction, 
the mean speed of the six runs being 9.78 knots with 





during three hours’ run showed under 4 tons in 24 hours, 
which results were considered highly satisfactory. The 
managing owner, Mr. G, E. Casebourne, of West Hartle- 
pool, was present at the trial, and took the vessel over 
after the successful trip. The Ferrum, which is the first 
steamer built in Denmark co the order of British owners, 
left Elsinore the same night on her first voyage to Halm- 


occasion of the launch. 





yard of Messrs. mane ip 
on-Tyne, a very powerful, though small, tug-boat, named 
Lynmouth, for Mr. H. Covington, of Battersea Wharf, 
London. This boat, although only 65 ft. long, 15 ft. 6 in. 
broad, and 7 ft. 6 in. deep, will be fitted with compound 
surface condensing engines having cylinders 14 in. and 
28 in. in diameter, by 18 in. — of stroke, driven by 
a boiler 9ft. Gin. in diameter, and 8 ft. 6in. long, working 
at a pressure of 100 1b. per square inch; and will, it is 
expected, be able to tow, against the heavy tide of the 
Thames, four or five barges, each carrying from 120 to 
150 tons of produce. Steam steering gear of Alley and 
Maclellan’s make will be fitted. Her machinery is en 4 
a apggee by Messrs. Hedley and Boyd, of Nort 
ields. 





At Kinderdyk, on the 21st inst., there was launched 
from the yard of Messrs. J. and K. Smit an iron pump 
hopper dredger named Premier, built to the order of the 
Agent-General for Western Australia. This suction 
dredger is being constructed under the direction of the 
well-known firm of Messrs. Coode, Son, and Matthews, 
engineers, Westminster, and is being supervised during 
its construction by Mr. Wilson Wingate, naval architect, 
on their behalf. The principal dimensions a 
170 ft.; beam, 32 ft.; depth moulded, 12 ft. he 
hopper well has a capacity for 800 tons. The suction 

ipe, which is 70 ft. long, can be lifted out of the water 
y means of powerful hydraulic machinery, which is also 
supplied for closing the hopper doors. The hopper doors 
and decks are of teak. The machinery consists of a 
sand-pump, which, as well as the propeller, is driven 
directly by a set of triple expansion engines, supplied by 
Messrs. Diepeveen, Lels, and Smit, having cylinders of 
15 in., 24 in., and 40 in. diameter by 24 in. stroke. Steam 
of 160 lb, pressure is supplied by two steel boilers 
10 ft. 6 in. diameter and 10 ft. long, fitted with corru- 
ted furnaces and to Board of Trade requirements. 
nder favourable circumstances this dredger is capable 
of filling her hopper well in half-an-hour from a depth of 
40 ft. under the water-line. 


Sir W. G. Armstrong, Mitchell, and Co. launched 
from their shipbuilding yard at Elswick, Newcastle, on 
Tuesday, the 26th inst., a new armed cruiser and a tor- 
pedo gunboat, the former of which is destined for the 
navy of the Argentine Republic. The latter was christened 
the Aurora, and the former was named Le 9 Julio. The 
new cruiser Le 9 Julio was 350 ft. long, 44 ft. broad, 
and her moulded depth was 26 ft. Her displacement 
would be 3560 tons, and her indicated horse-power, with 
forced draught, would be 14,500, giving a speed of 22? 
knots. Her armament would be very powerful. She 
would have four 6-in. quick-firing guns; eight 4.7-in. 
quick-firing oad twelve 3-pounder guns, twelve 1- 
pounders, and five torpedo tubes. The Aurora belonged 
to the class called torpedo catchers. She is 204 ft. long, 
20 ft. broad, and 13 ft. 4in. deep. Her displacement 
would be 500 tons, and her indicated pour rea with 
forced draught, 2300 tons, giving a speed of 183 knots. 
She will carry two 30- pounder and four 3-pounder 








normal power. A trial of the consumption of Welsh coal 


quick-firing guns, besides three torpedo tubes, 


| trol, 


stadt, Sweden, where she was going to load pits’ props for | 
West Hartlepool. Herdimensions were published on the | 
| diameter. 


On the 23rd inst. there was launched from the building | spindle, being attached to the feed-screw sO that the 
r Davis and Co., at Wallsend- | thrust of the cut comes against anti-friction rings with 


HORIZONTAL BORING AND DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. SHARP, STEWART, & CO., LTD., ATLAS WORKS, GLASGOW. 





Tue illustration given above represents a type of 
machine constructed by Messrs. Sharp, Stewart, and 
Co., Limited, Springburn, Glasgow, to deal with a 
variety of work with the least amount of setting, and 
having feed motions and adjustments under easy con- 
The driving is through either single or double 
gear, giving eight changes of speed to the spindle, 
which is hollow, and runs in parallel capped bearings 
of gun-metal. It admits boring bars up to 34 in. ir 
The boring head slides inside the main 


fine-thread nut adjustments to prevent backlash when 
facing, &c. The steel boring bar is attached to the 
boring head, and at the other end is supported by a 
stay with suitable bushes. The feed motions to the 
bar are automatic, and there is also a quick adjustment 
by hand. On the bed, on which the headstock is 
mounted, there is also a saddle carrying a set of com- 
pound slides, with square table, which can be adjusted 
in any direction by hand. It can be swivelled com- 
pletely round, and is fitted with a stop point at right 
angles. Thus a piece of work can be bored, drilled, 





and faced at one end, and afterwards moved to admit 
| of the same being done to another part at one setting. 





| 

| Tue ATLANTIC Liner ‘‘ Errurtra.”—By the log of the 
| ss. Etruria, just arrived from New York, we notice that 
she had light to moderate winds throughout the passage. 
The Etruria, leaving New York at twelve minutes past 
noon on Saturday, the 16th instant, was in dock at 
11 a.m. on Saturday last, having made the passage to 
Queenstown in six days, five hours, and twenty-four 
minutes, and from thence in ten hours and fifty-five 
minutes. Her average speed throughout the passage was 
19.43 knots per hour, but on the run up from Queenstown 
it was 21.26 knots. The weather was very fine. Not so 
going to the West, yet the passage was accomplished in 
six days, four hours, and fifty-three minutes, or at an 
average speed of 19.3 knots, though on one day she ran 
509 knots, which was equivalent to 20,58 knots. 





THe ATLANTIC REcorD REDUCED BY THE “CITY OF 
Paris.”—A cablegram from New York intimates that the 
Inman Liner City of Paris has cr from Roches 
Point to Sandyhook Lightship in 5 days 15 hours 58 
minutes, which is the fastest passage yet made, beating 
the Teutonic’s trip last August by 33 minutes. The new 
record was made notwithstanding that on Monday the 
steamship had to slow up for 4¢ hours on account of a 
thick fog, and further that the course taken covered 2785 
miles, being seven more than the Teutonic travelled in 
last August’s voyage. The City of Paris also made a new 
record fora day’s run. The best previous record made by 
the Teutonic in August last was 517 miles. On the present 
trip the City of Paris made 519 miles on the 24th and 520 
miles on the 25th. On each of four full days she did 
better than 500 miles, an unprecedented performance. 
The first day’s run was 478 miles, with a light breeze and 
smooth sea ; the second 501, despite a strong southerly 
breeze. The third day it was clear, the sea was calm, 
and there was no wind, and the vessel accomplished 519 
miles. The next day there was a heavy fog lasting some 
hours, and only 504 miles were steamed. © following 
day was clear, the sea calm, and with a moderate breeze 





the City of Paris accomplished the largest run ever made 
by an ocean steamship, pee 520 miles. The avenge 
rate of speed on this day was 21.66 miles an hour. The 
last day out she ran the remaining 263 miles of her course, 
arriving at the Se gee at 1.2 a.m. on Wednesday. This 
is the twenty-sixth western trip of the City of Paris, 
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PLANT OF THE MONONGAHELA FURNACE COMPANY, McKEESPORT, PENN. 
CONSTRUCTED FROM THE DESIGNS OF MR. FRANK C. ROBERTS, PHILADELPHIA. 
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Ix view of the general interest in American blast | long cold blast pipes not only act as air receivers, but | on top of which is 3 ft. of firebrick. 


furnace plants, and their departure in design from 
British practice, we append a description of the plant 
of the Monongahela Furnace Company, located at 
McKeesport, Pennsylvania. This plant was completed 
the early part of the present year, and has since been 
in successful operation. It embodies the most recent 
developments in furnace construction, and is con- 
sidered to be the equal of, if not the superior of, any 




















|tend toward securing a more steady and uniform 
| pressure of the blast in the furnaces. 

In deciding upon the levels to be adopted the yard 
level was fixed at 742,* or 1 ft. above the highest 
known water-mark of the Monongahela River. To 
| afford through drainage to the stock-house floor the 
| level of the latter is 1 ft. above the yard level. The 


The furnace 
| foundations are 6 ft. of concrete on top of which is 
| firebrick to the hearth level. The foundations of the 
|draught stacks are 6 ft. of concrete on which the 
| brick bases of the iron stacks are built. The furnace 
| stacks, hot blast stoves, and all the buildings except 


| the engine-houses, are built on a solid bed of bank sand, 
| at least 20 ft. deep, as shown by the test holes drilled. 
furnace level is located at 9 ft. above the yard level, | 


The ground on which the engine foundations were 


plant in America. The whole of the plant, including | the same level being adopted for the boiler and blow- | built was so soft that piles had to be used. Under the 


the details, has been built to the design of Mr. Frank 
C. Roberts, C.E., of Philadelphia. The work of erec- 
tion was also carried on under Mr. Roberts’ supervi- 
sion, the material and workmanship being under 
inspection in mill, shop, and field, Mr. John B. 
Miles, C.E., of Philadelphia, Pa., acting as resident 
engineer for Mr. Roberts. The engineers in charge of 
the grading, track, and trestle-work, were Messrs. 
Wilkins and Davison, of Pittsburg, Pa. In the 
designing of the plant one of the principal objects 
borne in mind was the development of a general plan 
which would embody the most desirable relative loca- 
tion of the various parts, and at the same time admit 
of future extension without in any way departing 
from the symmetrical and convenient arrangement 
adopted. For this purpose the company’s land was 
laid out, as may be noted in the general plan above, 
with a view to the ultimate erection of four fur- 
naces, only two of which are at present completed. 
The general arrangement of the plant is shown 
in Fig. 1. It should be noted that in each pair of 
furnaces all parts are symmetrical with regard to 
the centre line. The seventh stove is located in the 
centre of the plant, the chimney flue passing between 
the two contiguous stoves to the chimney located on 
the boiler side of the stoves. This arrangement of the 
stoves is novel, and is especially desirable, since it 
enables straight piping and connections, and affords 
ample space between the boilers and stoves. The 


boilers are located symmetrically on each side of the | 
|stoves are 23 ft. by 180 ft. 
| 6 ft. in depth of concrete, then 5 ft. of rubble masonry, 
the possibility of the dirt and fume, blown out of the | —--——_—— 


centre line between the cast-houses. The engine- 
house is placed at the end of the boilers, thus avoiding 


stoves in cleaning, settling on the machinery. The 


|ing engines. The stove bottoms are raised 1 ft. above 
| the general furnace level. By means of the retaining 
| wall extending around the boilers and engine-house, 
all the working a of the plant, excepting the 
pumps, are located on or above the furnace level, and 
are thus insured against damage by floods. In order 
to permit windows being put in the basement of the 
engine-house, that portion of the retaining wall im- 
mediately around the engine-house is 3 ft. less in height 
than the portion surrounding the boilers. 

Railroad Tracks.—The track system of the Monon- 
gahela furnace plant is believed to be as complete as 
possible. Next to the tracks of the Pittsburgh, 
McKeesport, and Youghioghiny Railroad are three 
storage tracks, connecting at either end with the 
Pittsburgh, McKeesport, and Youghioghiny Rail- 
road. From each end of these storage tracks are 
double tracks extending to the river track on a 
descending grade of lft. per 100, the river track 
being on a level grade. From the river track are 





sidings running to each side of the cast-houses and 
cinder beds, also tracks leading to the stock-house | 
trestles. Four of these have a height of 17 ft. above 
the floor level. There are altogether on the property | 
3.5 miles of track, 1 mile of whichis on trestles. The 
tracks are all laid with 60 1b. steel rails and all the 
switches, angles, &c., are the Pennsylvania Railroad | 
standard. The cinder tracks are all broad gauge and | 





connect with the main system of the plant. 
Foundations.—The foundations of the hot blast 





* Elevation above sea level. 
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engines there were driven 1000 piles 35 ft. long. They 
were driven so as to leave about 6 in. between each, 
which spaces were filled with concrete, and the tops 
of the piles covered with concrete to a depth of 3 ft. 
On the concrete is laid 3 ft. of rubble masonry ex- 
tending over the whole area occupied by the engine 
and the spaces between them. The separate founda- 
tions for each engine were built on top of the rubble 
masonry and consist of firebrick. Much ofthe ground 
was so low that much more foundation work was 
necessary than would have been required if the ground 
had been up to the general level of the plant. 
Furnace.—The general design of the furnaces is shown 
in Figs. 2 and 3, page 140; the dimensions are 20 ft. to 
the bosh and 80 ft. in height to the level of the furnace 
platform. The columns are of cast iron 2 in. in thick- 
ness with an average diameter of 25 in. and a total 
height of 22 ft.9 in. The baseplate under the columns 
is made up of cast-iron sections, held together by 
wrought-iron links shrunk in position ; the top of the 
plate being 3 ft. below the furnace level. The mantel 
plate is of novel construction, the intention being to 
prevent warping ; it is composed of three I beams bent 
to circles, the centre I beam 20 in. deep, resting in a 
recess in the top of the columns with two 15-in. I 
beams bearing on and bolted to the top flanges of the 
columns. The beams are securely held together by 
cast-iron separators and bolts, while the top of the 
flanges of the beams are riveted to wrought-iron cover 
plates. Spaced intermediately between the columns 


They are composed of | gusset plates are located, extending from the cover 


lates of the mantel to the top of the first sheet in the 
urnace casing. This construction naturally affords 


| great stiffness and increased resistance to warping. 
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Extending downward from the mantel and riveted 
to it is the bosh casing ; around the base of this casing 
is riveted a Z bar, which acts as a water trough in 
collecting the water discharged from the spray pipe at 
the top of the bosh and conducting it to the waste 
water pipe. A similar bar is provided at the base of 
the furnace casing proper, in order to gather the 
water which runs down the furnace, and thus prevent 
dripping during a rain storm. 

The furnace casing is composed of iron plates ranging 
in thickness from 4 in. to ,°; in. To the top are riveted 
cast-iron brackets inside and outside ; the former for 
the support of the bell hopper apparatus, and the 
latter for the support of the platform outside the 
casing. The bell and hopper are of the usual con- 
struction, but the apparatus for operating it is novel, 
the purpose being to secure a strictly vertical motion 
in raising and lowering the bell. The steam cylinder 
for operating the bell is provided with a steam cushion 
which avoids the possibility of ‘‘ hammer” on the cy- 
linder head lowering the bell. 

The inwall of the furnace is 36 in. in thickness and 
bosh 314 in., the hearth tapering from 314 in. to 36 in. 
Around the brickwork of the latter a wrought-steel 
casing with expansion joints is provided, the same 
being bolted to a cast-iron water cooled dam plate in 
front. For cooling the hearth a spray pipe is pro- 
vided at the top of the hearth jacket, the water pass- 
ing from thence to a circular pit around the base of 
the hearth, from whence it is carried away by a sewer. 
The bosh is cooled by four rows of bronze bosh cooling 
plates. The tuyere and cinder coolers are also con- 
structed of bronze. The furnace bridge rests at one 
end on the hoist tower and at the oiher on the furnace 
casing, the whole being securely riveted in position. 
The bridge is covered with a roof extending from 
the shed at the top of the hoist tower to the 
canopy over the top of the furnace. In the centre 
of this canopy, and directly over the hopper, is pro- 
vided a flume with conical mouthpiece for carrying 
away escaping gases. A ventilator is also provided 
in the roof covering the bridge. The hoist tower is 
composed of six wrought-iron columns properly held 
together by studs and tie-rods. Each column is com- 
posed of four angles and one plate, the whole riveted 
together to form anJI section. The cages are 12 ft. 
deep and 10 ft. wide, being of ample dimensions to 
allow four barrows to be hoisted ata trip. The towers 
are equipped with cast-iron safety racks, and in addi- 
tion are provided with ‘‘counter” ropes. In the event 
of the hoisting rope breaking the weight of the discon- 
nected cage is thrown on the ‘‘ counter,” and the cage 
cannot drop without either breaking the ‘‘ counter ” 
rope or lifting the other cage. Iron gates, equipped 
with buffer springs and operated by the movement of 
the cages, are provided on both sides of the landing at 
the top of the towers. 

The downcomers are lined with 4} in. of firebrick, 
and at the base are provided with dust catchers of novel 
design. From Fig. 2 it will be noticed that the down- 
comer, after entering the dust catcher casing proper, 
increases in diameter to its lowest extremity. The 
area of the opening at the bottom of the downcomer is 
twice that at the upper part. Hence the gases move 
at the lowest portion with half the speed with which 
they entered the conical part of the pipe. The par- 
ticles of dirt, however, acted upon by gravity and the 
momentum due to their velocity drop to the hopper in 
the base of the dust catcher. The conical part of the 
downcomer is composed of heavy plate iron, lined on 
both sides with firebrick. The dust catcher rests on 
a circular brick wall, the inside of which forms 
a receptacle for the dirt which is discharged by 
the dropping of the hopper at the base, and which 
is cleaned from the yard level through a doorway. 
The outlets for gas pipes from the dust catcher are 
provided with hoods which compel the gases to rise 
to the tops of the dust catchers before discharging 
into the pipes. This design of dust catcher is entirely 
novel, and the practical results secured in operation 
have been remarkable. 

The stoves, seven in number, Fig. 4, are of the 
Cowper type, 21 ft. in diameter and 79 ft. 84 in. high 
to the top of the dome. The level of the stove bottoms 
is 1 ft. above the furnace level, so that they are well 
drained. The chimney valves are of the slide valve 
type, and the hot blast valves of the poppet type. 

The gas valves for both stoves and boilers are of the 
Spearman type, so designed that wien the gas is shut 
off the valvesare entirely disconnected from the stoves 
and boilers, rendering any leakage of gas into the com- 
bustion chambers impossible. The lining of these 
stoves is composed entirely of firebrick, the circular 
wall and roof being 18 in. and the bottom 224 in. in 
thickness. The checker work is composed of hexagon 
brick with 9 in. diameter openings. Ample cleaning 
doors are provided, 

Between the two furnace platforms and supported 
by the tops of the stoves isa bridge 4 ft. wide, with 
protecting guards 42 in. high. This bridge is of such 
width and strength that, in the event of one hoistin 
engine breaking down, both furnaces can be su plied 
from one hoist tower, the cages of the latter, as before 





mentioned, being of such size as to admit the raising 
of four barrows ata lift. Slip joints are provided in 
the bridge in order to allow for expansion. Access to 
this bridge, independent of the hoists, is afforded by a 
spiral stairway which ascends the stove chimney and 
is connected by a footway to the stove bridge. 

This chimney is located midway between the two 
furnaces and in front of the stoves, as shown on the 
general plan, Fig. 1. It is 9 ft. in diameter in the 
clear, and 200 ft. high from furnace level. It is con- 
structed of iron, lined with firebrick, the base sheets 
being riveted to a cast-iron baseplate, through which 
the anchor bolts pass, and are then secured in the 
masonry below by means of a circular cast-iron plate. 
From the top of the spiral stairway a straight ladder 
extends to the top of the chimney. This chimney is 
used entirely forthe stoves. Thestove chimney tubes 
are twoin number and extend from the rear of each 
set of three stoves and run between them and the 
centre stove to the chimney. The centre stove is con- 
nected to both flues by means of a connecting pipe. 
These flues are constructed of plate iron lined with 
44 in. of firebrick, the whole being depressed below 
the furnace level and contained in a ‘‘ walled-in” 
trench covered with brick arches springing from iron 
floor beams. Ample cleaning doors are provided. 

Boilers.—The boilers (Figs. 8 and 9), 32 in number, 
are of the double flue type, 54 in. in diameter and 
30 ft. long, with two flues 18in. indiameter. The com- 
bustion chamber for waste gases is large and extends 
across the entire width of the boiler setting ; the coal 
firing apparatus being located at the side, in the rear 
of, and protected by the bridge wall of the furnace gas 
chamber. The mud drums, as shown, are exterior to 
the setting, the rear portion of the latter being sup- 
ported by cast-iron columns and plates. Access is 
obtained to the rear of the flues by cast-iron doors 
hinged on heavy plates extending across the rear of 
the boilers as indicated in Fig. 6. 

The boiler fronts are of cast iron, as are also the 
smokeboxes. A novelty exists in the fact that the 
latter, and necessarily the connection to chimney 
flue, are supported entirely by the fronts to which 
they are bolted and not by the heads of the boilers as 
is usually the case. This construction avoids the 
undesirable feature of heavy cast-iron smokeboxes 
and connections, resting entirely on the boiler heads. 
Furnace gas is admitted by earman’s valves 
through the openings in the fronts, which are of such 
size that a space for admission of air is afforded around 
the gas burner. The chimney flue is of wrought iron 
lined with 43 in. of firebrick and is supported from the 
roof trusses of the boiler-house and also by the forward 
side buckstaves of the boiler settings. The boilers are 
set in double batteries of four each, a division wall 
dividing each battery into two sets of two boilers each. 
There are four double batteries or sixteen boilers on 
each side of the centre line of the plant, an independent 
boiler chimney flue being provided for each side. The 
boiler chimney, 175 ft. high, 10 ft. 6 in. in diameter, is 
located at the end of the boiler-house furthest from 
the furnaces, and is constructed of iron lined with fire- 
brick, as in the case of the stove chimney already de- 
scribed. 

Blowing Engines.—The five blowing engines were 
made by Edward P. Allisand Co., of Milwaukee, Wis. 
The dimensions are asfollows: Steam cylinder, 42in, 
in diameter ; blast cylinder, 84 in. in diameter ; stroke, 
60 in. These engines vary from the usual Allis 
engine, in that the steam cylinders are 42 in. instead 
of 40 in. in diameter, and the inlet air valves on the 
blowing cylinders are of the Corliss type, instead of 
the spring poppet valve usually used. The steam 
valve and other gear are of the usual Reynolds-Corliss 
type. 
Bold Blast Pipes.—Separate cold blast pipes are 
provided for each furnace, each pipe, however, being 
connected to the centre stove in order to connect it to 
either furnace. Each blowing engine is also con- 
nected to the two pipes, thus enabling the ‘‘ setting ” 
of an engine on either furnace, by a simple operation 
of cut-off valves provided at each engine. In order to 
cut off the blast from the furnaces without stopping 
the engines Short valves are located in the cold blast 
mains and operated by wire rope from the cast-house. 

Hot Blast Pipes.—The hot blast pipes are composed 
of wrought-iron shells lined with 9 in. of firebrick. 
Each hot blast pipe is connected to the centre stove, 
and is ceupeeted rom the stove castings. Automatic 
drop valves are provided in the pipes near the furnaces, 
whereby any gas which may force its way back from 
the furnaces into the hot blast pipes is allowed to 
escape. Each furnace is equipped with seven tuyeres, 
and connection thereto from the hot blast pipe is made 
by means of cast-iron tuyere stocks and wrought-iron 
tuyere pipes. The latter are threaded at one end in 
order to provide adjustment in length. The tuyere 
stocks are made in two sections joined by means of a 
ball -and-socket joint. The upper section of the 
tuyere stock is stationary, while the lower revolves on 
a central pivot, thus providing a motion which quickly 
releases the wrought-iron tuyere pipe and enables the 
rapid replacing of a tuyere. 





Gas Pipes.—The gas pipes thrcughout the entire 
lant are overhead and lined with 43 in. of firebrick. 
he gas pipe for the stoves is independent of that for 

the boilers, and extends continuously in front of the 
stoves and between the two dust catchers. Supple- 
mentary dust catchers are provided in front of each 
stove before the entrance to the gas valves. The gas 
pipes for the boilers from each furnace are connected 
together within the boiler-house, passing down the 
centre of the building, and are supported from the 
roof trusses, Opposite each battery connections lead- 
ing to each boiler, with supplementary dust catchers, 
are provided. Ample provision is made in all pipes 
for expansion and cleaning. Gas cut-off valves are 
located in all gas pipes near the main dust catchers. 
It should be observed that the conducting of the gases 
from both furnaces to the boiler through one flue 
enables the running of either set of boilers on cither 
furnace, and also that while the blast is shut off one 
furnace for casting, &c., the maintaining of steam 
pressure during the interval is much simplified. 

Water System.—The water in the Monongahela 
River being muddy the greater part of the year, it is 
extremely desirable that some means should be pro- 
vided for the clarification of the water to be used at 
the furnaces. For this reason it was decided to build 
a reservoir, a portion of which would act as a settling 
basin. This is effected by the erection of a reservoir 
80 ft. in diameter by 13 ft. deep, with a division wall 
extending across the same to within 4 in. of the surface 
of the water in the reservoir when filled. The water 
is pumped from the river to one of the chambers thus 
provided, and when this apartment is filled the water 
overflows the division wall into the other chamber, 
from whence it is pumped into the water tanks. 

Sewer System.—The waste water from tuyeres, bosh- 
plate, stop valves, &c., together with the rain water 
from roofs of all buildings, except the cast-houses, is 
conducted by means of sewers to the reservoir, thus 
avoiding the necessity of constantly supplying all 
water used in the plant by pumping from the river. 
Water from spraying the hearths, Ndiec blow-offs, 
&c., is not returned to the reservoir, but is carried to 
the river by suitable sewers. Pavement drains, &c., 
are provided wherever necessary. 

The Steam Piping.—The steam piping system is 
made as complete as possible. Where it is necessary 
to provide for expansion, seamless drawn copper tubes 
are used. 

Buildings.—The cast-houses are 65 ft., centre to 
centre of pins, and 191 ft, long from centre of furnace. 
The walls are built of brick. The building extends 
around the furnace, thus placing the entire furnace 
base within the building. The roof trusses are con- 
structed of iron covered with Kalameined coated cor- 
rugated iron. Cast-iron door jambs and sills are pro- 
vided. The stock-house and boiler-house are con- 
structed entirely of iron, the former being 100 ft. 
span by 414 ft. long, and the latter 94 ft. 6 im. span by 
160 ft. long. The trusses of the boiler-house are pro- 
portioned to carry a concentrated load of 5 tons at any 
panel point. The sides of the boiler-house are in- 
closed by means of 9-in. firebrick walls built between 
the columns, These walls carry no weight whatever, 
but are simply intended for protection. 

The engine-house is built of brick walls with iron 
roof, proportioned to carry a concentrated load of 10 
tons at any panel point. The span of the building is 
52 ft., and the length 96 ft. An iron floor system is 
provided of ample strength to carry any part of the 
machinery. Convenient access by stairway is afforded 
to the basement, wherein are located the various 
pumps. As stated, the plant has been in operation 
for a sufficient length of time to determine its efficiency, 
which has been such as to exceed the best anticipa- 
tions of the designer. 

The superintendent of the plant is Mr. T. B. 
Walker, and great credit is due to this gentleman for 
the excellent resultsattained. Naturally the company 
are averse to publishing the details of their operations, 
and for this reason we do not feel at liberty to enter 
into this question. As to output, however, it may be 
mentioned that, without forcing in any manner what- 
ever, but with usual working, the maximum daily (24 
hours) output of the furnaces has been as follows : 

Furnace A, 307 tons (gross). Furnace B, 293 tons 
(gross). 





INDUSTRIAL NOTES. 

Tue fierce industrial conflict which has been and still 
is being waged in some parts of the United States 
shows that the ordinary American citizen is far behind 
the Britisher of the same grade and class. If we com- 

are the attitude and conduct of the miners in 

urham, or the federation miners in various parts of 
the country, and those in South Wales, we shall find 
that they were peaceable and well disposed in com- 
parison with the miners of Idahu, or the iron and steel 
workers of Messrs. Carnegie’s Homestead at Pitts- 
burg. Let us hope that the statements with reference 
to the miners of Idaho are malicious fabrications, for 
it is inconceivable that men who boast of being 
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‘*free citizens of a free state” should capture non- 
union men and burn them at the stake. The funeral 
pyre alleged to have been discovered in the gully, 
named the ‘‘ Fourth of July Canon,” was a ghastly 
sight, if really true. For the sake of humanity, for 
the sake of American citizenship, for the sake of labour, 
let us hope that it is a pure invention. The more 
recent news from Pittsburg would seem to indi- 
cate that savagery is not quite obliterated from human 
nature, and that, possibly, industrial warfare may, in 
some parts of the world, emulate the worst features of 
warlike periods, long since consigned to cblivion ex- 
cept in the pages of the historian. Labour has nothing 
to gain, but everything to lose by violence, outrage, 
and even the milder forms of intimidation and coercion. 
Law and order are and ever must be the basis of 
peace and progress; without the former the latter 
is impossible. Besides, violence will fail, must fail. 
The community is stronger than a class, just as the 
whole is greater than a part ; but, were a class war to 
break out, it would be, of necessity, merely sectional, 
and consequently weakly criminal. 





The quinquennial conference of the Amalgamated 
Society of Engineers, which has been sitting at Leeds 
during the past six weeks, and which will probably 
not finish its work before the end of another fort- 
night, has come to some decisions of an important 
character, and which may prove to be far-reaching in 
their results. In the first place, the new and aggres- 
sive element has extended the name of the society by 
the addition of the word ‘‘ International.” This is of 
small consequence, for the society was to all intents 
and purposes international from the first. The addi- 
tion will not strengthen the union, and the change 
may prove to be injuricus. A trading firm finds it to 
be most advantageous to preserve the old designation 
for business purposes, and even a trade union may learn 
wisdom from a trading concern. But the constitution 
has been changedalso. The government is to be in the 
hands of a permanent paid council, instead of being in 
those of a volunteer executive, unpaid except for 
time actually lost Then the qualification for mem- 
bership has been altered, perhaps for the better, 
because older members of the trade may join upon 
the principle of a graduated scale of payments to the 
union, The union is to be divided into eight electoral 
districts, and six organising secretaries are to be 
appointed. Piecework stands condemned by the 
conference, and is to be discouraged. But the most 
curious amendment of the rules is that in which it is 
resolved that no strike shall take place without a 
ballot of the entire society, and then only by the 
votes of three-fifths of its members. It is very sig- 
nificant that this resolution was proposed by a dele- 
“= from the north-east ccast, where strikes have of 
ate been frequent, and in many instances disastrous. 
The full effect of all these changes, and of others con- 
templated, remains to be seen. 





In the Lancashire districts trade generally has re- 
sumed its normal condition, without any serious dis- 
turbing elements. But some of the indications 
formerly noted have been accentuated, particularly 
inthe textile branches of industry. In the engineer- 
ing and cognate branches of trade, and in the iron and 
steel branches, there has been an absence of pressing 
activity, and in some departments things are quieten- 
ing down for lack of orders. But the decline in trade 
is only partially felt be to the present time. The 
leading machine toolmakers are mostly kept well em- 
de upon special work, and machinists have also a 

air amount of work still on hand to keep them going, 
although there is no push, and no great weight of new 
orders in prospect. Locomotive builders generally are 
not so well employed, and comparatively little new 
work is being “~ out; but the heavier stationary 
engine makers have sufficient work in hand to keep 
them fairly well employed. Boiler makers are toler- 
ably busy, with a moderate weight of new orders 
coming forward, so that the prospects are somewhat 
brighter. In the marine and shipbuilding departments 
the depression is most felt. In the shipyards of the 
Mersey district, no new work of any weight is in 
prospect, the men being employed upon the vessels on 
hand completing the work ready for launching. The 
iron trade generally is dull and lifeless. The buying 
is chiefly confined to present wants, and the smallest 
possible quantities. The — is that prices must 
come down, and consequently forward purchases are 
not largely indulged in. The absence of pressure for 
supplies leads to the belief that some reduction in 
rices is inevitable. For finished iron there is a better 
emand, but only in small quantities. The labour 
question is quiet; no serious attempt has yet been 
made to te vans reductions in wages, though the 
rumours are that some steps will be taken ere long 
in this direction. 


In the Sheffield and Rotherham district, thong 
business in many of the staple industries is slack, 
there are signs of a revival. The inquiries for crucible 
steel are numerous, and fairly remunerative prices are 





obtainable, especially for the better kind of brands. 
Filemakers are well employed at present, but the 
cutlery branches are dull and flat. The inquiries for 
railway material have slackened down, especially for 
wheels, tyres, axles, and springs, but a good deal of 
work is still on hand for general railway requirements. 
The rolling mills and tilts are rather badly off for 
orders just now. The inquiries in the silver and 
electro-plate trades are few, except for specialities, in 
which departments some firms are busy. Some of the 
slackness in local branches of trade is attributed to the 
anticipation of lower prices for material, the manufac- 
turers not caring for any increased activity at the pre- 
sent rates. On the other hand, the chances of any 
serious decline in prices are rather remote, for in some 
cases there is a tendency to a stiffening of prices. No 
further labour disputes of any consequence have 
occurred in the district, but there are fears that an 
extension of the movement in that direction may take 
place at any moment. If no further step is taken 
hastily there is just a possibility that the threatened 
reductions in wages may be averted, but if a labour 
conflict of any large dimensions arise the depression, 
which is rather indicated than realised, will become 
intensified. The scarcity and high price of fuel have 
had much to do with the unsettled state of trade in 
this district of late, and hopes were entertained of a 
decided fall in the prices of coal and coke. As regards 
the former it is not now expected that any great de- 
crease in prices is probable, but as regards coke it is 
thought that prices will go down to the level at which 
they stood before the Durham strike. This anticipation 
is rather problematical at present, but unless an 
increased activity is manifested in the industries using 
coke some reduction in price is inevitable. 


In the Birmingham district there is not a large 
volume of trade doing at present, the foreign demand 
being but poor. But the business done in pig and 
finished iron since the recent quarterly meeting is 
larger than was anticipated would be the case, the 
verbal negotiations having since been confirmed by 
regular correspondence and orders. An increased 
activity has been manifest in working up strips and 
sheet iron, angles and other descriptions of material 
suitable for local industries. A good deal of Govern- 
ment work is being still done in the district, but 
most of the mills are ts rted to be busy only 
upon inferior classes of work. There is an absence of 
any serious trade disputes in the locality, and there 
are no indications of any design to reduce wages in 
any of the chief industries. Prices are well maintained 
in iron and steel, the limited production of the last 
few months having steadied if not stiffened prices. 





There is little fresh to report with respect to the 
Cleveland district, either as regards the iron and steel 
industries or ironstone mining. The furnaces are 
getting to work fairly well, but many of them are 
still idle. The workpeople of the district are only 
slowly recovering from the enforced idleness of nearly 
three months owing to the Durham strike, but a 
change is already apparent in the better condition of 
the people. The recent election showed that their 
interest in politics was weakened by privation. The 
majority of the successful candidate was diminished 
by 3755 votes, though the member was one of the 
Pease family. Many of the voters had left the dis- 
trict, and then his opponent was a local benefactor 
during the period covered by the Durham strike. 
Gratitude led many to vote for him, and to abstentions 
where their political convictions were on the other 
side. 





The wages movement in the engineering and ship- 
building trades on the Tyne and the north-east coast 
generally advanced a stage during the past week, 
although no definite arrangement has yet been made 
between the employers and the workmen as to the 
proposed reduction. The reduction proposed by the 
employers was 10 per cent. in time wages and piece- 
work prices for all earning 30s. per week and upwards, 
and 74 per cent. for those earning 20s. per week, and 
under 30s. per week, and 5 per cent. on all wage- 
earners under 20 per week. At the prolonged inter- 
view between the employers’ representatives and the 
representatives of the engineers, boilermakers, and 
iron shipbuilders, the latter endeavoured to settle the 
dispute by an arrangement for 24 per cent. reduction, 
with the concession of an eight-hours day. Both of 
these offers were refused by the employers. With 
respect to the labourers the employers modified their 
demand. No reduction was to be made in the 
case of earners of less than 20s. per week ; from 20s. 
to 25s. per week 6d. per week reduction, and above 
25s. per week ls. per week reduction. Those terms 
the men’s representatives promised to lay before their 
constituents. The plumbers also had an interview 
and agreed to lay the proposals before their members. 
The next meeting will be between the representatives 
of the new union of engineers, called the National, 
and the steam engine makers, and the pattern makers, 
and other bodies affected by the proposed reductions. 











The men generally seem to favour an eight-hours day, 
and possibly if the employers could see their way 
clear to adopt the proposal the question as to the rates 
of reduction would be waived by the men. The inter- 
views were kindly and amicable on all sides, so that 
probably a strike will be averted and a compromise 
effected. 


It is to be feared that a serious crisis is imminent in 
the cotton industries of Lancashire. The Master 
Cotton Spinners have decided to issue a circular 
to the whole of the members of the Association 
in favour of a reduction of 10 per cent. in 
the rates of wages, provided that 75 per cent. 
of the spindles in the district favour that 
course. The replies are to be sent in by August 2. 
The Operatives’ Association have met the proposal by 
the reply that whilst the state of trade is not good, a 
reduction in wages will not better the ition. The 
Association further states that it will defend its 
members against the attack which is being prepared 
to be made against them. Some of the pet regard 
the employers’ circular as a mode of trying to lower 
the price of cotton, but if the worst comes it will be 
September before any attempt to enforce a reduction 
can take place ; in the mean time the workpeople will 
organise a resistance to the proposed reduction in 
all districts and all branches of the textile trades. 





The strike of leather dressersin Bermondsey has ended 
disastrously to the men. In two or three firms a com- 
promise was effected, and about 180 men returned to 
work. But the 700 men who commenced the strike 
five weeks ago have been beaten, and have given 
in unconditionally. The employers offered to concede 
the fifty-four hours per week, but they rejected the 
revised scale of rates of wages prepared by the men, 
on the ground that the state of trade did not warrant 
the advance in wages contemplated by thescale. The 
offer thus made was rejected by the men, but after a 
struggle of four weeks they had to give in by reason 
of the fact that non-union men were found to supply 
the places of those on strike. They have thus lost the 
concession offered by the employers. 





The vestry employés of London are agitating for an 
eight-hours day, and a standard wage of 30s. per 
week. It appears that Bermondsey pays 29s. 6d. per 
week, the London County Council 27s. per week, St. 
Pancras 17s. to 18s. per week, St. James 21s. per 
week. The demand now is for a uniform standard 
rate of 30s. per week throughout London, with an 
<p day all round, plus overtime in case of 
need. 





The strike of plumbers and glaziers at Bolton, 
which took place three months ago, and resulted in a 
eneral lockout of the building trades of the town, has 
Sonn settled by arbitration. The trouble arose over 
walking time, and allowance for out distances. The 
umpire awarded to the men the same terms and con- 
ditions as are in vogue in Manchester and other large 
towns in Lancashire, 

The system known as ‘‘ walking time” is peculiar to 
Lancashire, and was for a long time nearly, if not 
wholly, restricted to the Manchester district. It means 
that when the job is beyond a certain distance from 
the city the men meet at certain points at six o’clock 
in the morning and walk the rest of the way in the 
employers’ time, at the rate of three miles an hour. 
This wasa mutual arrangement, and was embodied in 
a code of working rules. In London the men have to 
be at their work at six o’clock, irrespective of the dis- 
tance. The rule only applied to the building trades. 





The eoncessions made by the Government to all em- 
ployés in the dockyards was too late to influence 
votes at the election. It seems to be the rule to vote 
against any Government after five or six years of 
office, in the hopes that the new Government will do 
better for the men than the old one. This mode of 
pressure augurs ill for economy in the spending de- 
partments of the State. 





The question of the sliding scale is still agitating 
the South Wales districts, those favouring the Federa- 
tion of Miners taking the lead in sowing the seeds of 
discontent. Mr. William Abraham, M.P., and Mr. 
William Evans, the agents of the Rhondda Miners’ 
Association, have just issued a circular asking that the 
vote shall be postponed until after the district meeting, 
so that the pros and cons may be discussed. It appears 
that the pitmen have expressed discontent that the 
officials have not taken a more active part in the recent 
discussions, but the agents explained that they ab- 
stained in order that no undue pressure should be 
attributed to them. This attitude of ‘‘strict neutrality” 
has been condemned because it has led to the notion 
that the officials rather favoured the abandonment of 
the sliding scale, whereas they have been, and still 
are, in favour of its continuance. 

At the NewSharlston Colliery, near Normanton, a dis- 
pute has arisen over ‘‘compensation money,” an allow- 
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ance made in consequence of the amount of ‘‘ muck ” or 
dirt in the Chain Gate district of the Haigh Moor Pit. 
This district had been idle for some time, but the pit 
has been recently restarted. The compensation money 
was paid for some time, but latterly the manager 
refused to pay it. At the pit-gate meeting recently 
held a deputation attended from the Yorkshire Miners’ 
Association, who urged that the pay ought to be sufli- 
cient without compensation money, but the men must 
act according to rule, and not leave work without 
authority. It was agreed to take a ballot of the men 
as to future action ; meanwhile the agents of the men 
will seek an interview with the manager and try to 
effect a settlement, both as regards the Stanley Pit, 
and also the Haigh Moor Pit; a deputation from the 
men’s committee will accompany the agents at the 
interview. 

The play-day question is still a difficulty in oem | 
of the mining districts, and probably ere long it will 
be settled by the withdrawal of the resolution. In 
some districts the men work longer hours on the other 
five days, so that in reality Saturday is not a play-day 
in the proper sense of the word, but only a holiday in 
consequence of the time being worked on the first 
five days in each week being equivalent thereto. In 
Derbyshire extra hours are now being sought on the 
first five days, but against this the agents of the 
Federation protest. 


In South Yorkshire both the iron trade and the 
coal industry are improving ; orders are more plentiful 
both for iron and steel, and consequently for coal. The 
agents of the union complain that the eight-hours men 
in the district, after working their stint in the mine, 

ut in four or five hours in the hayfield, and thus 
destroy the argument for aneight-hours day. If the 
men can work thirteen hours a day—eight in the mine 
and five in the hayfield—then a legal eight-hours day 
would be resented. 








The award of the arbitrator in connection with the 
Commission to whom the Cumberland miners’ dispute 
was referred has been issued. The claim of the coal- 
owners was for 15 per cent. reduction; the award is 
74 per cent, reduction in respect of the hewers, and 
12 per cent. reduction for the datal men. The ques- 
tion of ‘‘ dirt” is to be left to each colliery to make 
such arrangements as the nature of the colliery or the 
circumstances will warrant in each case. The men 
are to pay 3d. per week on account of gearing, 
sharpening, setting, &c,,and 5d. per week for lamps and 
oil. The award is only one-half as regards the hewers, 
and 3 per cent. less as regards the off-hand men, as 
compared with the original notices of reduction in 
wages. 








PORTSMOUTH DOCKYARD.* 
On Shipbuilding in Portsmouth Dockyard. 
By Mr. Wituiam H. Wuirs, C.B., F.R.S., Director of 
Naval Construction and Assistant Controller of the 


Portsmouth Dockyard.—The members of the Institution 
of Mechanical Engineers will find much to interest them 
in the Shipbuilding and Engineering Departments of 
Portsmouth Dockyard. At the same time they cannot 
fail to be impressed by the fact that the establishment 
exists, and has its scale and character determined, by the 
circumstance that it has been for centuries, and still re- 
mains, our principal naval arsenal. For nearly seven 
centuries Portsmouth is known to have been one of the 
head-quarters for the national fleet. In 1212 the sheriff 
of the county of Southampton was ordered to inclose the 
King’s Docks by a strong wall, and to provide suitable 
storehouses. A dockyard properly so-called was founded 
there by Henry VIII., coming next after that at Wool- 
wich, which was closed in 1869 ; sothat Portsmouth yard 
is now the oldest as well as the most important in 
existence. ‘ " ‘ 

Growth of Dockyard.—Like the Royal Navy itself, the 
yard had a modest beginning and a slow development. 
In 1540 the total area is said to have been about 8 acres. 
Until nearly the end of last century there was no basin in 
which ships could lie while completing or undergoing re- 
pairs; and the docking accommodation was ee 
the face of much opposition, and largely on the initiative 
of General Bentham, what was thought a great extension 
was carried out in the closing years of the last century. 
A basin about 24 acres in area, and six dry docks adjoin- 
ing it, were constructed ; these are still in useful work. 
Dwarfed though they are by subsequent extensions, these 
additions to the dockyard were oe , conceived and 
executed. Only a few years ago the Victory, Nelson’s 
flag-ship, was undergoing repairs in the yard, and her 
presence in the basin and dock gave an object lesson on 
the sufficiency of the scale on which the work was done 
for the utmost demands thought ible a hundred years 
ago. To Bentham also was largely due the introduction 
into the dockyards of steam power and mechanical im- 
provements of various kinds, including saw mills, metal 
mills, pumping appliances, &c. Other able men, amongst 
them the elder Brunel, aided in this movement ; and the 
famous blockmaking yrs devised by Brunel dates 
from this period. At the end of last century the yard had 
an area of 90 acres, and was capable of building and re- 
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pairing the largest classes of warships. For forty years 
there was little change. 

The development of steam propulsion for warships 
necessitated the next great change during the period 
1843-50. A steam factory, with all proper adjuncts, in- 
cluding engine and boiler shops, foundries, &c., was then 
added to the yard. Another basin, 7 acres in area, and 
four docks, capable of receiving the largest ships of the 
period, were constructed. By 1850 the area of the dock- 
yard had reached 115 acres; an increase of rather more 
than 100 acres in 300 years. So far the development of 
warship building had left the materials and structural 
aenenents practically the same as early in the century ; 
and the five building slips on the harbour front were still 
capable of use in the construction of ships of all classes 
and of the largest size. In the latest of the screw line-of- 
battle ships a full sail equipment was retained, and the 
character and arrangement of the armament were little 
changed from the days of sailing ships. 

With the introduction of armour plating and iron hulls 
a new era of rapid development began. Sail power was 
diminished or abandoned. Greater steam power and 
higher speeds were introduced. The old smooth-bore 
guns and their simple carriages gave place to rifled guns 
of greater weight and power, with mountings of novel 
design. Ships became larger in dimensions, more com- 
plicated in structure and equipment. Auxiliary machinery 
of all kinds—steam, hydraulic, and electrical—was intro- 
duced, either to perform operations formerly done by 
manual power, or to meet new requirements. All these 
and many other changes, to which reference cannot here 
be made, have necessitated corresponding changes in the 
_ and workshops of the dockyards, and have involved 
.~ expenditure. P 

here was a short period, from 1859 to 1869, during 
which Portsmouth fell behind Chatham and Pembroke in 
its equipment for iron shipbuilding, and in the scale of 
its operations. In 1869 however orders were given to 
lay down at Portsmouth the Devastation turret ship, 
ohieh was the first iron-hulled armoured vessel built here. 
Since that date the old standing of the yard as a first-class 
shipbuilding establishment has been fully restored. A 
complete and extensive plant has been installed in con- 
venient positions near the slips and docks where ships are 
built. New workshops and stores have been erected for 
electrical work, torpedoes and torpedo apparatus, gun 
mountings, &c. In short the dockyard has been made 
capable of meeting all requirements in the construction 
and equipment of ships of all sizes and classes. 

Shipbuilding in Docks.—In one particular present con- 
ditions compare unfavourably with past. Formerly there 
were five building slips, three of which were capable of 
receiving the largest class of ships then built. Now there 
is only one large slip suitable for building first-class 
armoured ships, and another suitablefor shipsof moderate 
size. On the other hand, docks are available, and are 
made use of for building the largest ships. The 
Centurion will seen now building in the dock from 
which the Royal Soverei was floated out in the 
presence of Her Majesty the Queen. Experience shows 
that, when docks are available, itis advantageous in many 
ways to use them for building ships. The risks and 
expense of launching are avoided ; the work of construc- 
tion is simplified, especially in dealing with heavy 
weights, such as armour plates ; and economy is rendered 
possible in various directions. It is recognised of course 
that a plan such as this, while reasonable enough in a 
dockyard with ample dock accommodation, is not appli- 
cable in private establishments generally. One eminent 
shipbuilding firm however works on similar lines, having 
the good fortune to possess docks. Alone among the 
contractors for the first-class battle-ships now building, 
Messrs. Laird of Birkenhead are constructing the Royal 
Oak in a dry dock, and will not float her out until she is 
far advanced towards completion, with hull armour fixed 
and engines erected on board. 

Latest Extension.—The latest and grandest extension 
of the dockyard to meet the new conditions was com- 
menced rather more than twenty-five years ago, and is 
now nearly completed. It includes three inclosed basins, 
having a total area of 50 acres, in which the largest ships 
can hie afloat; a tidal basin of 10 acres; five large 
docks, three of which are in use and two are being com- 
arg and two entrance locks, available also as dry 

ocks. The total area of the dockyard has thus been in- 
creased to nearly 300 acres. The fitting-out basin is still 
incomplete. Adjoining it, on Coaling Point, special 
machinery has been erected for the supply of coal to the 
fleet. Except at the period when the naval manceuvres 
are taking place, there may be seen in the basins a large 
number of vessels, constituting the fleet reserve, ready for 
service at short notice. Besides these vessels, there 
may always be seen new ships in various stages 
of progress; older ships undergoing repairs; and 
others lying in reserve, until they can be taken in hand. 
Moored in the harbour are many other vessels, some in 
commission, others in reserve. The squadron of royal 

achts; the armoured ship carrying the flag of the 

ommander-in-Chief ; the numerous gunboats, torpedo- 
boats, and small craft, attached to the gunnery and 
torpedo schools ; as well as the transport and store-ships, 
are all certain to attract attention. yamine the reserve 
ships are many famous vessels, but none more beautiful or 
more worthy of admiration than the first seagoing 
ironclad, the Warrior. The Victory remains to show what 
line-of-battle ships were a hundred years ago. Specimens 
of the screw three-deckers may also be seen, shorn of 
their masts and spars, but even thus left impressive by 
their heightand bulk. In fact nowhere else can be seen 
such an epitome of the history of shipbuilding for the 
Navy, as is constantly on view at Portsmouth. 

New Construction.—This brief glance at the history of 
the dockyard and the range of its work has been taken, 





in order that a fairer appreciation may be gained of the 
conditions under which new construction must necessarily 
be carried on here. Important as this section of the 
work undoubtedly is at all times, and specially important 
as it has become in the last three or four years, it still has 
to be subordinated to the requirements of the fleet. 
Sudden and exceptional demands from the fleet in com- 
mission have to be met even in time of peace; more. 
serious demands must be made when war is being 
waged. These are the conditions which necessarily govern 
the scale and character of the establishment ; influencin 
largely the arrangements of workshops, plant, basins, an 
docks. Great as are the resources of the yard for ship- 
building, and large as are the provisions for engineering 
and manufactures of special kinds, these are necessarily 
overshadowed to some extent by arrangements growing 
out of fleet requirements. Unavoidable difficulties have 
therefore to be faced in connection with new construc- 
tion, as compared with the facilities existing in private 
establishments of recent date, created solely for the con- 
struction of ships and machinery. When inspecting the 
dockyard members of the Institution will not fail to 
remember these essential differences ; and they will make 
due allowance for its antiquity, for its gradual develop- 
ment, and for the enormously rapid changes in naval 
material and oe a during the last forty years, 
which have revolutionised the shipbuilding and engineer- 
ing departments. 

ew construction falls chiefly upon the shipbuilding 
department of the yard, of which the chief constructor is 
the principal officer.. In recent years the manufacture of 
new machinery and boilers for ships of the Navy has 
been undertaken to a limited extent in this department. 
New engines and boilers have been made for the Rupert, 
now undergoing a thorough repair, their aggregate horse- 
power with natural draught being 4500. The engines 
and boilers for the second-class cruiser Fox, now building 
at Portsmouth, are also being made in the yard ; they 
will develop 7000 horse-power with natural draught and 
9000 horse-power with moderate forced draught. This 
new course has been taken by the Admiralty for special 
reasons, which have fed also to a certain amount of new 
machinery and boilers being made at Devonport, Chatham, 
and Sheerness. The steam factories at the dockyards 
however are chiefly engaged in the repairing of machinery 
or boilers, and the making of new boilers. As a rule the 
machinery and boilers for new ships have been obtained 
from the leading marine engineers of the country ; and 
this policy is still acted upon. 

The ne departments at Portsmouth and the 
other yards doalarge amount of new workin manufacturing 
torpedo tubes, and special apparatus of various kinds, 
which in the public interest it is considered preferable 
not to have made by contract. Such apparatus is neces- 
sarily experimental in the earlier stages ; and the bulk of 
this experimental work, in connection with gunnery as 
well as with torpedo fittings, has fallen upon Portsmouth, 
this port being the head-quarters for the gunnery and 
ne schools of the fleet. The first electrical workshop 
under the Admiralty was organised in the Chief Construc- 
tor’s department of Portsmouth yard, and has now grown 
into a large establishment of increasing importance ; and 
all the other yards have now at work electrical depart- 
ments, the staffs of which have mostly been trained at 
Portsmouth, 

Expenditure.—Under the Naval Defence Act of 1889 
the expenditure on new construction at Portsmouth, as 
well as at most of the other home dockyards, has been 
relatively increased. Large sums necessarily have to be 
expended also on the repairs and maintenance of the 
fleet, and on other services. The magnitude of the opera- 
tions at Portsmouth is indicated by the following figures 
taken from the Navy estimates for the current financial 
year, 1892-3, 


Estimated Expenditure. 

Labour. Materials. Total. 
New construction .. 255,450 184,380 439,820 
Reconstruction, repairs, 
&e., of fleet... .. 134,150 65,750 199,900 
Miscellaneous services, 
manufactures, work 
for other depart- 
ments, &c. ... «. 149,110 65,390 214,500 


538,710 315,520 854,230 


It will be seen that nearly half the estimated expenditure 
on labour and more than half the expenditure on materials 
are to be devoted to new construction. At present about 
7500 men areemployed in Portsmouth Dockyard. About 
60 id cent. of these are in the shipbuilding department 
under the chief constructor ; 25 per cent. are employed 
under the chief engineer ; and the remainder are distri- 
buted in other departments. 

Past Shipbuilding.—In this paper it is impossible to give 
even a summary of past shipbuilding operations at Ports- 
mouth. The appended Table I. has therefore been pre- 

ared a to illustrate what has been done during the 
ast thirty-three years in the construction of typical ships, 
and it is by no means complete. A few explanatory 
remarks must consequently suffice, 

The first three vessels, Prince of Wales, Duncan, and 
Victoria, were splendid examples of the screw line-of- 
battle ships, with wood hulls and unarmoured, which 
formed the main strength of the Navy when the ironclad 
reconstruction began. The Victoria was the largest 
three-decker launched at Portsmouth. It may be inte- 
resting to add that the cost of such a ship, including 
machinery, but excluding armament and ordnance stores, 
was about 230,0002. This was about three times the cost 
of a 100-gun _line-of-battle ship at the beginning of the 
century, and about twice that of the 110-gun sailing line 
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TABLE I.—PARTICULARS OF TYPICAL SHIPS BUILT AT PORTSMOUTH DOCKYARD 1859 TO 1892. 
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of-battle ships of 1840, On the other hand, it is less than | with submerged tubes for discharging torpedoes. Many | same name completed in 1864. So much has of late been 


one-third the cost of a first-class battle-ship of the present | changes and additions were made during her construc- | said and written res 
tion, and she was about 74 years in hand, costing about | scription of the 1 


ay. 

The Royal Sovereign of 1864 was launched in 1857 as an 
unarmoured line-of-battle ship. In 1862 her conversion 
into an armoured turret-ship of freeboard was begun on 
the plans of Captain Cowper Coles, R.N. The upper 
works were cut down, and the weight saved in this way 
and by other changes was devoted to armour-plating the 
hull and the turrets. She was the first armoured ship 
produced at Portsmouth, and was tried in 1864. 

The Royal Alfred was another converted ironclad 
armed on the broadside principle, with high freeboard 
and good sail power. She was one of a considerable 
number of such vessels built when a resolute effort was 


being made to overtake the French in the ironclad recon- | 


struction. 

The Devastation, laid down in 1869, was the first iron- 
hulled armoured ship built at Portsmouth. She has other 
claims to notice. Originally designed as a breastwork 
monitor with low freeboard to the upper deck, she 
was altered during construction by adding light 
superstructures ; and as completed was the pioneer of the 


numerous class of seagoing turret ships with moderate | 


freeboard and a few heavy guns, which are now on 
service in the Navy. Sail power was abolished ; dupli- 
cate engines and twin screws were trusted to entirely 
for propulsion. After nearly twenty years’ service the 
Devastation may now be seen in hand at Portsmouth for 
a complete renewal, which includes the removal of the old 
horizontal engines, and the boilers, carrying only 30 lb. 
steam pressure, and the substitution of vertical triple- 
expansion engines, and boilers working at 145 1b. pressure. 
The turret armament will be altered also to 10-in. 29-ton 
breechloaders. In this way the steaming capability and 
fighting efficiency of the ship will be much increased. Her 
iron hull is as sound and strong as ever. The first cost of 
the Devastation, excluding guns, ammunition, stores, and 
incidental charges, was about 360,000/. 

The Shah and Boadicea are unarmoured cruisers, with 
iron hulls wood-sheathed and coppered for service on 
distant stations where docking facilities do not exist. At 
the time of their construction they were notable for high 
speed, powerful armaments, and good sail power. The 
Boadicea is still on service as flagship in the East Indies. 
The Shah is now at Bermuda, employed as a stationary 
ship. She will long be remembered for her fight with 
the Peruvian turret-ship Huascar. 

The Inflexible, commenced in 1874, was the largest 
ironclad constructed for the Navy up to that date, and 
her displacement was not again equalled until the con- 
struction of the Trafalgar in 1886-90. She is a turret- 
ship of moderate freeboard, and was the first of the 
central citadel type. Her design grew out of the report 
of the Committee on Designs appointed by the Admi- 
ralty in 1871, with Lord Dufferin as chairman, and great 
controversy arose respecting the arrangement of the 
armour. Sheis remarkable not only for her size, but for 
other qualities. Her hull carries the thickest armour of 
any ship in the Navy; it is of iron in two thicknesses, 
which together make up as much as 24in. Her turrets 
carry steel-faced iron armour in two thicknesses, amount- 
ing together to 17 in. ; they contain four 80-ton guns, the 
heaviest muzz'e-loaders afloat. She was the first of the 


ting the vessel that further de- 
features in her design is here 


ing 


812,0007., exclusive of armament and establishment | unnecessary.* It will not be out of place however to give 


charges. She played a prominent part in the bombard- 
ment of Alexandria. Havin 
she is now on service in the Mediterranean. 

The Colossus is a smaller central citadel turret ship, 
carrying modern breechloading guns, with steel hu 
and steel-faced iron armour. Her capabilities as a steamer 
are much superior to those of the Inflexible; but in 


been thoroughly refitted, | 


a few particulars of the remarkable speed with which the 
work of building was carried on. Instructions to prepare 
to build were received on May 1, 1889. Full drawings 
and specifications were furnished on August 3. The 


1 keel was laid on September 30, 1889, by which time a 


large amount of preparatory work on framing, &c., had 
| been done. On February 26, 1891, the ship was floated 


thickness of armour and weight of armament she is in- | out of the dock where she had been built, fully armoured 
ferior to the larger ship. She is now in the Mediterranean | and weighing at the time considerably over 7000 tons. 


on active service. Her first cost on the same basis as for 
other ships was about 662,000/. 


cruiser, although she compared favourably with m 
| vessels ranking as battle-ships in foreign fleets. 
| possesses high speed, and is an excellent steamer. 
| bottom is sheated with wood and copper. Her armament 
and armour are moderate in character. At present she 
| is serving as flagship on the China station. Her first cost 
was 544,000/. 

The Camperdown is a barbette ship of the Admiral 
class, carrying a powerful armament, with armour of 
| considerable thickness, but limited in area on the hull. 
She possesses high speed and a large coal supply. 
| Respecting the defensive powers of this class also there 
| has been much debate. 
| class has found much favour. Three years’ working in 
| the Channel squadron has established their reputation 
|as good steamers and excellent sea-boats, while the 


part from this feature, the | 


|arrangement of the armaments is generally approved. | 
|The heavy guns, mounted in barbettes, are carried con- | 


| siderably higher above water than in most turret and 
| broadside ships. Although Portsmouth has built only 
| the Camperdown of this class, three other vessels built at 
Pembroke—the Collingwood, Howe, and Anson—came 
|to Portsmouth in an incomplete state, and were here 
| made ready for service. This fact is mentioned because 
| it illustrates a section of work on new ships, of which a 
| large share has fallen upon Portsmouth, Pembroke Yard 
| not being equipped for finishing large ships for sea. The 
first cost of the Camperdown was about 677,000/. 


The Trafalgar and her sister-ship, the Nile—the latter | 


having been built at Pembroke and completed at Ports- 
mouth—are the two most powerful turret ships afloat. 
They are of moderate freeboard, like the Inflexible, but 
are armoured on a different principle and exceptionally 
well protected. The armament is very powerful, and 
includes not only four 67-ton guns carried in two turrets, 


but also six 4.7-in. quick-firing guns mounted on the) 


broadside in a protected central battery. The Trafalgar 
has an immense advantage over preceding turret ships in 


this arrangement of the auxiliary armament. She isan | 


excellent steamer. Her keel was laid in Janua 
she was launched in Se 
for service in the ialiansenaan in April, 1890. The 
time occupied in her construction was much less than 
that spent in building the battle-ships which preceded 
her. The cost of construction was relatively less; ex- 
cluding armament and incidental charges it amounted to 
about 740,0007. 


} « Royal Sovereign.” —The Royal Sovereign of 1892 is a 


, 1886 ; 
tember, 1887 ; and commissioned | 


battle-ships to be fitted with internal electric lighting and | very differentshipinall respects from her predecessor of the | Institution of Civil Engineers, 1889, vol. xcviii., page 375. 


| 1889, vol, xxx., 


| The engines and boilers were ready, and were at once put 
on board. By April 19, 1892, she was practically com- 


| 


The Impérieuse is officially classed as an armoured | plete, and passed successively through her steam, gunnery, 
any | torpedo, and electrical trials, from that date to April 22. 
She | A month later she was passed into the fleet reserve as 
Her | ready for commission ; on May 31 she was commissioned, 


and on June 8 she left for Portland, carrying the 
flag of Vice-Admiral Fairfax in command of the Channel 
squadron. From the date of laying the keel to the date 
of commissioning, only two years and eight months 
elapsed. No similarly rapid construction of a modern 
first-class battle-ship has been achieved ; and the Admi- ° 
ralty officially expressed their satisfaction with the con- 
duct of all concerned. : 

The magnitude of the work will be better appreciated 
from the following figures. In the first three months 
after laying the keel, over 1000 tons of structural steel, 
&c., were worked into the ship. At the end of six months 
this had been increased to 2100 tons. Twelve months 
from the start about 3800 tons had been worked into the 
hull, exclusive of armour, which alone represented about 
1400 tons ; so that, inclusive of armour, a weekly addition 
of 100 tons weight has been averaged. Six months 
later, or a month after the ship was floated, the hull 
weights exceeded 4600 tons, and the armour ap- 

roached 2900 tons. Two years from ~aee the 

eel these weights had become 5300 tons in the hull, and 
2950 tons in the armour ; and when the ship was finished 
the total weight worked in had risen to 9800 tons, inclu- 
sive of about 3000 tons of armour. 

This rapid progress demanded the most thorough 
organisation at strenuous effort on the part of the officers 
at Portsmouth. It was rendered possible by the steps 
taken at the Admiralty in placing orders for materials— 
especially armour, propelling and other machinery, guns 
and gun mountings, and hydraulic apparatus—so that 
there should be no check to progress. Private firms 
intrusted with this work also deserve much credit for the 
manner in which, under considerable difficulties, they 
executed their contracts. The armour plates were ordered 
before any portion of the ship was to beseen. Within 44 
months from laying the keel, and before the ship was ready 
to receive armour, the first plate was delivered. When she 
was floated out of dock nearly all the armour was in place. 
Messrs. Cammell spared no exertion in effecting thi 


* Reference may be made to papers by the author “On 
the Designs for the New Battle-Ships,” published in the 
Transactions of the Institution of Naval Architects, 
page 150 ; and “‘ On the New Programme 
for Shipbuilding,” published in the Proceedings of the 
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delivery. The machinery contractors, Messrs. Hum- 

hrys and Tennant, began delivery of the engines and 
Colleen in November, 1890, anticipating considerably 
their contract dates, so that their work was waiting for 
the ship when she was floated out. Sir W. G. Arm- 
strong, Mitchell, and Co., the designers and makers of 
the hydraulic gun-mountings, &c., for the 67-ton guns, 
and of the 6-in. quick-firing guns and their mountings, 
gave equally early delivery, and by so doing contributed 

reatly to rapid completion. In short, this unprece- 

ented feat in warship building was the result of careful 
forethought and organisation, as well as of unremitting 
and harmonious effort on the part of all concerned. 

The Royal Sovereign has been built with no important 
variation from the original design. The intentions of the 
design have been fulfilled or surpassed in every particular. 
Rapid construction moreover has been conductive to 
economy, and the vessel has been completed for about 
35,000/. within the estimate for dockyard work. The 
original estimate of cost, excluding guns and ammunition 
as well as incidental charges, was 780,000/., which was 
subsequently raised to 790,000/.; and the actual cost will 
be under 760,000/. Guns, ammunition, and reserves, and 
the consumable stores carried, will bring the total value 
of the ship as she goes to sea up to a million sterling. 


(To be continued.) 





ON THE TRANSMISSION AND DISTRIBU- 
TION OF POWER IN MODERN SHIPS.* 
By Nasor SotianI, of the Italian Admiralty. 


In modern ships steam power is used not only asa 
propelling agent, but also to execute a great variety of 
other operations which in old ships were either not done 
at all, or performed by hand. Thus, on board merchant 
ships, a portion of the disposable power in the boilers is 
now employed to control the rudder, to weigh the anchor, 
to ventilate the ship, and to light it, to load and unjoad 
cargo, to pump the water, &c., and on board men-of-war, 
in addition to this, its employment is still greater, viz , 
for the working of artillery and torpedoes, the service of 
ammunition, &c. For each of these services to be exe- 
cuted in different parts of the ship, there is one or more 
special apparatus to be furnished with the power sup- 
plied by the boilers on board in one way or in another. 
There are several nieans employed, or that could be em- 
ployed, to attain this object, and the choice of a proper 
system of power distribution is of a great importance, 
both for the efficiency and regularity of the various 
services on board ships, and the economy in the actual 
function of the same, which tells on the general economy 
of the ship. : 

To give an idea of the importance of these services it 
will be sufficient to notice the following Table in which 
are indicated the auxiliary machinery to be found on a 
large modern ironclad as, for instance, the Re Umberto. 


Number and Power of Auxiliary Machinery in a First- 
_Class Man-of-War, 














Power Indi-; 
aber cated in | —_— 
. of Ma- | Horses for | ‘ota! 

Machinery. chinery on] each Ma- | Power. 

Board. |chine. Full 

Force Used.| 

| 
Main hydraulic pumps.. oe 2 160 | 320 
Secondary o os ~ ee } 7 80 
Steering gear... i es ae ee | 200 
Main capstan... os os oe | os 160 
Warping capstans oe oe oe | ow } 100 
Dynamos .. ee oe ee - ee | 100 
Compressed air pumps 2 | 60 
Fire engines “ = 2 60 
Circulating pumps 4 | 240 
Main feed pumps 4 160 
Auxiliary ” 6 | 240 
Bilge pumps | d 120 
Exhaust pumps .. wi | 2 140 
Forced draught for boilers ..| 12 240 
Ventilating engines... ool 8 80 
Turning gear (for main engines) 2 50 
Starting gear... of an 2 50 
Pumps for auxiliary condensers 2 40 
Ash hoists.. af ss oo 6 se 30 
Workshop engine - 1 <= 10 
Total o» oe o| 69 2480 


Of course these machines do not all work at one and 
the same time, nor at full power, and it is doubtful if, 
even during a combat, the collective power in action of 


. the secondary engines would reach the half of the total 


wer before indicated ; but being even reduced to so 
much it is always considerable. Power may be supplied 
to these apparatus : 

1. Kither by rigid or flexible mechanical tranmissions, 
that is either by shafting or otherwise, by ropes and by 
belts, and so forth. 

2. By steam; insuch case each apparatus must have its 
own steam engine, 

8. By pressure water; and then a central steam 
engine is required in order to eune the water, and 
a'so hydraulic engines at the points where the power has 
to be utilised. : 

4. By compressed air; and as in the preceding case, it 
will be necessary to have a central engine to produce 
compressed air, and each apparatus must have its own 
engines acting by compressed air. 

5. Lastly, by electricity, with a central engine gene- 
rating the electric current and electric motors at the 
operating points. 


* Wea e indebted to Messrs. Wighham, Richardson, 
and Co., of Newceastle-on-Tyne, for the translation of this 
paper. 





Now since the power comes from the steam in the 
boilers, steam is evidently the most direct and simple 
medium to convey and distribute it to where power is 
wanted. 

We may have to change the form of this power which 
in the boilers is in a thermic state, and so we shall the 
various kinds of apparatus necessary for the transforma- 
tion we require to produce, Although the development 
of the power may by this transformation be made longer 
and more complicated, yet in many cases in the new 
form it is better adapted to the action it is intended to 
produce, or affords some other advantages which make it 
preferable. 

In men-of-war, especially, power is already developed 
and utilised in different degrees, in several different 
forms, and this is the case because to light by electricity 
we require electric engines, and to cause torpedoes to 
move we require pumps to charge them with compressed 
air, and so on. 

I propose therefore to examine the merits and defects 
of these several different forms, and the extent to which 
each may be applied, so that we may determine which is 
the best adapted to each individual case. 

Power Transmission and Distribution by means of 
Shafts, Gearing, &c.—This system of power transmission 
and distribution is not possible on board ships, except on 
a very limited scale, and in fact it is only used in the 
workshop for the few machine tools, and in the working 
of the rudder. . 

Did we wish to extend it further, even without taking 
into account the considerable weight of the shafts and the 
great losses by friction, this system would entail a compli- 
cation of gearing, blocks and belts such as to make it 
quite impracticable, Far more practicable, on the cun- 
trary, are the other systems to which I will now turn my 
attention. 

Power Transmission and Distribution bu means of 
Steam.—The system of transmitting and distributing the 
power by means of steam is, as we have already stated, 
the simplest of all, as also the one most generally em- 
ployed. In the mercantile navy especially, with the ex- 
ception of a few ships, which use hydraulic apparatus to 
load and discharge cargo, all the rest use steam for the 
various machinery and sevondary apparatus on board. 
Even in the Royal Navy steam machinery takes the lead, 
hydraulic machines being, as it were, confined to heavy 
artillery only. With steam no other intermediate medium 
is required between the source of power and the working 
machinery, and therefore the action of these machines is 
completely independent of other apparatus. As long as 
the boilers are working and the circuit of the steam is in 
good order, all the ae machinery can continue 
acting, and if any one part should get out of order, the 
work of the other machine will not be affected. We may 
also add that steam is a very pliable moving agent, that 
is to say it can generally be well adapted to any special 
conditions in which it has to act, especially when used, as 
is nowgeneral, atahigh pressure. Against the above ad- 
vantages must be set, however, some disadvantages ; 
steam used on board ships is saturated, and, therefore, a 
very little cooling produces condensation. From this 
comes the necessity of applying drain cocks to the circuit 
of steam, and to the cylinders of working machinery ; 
further the flooding by water of a compartment of the 
ship through which the steam circuit passes, might inter- 
rupt the action of many machines. For instance, if the 
flooding should be in the after hold of the ship, all the 
machinery placed in the after end of the flooded compart- 
ment, among which is the steering gear, would inevitably 
become inactive. 

Steam circuit must be complete ; that is to say, it must 
have two pipes—one for sending the steam to the cylin- 
ders of the working machinery, the other for discharging 
the steam from these machines into a sufface condenser 
before passing again as water into the boilers. Herein is 
a greater difficulty and ep sew than in systems with 
one pipe only. Another disadvantage, moreover, is the 
quantity of lubricating substances which from the various 
auxiliary steam engines find their way to the condensers 
and thence to the boilers, considerably impairing both 
the good action of the latter and their durability. 
Finally, in a steam system there is this other drawback 
—that it heats the parts through which it passes or in 
which it acts. 

As far as the actual power from the steam system is 
concerned, it is made i ahs two factors, namely, the 
power resulting from the boilers and the power resulting 
from the steam circuit, properly so called. And we may 
say at once that the net result of power is not very high, 
because for auxiliary engines simplicity and steadiness of 
action are aimed at rather than special economy of steam. 
However, some improvements have been made of late 
years, and in modern vessels with high-pressure steam 
the auxiliary engines that have to be kept repeatedly and 
long in action are made of the compound type with con- 
siderable economy of steam. In the compound type of 
engines the consumption is reduced by nearly 30 per cent. 
Further progress may be made in this direction. If 
steam for transmitting power is economical on board 
ships, where the distance to which power is required to 
reach is not very great, it is no longer so on land at 
greater distances, owing to the great condensation in the 
steam pipes. 

On board ships, where the main engine is moved by 
steam, it finds a very suitable application, preferable to 
any other, for the auxiliary machinery in the engine and 
boiler rooms, more especially for the machines in which 
steadiness and continuity of action is indispensabl 
required ; and among these latter are the pumps and all 
machines that are an integrant part of the moving ap- 
paratus of the vessel and necessary for its action. For 
such apparatus steam offers every advantage, and most of 
the objections noted above are avoided. 





Transmission and Distribution of Power by Water at 
High Pressure, commonly called the Hydraulic System.— 
This is already in actual application on warships for the 
working of large guns, and in some also for the steering 
gear, the winches, the capstans and the windlasses. In 
merchant ships hydraulic apparatus is not much used. 
Only comparatively few ‘athe use of it for loading and 
discharging cargo, notwithstanding that it is so well 
adapted for that service. This is probably owing to the 
greater first outlay. The chief merits of this system are 
its simplicity and steadiness, serious accidents rarely 
occur, its management is easy, and above all, there is a 
perfect control over the working of the apparatus, which 
can be promptly regulated at will and with precision. 
This _ is of course due tothe liquid being incom- 
pressible, 

In ships, the system in question has also the advantage, 
not to be found with steam, that no inconvenience arises 
in case any part or parts of the ship, containing hydraulic 
apparatus, or crossed by the hydraulic circuit, become 

ed. All my readers must perceive the importance 
of this as regards the steering apparatus. Moreover, 
with the hydraulic system no radiation of heat, nor hot 
water leakage causing dampness or unwholesomeness, are 
possible; and an escape of the moving fluid, which, in 
the case of steam, might be attended with disastrous con- 
uences, would cause no mishap. 
he hydraulic system requires, my ey with the steam 
system, two sets of pipes, one to lead the water to the 
je the other to discharge it and lead it back to 
the pumps. With this difference, however, that hydrau- 
lic pipes are small in diameter, and for that reason they 
are easily fixed, nor have they the defects noted above 
which are inseparable from steam pipes. 

Hydraulic apparatus is particularly adapted for great 
power, with slow rectilinear and limited movements, and 
still more suitable for those operations which it is neces- 
sary to regulate with facility, steadiness, and precision ; 
such as the working of guns and the fittings for loading 
them, the steering apparatus and the cargo cranes. For 
operations that do not require a slow movement, nor seg- 
mental or rectilinear movement, hydraulic apparatus is 
less suitable, the use of water being adapted to slow 
speeds only. In other cases it is evidently improper to 
use hydraulic power, because of the great loss that will 
ensue from the resistance in the pipes and valves and from 
the packing, and also because of the shocks to the appa- 
ratus at every changed direction of movement. Slow 
speeds require therefore high pressures. If we adopted 
hydraulic apparatus acting at low pressure and conse- 
quently with a large volume of water, large pipes would 
be needed to prevent an excessive loss of load. Both the 
—— and the connection would be heavy, bulky, 
and unsuitable for ships, the working of the apparatus 
would by no means be easy because of the difficulty in 
—— the movement of large masses of water, and 
so we should only have the difficulties without having the 
advantages of steam apparatus acting at an equal pres- 
sure. Finally, for the due efficiency of the hydraulic 
system it is necessary that the pressure in the pipes be 
kept high and constant, which would be difficult if in the 
circuit there were several working machines in quick 
motion. It is perhaps owing to this reason that the 
hydraulic system has not received on board the Royal 
Navies that development which in other respects it would 
deserve. 

As we have already stated with this system a form of 
power, different from that supplied by the boilers is used, 
and it is necessary therefore to know how to produce it. 
A pump moved by steam and giving back in mechanical 
power through water under pressure form the thermic 
— of the steam is what is bogie gd used. In 

ydraulic machinery on board ships, with the usual pro- 
portion for the diameters of pipes and for the main valves, 
the result is not under 90 per cent. That of the genera- 
trix pump is not so high. 

So far hydraulic pumps. on warships have been made 
with single expansion engines, but on more modern ships 
compound engines, far more economical], have been intro- 
duced. Hydraulic pumps are among the most powerful 
auxiliary machinery of the ship, and it is, therefore, only 
reasonable to study economy of steam, more especially if 
we consider that their action must be areclegel in action 
just when it is necessary to have all the power which the 
boilers are capable of developing. 

The actual economical result of hydraulic pumps is made 
up of two co-efficients, namely, the power resulting from 
the steam engine and that from the pump. The former, 
supposing the engine is compound, we may take to be 
60 per cent. The sa can be set down at 85 per cent., 
and, therefore, the power resulting from the pump is 
about 51 per cent. I disregard the - thes of power in the 
pipe leading the steam to the hydraulic pumps because it 
is insignificant, these pumps being, as a rule, placed near 
to the boilers. The total resulting power of the hydraulic 
system is, therefore, equal to 0.90 by 0.51 = 46 per cent. 
or nearly so, By the present system the action of every 
machine is dependent upon that of the steam hydraulic 
pumps; so that, if the latter get out of order and cease 
working, all the hydraulic working machinery must also 
come to a standstill. It is owing tothis that in warships 
whenever hydraulic gear is applied there are always two 
independent hydraulic pumps in action, they are both 
kept going so that one may fill the place of the other in 
case of any accident. This requirement applies not only 
to the hydraulic system, but to all systems in which no 
direct use of steam is made. 

As it has been stated before, the hydraulic system can- 
not universally be applied for the transmission and dis- 
tribution of power on board ships, use it is not suit- 
able to move machinery, so generally used on board, in 
which rapid motion is wanted. 

(To be continued.) 
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STEAM ENGINES AND BOILERS. 


14,113. D. H. MacBrayne, Glasgow. Steam Boilers. 
(8d. 3 Figs.) August 21, 1891.—This invention relates to steam 
boilers used for marine and other purposes ; its object being to 
— ample steam space with a comparatively small height. 

he horizontal water space A, directly over the furnaces B, is 
made of an annular form, and communicates with a narrow 
annular cylindrical water space C at the inner ends of the fur- 
naces. The fire gases ascend past the outer part of the annular 
water space A, and within the water space D, formed between 
the lower part of the outer shell of the boiler and inner 
shells F inclosing the furnaces B and other parts. The combus- 





Z 


tion chamber G is formed above the horizontal annular water 
space A, and its outer part is crossed by vertical water tubes H, 
connecting the horizontal water space with the upper part of the 
boiler. The fire gases crossing the vertical water-tubes H, con- 
verge towards the centre of the combustion chamber G, and 
descerd through space K, inclosed by the annular cylindrical 
water space C, at the inner ends of the furnace B, and pass through 
a flue L, under the boiler to a funnel arranged outside of the 
boiler. With this construction the upper part of the boiler com- 
prising the steam space M, is not diminished by the ordinary fiue 
and can be made of ample capacity with diminished height. 
(Accepted June 22, 1892). 


13,990. A. L. Sellier, San Fernando, Trinidad, 
British West Indies. Steam Traps. [8d. 1 Fi.) 
August 19, 1891.—This invention comprises means for automatic- 
ally discharging water of condensation from steam pipes or from 
any apparatus  Boree by steam, and is applicable for dealing with 
large quantities of water due to condensation and for steam of 
high, low, or varying pressures. A vertical cylindrical vessel A, 
of cast iron, is provided with a bolted-on top cover B, the removal 
of which gives easy access to internal parts. An inlet C, from 
the steam pipes is formed in the side of the vessel A, near the top, 
and is internally shielded by the baffling flange D, to prevent the 
current of steam or water from impinging directly on the float E, 
which is made with a cylindrically flanged curved top and bottom, 
completely enclosing the air space of the float. A vertical tube 
F, having a closed upper end, is fixed concentrically in the float 
E, and this tube is fitted to slide on a central fixed vertical tube 

















G, closed at its upper end by a screw plug, and forming an 
inward extension of an outlet piece J, fixed in the bottom of the 
casing. Near the bottom the fixed central tube G has formed in 
it a number of holes K which are covered by the tube F when the 
float is in its lowest position ; complete closure being insured by 
a bevelled surface L at the mouth of the float tube F, fitting upon 
a bevelled shoulder formed on the outside of the central fixed tube 
G. When the float E is raised by the water which enters the vessel 
A,the float tube F uncovers the outlet holes K and allows the 
water to pass off ; but the float tube F closes the holes K before 
the water in the vessel A descends so low as to uncover the holes 
tosteam. An adjustable spring M is applied to the float E by 
means of a rod, connected to the top of the float and extending 
out through a stuffing-box in the cover B. This rod N serving 
not only for the application of the spring M, but also for moving 
the float E by hand, in order to ascertain that it is in free working 
order and notsticking. (Accepted June 22, 1892). 


Oscillating Cylinder Engines. [8d. 3 Figs.] August 14, 
1891.—In this invention a part of the valve’s motion is derived 
from the oscillation of the cylinder by a lever which moves the 
valve being acted upon by a curved guide-bar; this guide-bar 
receiving motion from an eccentric cn the crankshaft. The valve 
spindle A, the outer end of which is guided by a bracket B, fixed 
on the cover of the cylinder C, is moved by one end of a lever D 
centred near its middle in a bearing E on the cylinder cover. The 
opposite end of this lever has fixed on it a pin F, which, witha 
bush on it, slides in a groove formed on the inner side of a curved 
guide-bar G. This guide-bar has on it aspindle H, held in a bear- 








which is guided vertically by these rods working in guide-eyes in 
a fixed bracket L. The spindle H has jointed on it forked ends of 
a rod of an eccentric P on the crankshaft Q, this eccentric being 
at the same side as the main crank, the motion it imparts being 
reversed by the lever D. The spindle of the guide-bar G has on 
its outer end a lever S, by which the angular position of the guide- 
bar is adjusted for direction of rotation and extent of opening, 
this lever being connected to handing mechanism by a connect- 
ing link T sufficiently long to avoid the angular position of the 
guide-bar G being objectionally affected by the motion due to the 


eccentric. (Accepted June 22, 1892). 
ELECTRICAL APPARATUS. 
13,114. T. Parker, Wolverhampton. Electric 
Furnaces. (8d. 2 Figs.] August 1, 1891.—In this invention 


a conglomerate carbon is employed into which the conductors for 
the current are embedded. At each side of the furnace A atrough- 
like projection B is provided for the conglomerate carbon and 
into the trough the conductors for the current are brought; the 
conductors being connected to metal blocks D in or between the 











outer projecting portions of the trough which with the ends of 
the conductor C and the blocks are connected by rivets. Carbon in 
a divided condition is then introduced into the troughs and com- 
pressed in them and around the terminals C therein. The con- 
glomeration of the carbon can be effected by means of a cementing 
material such as pitch, and blocks of carbon may be bedded in the 
conglomerate mass. (Accepted June 22, 1892). 


13,926. L. B. Atkinson, C. W. Atkinson, and F. 
Hurd, London. Electric Locomotives, and Con- 
ductors for use therewith. (8d. 4 Figs.) August 18, 
1891.—This invention relates to electric locomotives, and provides 
for the use of a double conductor capable of being employed 
either on the sides or overhead whilst protected, so that, except 
intentionally, it cannot be touched. An electromotor A is 
mounted upon springs B carried on a light framing C, which is 
mounted upon four wheels D, and made in two parts, each 
relating to one axle and a pair of wheels, and pivoted 
one upon the other at E, so as to havea relative movement about 
an axis in the direction of the length of the locomotive. The 
two pairs of wheels are connected to each other by coupling- 
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reds F journalled on crank-pins on the wheels, one pair of which 
only is driven from the motor. The motor shaft C carries a 
pinion H engaging with a spur-wheel K carried by a second shaft 
k, which is mounted to journal on the motor or on a rigid exten- 
sion thereof, and carries a second pinion L engaging with a gear- 
wheel M, supported by the driving-axle d. On each side of the 
locomotive is a link N pivoted at a point between its two ends 
upon the driving axle. At one end of this link is pivotably hung 
the underframe C, and at the other the motor, the point of 
suspension being upon the shaft & or coincident with its axis. 
Starting, regulating, and reversing apparatus are provided, 
with levers, so as to be operated from either end. (Accepted 
June 22, 1892). 


MACHINE TOOLS, SHAFTING, &c. 





13,€91, M, Paul, Dumbartor, 


Valve Gear for 


14,987. Siemens Brothers and Co., London, A. H. 


ing in a crossbar J, which with two rods K fixed to it, form a slide 


Drill. (8d. 1 Fig.] September 4, 1891.—This invention relates 
to a rotary drilling apparatus driven by electrical energy sup- 
plied from a g tor at a dist , the apparatus being so 
arranged in a compact portable form that it can be readily 
applied in any position for drilling holes in iron or steel plates. 
The frame consists of two parallel soft iron side bars A connected 
together at an intermediate part of their length by a transverse 
bar B of soft iron, and connected at the one end by a transverse 
non-magnetic crosshead C. On the intermediate bar B are 
mounted two bobbins D, the windings of which receive the 
current from tbe generator at a distance, whereby the free ends 
a of the two side bars A are made to constitute a pair of electro- 
magnetic poles. When these ends are placed against the iron or 
steel plate to be drilled, this plate, closing the magnetic circuit, 
causes the drill frame to adhere to the plate. Near the other 
ends of the iron bars are attached arc-shaped pole shoes forming 
another pair of poles E, and between these a ring-shaped arma- 










































































13987 


ture F is mounted on a central hollow axis G parallel with the 
side bars A, through which axis the drill spindle H passes loose. 
Theend of this spindle runs in a bearing in the non-magnetic 
crosshead C,and the part of the spindle beyond the armature 
is guided by passing through acentral hole in the iron cross-bar 
B between the two bobbins D, the spindle being advanced as the 
drilling proceeds by means of a screw L. The tubular spindle of 
the armature carries a commutator M, the brushes for which are 
fixed within acasing N attached to the magnetic s‘de bars, and 
enclosing the whole of the working parts, the one side of this 
casing carrying a bearing for the drill spindle H. On the other 
side of the armature its tubular spindle carries a toothed 
pinion P, with which gears a toothed wheel Q mounted loose on 
one of the magnetic side bars. The boss of this wheel carries a 
toothed pinion R which gears with a toothed wheel S fitted on the 
drill spindle, so that the latter is caused to rotate by the wheel 
while it is free to slide through it. (Accepted June 22, 1892). 


MINING AND METALLURGY. 


13,726. J. Carron, Lille, France. Casting Lead. 
(8d. 3 Figs.) August 14, 1891.—This invention has for its object 
to provide means for casting lead in the form of gratings to be 
used in the manufacture of white lead. A is the furnace in which 
the lead is melted, Ba tap-hole by which it escapes, and B' a 
spout delivering it on to a wheel C, which is in the form of an 
annular trough containing the mould for producing the gratings. 
On the outside are teeth 5, driven by apinion 4. The lower part 
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of the wheel turns in the reservoir D into which a stream of water 
is introduced to cool the wheel as it becomes heated by contact 
with the molten lead. E isan incline with blades for lifting the 
continuous grating which is cut into lengths by a circular knife 
and conveyed away by an endless band G, driven by a pulley K ; 
and 1 is a bevel pinion on the main shaft gearing with the pinion 
mounted on the same shaft as the pinion 3 driving the pinion 4, 
which gears with the teeth on the wheel C. (Accepted June 22, 
1892). 


20,416. F. J. Bell and W. B. Bassett, London. 
Separating Magnetic Ore from Sand. [8d. 2 Figs.} 
November 24, 1891.—This invention relates to means for separat- 
ing the granular magnetic ore from the sand with which it is 
fcund mixed. For this purpose the mixed ore and sand is caus: d 
to stream over the periphery of a revolving drum, presenting the 
polar ends of a number of electro-magnets B. Each of these 
magnets has its coil C connected to segments of a commutator 
which revolves with the drum, and has bearing on it a pair of 
brushes connected to the terminals of a voltaic battery or other 
source of electricity. These brushes are so arranged relatively to 
the commutator segments, and the coils connected to them, that 
during the revolution of the drum the electro-magnets on the one 
side, where the mixture of ore and sand streams on them, are 
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excited, attracting the magnetic granules, and causing them to 
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adhere to the prongs of the drum while the non-magnetic sand 
falls away, and that on the other side the magnets are rendered 








nert, allowing the magnetic granules to fall away intoa receptacle 
in which they are thus collected separate from the sand. 
(Accepted June 22, 1892). 


RAILWAY APPLIANCES. 


22. J. R. Richardson, Boothen, Stoke-on-Trent. 
Drawbars for Reducing Strains on the Under- 
framing of Railway Vehicles. (8d. 10 Figs.) January 1, 
1892.—This invention has reference to drawbars for use in con- 
nection with the underframes of railway vehicles, fitted with 
laminated springs, and the object is to reduce the strains on the 
vehicles when in use. Metallic cylinders, having one of their ends 
partially closed, are eecured against the inside of each of the 
middie bars ¢, c2 by means of metallic rods fs 9, 93, g4, extending 
from the middle bara to drawbar plates h,h®. Within one of the 
cylinders f are three india-rubber discs which are a little less in 
diameter than the inside of the cylinder, to allow for expansion. 
Contiguous to the outer disc is placed the partially-closed end 
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of a slackly-fitting hollow metallic ram, within which are four 
india-rubber discs, also smaller than the diameter of the ram, to 
permit expansion ; and in order to retain them within the ram, 
against the outer one, a metallic plate is placed, the several 
parts being connected on the inner end of each drawbar by 
metallic bars, a part of each drawbar passing through holes 
formed through the middle bars, rubber discs, and castings, and 
connected by cotters to the metallic drawbars and the metallic 
straps which embrace the laminated metal plates forming the 
springs, the outer ends of the straps bearing against one side 
of the washers, the inner ends resting in recesses formed 
in the sides of the spring-block of the underframing of the 
vehicles, and the ends of the springs bearing against the inner 
ends of the buffer rods. (Accepted June 22, 1892). 


MISCELLANEOUS. 

13,772. L. Hargreaves, Accrington, Lancashire. 
Cotton Openers or Scutchers. (8d. 4 Figs.) August 
15, 1891.—This invention comprises the arrangement of driver 1 
and toothed plate-wheel 3 on the axis of the bottom callender 
roller 4, the plate-wheel 3 being loose on its shaft 5 and having a 
driving-piece cast on its boss. Fast on the shaft 5 is a collar 
having a corresponding driving-piece which comes in contact 
with the nug on a collar loose on the boss of the fast 
collar, and this nug comes in contact with that on the plate- 
wheel 3 so that this plate-wheel makes nearly two loose 
revolutions before driving the callender roller 4 and can be caused 
to move o/s nearly one revolutiou if only one fast collar is 
employed, and nearly two loose revolutions if fast and loose 
collars are used. In connection with the stop motion are step 
levers 11, 12, one of which, 11, is mounted on a fulcrum stud, its 
upper end carrying a toothed-wheel 14 gearing with and driven 
by the wheel 15 on the top callender roller 16, and as one of the 
notched pointers on the wheel 15 meets one of the pointers on the 
wheel 14, the latter is forced away from the former and the lever 
11 turns on ite fulcrum stud and the finger on the lower end of 
the lever 11, presses against the end of the slide 18 moving the 












































atter so that its holding catch is moved ou” of the holding notch 
in the other step lever 12 and a lever 16 falls by gravitation 
moving on its fulcrum stud toa rest which bg its falling 
too far, but so far that a cranked arm of the lever 19 on which is 
carried a grooved pulley and driven wheel is moved out of gear 
with the driving pinion and the ‘‘feed” of the machine isstopped. 
When this lever falls a beak pressing on the end of another lever 
26 moves the latter on its fulcrum, and the end forces a slide 
along its rest in the lever 12 so that the end of the slide is moved 
out of its holding notch, and the lever 12 will fall by gravitation 
as soon as 11 presses against a stud and moves a slide from off a 
holding notch, and this takes place when the second of the notched 
pointers and pointers 18 meet, the lever 11 being turned a little 
more on its fulcrum by the second pointers being rather longer. 
When the lever 12 falls it moves on its fulcrum and carries with 
it a driver 1, which is mounted thereon and moves it out of gear 
with the plate wheel 3 and stops the machine. A volute spring, in 
conjunction with the toothed plate wheel 3, is coiled and charged 
when the wheel is rotating in its working direction, the power of 
the spring being utilised for reversing the plate wheel, 80 as to be 





ready to run loosely on its shaft before next starting the machine, 
and in order to moderate the s of rotation on its backward 
a a brake spring is applied thereto. (Accepted June 22, 
1892 

13,967. E. Appenzeller, Alost, Belgium, and E. 
Filleul, Hatten, Alsace, Germany. Testing the 
Strength of Cotton, &c.,in the Raw State. (8d. 8 Figs.] 
August 19, 1891.—This invention consists of two separate parts to 
be used in ee with one another, the first, a gauge which 
serves to enable a person to obtain asmall bundle of the cotton or 
other fibre of a determined sectional area; the second being a 
balance for testing the breaking strain of the small bunch of fibre 
whereby a planter can compare the strength of samples of cotton 
in the raw state. Each of the pair of small vices d, d' are pro- 
vided with corrugated gripping jaws, arranged to be opened 
by a spring e whenever the vice screw f is turned to re- 
lease them. The ends of the flat bunch of fibres g are then laidin 
the jawsof the vices and the screws turned to securely close them. 
The shank of the vice d is connected by a rod h to one end of a 
coiled spring, the other end of which is firmly secured to the end 
plate of acasing within which it is placed, the casing being 
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fixed upon aframe k. On the top of the casing is fixed a graduated 
scale, the pointer of which is actuated by means of a pinion gear- 
ing into a sliding rack which is moved by a finger whenever the 
spring is extended by the application of strain upon the rod h. 
The shank of the other vice is connected by a cord to a grooved 
pulley fixed upon a short shaft supported in bearings on the 
frame and having secured on it a wormwheel which is turned by 
means of a worm fixed upon a shaft furnished with a handle. 
After the ends of the flat. bunch of fibres have been secured in the 
vices this handle is turned, and by means of the worm and worm- 
wheel turns the shaft and pulley, and so by means of the cord 
draws out the rod A and finger and extends the spring until the 
resistance of the latter becomes so great that the bunch of fibres 
breaks. When the fibres break, the rod h is drawn back by the 
contraction of the spring and the finger remains in the position 
which it pied at the t of breakage, consequently a 
glance at the position of the pointer on the dial will instanuly 
show the actual breaking strain. (Accepted June 22, 1892). 


16,004, H. J. Gwynne and G. E. Fowler, Melbourne, 
Victoria. Valve for Controlling the Inflow and Dis- 
charge of Hydraulic Pressure to and from Lift,&c., 
Cylinders. [8d. 4 Figs.) September 21, 1891.—This invention 
consists of, firstly, a cylindrical slide rod or valve having two dis- 
tinct ports in it, each port having perforations at both its ends ; 
and, secondly, a casing for the slide rod, having three branches on 
it—one for receiving the hydraulic pressure supply from main, 
another for connection to the lift cylinder, and the other for 
leading off the discharge from cylinder. A is the valve rod 
having a long narrow passage A! formed in it that communicates 
with exterior by small holes a at each of its ends. A* is a shorter 
passage also communicating with exterior by small holes a' at 
each end, these ports being separated from each other by a central 
metal division A’. B, B!, B?, and B3 are the nnd eng forming 
the casing or valve box, B has a branch C on it leading to lift or 
other cylinders, B' has a branch C! for connection to hydraulic 
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pressure supply main, and B® has the discharge branch C? on it. 
D are screw glands at top and bottom of valve box for adjusting 
the packing around the valve rod. In the joint between B' and 
B, and B! and B2, are recesses for packing leathers E that fit 
closely upon valve rod. The supply entering branch C' passes to 
chamber of casing B', and from thence through lower perforations 
alto port A? in valve rod, and out through upper perforations a‘ 
to chamber of casing B, from whence it passes to lift cylinder 
through branch C. Now, to cut off the supply to lift cylinder, 
valve rod A is pulled down low enough for the perforations a! of 
port A2 to be below bottom of chamber B, or within chamber B' ; 
again to place the valve rod in position to allow the hydraulic 
pressure to discharge from lift cylinder, the valve rod is lowered 
until the lower perforations a of port A! are within the casing B, 
when the liquid pressure will flow thereinto from chamber B 
through exhaust port Al and perforations a. (Accepted June 22, 
1892). 


13,725. H. Lane, Birmingham. Manufacture of 
Hollow Ingots or Cylindrical Metallic Bodies, 
(8d. 5 Figs] August 14, 1891,—This invention relates to the 
manufacture of hollow ingots used in making seamless metallic 
tubes, &c, The mould f being placed in position upon the funnel 
h, both are rotated. The molten metal is then poured into the 
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funnel / and by surface friction a rotary motion is communicated 
to the metal without causing its solidification. As the metal is 
being poured into and passing through the funnel, the revolving 
mould can be withdrawn endways by bringing a half nuté into gear 
with a screw m by means of alever u and a toothed wheel and 
rack, so that ingots of different lengths can be cast. (Accepted 
June 22, 1892). 


13,881. J. A. Holt, Southport, Lancashire. Nosing 
Motion for Self-A Mules. (8d. 1 Fig.) August 18, 
1891.—This invention relates to the ‘“‘nosing motion” of self- 
acting mules, whereby the chain extending between the ‘‘ wind- 
ing-on drum” and the ‘‘ radial arm” is operated at about the 
time the yarn is being wound upon the “ noge” of the cop, such 





motions acting to take up a short length of the winding-on chain 
to cause the spindles to rotate faster at the time required. An 
arm carries the pin for the nosing bowl, which ison a fulcrum pin 
secured in the radial arm, and from the nosing arm, and at an 
angle to it, another leverextends backwards. When the radial 
arm comes into the position to bring the nosing bowl against the 
‘*winding-on chain” ¢, the back arm comes against a stud on a 
lever on a stud in the framing, and as the radial arm continues its 
descent, the nosing arm is thus caused to partially rotate upon its 
fulcrum, and draw more or less chain as arranged from the 
winding-on drum at the time required. The arm carrying the 
stud forms a part of the segment of a ratchet-wheel on a stud in 








the framing, and there is a single or double pawl which comes 
against the teeth of the segment of a ratchet so as to retain it 
when moved, and prevent its arm carrying the stud from moving 
when the back lever of the nosing arm comes against it. At the 
commencement of a set of caps the stud arm is on its lowest posi- 
tion, and as the cop builds, it is gradually lifted higher and higher, 
so that the back lever, and thus the nosing arm, receives more and 
more motion on its fulcrum. The stud in the arm from the 
copping faller shaft in passing comes under a ledge on the stud 
arm, and thus lifts it at each time of passing until it is lifted high 
enough to be retained in its higher position by the pawls of the 
segmental ratchet. (Accepted June 22, 1892). 


14,318. J. Thornton, Bristol. Pressure-Reducing 
Valve. [8d. 2 Figs.) August 25, 1891.—The object of this 
invention is to reduce a high fluid pressure to any required low 
pressure, and to maintain the same with regularity, regardless of 
the initial pressure increasing, or varying in any way higher than 
that required. Near the end A' is a cylinder B connected to cast- 
ing A, through which are ports B!, B2, to allow fluid pressure to 
pass from Al to A. To the top end of cylinder B is also fixed a 
cover C with a gland and stuffing-box, through which passes the 
valve spindle C'. Attached to the end of the valve spindle in 
cylinder B is a piston valve having a hole in it to allow equal 
pressure on both ends. Into a large cylinder, which is also 





fixed to the casting A, is fitted the piston and rod, the former 
being grooved for packing. A lever E2 is connected to the fulcrum 
and to the valve spindle Cl by means of a connecting link, and to 
acentre pivot double-eye F', which rests upon the end of the 
piston-rod. The pressure flowing from A! through the ports B!, 
B?2 into the casting A and under the piston will force up the latter 
when the pressure rises a little above the load on the lever ; the 
lever will consequently push the piston valve over the ports BI, 
B? and thus cut off the flow of the pressure. When the pressure 
on A diminishes a little the weight on the lever will force the 
piston down and thus open the inlet ports for a further flow, 
so that a regular pressure is maintained in A even if that at Al 
increases. (Accepted June 22, 1892.) 


UNITED STATES PATENTS AND PATENT PRACTICE 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
a ia at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. ‘ 








Russian MANGANESE.—The deliveries of manganese at 
Poti and Batoum last year were 90,264 tons. e corre- 
sponding deliveries in 1890 were 128,606 tons; and in 
1889, 63,295 tons. 

THE RusstAN PetroLtEuM Inpustry.—The following 
figures demonstrate in the most unmistakable manner the 
continuous increase in the Russian petroleum industry. 
The production of raw naphtha during 1889 amounted to 
205,544,000 poods, during 1891 to 288,765,000 poods. The 
sale of naphtha produce of all descriptions from Baku 
amounted, during 1889, to 157,727,879 poods, in 1890 to 
176,182,788 8, in 1891 to 194,461,000 poods. Of these 
quantities there were forwarded by rail to Batoum in 1889, 
47,373,128 poods, in 1890, 57,256,325 poods, and in 1891, 
61,764,000 poods. The balance was forwarded vid the 
Caspian Sea, alraost exclusively by way of the Volga, to 
the interior of Russia. It will appear from these figures 
that the sale vid Batoum is continuously increasing. 
The exports of raw naphtha and naphtha produce from 
Batoum to Russia amounted in 1889 to 4,451,000 poods, 
in 1890 to 4,706,000 poods, and in 1891 to 6,324,000 

s, and to abroad the figures were in 1899, 
7,037,000 8, in 1890, 42,426,000 Faas and in 
1891, 47,899,000 poods. Last year’s figures include 
41,232,000 pood refined petroleum. The rest consisted of 
distilled petroleum, lubricating oil, various products of 
naphtha and raw naphtha. The naphtha industry at Baku 
is at present in a very bad way, and neither the naphtha 
producers nor the factories can work with any prospects 
of profit at the present quotations. Prices for refined 
petroleum have dropped to about one-fifth to one-sixth of 
what they were two or three yearsago. Prices for raw 
naphtha at Balacham have fallen rx oll the cost of pro- 
duction, (A pood equals 36,1 Ib.) 
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MESSRS. SIEMENS BROTHERS’ ELEC- 


TRICAL APPARATUS. 
(Continued from page 67.) 


Messrs. SreMENS’ Evectrric Suppty METER. 
THE meter to be described belongs to a class of toa series of rotating solenoids, swinging within greater or less amount of motion to a counter, 


Fig 44. 


|. The principle underlying the action of the meter | 


is as follows: The electric current to be measured 
is passed through a series of fixed solenoids of 


alternating polarity, arranged vertically, and having 
A pointer attached | 


| as small resistance as possible. 
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meters which may be termed “ intermittent,” that | the fixed solenoids, is moved to various positions, 
is to say, they do not continuously register whilst| against the force of a spring, according to the 


the supply current is passing through, but de so at strength of the current to 


short intervals of time, 


be measured. The 
, swinging solenoids are of high resistance, and are 

















placed as a shunt across the mains. A curved arm 
caused to oscillate at certain intervals by clock- 
work, and arrested by the pointer at different parts 
of its stroke, according to the position of the 
pointer, by means of a pawl and ratchet, gives a 













































which is thus made to sum up the successive mea- 
surements corresponding with the successive posi- 
tions of the pointer. 

The object of employing several solenoids, alter- 
nating in polarity, instead of only one, is that the 
meter is not in this case disturbed by external 
magnetic influences. 

The clockwork gives rotation to acrank-pin which 
works in the slot of a lever, causing this lever to 
make periodic oscillations. To this lever is con- 
nected by a spring the curved arm which carries a 
spring pawl engaged with the ratchet wheel of the 
counter. In front of the curved arm is the pointer, 
the position of which is determined by the multiple 
rotating solenoids on the common axis of which 
the pointer is fixed. As the slotted lever makes 
one part of its oscillation, it urges the curved arm 
towards the pointer by which the arm is stopped, 
the spring yielding to allow the lever to complete 
its stroke. As the lever makes its back stroke, it 
moves the curved arm back through the distance 
through which it had been moved until stopped by 
the pointer, and the pawl of the arm inthis move- 
ment gives proportional motion to the counter. 

Fig. 44 is an elevation partly in section, Fig. 45 
is a plan of the meter, and Fig. 46 is a front view 
partly in section of the multiple solenoids—to 
which reference is now made, 

Four pairs of solenoid bobbins B are fixed on a 
vertical axis A, which is free to oscillate, when 
these bobbins, which are excited by a fraction of 
the current to be measured, are deflected, in oppo- 
sition to an ajustable spring C, by the influence of 
the current passing through the successive pairs of 
bars D, which act as a compound solenoid. These 
pairs of bars D are electrically connected to each 
other by metallic bosses E at one end of each pair, 
and are insulated from each other by non-metallic 
bosses F of non-conducting material. At the 
other end of each pair these bosses alternate at 
the opposite ends so that an electric current enter- 
ing at one end of the uppermost pair has to take a 
zig-zag course, as indicated by the arrows in Fig. 
46, to the opposite end of the lowest pair of bars. 
Owing to this course of the current below each pair 
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of bobbins B in a direction opposite to its course 
above the same pair, and to the connections of the 
coils of these bobbins so as to give the two of each 
pair opposite polarity, and each single bobbin oppo- 
site polarity to that of the bobbins immediately 
above and below it; whenever an electric current 
passes through the bars D and bobbins B the latter 
are more or less deflected according to the strength 
of the current, moving a pointer G which is at- 
tached to the axis A more or less in opposition to 
the spring C. Also, owing to the opposite polari- 
ties of the several pairs of bobbins B, they are not 
affected by the neighbourhood of any magnet, the 
attractions and repulsions of the several pairs 
balancing each other. 

The registering part of the apparatus is as fol- 
lows : The clockwork, which is placed in the 
space H, gives rotation to a crank-pin I, which is 
engaged in the slot in one arm J of a lever, the 
other arm of which, J', is bent upwards. Free on 
the same axis with the lever J J! is another lever, 
one arm K of which is curved, and the other arm 
carries a spring pawl K! engaging with a finely 
toothed ratchet-wheel L. This ratchet - wheel 
carries a pinion gearing with the first wheel of a 
counter M, which has suitable indices and dials for 
recording the number of revolutions and parts of a 
revolution of the wheel L. To the bent-up arm J} 
is attached one end of a spring p, the other end of 
which is fixed to a boss of the lever K K!, and 
from J! extends a wing-piece P towards the arm K!. 

As the crank-pin I revolves in the direction of 
the arrow it causes the arm J! to move towards the 
right, straining the spring p, and thus moving the 
arm K until it is stopped by meeting the end of 
the pointer G, which may be more or less deflected 
from its neutral position according tothe strength 
of current acting on the bobbins B. The arm J! 
ee on moving to the right until the crank-pin I 

as made half a revolution, but the arm K being 
stopped against G the further movement of J! only 
strains the spring p. As the crank-pin I continues 
to revolve the arm J! returns towards the left until 
its wing-piece P, coming to bear against the arm K’, 
moves it with it, and thus, when the crank-pin has 
completed its revolution, the arm K is brought 
back over the same distance as it had moved for- 
ward. During this backward movement its pawl k 
moves the ratchet-wheel L, which works the 
counter, and the indices of the counter are thus 
moved proportionally to the stroke which the arm 
K had made in advancing to meet the pointer G. 
The curve of K is so shaped that the distance 
which it has to move in order to meet the end of 
G in any position to which G is deflected, is pro- 
portional to the electrical energy which causes the 
deflection, and thus the counter registers the sum- 
mation of the successive amounts of energy mea- 
sured at each revolution of the crank I, that is to 
say, at the successive intervals of time determined 
by the clockwork which drives the crank. 

It is obvious from the construction of the in- 
strument that the reading on the dials does not 
depend solely upon the supply current, and the 
time it lasts ; but also upon the potential difference 
at which it is supplied. 

Fig. 47 is a perspective view of the complete 
meter with case. 


AMMETER. 


This is an instrument specially applicable on 
board ship, on account of its accuracy being un- 
affected by motion. Three different ranges of 
ammeters are manufactured by Messrs. Siemens, 
and the illustrations (Figs. 48 to 57) represent an 
instrument for measuring from 10 to 500 ampéres. 
Voltmeters made on the same principle combine 
the same advantages, and large numbers of both 
types have been supplied for use in the Admiralty 
and the large shipping companies. 

The following is a general description of the 
instrument and the principles underlying its action. 
A tube of thoroughly annealed soft iron supported 
at each end in jewelled centres, ani carrying two 
arms of the same material, has coiled round it, but 
not touching it, an electrical conductor. In the 
voltmeter, for instance, the conductor consists of a 
fine insulated wire which starting from one ter- 
minal of the instrument is coiled many times round 
the soft iron pivoted tube, and then forms two 
oblong coils placed so that each embraces eccentri- 
cally one of the projecting arms, at the same time 
allowing of free motion. The tube has attached to 
it the inner end of an adjustable coiled spring, 
and is also provided with a zero pointer. The 





outer end of the spring is attached to a torsion 
head, provided with a pointer which moves over the 
graduations for volts or amperes on the dial of the 
instrument. 

The action of the instrument is as follows: When 
a current of electricity passes through the conductor 
the soft iron tube is magnetised by the action of the 
coil, the arms forming polar extensions. The iron 
of the tube is purposely made so small that a very 
weak current is able to thoroughly saturate it, and 
under these circumstances the magnetism remains 
constant for the variation of the current through 
the range of the instrument. As the current passes 
round the arms the latter are deflected both in the 
same angular direction, and in order to restore the 
pointer attached to the tube to zero position the 
torsion head must be turned round. When a 
balance is obtained between the torsion in the 
spring and the opposite couple due to the current, 
the reading on the dial indicates the number of 
amperes or volts as the case may be. 

Figs. 48 and 49 are sectional elevations at right 
angles to one another, and Fig. 50 is a plan of the 
500 ampére meter to which reference is now made. 

A is the soft iron tube pivoted in jewelled 
centres at its ends with the two arms a a project- 
ing from it in opposite directions. Separate views 
of the pointer showing details of its construction 
are given in Figs, 51, 52, and 53. Around the tube 
A there are four convolutions B of copper of rect- 
angular section which form a spiral turned out of 
the solid. On passing a current round this helix 
the tube A becomes strongly magnetised, its arms 
a @ constituting polar extensions of the magnet 
into which it is converted. 

One end of the helix B is in connection with the 
terminal block T,, the upper and other end being 
in metallic connection with a horizontal bar of gun- 
metal C which is drilled out at the centre to receive 
the tube A—-the arms a a being arranged one 
above and one below the bar, and just clearing it 
to allow of free motion. The vertical metallic 
supports D connect the bar C with the other ter- 
minal block T,. Fig. 54 is a section through T,, 
and shows how thoroughly the conductor is insu- 
lated. Figs. 55, 56, and 57 are separate views of 
the insulation pieces employed. 

The circular metal plate E is supported on the 
horizontal bar C by three insulating pillars, and 
carries the dial d, at the same time forming a bear- 
ing for the torsion head F. A thin metal cylinder 
G carries the bevelled glass plate g, through which 
the torsion head spindle passes, and fits accurately 
the base H, thereby forming the protecting cover 
of the instrument. 

The torsion head F is provided with a pointer p 
which can be gripped frictionally in its proper 
position when adjusting the instrument. The fine 
volute spring s is fixed to the torsion head at its 
centre, the outermost convolution being attached 
to the zero pointer ¢ of the magnet. 

Suppose now a current enters by terminal block 
T,, it magnetises A by passing round the helix B, 
and traverses the bar C from right to left (Fig. 48), 
deflecting the arms a a in the same angular direc- 
tion, and descending by the pillars D it passes out 
of the instrument vid Ts. The torsion head F 
must now be turned in an opposing direction until 
the force of the volute spring s is made to balance 
the force tending to turn the spindle A by deflect- 
ing the arms a a, as can be seen by observing when 
the pointer ¢ is brought to zero. 

The index p will then point to a graduation on 
the dial d, which shows at once the number of 
amperes flowing through the instrument. 


Tue Sremens Carson Contact SwitcH. 


For some years now Messrs. Siemens have made 
the carbon contact switch, which is admitted to be 
unique in its action. Inits time the switch has had 
a multitude of forms, but one only of these is 
ge as an illustration, and it is depicted in 

ig. 58. 

he invention consists in the following: Two 
cylinders of carbon are attached—one to the brush 
or movable portion of the switch, the other to the 
stationary contact. One of these cylinders, usually 
the one in connection with the brush is fixed in a 
spring holder, which can yield a certain distance 
while it keeps the carbons in contact, but which, 
when the movement is carried beyond this distance, 
meets with a stop which prevents the one carbon 
from further following up the other. Thus, assum- 
ing the metal surfaces to be bearing on each 
other, making intimate contact for passage of 





current, the carbons are also bearing against each 
other subject to the pressure of the spring, and 
therefore forming a conductor for part of the cur- 
rent. On moving the handle or lever of the 
switch so as to withdraw the metal surfaces from 
contact, the carbons continue still to be pressed 
together by the spring and continue to form a con- 
ductor for the current after the metal surfaces are 
quite separated. But on moving the lever or handle 
still further, the carbons themselves become 
separated and the circuit is opened. In like 
manner in the act of closing the circuit the carbons 
first come into intimate contact, forming a con- 
ductor, and then bya further movement of the 
handle or lever the metallic surfaces are brought 
into contact. 

In this manner the ‘‘arcing” always takes place 
between the carbons, which are cheap and can be 
easily replaced, whilst the metal surfaces are pre- 
served. Especially on inductive circuits such as the 
shunt winding of dynamos, large electro-magnets, 
and the like, is the switch of value, unless other 
precautions be taken to protect the switch. 

The form shown in Fig. 58 is a switch con- 
structed by Messrs. Dorman and Smith. The 
terminal blocks are connected together when the 
switch is ‘‘on” by two metal strips in connec- 
tion with the ebonite handle. On one of the ter- 
minal blocks is mounted a spring which helps to 
make a quick ‘‘ break,” whilst to the other is fixed 
one of the carbon cylinders. The other carbon 
cylinder is fitted to a spring holder carried by 
the brush. The switch is mounted on a circular 
slate base, and a neatly spun metal cover, as indi- 
cated by the dotted lines, gives it a good finish. 


(Zo be continued.) 





PORTSMOUTH DOCKYARD. 

Her Masesty’s Dockyard at Portsmouth naturally 
formed the piéce de résistance at the summer meeting 
of the Institution of Mechanical Engineers, held this 
year on the pleasant south coast. The paper con- 
tributed by Mr. W. H. White on “ Shipbuilding 
in Portsmouth Dockyard,” which was the first on 
the programme of the meeting, had given the 
members a good historical account of the growth of 
the dockyard, in addition to describing much of the 
work now being carried on there, and had thus pre- 
pared them for what they were likely to see. We 
commenced the publication of Mr. White’s paper in 
our last issue. Not the least of Mr. White’s gifts 
is the ability to treat what might easily be a dry 
subject in a manner which renders it pleasant and 
interesting. The paper by Mr. Corner, the Chief 
Engineer, on the ‘‘ Lifting and Hauling Appliances” 
in the dockyard, in addition to being a valuable 
contribution to the proceedings of the Institution, 
also afforded the members a means of more fully 
appreciating the things brought to their notice. 
In this connection, too, the paper of Mr. Deadman, 
the Chief Constructor, ‘‘On the Application of 
Electricity in the Royal Dockyards and Navy,” was 
of great interest, and the three papers together will 
form most valuable material for the history of 
Portsmouth Dockyard, whenever it comes to be 
written. 

In the present notice we shall not go over 
the ground so ably covered by the three 
officials referred to, but will confine ourselves to a 
general description of some of the plant and 
machinery used in the production of ships and 
engines in Her Majesty’s Navy, and in the execu- 
tion of repairs which, in a dockyard, is even a more 
important matter. To aid in explaining matters 
we reproduce on page 177, from the excellent pro- 
gramme prepared for the use of the members of 
the Institution of Mechanical Engineers, two plans 
of the Dockyard, one illustrating the growth of the 
yard and the other its present arrangement. The 
former of these ag should be compared with 
the remarks in the earlier part of Mr. White’s 
paper published on page 152 of our last issue. 

he dockyard buildings, immediately adjoining 
the main entrance, contain few features of strictly 
engineering interest, they consisting, as will be 
seen from the plan on page 177, chiefly of stores. 
Here, however, at B, are the chief hydraulic pump- 
ing engines in the dockyard ; these are fully dealt 
with in Mr. Corner’s paper already mentioned, and 
which we shall publish in due course, and we need 
not, therefore, further refer to them here. Close 
by, however, is an object of much historical inte- 
rest, of which we must say afew words. This is 
the semaphore station at C, which surmounts the 
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sail loft and the stores for flags, &c. In former 
days a complete range of semaphore stations ex- 
tended from Portsmouth to London, and it is 
stated that by this system a signal received from 
a ship at Spithead could be put into the hands 
of the authorities at Whitehall in half an hour. 
To avoid, as far as possible, any delay which 
might be caused by fog, horses were kept in 
readiness at each station, so that a message 
which could not be transmitted visually could be 
sent forward by a messenger on horseback. The 
daily time signal from Greenwich was also commu- 
nicated by semaphore, the arrangements for its 
prompt transmission being such that the notice of 
the fall of the time-ball at Greenwich at 1 P.M. 
usually reached Portsmouth within half a minute. 
The last signal was so sent on December 31, 1847. 

Near the main entrance also is the well- 
known ‘‘Anchor Lane,” filled from end to end 
with piles of anchors, which runs between a 
range of stores built in 1777, and another storehouse 
where the manufacture of ropes was formerly carried 
on. Passing on, the old ship basin is reached. This 
basin is noticeable for its entrance having been 
fitted with the first caisson madein England. This 
was done in 1801, when the entrance was re- 
constructed under the direction of General Ben- 
tham. On the eastern side of the basin are three 
docks, adjoining the northern of which is situated 
the oldest dock-pumping machinery in the yard, 
while close by, at H, is the building, containing 
a complete set of Brunel’s celebrated blockmaking 
machinery, designed in 1801, and made by Messrs. 
Maudslay. 

Passing still further north we came to the ship- 
building slips and to what is known as the West 
Factory. Of the shipbuilding slips there are 
five, one—No. 5—being now occupied by the 
Fox, as described in Mr. White’s paper. The 
whole five slips are not now used for shipbuilding 
purposes but are partly occupied as workshops. 

We have now reached a part of the yard where 
engineering operations are carried on, and we 
must therefore deal with it in more detail. The 
West Factory consists of a substantial block of build- 
ings, situated, as will be seen from the plan on page 
177, on the west side of the steam basin, the latter 
a sheet of water of several acres. Passing to the 
north end we enter the boiler shops on the ground 
level. Here the principal work in hand is the 
boilers for the Fox, a protected cruiser which will 
be wholly the work of Portsmouth yard, being built 
and engined within the precincts. The hull is, as 
we have already remarked, to be seen on a neigh- 
bouring slip, and is in a fair stage of advancement. 
The engines of the Fox are to develop 7000 indi- 
cated horse-power with natural draught and 9000 
indicated horse-power with forced draught. There 
are eight boilers of the return tube type, which 
have three furnaces each, with separate combustion 
chambers. The shells are 13 ft. 4 in. in diameter, 
and the plating is 1 in. thick. The working 
pressure is to be 150 lbs. Proceeding further we 
come to a set of vertical rolls by Scriven and Co., 
the big roll being about 24 in. in diameter and 9 ft. 
high. Next there is a boiler-shell drilling machine 
by Smith, Beacock, and Tannett, having four radial 
pillars which swing ina vertical plane on the bottom 
driving shaft as a centre. We next come to a big 
Tweddell’s hydraulic riveter, by Fielding and 
Platt, which is 10 ft. deep in the gap. These are 
fine modern machines, as are many others in the 
yard. In an old Government establishment like 
Portsmouth yard one must expect to see the 
ancient and modern side by side. Often, no doubt, 
a zealous chief engineer would like to take out 
an old tool and replace it by something of more 
fashionable calibre. Those who hold the purse- 
strings, however, are always averse to outlay, even 
if it can be shown to be for the ultimate good of 
the State. By putting off expenditure there is the 
chance that it may be thrown on one’s successors, and 
perhaps for this reason machinery is often worked 
in Government establishments so long as it can be 
kept upon its legs, irrespectively of the loss that it 
may entail. On the other hand engineers are some- 
times a little apt to be led by fashion, and many an 
old machine is capable of doing its work quite as 
well as a new one, at any rate, if first cost is taken 
nto consideration.. This especially applies to heavy 
machine tools which are not constantly employed, 
because interest goes on even if work does not. 

To return, however, to the West Factory, the next 
tool we notice is an hydraulic flanging press, towhich 
the above remarks certainly do not apply. It is 








one of Tweddell’s design, and made by Fielding 
and Platt. Itis for flanging furnaces, end-plates, 
&c., and has two vertical rams, one for holding the 
work whilst the other presses up the ends by means 
of the necessary tools. Each ram is 12 in. in dia- 
meter, and the water pressure 1200 lb. to the square 
inch. The pumps and accumulator for working 
this press and an hydraulic forging press close by, 
are placed near here. 

Passing to the next shop, which is in the same 
building, we first notice an hydraulic 40-ton forging 
press by Tannett Walkerand Co. This was new the 
week before the visit of the Institution, and is to be 
used for the ordinary purposes of forging, and will 
doubtless take a good deal of the work hitherto done 
by asteam hammer close by. The working pressure 
is about 12001b. to the square inch. In this neigh- 
bourhood is an extemporised tube-stretching ma- 
chine. The boiler tube to be operated upon has a 
mandrel driven into each end and is then held in 
clips as if it were to be tested for tensile strength. 
Hydraulic pressure is then put on and the old tube 
is stretched the required length so that the damaged 
or burnt end can be cut off, and yet it will be long 
enough to be refixed in the tubeplates. In the 
machine at Portsmouth a portable hydraulic riveter 
has been found very suitable for supplying the 
power. It has been determined to serve out to 
each flag-ship a stretching frame of this kind, but 
the hydraulic power is to be obtained by means of 
a 40-ton jack, which will naturally be available 
for other purposes. In this way it will always 
be possible for a vessel to go alongside the flag 
ship and stretch her tubes, after which she will 
be in a condition for further service. The brass 
tubes and those of iron are stretched cold, while 
the steel tubes are heated to a red heat, the ends, 
however, being cooled in water when held by the 
clips. In adopting this plan of stretching tubes 
the naval engineers have been following an old 
practice of agricultural engineers, who, however, 
have effected the stretching in a less systematic 
way. There can be no doubt that the system will 
enable many tubes, which would otherwise go to 
the scrap heap, to do good service. A new plate- 
edge planer by Scriven to cut 20 ft., a six-spindle 
drilling machine for tubeholes, another six-spindle 
drilling machine for rivet holes, a large radial 
drill, and various other machine tools of the 
usual kind, complete the equipment in this part 
of the factory. 

The turning shop is next in order. The most 
striking object here is a large facing lathe stand- 
ing at one end in the centre of the shop. The 
lathe will turn an object 24 ft. in diameter. 
This tool has done lots of good work, and will 
doubtless do plenty more. It has lately had a back 
centre added, and will now take 14 ft. between 
centres. It is largely used for gun racers and work 
of that kind. Next we have a fairly big slotting 
machine, another honoured veteran with 5 ft. 
stroke. Close by are two radial drilling machines 
with horizontal spindles and counterbalances, so 
as to operate on any part of a vertical plane. 
There is a large planing machine by Berry and Co., 
which will take 6 ft. square under the bridge and 
make a cut 20 ft. long. There is also another 
big face-plate lathe which is largely used for 
boring cylinders, it being apparently the general 
custom here to bore cylinders with lathes fitted 
with boring bars, and not to have separate 
boring machines, a doubtful piece of policy now 
that vertical cylinders are universal, and one 
which the engineering staff would without question 
gladly alter if the financial people could be per- 
suaded. Another use to which the lathe is put 
here is the binding of copper steam pipes with 
wire. The wire is wound on by a leading screw, 
the required tension being obtained by means of a 
turn or two round a pulley with a weight suspended 
by the wire. All copper steam pipes above about 
6 in. in diameter and used for high-pressure steam 
are now so strengthened by wire; but the expe- 
dient is but a temporary one, steel steam pipes 
being now introduced in place of copper. We 
anticipate that these steel pipes will be found in 
every way satisfactory. There are many other 
machine tools here of the usual kind which do not 
need mention, in fact when we state that there are 
between 1400 and 1500 machine tools in the yard, 
our readers will easily forgive us if we do not refer 
to all of them in detail. 

The Erecting Shop adjoins the Turning Shop. 
The heavy machine tools of the engineering de- 
partment are placed here. We first noticed a 





planing machine by Hulse and Co., 24 ft. long 
in the bed, 8 ft. high beneath the bridge and 
84 ft. wide between standards. It was engaged in 
planing the bottom of the intermediate cylinder 
of the Fox to take the standards. There is a 
large screw-cutting lathe by Kendall and Gent, 
which would turn an object 2 ft. in diameter, and 
58 ft. long were it required to do so. It was 
engaged on one of the Fox's tail shafts, which 
is 57 ft. 10} in. long by 13 in. in diameter. 
This, of course, is a steel forging. Near here 
are the boat hoisting engines for the Rupert, 
which have been made in the shop. The fact 
is worth notice as illustrating the new policy 
of making engines in the dockyards. All the 
Rupert’s machinery, including main engines and 
auxiliaries, with one or two exceptions, were made 
in these shops, and the same may be said of the 
Fox, now in progress. It is necessary, of course, to 
keep dockyard hands together, and, therefore, 
to keep them employed, but the policy of making 
engines in Government establishments is one that 
may easily be pushed too far. It should be added 
that the design and manufacture of the new 
engines and boilers are carried out under the charge 
of the engineering department of the Dockyard, this 
department being distinct from that under the 
control of the Chief Constructor. 

To return to the erecting shops, the next tools 
to notice are two big milling machines by Arch- 
dale and Co. Like other marine works the 
Portsmouth shops do not offer an exceptionally 
favourable field for the application of milling 
practice, the virtues of which appear chiefly in 
large quantities of repetition work. There are 
next two drilling, tapping, and studding machines 
by Harvey and Co., of Glasgow, one large and one 
small. The erecting pit is at present occupied 
by a condenser for the Fox, which is of the usual 
cylindrical type with brass shell. There are several 
other machine tools of various kinds in this depart- 
ment, including a fine drilling machine by Hulse 
and Co. The shop is served by two travelling 
cranes, and there are the usual overhead travellers 
and other cranes in the shops previously described. 

The West Factory, with which we have been 
dealing, consists of a building of two floors, the 
upper story, which is some 600 ft. long, being 
used as a fitting shop, where a good many of 
the lighter machine tools are placed. The two 
ends of the long gallery are used for the prepara- 
tion of torpedo tubes, these being made of gun- 
metal, and being fine specimens of metal casting. 
In the case where so many articles exactly alike 
have to be produced, there is scope for the applica- 
tion of special machine tools, and we understand 
the use of these is contemplated by the engineering 
authorities for the torpedo gun department. At 
the present some milling machines and other tools 
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have been ingeniously adapted for the purpose. 
For instance, an arrangement of a planing machine 
has been devised, whereby the interior of the tubes 
are machined by a tool carried by a long bar ex- 
tending horizontally from the bridge of the machine. 
This machine, which is a very heavy tool, is placed 
on the ground floor. In the centre part of the 
gallery are various machine tools of a lighter 
description, and here are being prepared some 
of the boiler-tube ferrules to which reference has 
already been made in the columns in our leading 
article on ‘‘ Navy Boilers,” published a few weeks 
ago.* We give above a sketch of one of these 
ferrules. The ferrule is slipped in the tube end, 
and it will be seen that the turned over part acts 
as a shield to the joint of the tube with the tube- 
plate. For a length of 1} in. the ferrule is turned 












* See ENGINEERING, vol. liii., page 625. 
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MODERN UNITED STATES ARTILLERY: 8-IN. NAVAL GUNS 
(For Description, see Page 162.) 
Fig 48 
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8-IN. BREECHLOADING NAVAL GUN; MARK 1. 
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8-IN. BREECHLOADING NAVAL GUN; MARK III., 1888, 










SSS SS SOCK SEE SEE OTT ITTTTOTTLO 


ih bdbdddddddbddda 






































8-IN, BREECHLOADING NAVAL GUN ; MARK III, 1889, 
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MODERN UNITED STATES ARTILLERY; 8-IN. NAVAL GUNS. 
(For Description, see Page 162.) 















































Fic. 428. 8-IN. GUN FOR THE U.S. CRUISER ‘‘ ATALANTA.” 


down about a thirty-second of an inch, and an to determine is how long the ferrules—which 
annular space is thus left between the ferrule and are made of malleable cast iron—-will last. ‘To 
the tube for that distance. This form of ferrule partially test this point the Thunderer has recently 
will unquestionably afford a shield to the tube made a full-power run to Madeira and back, and 
end and recent experiments have all gone to| we understand with most promising results. As 
prove its efficiency in this respect. The point we stated, however, in our previous article the 


























SIGHT FOR 8-IN. NAVAL GUNS. 


ferrule is a very good remedy for a defective boilers 
but the fact nevertheless remains that such defect, 
should not be inherent in the design of the boiler. 
If, however, the new ferrules enable many existing 
boilers, which would otherwise be condemned, to 
be retained in their vessels, they will do an enor- 
mous service and save a vast outlay. Whilst speak- 
ing on this subject we may state that an opinion 
seems to be gaining ground that Mr. Yarrow was 
not far out in his idea as to the effect of thickness 
of tubeplate influencing this question, as expressed 
by him in his paper read last year before the Insti- 
tution of Naval Architects. It may also be said 
that American naval opinion—and the Americans 
have been fairly successful in their boilers—tends 
in the same direction. 

Among other tools in the department with which 
we are now dealing are screwing machines, capstan 
lathes, milling machines, &c. Here also is the 
gauge-testing department and a section devoted to 
the manufacture of donkey pumps, ships’ telegraphs, 
small centrifugal pumps, and like appliances ; so it 
will be seen that while Portsmouth Dockyard can 
deal with the big it does not despise the little. 

We now pass to another building where the 
engineering operations, which are under the 
direction of the Construction Department, are car- 
ried on. In the armour-plate shop there are some 
heavy machine tools. First we notice a radial 
drill by Buckton and Co. that will work over a 
radius of 10 ft. Further on is another radial 
drill of modern construction, the spindle of which 
has an angular adjustment in a vertical plane. 
There are several other drilling machines of fair 
size and a big double table planing machine which 
will take 14 ft. between uprights and will make a 
cut 22 ft. long. This is not a modern tool. Next 
is a shaping machine of 21 in. stroke, after that a 
treble-geared screw-cutting lathe with 26 ft. bed. 
There is another large planing machine which was 
engaged planing a bar for an ammunition hoist 
which was 26 ft. long from end to end, and which 
will take 8 ft. by 8 ft. under the bridge. There is 
also here a 2000-ton hydraulic press for bending 
plates. This bears date 1863, and works at a pres- 
sure of over 3 tons to the square inch. At the end 
of the shop is a big slotting machine of 24-in. 
stroke. Altogether in this shop there are several 
large machine tools, but nothing very striking on 
the score of novelty. 

The angle iron smithy is in another building 
where there are the usual appliances. From here 
we pass to what was formerly No. 4 slip, but which 
has been turned into No. 3 shipbuilding shop, the 
old roof forming a lofty and spacious cover. Here 
are many machine tools driven by an engine of 60 
horse-power. One of the latest appliances is a 
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countersinking machine, having a horizontal swing- 
ing arm like a radial drill, which will cover any part 
of a plate 20 ft. long without shifting the work. 
The countersink is brought down to the work by 
a lever, and is carried back by a spiral spring 
encircling the spindle. This arrangement gives a 
quick action, and is found to much expedite the 
work. Opposite this building is the North saw mill, 
where there are the usual appliances. Over this isa 
large fitting shop, with a number of machine tools. 

We next pass to the building in which is placed 


what is known as the factory engine, which drives the | — 


machinery in the West Factory already described. 
There are, however, auxiliary engines in each 
department, to be used in case of accident. The 
factory engine is of the vertical compound type, 
jet condensing, and is of 350 indicated horse- 
power. There is also gear for connecting with 
pumps, so that they can be used for pumping out 
docks in case of necessity, and also for pumping 
into the fire tank, which holds 770 tons of salt 
water, and is always kept full. This tank is 
situated on the top of the fire-engine house, not far 
from Anchor-lane. The factory engine was made 
in the dockyard. Beyond is the boiler-house, 
with two return-tube boilers, which supply steam 
for the steam hammers and fans for blast. Close 
by is the No. 1 smithy, marked J on the plan, 
where are a number of smiths’ fires, and the usual 
appliances. This smithy, by the way, was partly 
built of materials from the Exhibition of 1851. 
Beyond is the forge where there are several 
steam hammers, the largest 74 tons, and served 
by two 40-ton cranes by the Hydraulic Engineering 
Company, of Chester. 

The foundries are situated on the south of the 
steam basin where also are the coppersmiths’ shops. 
In the brass foundry is a 10-ton air furnace and 
another of 2 tons capacity. Rudder frames, stems, 
stern frames, shaft brackets, &c., are here cast 
from the Admiralty standard mixture, consisting 
of 83 parts of copper, 7 parts of phosphide of cop- 
per, and 10 parts of tin. The output here may be 
roughly stated at 40 tons per month. The heaviest 
brass castings, however, are made in the iron 
foundry, which is the next building. In this latter 
department there arehydraulic pumps, power driven, 
for working lifts, &c. There are three cupolas, and 
air furnace for brass. Brass castings up to 30 to 
40 tons have been made here. The naval people 
are very fond of brass castings. The pattern shop 
is above and has the usual wood-working machinery. 

The machinery used for compressing air for 
power purposes was described in Mr. Corner’s 
paper, read at the meeting, and which we shall 
publish in extenso, and there is therefore no 
occasion for further reference to be made to it 
here, although the whole system is one of the 
most interesting features of the dockyard. We 
pass on to the gun-mountings store, where the 
mountings for quick-firing and machino guns are 
kept and repaired. Here are some machine tools, 
such as milling machines, lathes, &c. In No. 1 
shipbuilding machine shop, on the east side of the 
steam basin, are some of the heavier machine 
tools used for constructive work. A heavy punch- 
ing and shearing machine is being erected which 
will punch a hole 2in. in diameter through a 
2-in. plate. This is by Craig and Donald. The 
heaviest tool of the kind, now in place, will punch 
a 1}-in. hole ina 14-in. plate, net a by Hulse and 
Co. The largest edge-planer will take a cut 30 ft. 
long. There is a Muir’s oval hole-cutting ma- 
chine, which will cut ovals from 18 in. to 4 ft. 6 in. 
in length. An angle bar-cutting machine, with 
punch and shears, by Embleton and Co., is also 
in course of erection. 

In the above notice we have given some details of 
the manufacturing part of the dockyard regarded 
from an engineering point of view. Our descrip- 
tion is necessarily partial and incomplete. To 
describe Portsmouth Dockyard adequately would re- 

uire far more space than we have at our command. 

he papers by Messrs. White, Corner, and Deadman 
treat of other features in the dockyard, the visit to 
wh'c affirled the chief object of interest in the 
1892 summer meeting of the Institution of Me- 
chanical Engineers. 


MODERN UNITED STATES 
ARTILLERY.—No, XIX. 
Unitep Starrs Nava Guns (Fies. 413 To 428). 
Hight-Inch Breechloading Rifle.—The first 8-in. 
breechloading rifle for the United States Navy was 
begun in September, 1883, and completed in 











TABLE XXXVI.—Particutars or 9-In. Unirep States Nava Guns. 















































| Lengths. | Diameters. 
| | enn |-———--———— Initial 
P |Powder Projec-| | wot 
Mark. | Weight. Charge. tile | | Cunae| Exterior | Interior | ‘Tube j Velocity. 
| Overall. | Jacket. Rifling. |Chamber.} sion over ° under | 
| | | | | Slope. | Chamber.| Chamber.| Jacket. 
Ib. » | ib in. in. | in. | in. in. in. in. in. ft.-sec. 
Il. 28,077 125 {| 2650 | 257.99 99.39 | 194.16 49.61 1 | 30.0 10.5 15.8 2000 
Ill. 25,720 125 | 250 264. 100.0 | 195.795 | 53.21 | 1 | 28.75 9.5 15.0 2000 
| ! | “1 oes ee! ee Piece oe 
TABLE XXXVII.—Comparison oF Unirep States AND OTHER 8-IN. NavaL GUNs. 
| | | | | Muzzl 
| P Ratio of | Pesca esl Energy 
Calibre | Total Length of Powder (Weight of Muzzle | Penetra- Muzzle 
Nation. ofGun. | Weight. | Bore. | Charge. | Projectile. nar ochg Velocity. | — in Velocity. sy of 
i A 4 
| | | ae 
in. tons | calibre Ib. | Ib. | | ft.-sec. in. | ft.-tons 
England .. 8 14 30 118 } 210 | 1.78 2200 14.7 7048 503 
Germany.. ra 8.24 13 32 103.6 | 3086 | 2.98 1738 13.4 6464 497 
United States .. 8 131 | 35 | Mo | 20 | 222 | 2129 15.8 7855 600 
Taste XXXVIII.—Ballistic Partioulars of the 8-In. |and that of the jacket is 99.39 in. The jacket 


United States Breechloading Rifle. 


| _8-In. 8-In. 

8-In. 8-In. | Breech- | Breech- 

| Breech- | Breech- | loading | loading 

— Rifle, | Rifle, 
IIL, Mark ILL, 


loading | loading 
Rifle, Rifle, |Mark 

Mark I. | MarkII. | | 0 
| | Calibres. | Calibres. 








Calibre.. in. 8 | 8 8 | 8 
; 27,600 | 
Wei, nh , f | 4,000 
eight Ib. { 35°80 | 291,100 | 29,400 | 34, 
sae . tons { a } | 18. 13.1 15.2 
Total length .. ft 21.5 21.5 25.4 28.7 
Distance across rim 
bases... “aime 33.8 33.8 33.8 33.8 
Greatest diameter of 
gun ee 80.0 30.0 28.75 | 28.75 
Total length of 
bore .. oe in. 239.91 239.91 | 290.52 330.52 
Length of rifling ,,| 195,16 | 195.16 | 242.77 | 282.77 
Twist in, J 2 in_180 to|1 in 180 to| 0 tol in | 0 to2in 
‘ ” "7! 1in 30 | lin30 | 25 25 
Number .. 32 | aa | ae ans 
: 7 : -485to| .485to |. o . oO 
Grooves~ Width in. { 435 435 | 6415 | | AM1S 
Depth ,, 05 -05 -05 05 
(aoe » | 42.05 | 42.05 | 45.05 45.05 
Cham-) Diameter ,,| 10.5 | 10.5 | 95 9.5 
ber ) Capacity | | 
cu.in. 3,569 | 3,569 3,176 | 3,176 
Capacity of bore ,, 13,541 | 13,541 15,548 | 17,564 
Travelof Projectilein., 197.86 | 245.47 285.45 





197.86 | 
Weight of charge Ib.) 105to115 | 105 to 115! 105 to 115) 105 =a 
250 5 


»» . projectile,,| 250 250 | 
Ratio of weight of) | 4 49440 
projectile tor| 3 rr |41to116) 1to118 | 1to 136 
weight of gun ) | ” | | 
Chamber pressure 
tons 15 | 15 15 15 
Muzzle Velocity | | 
ft.-sec. 2000 2000 | 2129 2150 
: 1000 yd. ,, 1808 1808 1880 1943 
Remain- (15997, "| 1719 1719 | 1787 | 1848 
locity at | 2000 »» »» | 1634 1634 | 1700 | 1757 
chy 88 on00 ,, », | 1654 | 1554 1615 | 1670 
Muzzle energy ft.-tns) 69382 6932 7855 8011 
Thickness of steel | 
which shell will 
perforate at muzzle! 14.51 | 14.51 15.8 16.10 
Same at 1500 yards...) 11.69 | 11.69 12.4 | 12.97 


| | 


March, 1886, thus being twenty-nine months in 
process of manufacture. 
are probably more designed than of any other gun 
in the United States service. 

In the original design (Fig. 413) the gun consisted 
of a tube, jacket, three A hoops, one B, C, and 
trunnion hoops, and chase hoops out to include I. 
During the construction, however, the progressive 
powder was being developed and it was found that 
with this powder the chase would not be sufticiently 


strong to endure the strain with a sufficient margin | 


of safety, and consequently two hoops, K and L, 
were added. Inthe next construction of guns of the 
same mark the hoops were carried to the muzzle, 
which necessitated the moving of the trunnions to 
the front. 

The guns on the United States ship Chicago were 
of the design known as Mark II. This design 
(Fig. 414) differed from the Mark I. design last 
described only in the arrangement of the hoops. 
The F hoop in the Mark I. design comes down on 
the tube at its front end. In Mark II. design the 
G hoop abuts against the E hoop, and the F hoop 
has been straightened out and covers this joint. 
The trunnion band and all of the hoops in rear of 
it have been moved forward, and as a space was 
thus left at the breech end, it was finished by 
adding the narrow hoop X. 

In this gun the length of the tube is 244.77 in. 


Of the 8-in. rifles there | 


projects to the rear of the tube, a distance of 
13.22 in. for the purpose of supporting the breech 
block, thus making the total length of the gun 
257.99 in. 

The rifling for the 8-in breechloading rifles, 
Mark I. and II., is shown in Fig. 427. At the breech 
the lands are 0.30 in. in width, and the grooves 
0.4847 in., while at the muzzle the lands have 
increased to 0.35 in. and the grooves have de- 
creased to 0.4347 in. This, as explained for the 
6 in. breechloading rifle, is for the purpose of allow- 
ing for the wearing of the rotating land as it 
passes through the bore. Unless the grooves were 
decreased in width the gases would escape past the 
band and erode the bore. This decrease is accom- 
plished by giving to the reverse edge of the grooves 
| a twist slightly less than that of the driving edge 

and by this means the decrease of 0.05 in. from 

the breech to the muzzle end of the bore is accom- 

plished. 
| There are 32 lands and 32 grooves. The rifling 
| begins at the forward end of the compression slope 
| with a twist of one turn in 180 calibres, and in a 
| distance of 181 in. increases to one turn in 30 cali- 
| bres, thence to the muzzle, a distance 13.16 in.; 
| the twist is uniform, one turn in 30 calibres. This 
| is for the purpose of steadying the projectile before 
| it leaves the piece. At the breech end the grooves 
/run into the compression slope, the bands being 
| cut away with that slope. 
| Fig. 415 gives the design of the Mark III. breech- 
| loading rifle. It differs from the other marks in 
| several particulars, 

The cylindrical part of the chamber has been 
| increased 2.6 in. in length, and decreased 1 in. in 
|diameter. The cone of the chamber has been 
‘increased in length 1 in., and made uniform up to 
|the compression shape. The cubical contents of 
| the chamber, however,.remain the same as in the 
| Other marks, being 3600 cubicinches. The changes 
made have had for an object the decrease of the 
erosions of the bore by giving to the cone a much 
}more gradual slope. The travel of the projectile 
‘and capacity of the bore remain practically the 
'same, also, as that of the other marks, being for the 
latter, 13,544 cubic inches, giving 3771 expansions. 
'The length of the hoops has been increased, and 
‘consequently their number has been decreased. 

The A hoops have been decreased from three to 
two, and the chase hoops from thirteen to six. 
| The total length of the gun has been increased 
6.51 in., while the exterior diameter of the cylinder 
has been decreased 1.25 in. 

A general comparison of the two marks is given 
in Table XXXVI. 

In the design of 1889 the length of the gun was 
again increased, and made 35 calibres, thereby in- 
creasing the muzzle velocity to about 2100 ft. The 
chase hoops in this design, Fig. 416, are not increased 
in length, so that the muzzle end of the chase is not 
hooped. 

In a still later design the length has again been 
increased to 40 calibres with a gain of another 
| 100 ft. in velocity. 
| The breech mechanism is shown in the illus- 
| trations on pages 160 and 161, and from its simi- 
‘larity to the breech mechanism of the 6-in. gun 
| previously described will readily be understood. The 
block is shown (Fig. 417) in its unlocked position, 
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being checked 
G. To lock the 


in this position by the stop|mineral depdt there. The length between abut- | to the south side are built up of Lindsay’s trough- 
block the handle I is revolved in’ ments was 100 ft., and to make room for the new | ing and bolted to | irons to fit into the troughing, 


the direction of the hands of a watch. The railway as well as the former goods sidings, the | the whole being fixed by lewis bolts 12 in. long to 


pinion I, engaging in the rack L, causes the block 
to revolve to the right until checked by the locking 
stop, F. In order to revolve the handle I, the bolt 
A must first be withdrawn. One revolution of the 
handle brings it again into its locking position, but 
in the meantime the plunger B has ridden up the 
plunger slope C, and prevents the bolt A from 
dropping into its locking recess. A second revolu- 
tion of the handle brings it again into its locking 
position and the bolt drops into its recess, since 
the plunger has ridden down the slope C. 

The vent is closed in all but its locked position by 
the shade D. Onthe upper end is a lug M, Fig. 423, 
which engages in a groove E, which at all points 
except its lower end is concentric with the axis of 
the piece. As the block is being locked there is no 
motion to the shade which covers the vent until 
the lug arrives at the non-concentric portion of the 
groove, when the shade is withdrawn leaving the 
vent free. 


It will be noticed that the pitch of the screw on | 
the translating roller is at first small, to give power | 


to start the block from its seat, and afterwards in- 
creases to give speed. When the block is withdrawn 
the latch H is raised and the block and tray swung 
around to the right. 

Two lines of sight have been provided, Figs. 424 to 
426, one on the left side for long ranges, and one over 
the central line for close quarters. The side sights 
consist of a finger point C on the left side of the 
trunnion band, and a bar D working in a box on 
the rear face of the last hoop, Fig. 426. This bar is 
raised and lowered by means of a worm, so that it 
requires no clamp screw to fix it at the height 
given. The drift is compensated for by giving to 
the screw bar a set at a permanent angle of 45 
minutes to the left of the vertical (Fig. 425), and in 
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| PLAN OF FINNIESTON AND STOBCROSS-STREET BRIDGE. 


Fig. 120. 


| granolithic blocks 4 ft. thick and 5 ft. 6 in. square, 
according to the loads to be carried. The con- 
struction does not differ materially from the covered 
| way roofed in with main girders and jack arching, 
| which we have already described at length in con- 
nection with the Trongate and Argyll-street works. 
In this case, however, one side is entirely carried 
|on columns, as shown in Figs. 131 to 134. The 
general arrangement is clearly indicated, so that 
' there is noneed to enter intodetails. The granolithic 
blocks are made of two parts of broken granite to one 
of cement, and instead of building the bolts into the 
‘blocks as they are being made, wooden boxes of thin 
boarding are hung and the concrete filled all round. 
After it has set the box is broken out and the lewis 
bolts are set into the spaces and thoroughly grouted 
up. Part of the bridge is made up of main web- 
plate girders (Fig. 131), the longest span being 45 ft. 
with cross-girders resting on the top flange of the 
main girders, and the space between the cross- 
girders refilled with jack arching, the whole being 
covered with concrete and the street restored. 
Finnieston-street crosses Stobcross-street, at an 
angle of about 75 deg., and owing to the branching 
off of the lines, part of Finnieston-street also has 
had to be carried on girders. The bridges at right 
“angles involved some interesting details. A plan 
of the structure (Fig. 123) will help to an apprecia- 
tion of the position; the wider part carries 
Finnieston-street. The bridge is 140 ft. long by 
52 ft. wide between centres. It is supported on 
abutments at each end, and the main girders are 
| carried on intermediate columns as shown on plan. 
| The longest span is 65ft. The main or longitudinal 
girders are of the web type 8 ft. deep, the details of 
construction of one of the principal of the girders 
| (14) being shown on Figs. 127 and 128. The 
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addition to the incline it is set bodily to the left 
0.17in. By this arrangement a very accurate line of 
sight is secured. On the top of the bar is an open 
sight notch, so that the target can be seen above and 
below the line of sight. There is also a sliding leaf, 
which is graduated in degrees of a horizontal angle, 
simply for convenience, as it has no reference to 
the adjustment of drift or any other permanent 
inaccuracies of sighting, but is simply for making 
corrections for the wind, speed of ship, or speed of 
the enemy, and is to be set experimentally. 

The central line of sight is available only for 
ranges up to 4000 yards. The rear sight of this 
line has two short bars, one marked up to 2000 
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DETAILS OF ELDON-STREET BRIDGE, 
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length had to be increased to 145 ft. The enlarge-/| detail of the junction of the main girder (15) with 
ment was made by taking away one of the old|the girders for carrying the bridge at right 
abutments, constructing a new pier 20 ft. high by| angles, as shown in plan on Fig. 123, is 
3 ft. in its place, and building a new span with new | interesting, and is shown in detail by Fig. 130. 
abutments (Fig. 117). The abutments and pier are| Between the main girders are eight cross-girders 
of masonry with steel superstructures, the girders | (Fig. 129). To retain the level of the street as 
being of the plate type. The details are shown on | much as possible, and not encroach. on the head 
Fig. 117. There are nine girders, the span for|room under the bridge, which was limited, these 
both siding and main line being 27 ft. Over | iron girders, as shown on Fig. 124, do not rest 
the girders are buckled plates as shown by (altogether on the bottom flange but are partly 
Fig. 119, while the making up of the roadway and | hung, the details of the connection being shown on 
kerb are illustrated by the cross-section (Fig. 118). | Figs. 129. Between the cross-girders there are 

There are three road bridges to carry thorough- smaller girders again running parallel to the main 
fares over the open cutting in which the Green structure. These are carried on gussets resting on 





the cross-girders (Figs. 125 and 126). The gussets 


yards and the other from 2000 yards to 4000 yards, | Station is laid out; but these have been dealt 
There is but one sighting head, which is attached | with in connection with the station. They really 
to the bar in use. The sliding leaf of the rear side |form part of the covering over the station, the 
sight is omitted from the rear central sight. | girders being nearly all alike, 

The first trial of the first 8-in. gun was made at| The railway passes under Stobcross-street for its 
Annapolis, Mich., on July 31, 1886. | whole length; but at the western end it was desir- 

A comparison of the 8-in. gun with English and able to have several branches leading off into the 
German guns of nearly the same calibres is given Queen’s Dock Mineral Depét, and instead of con- 


|are built up of 4 in. plates. The bridge is to be 
|covered partly with jack arching and partly with 
buckle plates according to the head room available 
(Figs. 124 to 126). The columns carrying the 
girders of the bridge are illustrated by Figs. 135 
to 140. They are built up of channel irons. 
The part of the bridge to the west of Finnieston- 





in Table XX XVII. (data of 1890). 








GLASGOW CENTRAL RAILWAY. 
(Continued from page 105.) 

THERE are a large number of interesting bridges 
on the railway, notwithstanding that it is essentially 
an underground line. These may be taken in their 
order from the eastern end of the line to its double 
termini in the west. Where the new railway 
branches off the old_line a bridge has had to be 
altered to suit the new line. This bridge formerly 


carried Strathclyde-street over the old goods and 





|tinuing the line in tunnel under the street it was 
decided to carry the street on a bridge with cross- 
girders resting on the one side, that to the north 
| on abutment walls, and on the other, the south 
| side, on a series of columns, between which it would 

then be possible to carry the branch lines into the 

|depét. From the point where the line leaves 

‘tunnel or underground work until it enters tunnel 

_again the distance is about a quarter of amile. The 

bridge may therefore be said to be a quarter of a| west through Partick and Clydebank to Dumbarton. 
jmile long. It varies in width owing to the sidings | The engineers for this scheme, also, are Messrs. 
branching off for the depét. The abutment walls | Forman and McCall ; but the state of the works do 
on the north side are 6 ft. thick while the columns! not admit of detailed description at precent. 


street crossing is pretty much of the same design 
| as the eastern part which we have already described 
|(Figs. 131 to 134). The station widens out to 
about 52 ft. to accommodate Stobcross Station, 
which also we have illustrated and described (page 
104 ante). Under this bridge branch off the lines 
to the Queen’s Dock Depdt. 
Beyond Stobcross Station a railway is about to te 
constructed of twelve miles in length, passing directly 
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THE GLASGOW CENTRAL RAILWAY: BRIDGES. 
MR. GEORGE M. CUNNINGHAM AND MR. CHARLES FORMAN, ENGINEERS; MR. J. WOLFE BARRY, CONSULTING ENGINEER. 
(For Description, see Page 163.) 
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STRATHCLYDE-STREET BRIDGE, 
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FINNIESION AND STOPCROSS-STREET BRIDGE. 

















165 


ENGINEERING. 


Aue. 5, 1892.] 











" 














SEER ES SSS psp say 


eS ae 









one -- 5 Suc YE "I 
Re oe ae af ee ea o. 











rare 4 : - 
a aoe —_ ap: voyowny 











ee 99 
Ap p85 


doy 40 Uohef 























a 


























sep § sop.) subuoy pur 57 





































































on enn ee enn nn ee ee terme re menerem wn menen Yd - BAT sebunyy ‘PU FT (ECO JO 2/90) MEJUUTIIC py O4Yj SPAY So ee ece seme mma cenm an ecemwnreeen ne ncwm meron enescn a mnns aoe 40H so OR) “peqwerioy 01yz SAA ------- 
z y 4 
HAZ129-2 10009 G9 yossab x : 
a ne ee ee 99M PUM 47 jopjuuztoy HANI Oly) JOY 404 9 BPAY J ~~~" ES sa ee _¢€ ee ee ee 
2 ' 
ncipecebcemeus tmesitece CE Mica (meee eae tian iaeecmeeeriaaes (ates a See See |) i Meo: Cees atsslfifen cabunsccceeecconstbaanhs pineayesss 
2 9 oN BUIAWWII «Hehe L 29N0? 99 
alk £5967 Shae t,17) w 
aaa ne 9b Mg rr Ty 


te 11E 20 ig 





oh E158 G2 








2 "O97 / 
@ // & // eet ba f | 
bi oN Y¥IA0NID 


Son 





- ee snil sabuoyy vay yozid p szonyy of 





LL jt Mal ae A | Ate 5 ie | | es Pid. 0 FB 1 SIM TE PB nod ne ee . : ispaary 7 


(Eat ebvg sas ‘uoudrosaq sot) 
‘AHANIONA DNILIOSNOO ‘AYUVA AAIOA ‘“£ “UN ‘SUAANIONA ‘MODSVID ‘NVWUOA SATUVHO “YW GNV ‘HOUNANIGH ‘NVHONINNOO ‘W aNdOaD “UN 


‘SLOHULS-SSOUNAOLS GNV NOLSHINNIA ONIAUUVO ZOCIYA AO STIVIGG -‘AVMTIVEY TVHYLINGAOD MODSVID 











166 


ENGINEERING. 


[Aus. 5, 1892. 








An interesting piece of work will be the con- 
struction of a bridge under the City and District 
Railway, under which the new underground line 
passes near Finnieston. The railway is crossed on 
the skew, the angle of obliquity being 74 deg. The 
width of the existing railway at that point is 33 ft., 
there being a station there, while the new railway 
is 26 ft. wide. The latter is in tunnel up to near 
that point, but gets into the open for the Queen’s 
Dock and Harbour traffic. The bridge under the 
City and District Railway will consist of three main 
plate girders, the flooring being of Lindsay’s trough- 
ing. The abutments are to be of masonry 6 ft. 
thick, and these will be built transversely under 
the existing railway. The main girders, which will 
carry the railway over the space between these 
abutments, are 3 ft. 4 in. deep, made up of plates 
and angles, and having four flanges 14 in. wide. 
The cross-girders are formed of Lindsay’s trough- 
ing, and will rest on the bottom flange of the 
main girders. In addition there will be two 
outside parapet plate girders 6 ft. 64 in. deep. 
Resting on the bottom flange of these girders and 
en the top flange of the main girders are 5 in. 
planks forming the decking of the platforms for the 
¥innieston Station of the City and District Railway. 
On either side of the bridge the railway is for a few 
yards in the open for ventilation purposes. Near 
Eldon-street the railway leaves the tunnel through 
the West End Park, and runs parallel with the 
River Kelvin. Eldon-street is carried over the 
river by a narrow bridge, and one of the many im- 
provements which come incidentally with the rail- 
way is the construction of a new bridge for the road 
as well as the railway. The road bridge is to be of 
one span, the same length as the existing arch, but 
it will have an increased width of 60 ft. The bridge 
will be in a single arch, the inside ribs being of 
wrought-iron, while the outsides will be of orna- 
mental cast-iron work. The bridge carrying Eldon- 
street over the railway is to be of web-plate girders 
with a floor of troughing. The details of this bridge 
are shown on Figs. 120 to 122. 


(To be continued.) 





THE COLUMBIAN EXPOSITION. 
THe Liserat Arts Buitpine. 

AutuouGH all the buildings of the Columbian 
Exposition are of interest, as examples of the way 
in which the Americans attack the problem of 
providing structures of great size to serve a 
temporary purpose without betraying their tran- 
sient character, yet none of them possesses the 
importance from an engineering standpoint of that 
devoted to the industrial arts. But, although this 
forms part of the Exhibition, it is on such an 
immense scale that it has, necessarily, the solidity 
of a permanent structure. In point of span it has 
only one rival in the world, the Machinery Hall of 
the Paris Exhibition. The exact figures are as fol- 
lows: The Paris Machinery Hall, length, 1380 ft. ; 
span, centre to centre of piers, 363 ft.; area, 
909,000 square feet. The Industrial Art Building, 
length, 1268 ft. ; span, centre to centre of piers, 
368 ft. ; height to under side of girders, 206 ft. 
4 in. ; height to the top of the ventilatinz lantern, 
245 ft. 6 in. The next largest building is the 
St. Pancras Station, London, of which the span 
is 239 ft. 6 in. We have already given very full 
particulars of the Industrial Arts Building,* 
but the subject is of such importance that we 
have thought it worth while tc again refer to it to 
illustrate the method of erecting the large spans. 
The time available between the inception and the 
opening of an exhibition is so short that manufac- 
turers have to pay great attention to the question 
of erecting these large structures in order to com- 
plete the work in the period allowed. In this case 
the Edge Moor Bridge Works signed the contract 
on December 24, 1891, and undertook to complete 
the work before August 15, 1892 (next Friday), so 
that they had only 7$ months for this immense 
undertaking. 

Our two-page plate this week illustrates the 
method of erecting the roof, and is supplementary 
to the perspective view in our issue of June 24. 
Each span is pivoted at three points—at the spring- 
ings and at the apex--to simplify the calculation of 
the strains, and in this respect follows the example 
set at Paris. In other points there is a great 
divergence between the two designs, the Paris arch 
being a plate girder with a spandrel filling (see 


* See ENGINEERING, vol. liii., pages 194, 226, 288, and 792, 








ENGINEERING, vol. xlvii , page 461), instead of the 
light braced structure which we illustrate. The 
methods of erection were also dissimilar, as might 
have been expected from the genius of the two 
nations. In the matter of dealing with large pieces 
of framed work the Americans have nothing to 
learn from the rest of the world, and it is not 
surprising that they should have reduced the time 
of erecting a span to one half of that which 
was thought wonderfully short in France. The 
general plan which was followed is comprehended 
by aglance at our illustration. Each half of each 
arch was built in two sections ; from the ground to 
the point A was erected in place, and from the 
point A to the apex was put together on a false 
work erected on a movable stage, and was after- 
wards hoisted into position and connected to its 
fellow. The movable staging, or traveller, was 
constructed of three towers braced together to form 
one structure. The two side towers were each 134 ft. 
high, and 50 ft. wide, centre to centre of the tim- 
bers, measured longitudinally of the building. The 
central tower was in two stories; the lower part 
was 134 ft. high, like the side towers, but extended 
to a width of 80 ft. by raking side struts. The 
summit of the secund story was 222 ft. 6 in. high, 
its upper platform being capable of being lowered 
when the staging had to be moved. The sizes of 
the principal members are given on tke engravings. 
The whole structure was mounted on twenty-eight 
heavy wheels, 20 in. in diameter, running on eight 
lines of rails, carried on false work erected after 
the floor had been completed. It contained about 
190,000 ft. (p.m.) of Oregon fir lumber and 75,000 Ib. 
of iron ; its weight was estimated at about 700,000 Ib. 

The width of the traveller, centre to centre, was 
the same as the distance ‘between the arches, 50 ft., 
and hence it provided for two of them being built 
at once. To allow of it being moved its greatest 
dimensions fell within the lower boom of the arch, 
except in the case of the upper deck, which, as we 
have said, cou'd be lowered. This necessitated the 
use of very long jibs or booms for erecting the outer 
portions of the upright part of the arch. Four 
booms of 62 ft. length projected from each end of 
the traveller, and were served by two hoisting 
engines of 24 horse-power, each having six indepen- 
dent drums. The material was run into the build- 
ing by temporary tracks laid parallel to the 
traveller, and was lifted by these booms, and built 
into place, the side-pieces of the arch being mean- 
while steadied by shores from the traveller. On 
reaching the point A another system of construc- 
tion wasadopted. The part already completed was 
firmly connected to the scaffold by means of adjust- 
able loop rods and hydraulic jacks, as shown in 
Figs. 5 and 6. 

On the upper section of the central tower were 
four booms, each 36 ft. long, worked by a 24 horse- 

ower engine, with six winding drumsat the ground 
evel. These booms were employed to lift the 
material for the upper part of the arch and to lay 
it on trucks. From these it was taken by two smaller 
travellers running on the main traveller deck, and 
laid on the curved false work ready for erection. To 
facilitate this the pins A were worked into the arch ; 
they formed a pivot and starting point for the new 
pieces. The comparatively light character of the 
upper part of the arch enabled the halves to be 
rapidly completed. Two adjoining half arches 
were then connected together by the purlins and 
sway rods and hoisted into position from the cen- 
tral tower. As the half arches overlapped on the 
false work one had to be lifted before the other 
was completed. When this latter came to be 
raised it would have fouled its companion just as 
it was attaining it highest position, and to prevent 
this the pins A were forced apart from one another 
by the hydraulic jacks through an additional 
3ft. This allowed ample clearance space to 
get the half arches into position, and then to allow 
them to come together to meet on the pin C. The 
jacks were then slacked back until the joints at B 
closed and were secured by bolts. The pair of 
arches then stood firm and safe. Each pair of 
arches, when completed, weighed about 430 tons, 
while the weight of each piece lifted from the cen- 
tral tower was 32 tons, except in the case of the 
end arches, when it was 40 tons. 

To move the traveller, ready for the next pair of 
arches, the end booms were swung round and the 
central tower lowered. Three 24 horse-power 
hoisting engines, each having six drums, were set 
to work, and the structure drawn forward through 
100 ft. This occupied 45 to 60 minutes, while lift- 





ing and raising the tower and the miscellaneous 
work of getting into position lengthened the time 
to halfa day. The lantern frames, jack rafters, 
&c., were put in place subsequently by the aid of 
emall travellers running on the purlins. 

It will be readily conceived that the method of 
working, which was devised by Mr. S. P. Mitchell, 
assistant manager of the Edge Moor Bridge Works, 
enabled the erection to be carried out very rapidly, 
since two arches were always in hand at one time. 
The first pair of arches occupied nine days of ten 
hours ; the second pair eight days, and the fourth 
pair five days. It will be interesting to compare 
these times with those occupied in the erection of 
the spans in the Machinery Hall at Paris. The 
work was there divided between the Fives Lille 
Company and MM. Cailand Co. The former put 
the ironwork together on the ground for each span in 
four separate pieces, and then raised them into place. 
The scaffolding consisted of a tall central gantry, as 
high as the middle of the roof, and of two side 
platforms. These three structures were indepen- 
dent of each other, and ran on rails. The central 
tower was 72 ft. long, 62 ft. wide, and 144 ft. high. 
The width of one bay being 70 ft. 6 in., the gantry 
was wide enough to include two consecutive girders, 
while its upper part was formed to the same con- 
tour as the under side of the roof. The side ecaf- 
folds were also formed to the same contour as the 
roof, and covered with planking. The side of the 
arch, nearly up to the point A on our two-page 
plate, was built on the ground. Its lower end was 
then engaged with the bottom pivot, and it was 
raised into position about that centre. The 
remaining portion of the half span was also built 
on the ground, and then lifted bodily until 
one end rested over the central structure, and 
the other end over one of the side structures. 
The pieces were then riveted together. The first 
bay was completed in 23 days, the second in 16 
days, the third in 12 days, and the rest in 10 days 
each. The Cail Company followed quite a different 
plan. It consisted in constructing a narrow scaf- 
folding, the top of which was the same form as the 
inner side of the arch. Portions of the girder, not 
exceeding 3 tons in weight, were riveted up on 
the ground, and then raised and put together on 
the staging. The scaffolding consisted of 5 stages 
52 ft. 6 in., 59 ft. 6in., and 65 ft. 7 in. long, and 
26 ft. 3in. wide. Ata height of 33 ft. from the 
ground these were strongly connected by braced 
timbers, and over the top of the stagings a con- 
tinuous planking was laid corresponding in outline 
to the form of the roof. There was a second plat- 
form at a height of 114 ft. from the ground. There 
werealso two independent movable stagings running 
on rails outside the spans. The first girder and 
bay were completed on May 24, 1888 ; the second 
girder and bay were finished in 13 days, as were 
also the third ; the fourth and fifth were completed 
in 12 days ; the remainder took 10 days each on the 
average. The erection of the half arches will be 
nearly, if not quite, finished next week. 

It will thus be seen that the work at Chicago has 
been done with unprecedented rapidity. In 7} 
months detail drawings were made, materia! 
ordered, 6000 tons of work executed, delivered 
from Wilmington, Delaware, and erected on the 
Exhibition grounds. 





THE NEW FRENCH TORPEDO BOATS 
‘* RAGE,” ‘“ECLAIR,” AND “ KABYLE.” 

WE publish on page 172 a view of the Orage, taken in 
the harbour of Toulon. This is one of the three first- 
class torpedo boats lately constructed by the Société des 
Forges et Chantiers dela Mediterranée at La Seyne, for 
the French Government from the plans prepared by 
Monsieur Lagane, the manager of the society’s La Seyne 
shipyard. ‘The boats are decidedly the prettiest of the 
torpedo boat at present in service in the French Navy, 
but utility has in no wise been sacrificed to appearance, 
as the results obtained from the boats and given below 
indicate. 

Galvanised steel angles and plates of light dimen- 
sions have been used throughout in the construction of 
the hulls of each vessel, the plates in many places 
being flanged at the edges to avoid the use of angles 
and thus save weight, where angles were not actually 
necessary for strength. 

The Orage, Eclair, and Kabyle are of the Agile type 
improved, and, like this boat and her sister the Active, 
are intended for active service with a fleet. They have 
a length of 143 ft., a beam of 14 ft. 9 in., an extreme 
draught of 8 ft. 3in.; and a displacement of about 
104 tons. Each of the boats is fitted with two tor- 
pedo-firing tubes, one situated at the bow and one on 
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a turntable situated aft, just forward of the descent to 
the officer’s cabins. Four torpedoes are to be carried, 
one in each of the firing tubes and two stowed under 
the deck right forward. Jn addition to this arma- 
ment, two Hotchkiss revolver machine guns of 
37-millimetres are carried, one on each side just for- 
ward of the forward one of the two funnels. . 

Brass has been largely used in the construction of 
the single set of engines for each boat, and these 
were manufactured by the Forges et Chantiers de 
la Mediterranée in their engine works near Mar- 
seilles. They are of the triple-expansion, three- 
cylinder, vertical type, and, at the maximum speed, 
were constructed to indicate 1200 horse-power. Steam 
is generated by means of two Thornycroft water- 
tube boilers working at a pressure of 2001b. per 
square inch. The air pressure in the stokehold 
under forced draught is 3 centimetres (1.18 in.) 
The first completed of the three sister vessels, 
the KEclair, gave most satisfactory and rather un- 
looked for results on her official trial made outside of 
Toulon Harbour in October last. The duration of the 
trial was six hours ; the first five hours being run at a 
mean speed of 18 knots, and the last hour under forced 
draught at the maximum power, during which the 
vessel made three runs on the measured distance of 
6.72 knots, the average speed for the three runs being 
21.46 knots per hour. During the trial the boilers 
and engines were not forced, and all worked well and 
to the satisfaction of the Government officials conduct- 
ing the trial. The sister vessels, the Kabyle and 
Orage, on their full-speed trials gave even better 
results giving speeds of over 214 knots per hour, As 
the specified speed for these boats was 204 knots, the 
buildersare to be congratulated on the results obtained. 
On the trial to determine the consumption of coal at a 
mean speed of 10 knots per hour made on the Eclair, 
it was found thatthe coal burnt was 9.6 lb, per square 
foot of grate surface, being 14.71b. per mile run. With 
the 14} tons of coal carried on board, the boats are 
thus able to run a distance of nearly 2000 knots in 
place of 1650 knots specified in the contract without 
replenishing the coal supply. 

Incandescent electric lamps are used for the in- 
terior lighting, and a small are search light projector 
is fitted just in front of the forward funnel. 

All three boats are now in commission, and form 
part of the French Mediterranean fleet, the Orage and 
Eclair being attached to the division of the reserve, 
and the Kabyle to the Escadre d’Evolutions which 
has just been formed. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 27, 1892. 

TRUNK lines, both east and west of Chicago, have 
recently made inquiries, and it is stated have placed 
orders for supplies of rails for the coming autumn. 
The estimated volume of business is about 20,000 tons. 
The Pennsylvania Company is laying a good many 
rails, and several systems in the west are increasing 
their mileage for the development of local traffic, and 
in this way it is probable that a better rail market 
will be developed within the next ninety days. The 
iron trade is somewhat stronger than a week or two 
ago. Fewer concessions are made and fewer asked. 
Mills are resuming work, and additional signatures to 
the amalgamated scale have been secured. There are 
still serious difficulties between large employers and 
their workmen in the west, and while probabilities 
point to a yielding upon the part of employers it is 
probable that there will be some delay in the sur- 
render. Merchant iron is selling quite freely through- 
out the east at 1.75. Plate and structural material 
are slightly higher. Steel rails are firm and quiet. 








MISCELLANEA. 
Messrs. STEEL, PEECH, AND TozER, of Sheffield, have 
just erected a plant for the manufacture of Siemens-Martin 
steel, and are now in a position to supply that quality. 


The Central News states that information reached the 
City on Wednesday evening that the Russian Govern- 
ment has received notification from the Suez Canal Com- 
pany to the effect that the provisional regulations for the 
passage of petroleum through the Canal are about to be 
aed | and that, in the meantime, the passage of 
petroleum jin bulk tank steamers will not’ be allowed 
through the Canal. 


The German Reichsanzeiyer publishes the official 
statistics of the value of the trade carried on in 1891 by 
the State subventioned steamship lines from Germany to 
Eastern Asia and Australia. he figures show a con- 
siderable increase as compared with 1890. The total 
value of both exports and imports amounted to 89,706,000 
marks as against 87,268,000 marks in 1890. The value of 
exports alone was 39,473,000 marks as against 39,057,000 
marks in 1890, and of imports 50,233,000 marks as against 
48,211 000 marks in 1890. 


In an article on slag cements in the ‘‘ Zeitschrift for 
Applied Chemistry,” Herr M. Miiller states that only 
slags resulting from grey pig made in blast furnaces are 
suitable for cements. The chemical composition of a 
slag is not the only important characteristic to be deter- 





mined. The process of ws the material has a great 
influence on its value, and for the best results it should 
be suddenly chilled as it runs from the tap hole, by beir g 
led into water. In this way it is disintegrated and can 
be easily crushed into a very fine meal. 


In a paper by Professor Thomas and Messrs. Martin 
and Hussler, which was recently read before the Ameri- 
can Institute of Electric Engineers, are given the results 
of a number of observations on the life of incandescent 
lamps. These observations show the lamps now manu- 
factured by various makers give a fairly uniform perform- 
ance for 600 hours, and also that a great improvement has 
been made in lamps during the past five years. The 
blackening of the bulbs is the great difficulty at present, 
and the experiments of Professor Thomas and his asso- 
ciates go to show that this is partly dependent on the use 
of mercury pumps. 


The report of the commission of inquiry into the 
charges brought by Mr. Schey, M.L.A, against Mr. 
Eddy, Chief Commissioner of the New South Wales 
Railways, pronounces emphatically in Mr. Eddy’s favour 
in relation to all the allegations of unfair dealing on which 
the inquiry was based. The commissioners give it as 
their opinion that not only are the charges unproven, but 
that under.the régime of Mr. Eddy and his colleagues 
greater efficiency and economy have been secured on the 
railway service than under the old political system of 
management. They declare that not the faintest shadow 
of suspicion or doubt rests upon the honour and integrit 
of Mr. Eddy or upon the honour and purity of his ig 
ministration of the railways. 


The annual summer excursion of the Junior Engineer- 
ing Society is to commence on Friday, August 12, when 
the party will leave Euston by the 8 p.m. train for Crewe. 
On the following day the works of the London and North- 
Western Company will be visited, and in the afternoon 
the party will proceed to Chester, remaining there for 
the Sunday. On the Monday Messrs. Hulse’s tool works 
and the Salford sewage wo:ks will be inspected. On 
Tuesday, at Bolton, visits to Messrs. Dobson and Barlow’s 
textile engineering works and Messrs. John Musgrave’s 
Globe Iron Works have been arranged. On the fol- 
lowing day they will visit Messrs. Richard Haworth 
and Co.’s spinning mills and Messrs. Schwabe and 
Co.’s calico printing works. In the evening the summer 
dinner of the Society will be held at the Grosvenor Hotel, 
Manchester. On Thursday the Manchester Ship Canal 
will be visited, and on Friday visits have been arranged 
to the Liverpool Docks, the Overhead Railway, the 
Alexandra grain warehouse, and the Teutonic. On Satur- 
day the works of Messrs. Laird Brothers, at Birkenhead, 
will be inspected, and the party will return to London 
by the 2 p.m. train from Lime-street Station, Liverpool. 


One of the most notable achievements in the rapidly 
multiplying applications of steel to structural purposes 
is a new chimney of that material in Chicago, which is 
350 ft. high with an outside diameter of 9 ft. 5in. The 
steel varies in thickness from ¥#; in. at the top to three- 
eighths of an inch at the bottom. The lower 75 ft. of the 
chimney is lined with firebrick 8 in. deep, formed to fit 
the shell compactly all around, and above this it is lined 
with hollow tile. This lining is supreme at intervals of 
25 ft. by an angle iron riveted to the steel shell ; that is, 
the chimney is lined in a manner similar to blast furnaces 


and foundry cupolas. The steel shell is carefully pro-| pe 


tected from corrosion by painting inside and out. The 
weight of the chimney is spread to the foundations in the 
same manner as that of the columns of the building, the 
foundation on which it rests consisting of first a layer of 
cement, then two layers of steel rails in cement and one 
layer of I beams, on which the cast-iron shoe, which takes 
the shell of the stack, rests. The capacity of the chimney 
is twelve 60-in. boilers, 20 ft. in length. The outside 
diameter of this chimney is 9 ft. 5 in., while were it con- 
structed of brick it would be 16 ft. 6 in. at the bottom. 


In his evidence before the Labour Commission, Sir 
George Findlay, general manager of the London and 
North Western Railway Company, gave some interest- 
ing statistics as to the present conditions of the railways 
of this country. He stated that the amount of money 
actually invested in railway enterprise in the United 
Kingdom at the end of the year 1890 was upwards of 
897,000,0007., the authorized capital being more than 
1,000,000,0007. The gross receipts of the companies in 
1890 amounted to close upon 80,000,000/., of which more 
than 43,000,000/. was spent in working expenses. The 
number of men directly employed by railway companies 
in the United Kingdom, although not accurately known 
at the present moment, was in 1884 about 346,000, and 
was probably now upwards of 350,000; that calculation, 
however, took no account of the number of men in- 
directly employed in those industries upon which the 
railway companies must depend for their supplies of raw 
and manufactured material. Out of a total of 20,C00 
miles of railway which had been constructed in the United 
Kingdom, the London and North-Western Railway 
Company owned nearly 2000 miles; their authorized 
capital was upwards of 110,000,000/. ; their gross receipts 
during the last year had been more than 11,750,000; and 
they employed directly upwards of 61,000 men of various 
grades. 

aay 


the recent heavy floods on the Mississippi 
several ily 


arge crevasses in the levees were successfu 
closed. This feat is one which had often been attempted 
in previous years, but it is said with little success. The 
problem is no easy one. The break may be 150 ft. to 
200 ft wide and from 8 ft. to 20 ft. deep, with a current 
rushing through it at a speed of several miles an hour, 
The difficulties appear to have at length been overcome, 





and of 37 crevasses formed in the recent floods 28 were 
successfully closed. A large majority of these were small 
affairs, but at least three of them were big breaks, the 
worst being at Avondale, in a spot where a bend 
in the river brought the full force of current 
on to the crevasse. The plan adopted is to build a fence 
with timber round the crevasse, into which brushwood 
and sand bags are then dumped. Thereare kept in place 
by the timber fence, and though the water trickles 
through, its force is reduced, and the breakscan then be 
gradually filled up and a firm levee built. The timber 
crib or fence often gives way, but by persevering, success 
has been obtained in a great many cases. This plan ap- 
nears to work well up to breaks 150 ft. to 180 ft. in width. 
Much of the success met with during the past season is 
to be attributed to the railways which enable men and 
—— to be rapidly concentrated on the site of the 
ailure. 


In a paper recently read before the Engineers Society 
of Western Pennsylvania, Mr. John W. Seaver notes 
some important points to be attended to in designing 
factory buildings. He suggests that the machinery 
should first be located, and that the building to contain 
it should then be designed to fit the machinery rather 
than vice versé. A good height is advantageous as it 
not only renders the shop more comfortable to the work- 
men, but the belt from the shop shafting to the machines 
being longer wear better. A bigh building is also more 
easily lighted. A god rule of thumb for the window area 
is to make it one-fifth the total wall surface. He states 
that where the sides of a building are to be of brick it is 
advantageous to erect all the the ironwork, including 
pillar cranes, first, and then to fill in brickwork as a mere 
screen, say 9 in. thick, between the columns. In design- 
ing such bui'dings the combined wind and snow Joad may 
be taken at 30 lb. per square feet, and the wind pressure 
should be calculated on sides and ends as well as on the 
roof. The unit stresses in such buildings may be taken as 
12,500 lb. for iron in tension and 15,000 1b. for steel in 
tension. In shear steel rivets may be loaded of 7500 Ib. 
per square inch of section, and turned steel bolts to 
9000 1b. In wrought-iron compression members where 
the length does not exceed 20 diameters, the working 
stresses may be 9000 Ib., to be diminished gro ra’a for an 
increase in length up to 30 diametersoflength. For steel 
the unit stresses for columns up to 20 diameters in length 
may be 10,000 1b. per square inch, to be reduced, pro rata, 
for greater lengths. Greater lengths than 30 diameters 
are to be avoided. 


The following hints on boiler settings recently appeared 
in The Locomotive, an American engineering journal. 
The brickwork about boiler settings is often very 
imperfectly laid. It is mostly done by contract, with no 
one to supervise it who understands the severe use to 
which it is to be put. The bricklayer, who may never 
have worked on a job of this kind before, builds good- 
locking inside and outside walls, but the space between 
is apt to be filled with odds and ends in the most pro- 
miscuous manner. Furthermore, he puts the same joint 
in that he would use if he were building a house, and 
this is just what we do not want in a boiler setting, par- 
ticularly in the firebrick lining of the furnace. The 
joints t a go the setting should be thin, and the 
work should be done as faithfully inside as outside. 
Kaolin or prepared fireclay is u in laying the fire- 
brick, and it should be mixed up so thin that it cannot well 
used with a trowel. Some mill-owners who have had 
experience in this direction will not allow a trowel to be 
employed at all, but require the men to use iron 
spoons. The firebricks should be dipped in water 
as they are used, so that when they are laid 
the7 will not immediately “‘ drink up” the water from the 
cement. They should then receive a thin coating of the 
prepared fireclay or kaolin paste, and be carefully placed 
In position with as little of the kaolin or fireclay as pos- 
sible. Every sixth course, beginning with the grates, 
should be a row of headers, well bonded into the 
masonry behind. The headers are of little use unless 
they are well secured into the walls of the setting, for 
when the lower courses of firebrick have burnt away more 
or less, we have to rely on these headers to a considerable 
extent to hold the upper part of the wall in position. In 
repairing firebrick linings, the lower courses, which burn 
out fastest, can be removed and replaced without disturb- 
ing the —— art of the wall, provided the headers are 
secure, while if they are not, the entire wall may have to 
be rebuilt, and this cannot be done without either remov- 
ing the boiler or tearing dawn a considerable part of the 
setting. 








Tue INVENTION or THE SreaM Locomotive Encrne. 
—Lord Kelvin, in unveiling the bust of William Murdoch 
at the Abbey Craig Monument, said inter alia that Mur- 
doch invented the locomotive steam engine. He made an 
engine 20 in. long by 14 in. high, put a high-pressure 
steam boiler on it, an an driving it on a road in Red- 
ruth, where he was then living. It this effect. The 
locomotive ran off from its inventor on a gloomy, cloudy 
night, at the rate of six to eight miles an hour. It soon 
outran the inventor, and then the night air was rent by 
a succession of frightened cries for help. Murdoch, 
hurrying up, found the worthy rector, who heard a puff- 
ing and snorting, saw only a fiery eye rushing along not 
much above the level of the ground. He would not say 
what the rector thought he saw. (Laughter.) After 
that Murdoch went about from mine to mine on a steam 
locomotive of his own construction, and it seemed to 
Lord Kelvin very much because there were so many 
objections to his idea that he did not anticipate George 
Stephenson by at least twenty or thirty years in the 
great work he had done for the werld. 
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THE FRANCIS 





On this page we illustrate a new surveying instru- 
ment, invented by Mr. Walter Richardson Francis, of 
Swansea, and designed especially for work in mines. 
It is, however, capable of satisfying the needs of ex- 
plorers in new countries, and generally of performing 
all kinds of work that do not require an exceptional 
degree of accuracy. Great care has been expended in 
making it light and easy to transport, so that it may 
not be a burden to its user. The main part of the 
instrument (Fig. 1), apart from the stand, will go into 
the side pocket of a coat, when the compass is set in 
plane of the frame, and may be thus carried with 
safety. The weight of this portion is only 34 lb., 
while the case and supplemental fittings add another 
43 lb., bringing the whole to 8}1lb. The stand weighs 
6 lb., and the plane table, with its waterproof cover 
(not shown in our illustration), make the total equip- 
ment about 17 lb. The whole apparatus can thus be 
easily transported by one person across a difficult 
country. 

The graduated circle of the compass is 34 in. in 
diameter, and can be adjusted to correct the deviation 
of the needle. This latteris bluntended ; it is silvered 
near its tip, and a fine line is drawn along its centre to 
read the deflections by. This device adds consider- 
ably to the facility of using it, and angles can be read 
within a } deg. As is usual there is a device by 
which the needle can be lifted off the central pin to 
reduce wear in travelling, and also to aid in bringing 
it torest. Sights are taken by means of two vertical 
slots in the frame ; these are formed with bevel-edged 
plates, and give a very clear and exact vision of the 
object under view. The frame itself can be rotated 
on a vertical pivot on the three-armed stand, while 
fine adjustments are made by a screw with a milled 
head. A second screw serves to clamp the frame in 
position. The compass is levelled by a single bubble, 
the levelling screws having ball-and-socket heads, 
enabling them to take a firm bearing in all positions 
when the instrumentis fixed bya central screw. (Fig. 2.) 
We understand that the feature is new, at least in this 
country. 

The measurement of vertical angles is effected by 
unshipping the rectangular frame and mounting it 
horizontally by means of the right-angled fitting shown 
at Fig. 4 in the lower view. This brings the compass 
into a vertical plane, and allows the clinometer needle 
te hangfreely. Any object can then be sighted either 
above or below the spectator, and its vertical angle 
read off. The two slots are exactly alike, so that 
sights can be taken both backwards and forwards 
without reversing the instrument. 

As shown in Fig. 1, the instrument is set upon an ex- 
tension bracket tixed to the top of the tripod stand. 
This bracket is made of three layers of wood glued 
together with the grain crossing to prevent warping. 
It has a central hole through whicha plumb line may 
be dropped when it is desired to work from a certain 
point. By means of this line the centre of the compass 
can be set exactly in position. Ordinarily, however, 
this is not requisite, and then the instrument is fixed 
directly on the head of the tripod stand by means of 
the thumb-nut shown. It may also be held in the 
hand, without any stand at all, or suspended on a 





SURVEYING COMPASS 





Fia. 4. 


slack string passing through the Y cuts at the tops of 
the sighting slits. This latter plen is often very useful 
in getting round awkward positions in underground 
surveying, when there is no place for a tripod to stand. 
The weight of the instrument keeps it steady and 
plumb, while the Y cuts align it directly between the 
points of suspension of the string. 

Fig. 5 shows a straight edge for use with the plane 
table. It carries a stool on which the compass can be 


fixed by two screws, and when this is in position a/| 


survey can be laid down directly by the use of the same 
instrument by which it was made. The plane table is 


16 in. by 16in., and is made of three layers of timber 
with the grain crossing ; it can be mounted on the | 
stand and fixed by clamp screw. 





AND CLINOMETER. 


Fic. ‘2, 


The legs of the tripod are telescopic, so as to 
pack into convenient length. At the foot each leg 
carries a step (Fig. 3) by which it can be pressed firmly 
into the soil. We believe this device is new in this 
country, and its value will be instantly recognised. 
The surveyor, after spreading his tripod, puts his foot 
on each step in succession and forces the armed point 
of the staff into the ground as far as is necessary to 
secure steadiness. 

The agent for the sale of Mr. Francis’ apparatus is 
Mr. J. H. Steward, of 406, Strand, London. 





Mining In ALAskA.—Arrangements are being made to 
work coal in Alaska this year. Gold mining is a!so to be 
commenced. 
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BOGIE COMPOSITE CARRIAGE FOR THE LONDON AND SOUTH-WESTERN 


EASTLEIGH. 


CONSTRUCTED AT THE COMPANY’S WORKS, 


(For Description, see Page 178.) 
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THEORETICAL STRENGTH OF BEAMS. 
To tHE EpitoR OF ENGINEERING. 

Sir,—If Mr. Scotson wi'l again refer to my letter in 
your issue of July 1, he will find that the new formula 
does not profess to give approximate results fur the ulti- 
mate strength of beams. 

He also states that the old formula for rectangular 
beams admittedly et results agreeing with experiment 
within the elastic limit. He would have some difficulty 
I fear, if he were called upon to prove this point. 

The rest of Mr. Scotson’s letter, as regards, namely, 
the amount of work absorbed in bending, refers to beams 
of rectangular sections only, I presume. As the elonga- 
tion of the neutral fibre is zero, I beg to submit that the 
mean elongation is 


= ° + elongation of extreme fibre 
2 


according to Cocker, and not %rds of the elongation of 
the extreme fibre as stated by your correspondent. 


au 


eee “eee 

















tod aaa. Sen 


Scale 49 





use ne ae 


I inclose a practical example showing the application 
of the new formula to a cast-iron beam, as requested by 
“Napoli.” The various data required for determining 
the modulus of resistance of the section can easily be ob- 
tained either by calculation or graphically, as shown on 
annexed figures, and are as under : 


Ac = 45 in. and Ac = 30in. 
gz 6. fe = 9.3 
Tr = 1884 I. = 3400 
e=8 te = 16. 
Hence 
S, = 28 
and 


M = 743.3 S; in inch-tons 
according to the new formula, and 
M = 660.5 S; 


according to the old formula. 

Following a well-known method the pole distance in 
the polygon of forces was made equal to half the cross- 
section of the beam, and consequently the areasabecd 
andcd/fh multiplied by the area of the section of the 
beam give the moments of inertia of the stretched and 
compressed portions of the beam about the neutral axis. 

Lewis L. Kropr. 

July 2, 1€92. 





To THe Eprror or ENGINEERING. 
Sirn,—Mr. Human has proved his point, and since 
S. =S:, the proportion of the two kinds of work per- 


formed is not = % , as wrongly assumed by me, but 
e 


Ws_I_? 

We Ae? 
where p is the radius of gyration of the cross-section of 
the bar about the neutral axis. 

I am sorry I did not notice that the error in Mr. 
Human’s equations of work did not vitiate the end result, 
or = I should have been glad to point out this fact 
myself. 

he old formula seems to turn out a mare’s nest when- 
ever an attempt is made to upset it. Mons. Rey’s paper 
was read before the Society of French Engineers, and 
very favourably commented upon by Professor Contamin, 
the engineer in-chief for the ironwork of the last Paris 
Exhibition buildings, and professor at that famous foun- 
tain of engineering wisdom, the Ecole Centrale of Paris, 
Mons. Eiffel, of Tower fame, being in the chair, spoke 
eulogistically of the author’s achievement in bridging 
over the chasm between theory and experiment, and not 
a single dissenting murmur interrupted the applause 
with which the paper was received. 

With many apologies to you, Mr. Edito~, for having 
occupied so much of your valuable space, 

I remain, yours truly, 

August 2, 1892. 


EWwis L. Kropr. 
SIEMENS’ AUTOMATIC BLOCK-SIGNALLING 
SYSTEM 


, 








To THE Eprror oF ENGINEERING. 
Str,—I, with no doubt many another railway man, 
perused the description of this system, which appeared in 








your issue of the 15th ult., with much interest, but there 
is one important feature in it which I consider requires 
amendment, viz., that of the signal (Fig. 38) being held 
to the ‘line clear” position by a catch on the armature 
of an electro-magnet. The passage of a train over a con- 
tact is to transmit a current of electricity to the electro- 
magnet, causing the attraction of the armature, the with- 
drawal of the catch from the arm of the signal axis, and 
the resumption of the danger position by the counter- 
weighted signal. 

As I read the description this vitally important func- 
tion of the signal going to danger to protect the train is 
entirely dependent upon the electrical circuit ag 
maintained, and a failure to complete the circuit woul 
cause the tignal to be held off at line clear, when it ought 
to have gone to danger. 

It is true the system provides that unless the catch 
releases the arm and allows the signal at Y to go to 
danger, the circuit for the transmission of the current to 
the next signalling apparatus in the rear wi:l not be com- 
pleted, A there te will be a failure to excite the 
solenoid there, causing the signal at X to remain 
at danger; but it is quite conceivable that cir- 
cumstances may arise in the course of traffic requiring 
a train to start from X, against signal ; at any rate pro- 
vision would have to be made for the movement of the 
traffic with due precautions in case of failure, and the 
driver of a train so advanced from X, on arriving at Y and 
finding the signal there showing line clear, would be in 
doubt as to whether this indication of line clear, Y to Z, 
was due to the failure of circuit, or was caused regularly 
by the previous train having passed Zin due course. | 

I am assuming that as the object of this system is 
obviously to save signalmen, such men are not available 
in case of failure, and that, therefore, the system must, 
whilst providing for the exigencies of traffic, be free from 
the possibility of danger arising out of failure. Ina 
word, I regard holding a signal off mechanically and de- 
pending upon the perfection of an electrical circuit for 
putting it to danger, as bad in principle and a flaw in the 
system which will have to be remedied before it can hope 
to meet with acceptance by railway managers. 

I inclose my card, and 

Remain, Sir, your obedient servant, 


TRAFFIC. 
London, August 1, 1892. 





ELECTRICAL APPLIANCES IN THE NAVY. 
To THE Eprror of ENGINEERING. 

Srr,—At the recent Portsmouth meeting of the Insti- 
tution of Mechanical Engineers, a paper was read by the 
Chief Constructor of Portsmouth Dockyard, upon Appli- 
cations of Electricity in the Navy. In the discussion 
upon that paper Mr. Crompton, of Chelmsford, who, 
at any rate, may be acknowledged as a judge on the sub- 
ject, very plainly told all the naval architects, who pose 
as the authorities on these matters, that they were 
entirely ignorant of the business they assumed to con- 
duct. He did not use exactly those words, although he 
was pretty outspoken, but that is the only interpretation 
we can put on his remarks, if we are to take the naval 
constructor’s good faith for granted. The latter we have 
no difficulty in doing. The state of things described by 
Mr. Crompton is no more than we might expect, and it 
is no wonder that our Navy is inferior to all others in the 
application of electrical science. The naval constructors, 
jealous of the rising importance of the engineers, have 
tried to retrieve their position by grasping every bit of 
engineering practice they could lay their hands on, and 
the installation of electricity is one of these bits. <A 
constructor should have nothing to do with electricity, it 
is the engineer’s job. More harm has been done in the 
Navy by constructors attempting things beyond their 
power—so as to usurp the place of the engineer—than by 
almost anything else. The constructors were first in the 
field, they got the whip hand, and they are determined 
to keep it as long as possible, no matter what the result 
may be. 

T have no axe to grind, and am but 

Yours truly, 
Aw ORDINARY ENGINEER. 





MANUFACTURE OF PORTLAND CEMENT 
IN AUSTRALIA. 
To THE Eprror oF ENGINEERING. 

Srr,—Some time ago you published a letter from Mr. 
H. C. Mais, describing what purported to be the first 
manufactory of Portland cement in Victoria. I should 
have written to you to confute this had I not been ex- 
tremely occupied at the time, and the letter has only just 
been recalled tomy memory. I now only wishtodohonour 
to whom the honour is due of being the first manufac- 
turer of Portland cement in that colony. As far back as 
1887 I received many samples of raw materials (limestones 
and clays) from Mr. Richard Taylor, of Melbourne, with 
the view of advising him as to their adaptability for the 


manufacture of cement, and I eventually felt myself | fi 


justified in advising him to adopt a limestone, a near] 
pure carbonate, in conjunction with a clay, both of whic 
were found in the neighbourhood of Geelong, and, acting 
on my advice as to the mode of dealing with the raw 
materials, Mr. Taylor, in 1888, commenced the erection 
of works now known as the works of the Australian 
Portland Cement Company. 

The manufacture is carried out by the dry process, i.e , 
both materials are reduced to powder, mixed, damped, 
and made into bricks and dried previous to calcination. 
The cement clinker is paves in ordinary millstones, but 
special machinery has been adopted for the reduction of 
the raw materials, So much scepticism exists as to the 





possibility of making Portland cement out of Europe 
that I venture to give the chemical analysis and some 
tests of this cement which I have made from time to 
time during the last few years; and as you will see they 
—_ confirm the tests given in Mr. Mais’s letter as to 
the manufacture in the same colony, and show that 
Portland cement made in Victoria can compete, so far as 
quality is concerned, with cement made in Europe. 





Neat Test. 

Days. 7 Days. 25 Days. 

No. 1 broke at fe 205 Ib. 490 Yb. 650 Ib. 
> oo P es 305 ,, 550 ,, 640 ,, 
5 2 % 300 ,, 515 ,, 670 ,, 
5 ‘a 240 ,, 500 ,, 675 ,, 
5 Parc 270 ,, 520 ,, 670 ,, 
Average 264 ,, 515 ,, 661 ,, 
Sand Test—Three Parts Sand to One of Cement. 

7 Days. 21 Days. 

No. 1 broke at 165 lb. 225 lb. 
ie? te 160 ,, 255 ,, 
” 3 ” 190 ” 240 ” 
” 4 ” 180 ” 280 ” 
” 5 ” 190 ” 240 ” 
Average oes TF 45 248 ,, 

Analysis. 

ogg s: ont revere acid ee oa 1.30 

+): nsoluble 4.80... ie . 
Silica { Soluble 18.25 $ 28.05 
Alumina... eas 5 83 
Oxide of iron 4.57 
Lime ... 61.85 
Magnesia... 188 
Sulphuric Acid 1.09 
Potash oat 21 
Soda ... 26 
100.04 


Given the raw materials, and they are to b3 found 
throughout the world, Portland cement can be produced; 
it ismerely a matter of cost of production and a market ; 
now my experience is that all colonial and transoceanic 
countries are hampered in so much that they are, and 
must be for many years to come, limited to a local trade; 
as soon as they have to go 100 miles for a market the 
extra cost of manufacture prevents them from competin 

inst English manufacture, which is favoured wit 
cheap and easy freights to all parts of the world. Of 
course as these countries become developed inland and 
away from the coast and ports, these local manufactories 
will increase in importance, but it must be many many 
years before their output will seriously interfere with the 
large export trade from England, and I therefore do not 
think that at present our makers here need be jealous of 
the success of our brothers in the colonies. 
Yours truly, 
Henry Faia. 
2, Great Queen-street, Westminster, July 29, 1892. 





REFRIGERATING MACHINERY. 
To THe Epiror or ENGINEERING. 

Srr,—Your correspondents have entirely misappre- 
hended our object in writing the letter that appeared in 
ENGINEERING of July 15, and seem to consider that we 
have some special interest in promoting the use of one 
particular refrigerating agent. This, of course, is not the 
case. Our aim is to advisethe use of the best and most 
economical agent, and should the forthcoming trials at 
Munich show that carbonic acid is more economical than 
anhydrous ammonia, we shall adopt it. We look forward, 
however, with very great confidence to the results. The 
physical properties of carbonic acid and anhydrous am- 
Donia are well known, and to our mind they demonstrate 
without doubt the great superiority of ammonia. 

As Messrs. Hall state they are anxious to have this 
matter set at rest, we suggest their cooperation at 
Munich. 

Your obedient servants, 
For the Linde British Refrigeration Company, Limited, 
T. B. Licutroor, 
Managing Director. 
35, Queen Victoria-street, London, E.C., August 2, 1892. 





THE FRENCH OR ELEPHANT BOILER. 
To THE Epitor oF ENGINEERING. 

Srr,—I have read with interest the account in your 
issue of the 22nd ult. of the test made by M. Scheurer- 
Kestner on one of the above types of boilers, although I 
drew from the figures quite an opposite conclusion to that 
arrived at by your correspondent Mr. Steavenson, as con- 
tained in his letter published in your last issue. It must 
not be forgotten that the evaporative efficiency given was 
due, in a great measure, to the aid of the economiser, 
which, by the way, contained about 24 times the amount 
of heating surface of the boiler. On referring to the 
res you publish, it will be seen that the temperature 
of the water on entering the economiser was 65 deg. 
Fahr., and after leaving the economiser 225 deg. Fahr.; 
so that while the equivalent evaporation from and at 
212 deg. Fahr. works out to 11.7 lb. per pound of coal] with 
the economiser, it would be considerably less were the 
effect of the latter deducted. This sould be done by 
crediting the boiler with receiving its water at 225 deg. 
Fahr. as from an outside source, and then, reducing the 
result to the equivalent evaporation from and at 212 deg. 
ts it becomes 10 lb, or, roughly, 1? lb. less than 

ore. 

In consideration of the high quality of coal which was 
used on this test, and also of the large part which the 
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economiser bore in the total efficiency given, it appears 
that the Elephant boiler is not so economical as Mr. 
Steavenson assumes. 

In view of the many discussions as to the relative 
merits of tubular heating surface when the gases pass 
inside and outside of the tubes respectively, it is interest- 
ing to note that the economiser on the water-tube prin- 
ciple did 15 per cent. of the whole work. One would like 
to know in this particular what was the temperature 
of the gases between the boiler and economiser ; ard if 
the experimenters could add that information, it would 
doubtless prove useful to many others among your 
readers, as well as to 

Yours truly, 
VERITAS. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—There was less business 
doing in the pig-iron warrant market last Thursday, but 
the tone was steady. Nearly 12,000 tons of Scotch war- 
rants were sold at from 42s. 1d. to 41s. 10}d. per ton, the 
finish being at 1d. over the lowest. One lot of Cleveland 
iron changed hands at 39s. 1$d., thus showing a drop of 
74d. per ton from the previous afternoon. Hematite iron 
was unaltered in price, but no sales took place to test it. 
The sett'ement prices at the close were—Scotch iron 
41s. 104d. per ton; Cleveland, 393.; hematite iron, 50s. 

er ton. A moderately good business was done in 
Beotch iron, but at easier prices. The quotations closed 
14d. per ton down on the day. About 5000 tons changed 
hands. Cleveland iron was again without a single 
transaction. Sellers came down 2d. per ton further, but 
buyers receded 6d. in their offers. Hematite iron was 
also without an official record, although sellers came 


down 6d. per ton, but they were still 6d. higher than | ¢ 


buyers’ offers, which remained at the previous afternoon’s 
quotations. At the close the settlement prices were 
—Scotch iron, 41s. 9d. per ton: Cleveland, 38s. d. ; 
hematite iron, 49s. 9d. per ton. The market was 
a blank on Monday owing to the oczurrence of the Bank 
holiday. Operations were resumed on Tuesday morning, 
but only a small amount of business was reported. There 
was more activity in the afternoon, however, than dur- 
ing the forenoon, and prices then became stiffer than at 
the opening sitting of the *‘1ing,” when they were a turn 
easier than last Friday. Dealing was wholly confined to 
Scotch iron, which rose in price 14d. per ton. In all, 
rather over 7000 tons of Scotch warrants were disposed of. 
Tae settlement prices at the close were—Svotch iron, 
4ls. 104d. per ton; Cleveland, 38s. 9d.; hematite iron, 
493. 9d. per ton. A fair amount of business was done this 
forenoon, about 5000 tons of Scotch warrants changing 
hands. Quotations were firm, Scotch rising in price 2d. 

er ton since last night. There were no dealings in 

leveland or hematite iron, and prices remained un- 
changed. The market was a shade easier in the afternoon, 
and prices declined a little. Other 4000 tons of Scotch 
iron changed hands in the afternoon. The following are 
the current quotations for several special brands of No. 1 
makers’ iron: Summerlee and Calder, 50s. per ton; 
Gartsherrie and Langloan, 50s. 6d. ; Coltness, 53s. 6d.— 
all the foregoing shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 503. ; Shotts (shipped at Leith), 
5ls. 6d. ; Carron age om at Grangemouth), 53s. per 
ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 9741 tons, as compared with 
7159 tons in the corresponding week of last year. They 
included 275 tons for the United States, 817 tons 
for Canada, 455 tons for India, 277 tons for Australia, 
475 tons for Italy, 1737 tons for Germany, 478 tons for 
Holland, 153 .tons for Belgium, 647 tons for Spain and 
Portugal, 100 tons for China and Japan, smaller quan- 
tities for other countries, and 3802 tons cuastwise. There 
are now 76 blast furnaces in actual operation, as against 
73 at this time last year. Six are making basic iron, 
31 are working on hematite iron ore, and 39 are making 
ordinary iron. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 411,816 tons 
yesterday afternoon, as compared with 415,419 tons 
yesterday week, thus a reduction for the week amounting 
to 3603 tons. 


Large Contract for Water Pipes.—The Works Com- 
missioners have placed the contract for 10,800 tons of 
cast-iron water pipes required for the new mains from 
the Craigmaddie Reservoir with Messrs, Robert Laidlaw 
and Son, of the Alliance Foundry, &c., Glasgow, the 
price being 61,272/. 1s. 6d. For the pipe on ig and 
other relative works the offer of Mr. James Young, 
amounting to 21,5097. 5s. 3d., has been accepted. In the 
case of the cast-iron pipe contract, it has been resolved to 
reserve from Messrs. Laidlaw’s contract 500 tons of pipes 
to admit the substitution of a similar quantity of steel 
pipes in the event of that being ultimately resolved upon 
by the committee. 


Clyde Shipbuilding Trade: Launches during July,— 
Notwithstanding the fact that the annual holidays ab- 
sorbed a large portion of the month, the launches of new 
vessels on the Clyde during July re an unusually large 
output for that month. Taking all thedifferent kinds and 
sizes of vessels, there were 29 launches—23 steamers and 
six sailing ships. Amongst the steamers there were two 
P. and O. liners, both of which were built by Messrs. 
Caird and Co., Greenock. They were the Australia, a 
vessel of 7000 tons, and a cargo ship of 4300 tons, and 
named the Java. There was also another large steamer 
in the month’s launches—the Tchihatchoff, 4000 tons, 
built by Messrs. William Denny and Brothers to the 
order of the Russian Steam Navigation and Trading 
Company, of Odessa. The sailing ships launched during 
the month were of large average tonnage ; indeed, one of 











them, the Somali, a four-masted barque, reached 3300 
tons net register, and is the largest vessel of the kind 
owned in the United Kingdom. 


Completion of the Largest Gas Tank in Scotlavd —Yes- 
terday, on the invitation of the contractor, Mr. Robert 
M‘Alpine, nearly a hundred gentlemen, members of the 
Glasgow Corporation Gas and Electric Lighting Com- 
mittee, contractors, engineers, &c., made an inspection of 
the gas tank at Temple Farm Gas Works, near Maryhill, 
which has just been completed. It is certainly as 
fine a piece of work as ever was put out of the hands 
of a contractor, and it has m executed in a 
marvellously short space of time. Measuring 240 ft. 
in diameter and 46 ft. deep, it is by far the 
largest gas tank yet constructed north of the 
Tweed. The contract was begun on October 27 last, 
and the work included the excavation of 90,000 cubic yards 
of material, a larger proportion, of which was rock ; and 
into the tank there was placed some 20,000 cubic yards of 
building materials and puddle; so that with the re- 
excavations to form the embankment upwards of 200,000 
tons of materials were handled. All that work was done 
in about 200 working days, including those of last winter ; 
and consequently about 1000 tons of material were 
handled daily. No fewer than 500,000,000 bricks were 
uscd in the structure. Having completed the work in 
much less than the specified time, the contractor is 
entitled to receive a premium amounting to close upon 
2000/., which the Gas Committee will very gladly pay 
over tohim. Tho construction of the holder has already 
been commenced by the contractors, Messrs. R. Laidlaw 
and Son, and Sir William Arrol and Co. The holder, 
which will be almost entirely built of steel, will havea 
total weight of about 2150 tons. It will be in three lifts, 
the total height of which will be nearly 150ft., and it 
will eventually contain when full about 6,000,000 cubic 
eet of gas. It is expected that the holder will be finished 
in about a year hence. The sooner it is ready the better ; 
for the total capacity of the holders belonging to the 
Corporation Gas Commissioners is only about 13,000,000 
cubic feet, whereas last winter as much as 23,000,000 cubic 
feet of gas was on more than one occasion delivered to 
the consumers in 24 hours. 


Association of Colliery Managers.—A meeting of the 
Scottish Association of Colliery managers was held in the 
St. Enoch Station Hotel, Glasgow, on Saturday, one of 
the vice-presidents, Mr. William Roy, Lauchope Colliery, 
Holytown, in the chair. After office-bearers for the year 
1892-3 were nominated, Mr. Adam Spiers, Bathgate, read 
a paper on ‘‘Spragging and Propping,” illustrated by a 
diagram which showed the ratio of fatal accidents com- 
pared with the number of persons employed underground 
during the last fifty years. It was found that the two 
mining districts of Scotland do not compare unfavourably 
with those of England and Wales as far as accidents are 
concerned. In the discussion which followed, Mr. 
William Carey, Bo’ness, said that, in order to get true 
statistics on the subject it would be necessary to record 
ya amg such accidents as were caused through the 
taking out of the old timber in mines, seeing that in some 
districts it was the almost universal custom to recover a 
large proportion of the pitwood after it had served its 
first purpose, while in others no attempt at economy was 
made in thisdirection, the wood being only used once, 
and then allowed to be buried in the waste. Mr. Spiers 
was thanked for his paper. There being no other busi- 
ness, the chairman received a vote of thanks, and the 
meeting terminating. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The fact that the annual 
Yorkshire agricultural show opened to-day here has 
rather upset business, but yesterday’s weekly gathering 
was a@ fairly satisfactory one, although there was by no 
means a numerous attendance on ‘Change. Several 
people, however, reported a fair number of inquiries and 
altogether a rather more hopeful view of the future was 
taken. It was said that the same price had to be paid 
for forward delivery of iron as for prompt. Business 
was done at 39s. for immediate f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron, but some merchants did not 
care about selling at that price and asked a trifle 
higher figure. Makers reported having sold No. 3 at 40s. 
and even rather more, but this was for classes that coul 
not be obtained from the warrant stores. The lower 
qualities of iron were firm, the demand being about equal 
tothe supply, notwithstanding the fact that the produc- 
tion has increased. Grey forge was 38s. and white 37s. 
There was not much doing in Middlesbrough warrants, 
there being a considerable difference in prices of buyers 
and sellers. The former offered 38s. 6d. cash, but the 
latter could not be found under 39s. 1}d., and there were 
few sellers at that figure. Hematite pig iron was firm at 
about 50a. for mixed numbers of makers’ east coast 
brands, but there is still little available for sale, producers 
being kept busy with contracts entered into some time 
ago. To-day our market was quiet but steady, with quo- 
tations unaltered. 


The Production and Disposal of Pig Iron.—To-night 
(Wednesday) the Cleveland Ironmasters Association 
issued from their offices here their customary monthly 
returns showing the make and disposal of pig iron in the 
north of England for July. The furnaces having got to 
work again after the disastrous Durham coal strike, the 
statistics just issued show once more something like an 
ordinary state of affairs. At the end of the month there 
were 85 furnaces in operation, 47 of which were running 








on Cleveland pig iron and 38 on hematite, spiegel, and 
basic. At the end of June the total furnaces blowing 
were 76, of which 38 were on Cleveland and 38 on hema- 
tite, &c. The total output of pig for July reached 196,163 
tons against 57,756 tons during the previous month. For 
the month just ended, the preduction was made up of 
89,394 tons of Cleveland pig and 106,769 tons of hema- 
tite, &c. The total stocks of pig iron at the end of July 
reached 50,992 tons, or 2520 tons more than at the end 
of June, the increase being caused by the addition of 
17,888 tons to makers’ stores, the quantity of iron in the 
public stores having been reduced by 15,378 tons. Ship- 
ments for July were only poor, amounting to 38,608 tons, 
being an increase on the previous month of 6914 tons, but 
a reduction as compared with July of last year of no less 
than 31,913 tons. 


Manufacturid Iron and Steel.—On the whole we are 
unable to report very favourably of the manufactured 
iron and steel industries. In some departments producers 
are now getting well through the contracts they have on 
hand, and they find the obtaining of new orders no very 
easy matter. The consequence is that prices are a shade 
easier. Common iron bars are 5/. 10s.; best bars, 6U.; 
iron ship-plates, 5/. 5s.; iron ship angles, 5/. 2s. 6d.; steel 
ship-plates, 5/. 15s.; and steel ship angles, 5/. 10s., all 
less 24 per cent. discount. Heavy sections of steel rails 
are a little firmer at 4/. 2s. 6d. net at works. 


The Fuel Trade.—Fuel is steady. At Newcastle 10s. 6d. 
is asked for best Northumbrian steam coal and 9s. 3d. for 
best Durham gas, both f.o.b. Here blast furnace coke is 
12s. 9d., delivered at Cleveland works. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown little change; 
the best descriptions have made lls. 9d. to 12s., and 
secondary qualities have brought 10s. 6d. to 11s. per ton. 
There has been a moderate inquiry for household coal, 
No. 3 Rhondda large has made 11s. 6d. to 12s. per ton. 
The coke trade has shown some activity ; foundry quali- 
ties have made 20s. 6d. to 21s., and furnace ditto 17s. 6d. 
to 18s. per ton. Last week’s shipments of coal from 
Cardiff amounted to nearly 300,000 tons. 


The Bute Docks.—The imports and exports at the Bute 
Docks in the first half of this year amounted tc 4,694,797 
tons, as compared with 4,379,641 tons in the correspond- 
ing period of 1891. The number of vessels which cleared 
from the docks in the first half of this year was 4520, as 
compared with 4201 in the corresponding period of 1891. 


Bristol Tramways.—The report of the directors of the 
Bristol Tramways and Carriage Company, Limited, for 
the past half-year, states that the gross receipts for the 
six months amount to 38,127/. 11s. id., while the working 
and general expenses and renewals are 30,808/. 18s. 7d., 
leaving a net balance of 7318/. 12s. 9d., which it is pro- 
posed to appropriate as follows: Interest on 4 per cent. 
mortage debenture stock, &c., 1158/. 193. 8d. dividend at 
the rate of 6 percent. per annum (free of income-tax) for 
the half-year ending June 30, 5025/.; balance carried to 
reserve and renewal funds. The total number of pas- 
sengers (including postal riders) carried during the six 
months on the company’s cars and omnibuses was 
5.502,426. The receipts from the tramways department 
show an increase of 1875/., and the carriage department 
returns a nct increase of 291/. The extension of the 
Horfield line has been completed and opened with satis- 
factory results. The reconstruction and partial doubling 
of the St. George’s line is being carried on without inter- 
ruption to the traffic, and will, it is anticipated, be com- 
pleted next month. 


Western Wagon and Property Company, Limited.—The 
report of the directors for the past year shows a balance 
of 44287, 14s. 1d., available for dividend. After placing 
700. to the reserve fund, which is carried in consequence 
to 12,000/., the directors recommend a dividend at the 
rate of 8 per cent. per annum, leaving a balance of 
2087, 14s. 1d. to be carried to the credit of the current 
year. 


London and South Western Railway.—The ratio of the 
working expenses to the traffic receipts stood in the first 
half of this year at 55.64 per cent., as compared with 
54.82 ~ cent. in the first half of 1891. The works of a 
new short curve line between Poole and Hamworthy 
Junction are expected to be completed during the current 
half year. The outlay made by the company in the first 


q| half of this year upon additional working stock was 


51,5011.; the aggregate capital expended under this head 
to June 30, 1892, was 3,833,248. The cspital expended 
by the company upon steamers to the same date was 
582,139/. In the first half of this year five additional 
locomotives and five additional tenders were placed upon 
the system. During the same period the stock of first- 
class carriages was increased by seventeen, that of com- 

ites by five, and that of vans by ten; on the other 

nd, the steck of second-class carriages was decreased 
by nine. The number of vehicles used for the convey- 
ance of goods and minerals was increased in the first 
half of this year by 137. The company expended 
59771. in the ge half year in strengthening bridges 
and lines. The cost of locomotive power in the 
first half of 1892 was 248,730/., as compared with 
238,521/. in the first half of 1891; coal and coke figured 
in these totals for 95,515/. and 99,957/. respectively. The 
aggregate distance run by trains in the first half of this 
year was 6,523,888 miles, as compared with 6,401,755 
miles in the corresponding period of 1891. The cost of 
maintaining way and works in the first half of this year 
was 156,359/., as compared with 148,627/. in the corre- 
sponding period of 1891; the length of line maintained 
was 815} miles and 8114 miles respectively. 
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LABOUR IN PARLIAMENT. 


THE new parliament, which met yesterday for 
the first time, appears likely to have important in- 
fluences on labour problems. The situation tends 
to greatly increase that flexibility of opinion which 
so much characterises politics at the present time. 
Some statesmen in other words are ever ready to 
consider the whole situation probably just as the 
mariner considers the bearing of the wind. 
The creation of a labour party which seems to 
adopt an independent attitude is a matter for cal- 
culation on the part of leaders, even although 
that party may be numerically small in the House, 
for the inference is abroad that they have. an in- 
creasing following in the country, which may be 
sufficient in some constituencies to turn the 
balance. The results of the polis at Middles- 
brough and West Ham, and possibly also at New- 
castle-on-Tyne, are evidence, and as such, a sign of 
the times political. The desire seems to be grow- 
ing, too, in favour of legislative regulation of labour. 
We have often had occasion to refer to the cry of the 
leaders of the labour party for parliamentary inter- 
ference, and amongst the vast heap of stray leaves, 
pamphlets, and treatises on the subject of Labour 
and Parliament, is a work in which the same plea is 
put forward on the other side. The author, Mr. W. 
E. Kochs, C.E., late engineer of the Cyfarthfa Iron 
Works and Collieries, South Wales, has had experi- 
ence of the devastation which follows in the track of 
ill-advised strikes. Moreover, he has a deep sense of 
the seriousness of life,and an eager desire to promote 
the Christian spirit in industrial affairs. Accord- 
ingly his short treatise on ‘‘ Labour Strikes, Liberty 
and the Duties of a Government,” is thoroughly 
in earnest, yet we are forced to say that although 
such out-pouring of lamentation and impracticable 
suggestion might be endured at the hands of an 
irresponsible arm-chair philosopher, they are not 
what we would expect from one who had in- 
timate connection with industrial concerns and 
has had opportunities for considering the func- 
tions of labour and the causes which determine 
its reward. One quotation from this interesting 
book indicates sufficiently the direction in which 
the author is being carried away. Mr. Kochs 
writes, ‘‘I maintain herewith that the regulation 
of all general matters and the peculiar relation of 
workmen to their masters in the settlement of 
the hours of labour and the amount of wages which 
they are to receive, are, because of their national 
character and because of the interests at stake 
between one work and another, and because of the 
balancing of general affairs and the equilibrium in 
the State and elsewhere, matters to be dealt with 
by the Government, or a governing body of men 
who are thoroughly acquainted with the statistics 
bearing upon the trade and commerce of the land, 
and who stand in immediate and continual commu- 
nication with, and who have the knowledge of all 
the internal, economical, politics1, and commercial 
interests at home and of those abroad!” To make his 
meaning perfectly clear he at once adds ‘‘ it is not 
the businessof the hands and feet to determine their 


0|own actions and over-rule those of the head or 


brain.” There is a wild simplicity in this effort of 
Mr. Kochs to combat ‘‘ the demon of disorder.” 
From ‘‘the senate of modern England” which he 
proposes to establish for the purpose of securing a 
righteous and far-reaching legislation by which to 
cure all out-of-jointness, he would exclude the 
representative of special interests. The butcher, 
the baker, and the candlestick-maker would not be 
permitted to have a say in the affairs of the soldier 
and the sailor, the tinker, or the tailor, and, of 
course, brewers and gentry are specifically named 
for removal. We are not going to examine where 
and under what circumstances 100 wiseheads un- 
encumbered with sublunar interests, yet skilled in 
all blue-book learning, may be found. We pass 
rather to the question of the hour, and consider 
what is meant by labour in Parliament, and to 
what extent and in what direction labour may 
expect advantage from the formation of a labour 
party in the House of Commons. 

It is much too late in the day, or, perhaps, as 
some think, much too early, to discuss the inadvisa- 
bility of having any special interests represented 





in our legislative assembly. At any rate the 
modern methods of candidature have determined 
that seats are associated with the support of parti- 
cular interests, and it is the endeavour of the 
exponents of the rights of labour to carry repre- 
sentatives who, by judicious use of parliamentary 
processes, will manage to effect some control over 
the distribution of wealth with advantage to the 
working population of this country. All appeals on 
behalf of this movement start with the Socialist’s 
assertion that as wealth is the creation of labour, 
so labour has a right to the comfort and leisure 
which wealth can bring. The demands themselves, 
as at present stated, do not carry ostensibly any 
serious significance. An Eight Hours Bill seems 
no unnatural supplement to the Mines Regula- 
tion Act, and ‘fone man one vote” has every 
appearance of being an innocent and natural 
arrangement. The seemingly relative unimpor- 
tance of such measures to the great bulk of 
the electors of to-day, and the exigencies of 
party conflict during this Parliament, are not at 
all unlikely to result in the advancement of those 
measures, and in conferring upon the small labour 
party an importance enormously out of proportion 
to its numbers, or even to the interests which it 
represents. Speaking at Coventry on Saturday 
last to the Warwickshire Miners’ Association, Sir 
Charles Dilke congratulated his audience on the 
strides which had been taken towards the inter- 
nationalisation of labour. He had great faith in 
the power of trades unions, and only on matters of 
general legislation would he desire Government 
help. Thus it should not be recognised by law 
that ‘‘ harm cannot be done to a willing man,’’ that 
is if a man comes to an injury he could have fore- 
seen, the law should not hold the employer free 
from responsibility. Further, he would not have 
it possible to contract out of the law. 

Of the Eight Hours Bill he spoke hopefully, but 
insisted that with regard to the rate of wages the 
State must not interfere. In this mild programme 
there is probably not much to cause concern, 
and in Sir Charles Dilke’s confession that in 
his opinion the time had not come when a separate 
Labour party could be useful in the House cf 
Commons there is some consolation for the dis- 
turbed capitalist. Nevertheless, should it happen 
that the ‘‘one man one vote” cry of the party 
find a responsive hearing, and should the ne- 
cessities of a struggling Government give an 
opportunity for a Payment of Members Bill, the 
little programme of Sir Charles would assume 
different proportions, and the motto of the Social- 
ists be flaunted more fiercely in the air. There is 
always reason to fear that the national good may 
suffer when a small party can influence the balance 
of political power, unless, indeed, that party have 
its foundations laid on sound principles. So far as 
the representatives of labour are concerned, we do 
not believe that the principles from which they 
start are sound, or that the objects at which they 
aim are conducive to national prosperity. From 
start to finish there is on the part of the agitator, 
whether pushing M.P. or blatant strike organiser, 
a jumble of ideas, not to say a wilful perversion of 
facts, and a culpable disregard of the real func- 
tions of the modern British labourer and artisan. 
It is not that we do not welcome such legislation as 
will tend towards the preservation of health and 
the moral and intellectual welfare of the working 
classes, but that we are opposed to all measures 
based upon false doctrine, and to all concessions, 
whatever betheirmotive, which implicitly strengthen 
the hold such doctrine has upon the minds of the 
people. 

On every socialist and labour platform there is 
forgotten this first fact, that although labour is un- 
doubtedly a pre-requisite of production, the leading 
part is played by intellect in directing this labour 
so that the products may exceed in value the outlay. 
Labour merely shifts matter against force, and the 
amount is expressible in foot-pounds. In the process 
labour consumes energy previously stored, and 
unless the managing mind can by sagacity and in- 
vention direct the action of labour, so that the 
availability of the resultant directly or indirectly ex- 
ceeds this consumed capital, progress is impossible. 
It is with regard to this that we are not eager to see 
the rise of a labour party in the narrow sense. 
An increased Government control could easily be 
associated with blunders, whereby the nation’s 
capital might be imperilled, for it is hard to con- 
vince the labour advocate that the employment of 








labour does not invariably mean the production of 
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wealth. Mr. Kochs wanted a complete control by a 
completely wise Government. The complete con- 
trol does not seem quite a necessity, but there can 
be no doubt about the advisability of confiding the 
principal share of the Government to men of inte- 
grity, judgment and knowledge whose first concern 


is the general good. No special party has the 


monopoly of such men. Yet the safety of the 
State can be assured only by the presence of 
those who will allow no special interest, no passing 
sentiment, no political expedient, to interfere 
with the results of calm and capable thought. 





THE BRITISH ASSOCIATION. 

For the fourth time in its history the British 
Association for the Advancement of Science meets 
in the ancient and beautiful Scottish capital. The 
men that have passed, and the time that has passed, 
since the first Edinburgh meeting—the changes 
that have occurred in our social life, and even our 
national existence, render the early gathering 
classical and historic. In 1834, only 58 years ago, 
engineering was in its infancy—a vigorous infancy 
—and the world was unchanged. Members came 
down to the meeting by coach, and the list of ex- 
cursions must have been meagre indeed, compared 
te the splendid programme which has been pre- 
pared by the executive for the present occasion. 
Since then we have lost much and gained 
much—perhaps more than we have lost. If 
the fact of membership no longer carries the 
franchise of good - fellowship with all other 
members, as we are assured it did in those 
pleasant primitive days, a beneficent railway com- 
pany carries the humbler votaries of science from 
all parts of the kingdom at charges low beyond the 
wildest dreams of impecuniosity of former days, and 
at a speed that would have appeared impossible 
had it been then proposed. The Edinburgh coaches 
must have been crowded, though, in 1834, for not 
far off 2000 members attended the meeting. No 
doubt most of these were ‘‘ locals,” but many must 
have come from a distance. We wonder how many 
would travel down to the Scottish capital now had 
the journey to be made by coach, but those were 
the days when men bent the determination of a 
year on a single endeavour, and did not fritter away 
their energies on a score of enterprises. Then, 
too, science was poorer and less fashionable, so the 
social demands made upon its followers were less 
exacting. 

We all know that Edinburgh disputes with York 
the claim to have originated the British Associa- 
tion, as there is little in the arts and sciences that 
Edinburgh will not claim. The first meeting was 
held at York—that is indisputable ; but the main- 
spring, we are told, was in Edinburgh. That 
point may be left to the Scotsman and the York- 
shireman to fight out between them; but this may 
be said—it was not until the fourth meeting that 
the Association journeyed to the Scottish capital. 
The second visit was in 1850, when Sir David 
Brewster was president, and his address consisted 
chiefly of a brilliant retrospection of the progress 
of physical science. Twenty-one years after the 
members found themselves once again in the his- 
torio capital, and again a great physicist—one we 
have since learnt to call ‘‘ the great physicist” — 
occupied the presidential chair. In 1871 the 
present Lord Kelvin, then Sir William Thomson, 
was president, and in that year Sir Archibald 
Geikie was president of Section C. This present 
year the distinguished geologist occupies the first 
position, and presides in chief. Edinburgh may 
well be proud of her sons. Brewster and Geikie 
form a pair that few cities could equal. 

In the sections we have the following officers 


this year : Section A.—Mathematical and Physical | - 


Science — President, Professor Arthur Schuster, 
Ph. D., F.R.S., F.R.A.S.; the Recorder is R. 
E. Baynes, M.A. Section B.—Chemistry and 
Mineralogy—-President, Professor Herbert McLeod, 
F.R.S., F.C.S8.; H. Forster Morley, M.A., 
D. Sc., F.C.S., is Recorder. Section D.—Biology 
— President, Professor W. Rutherford, M.D., 
F.R.S., F.R.S.E.; Sydney J. Hickson, M.A., 
D. Sc., is Recorder. Section E.—Geography — 
President, Professor James Geikie, D.C.L., 
LL.D., F.RS., FREE, F.G.8., V.-P.. RB. 
Scot. G.S.; J. Scot Keltie, F.R.G.S., is Re- 
corder. Section F.—Economic Science—Presi- 
dent, the Hon. Sir C. W. Fremantle, K.C.B.; 
Professor E. C. K. Gonner, M.A., F.S.S., is Re- 


corder. Section G.—Mechanical Science—Presi- ! 





dent, Professor W. C. Unwin, F.R.S., M. Inst. 
C.E.; E. Rigg, M.A. is Recorder. Section H.— 
Antkropology—President, Alexander Macalister, 
M.A., M.D., F.R.S.; G. W. Bloxham, M.A., is 
Recorder. 

The general business of the meeting opened, 
according to precedent, on Wednesday evening, 
when Sir Archibald Geikie delivered his presi- 
dential address in Synod Hall. It would be im- 
possible for us to give any idea whatever of the 
excellence of this address in the space we have at 
our command, and we must refer those of our 
readers especially interested in geological matters 
to the original. Professor Geikie gave a very 
interesting account of the historical, and, perhaps, 
now largely forgotten, controversy between the 
followers of Hutton and Werner, or the plutonists 
and neptunists as they were called ; and which, we 
may now say in this calm of after-time, ended in 
the victory of Playfair and the other disciples of 
Hutton. 

In Section G, with which we are chiefly concerned, 
there is, at the time of writing, promise of a good 
meeting, if wemay judge fromthe plentitudeof papers 
contributed. Perhaps the prevailing tone will be 
sanitary, but there is a good list of contributions ofa 
general mechanical description. Of these we shall 
give patticulars, according to our custom, in future 
issues, as well as of other sections in which our 
readers may be interested. On Monday next Pro- 
fessor Ewing will give an address on Magnetic 
Induction, and there will be the usual soirées and 
other entertainments. In section A a discussion 
will be opened on Monday by Dr. O. Lodge, on 
the subject of a National Physical Laboratory, and 
physical hints will also receive attention in a special 
discussion. In the chemical section Professor 
Roberts Austen will open a discussion on the effect 
of minute quantities of foreign matter on the pro- 
perties of metals, a question upon which he is so 
eminently qualified to speak. 

The attendance at the present meeting, at the 
time of writing, is promising, and with fair weather 
there is little doubt the Edinburgh meeting of 
1892 will be a social and financial success. As to 
its bearing on scientific advancement, that is a ques- 
tion upon which an opinion may be formed when 
the proceedings have been closed long enough for 
their influence to be judicially weighed and 
appraised. 





THE WEATHER OF JULY, 1892. 

THE weather of July in the British Islands has 
been dry in all parts except the west of Ireland, 
where the rainfall has been abundant, though 
thunderstorms have yielded drenching rains locally. 
Temperature has been below the normal degree. 
The sky has been so persistently clouded that few 
hot bright days have been experienced, and sun- 
shine has been deficient in duration. The health 
of the public has benefitted by these conditions, 
but the crops have suffered. The hay harvest has 
proved small but good, while the corn crops are 
backward. During the last ten days very little, if 
any, rain has fallen in any part of the kingdom. 
The mean pressure and temperature of the atmo- 
sphere, at extreme positions to which the Isle of 
Man is central, were as follows : 





| 

Mean | Difference | Mean | Difference 

Positions. | Pressure. | from Normal. | —- | from Normal. 
| in. in. deg. | deg. 

North | 29.92 above 0.09 58 =| below 1 

South ..| 90.03 i: oe eae ee 

West --| 80.03 | sy + 58 nil 

East | ee a OF 57 below 3 

Central ..) 380.01 | ,, .00 a 


{ | 





The distribution of rain in frequency and quantity 
may be roughly inferred from the following re- 
sults : 


Difference 








Places. | Rainy Days. | Amount, from Normal. 
in. in. 
Sumburgh .. es 16 1.32 less 0.95 
MGS 8 Fh isa i7ha 11 0.93 » 1.58 
Valentia ee ee 16 5.63 more 1 7 
Yarmouth .. is 15 2.23 less 0.62 


The daily general directions of the winds over 
these islands give aresultant from N.W. ; from W. 
to N. when the estimated force of the wind is taken 
into the computation, and from W.N.W. as indi- 
cated by the mean distribution of atmospherical 


pressure. The high barometer is in relation to the 
prevailing drynesss, and the west-north-westerly 
wind current accounts for the coolness, as well as 
the greater rainfall in Ireland. Reckoning by the 
weather notations, clear fine days varied between 
9 in the south and 1 in the north ; overcast days, 
from 18 in the north to 7 in the south district. 
Much more sunshine, therefore, should be recorded 
in the south than elsewhere. The highest tempera- 
ture, 85 deg., was reported at Cambridge on the 
3rd ; the lowest, 36 deg., at Llandovery on the 
18th. The mean temperature at 8 a.m. for the 
entire area of these islands, at sea level, was 59 deg. 
on the 3rd, 52.5 deg. on the 18th, having fluctuated 
slightly within these limits, then it steadily rose to 
58 deg. on the 28th and became stationary. At 
Greenwich the temperature exceeded 80 deg. on 
the 2nd, 3rd, and 4th; the mean temperature of 
the 14th, 17th, 18th, and 19th was colder than the 
normal by 9 deg. to 11 deg., and these days were 
rainy ; bright sunshine scored 13 hours on the 8th, 
and about 10 on the 2nd, 3rd, 4th, and 21st. The 
greatest atmospherical pressure, 30.4, occurred on 
the 24th ; the least, 28.95 in., on the 7th. -On the 
19th a cyclonic storm of unusual severity for the 
time of year, travelled from the north of Scot- 
land to Belgium along the eastern side of Great 
Britain. It gave 0.55 in. of rain to Yar- 
mouth. Thunderstorms occurred on the 3rd in 
north England ; 5th, in central Bngland ; 13th, in 
south-east England ; 15th in south-west England. 
Rainfalls exceeding 1 in. in twenty-four hours were 
measured on the 3rd at Malin Head 1.24 in., 
Valentia 1.67 in., Nairn, 1.18 in.; on the 6th, at 
Oxford 1.11 in.; on the 12th, at Valentia 1.66 in.; 
on the 16th, at Roche’s Point 1.05 in. On the 13th, 
lin. of rain is said to have fallen at Forest Hill, 
near Sydenham, in 75 minutes. During the severe 
thunderstorm on the 3rd, a cloud-burst occurred 
about 7 p.m., five miles north of Driffield which 
caused a sheet of water estimated at 100 yards wide 
and 3 ft. high to come down upon that town effect- 
ing great destruction. The duration of bright sun- 
shine, for the four weeks ending the 30th, estimated 
in percentage of its possible amount, was for the 
United Kingdom 34, Channel Isles 55, south-west 
England 44, south England 42, west Scotland 34, 
east England 33, south Ireland and north-west 
England 32, north Ireland and central England 
29, north Scotland 28, east Scotland 26, north-east 
England 25. 

Britishers may console themselves with their 
weather when they read that on the 29th the heat 
in the shade at New Ycrk exceeded 100 deg., and 
that there prevails the most protracted and 
calamitous spell of heat on record, a peculiar 
feature being absence of wind and great humidity. 
The Americans fortunately have a weather bureau of 
unsurpassed efficiency. It has lately been affiliated to 
the department of agriculture, and an endeavour is 
being made to extend the benefits of the meteorolo- 
gical service to agricultural interests. Special atten- 
tion will henceforth be there givento the applications 
of meteorology to agriculture. Renewed efforts 
are being made to send timely weather forecasts to 
agricultural communities. A system of frost warn- 
ings for the benefit of cranberry and tobacco in- 
terests has already proved thoroughly satisfactory. 
A warning of a killing frost on August 24, 1891, 
resulted in the saving of over one-third of the 
cranberry crop in Wisconsin. In Minnesota and 
the Dakotas frost warnings were issued in August 
to protect the grain, and little or no damage re- 
sulted where farmers used smudges to cover their 
fields with a dense smoke during the period of 
anticipated frost. Important rises in the river are 
Ras three days in advance for Cincinnati. 

or Cairo, Illinois, predictions of river stages are 
made six days in advance of their occurrence, and 
for Vicksburg, Mississippi, seven days in advance. 





THE MANCHESTER SHIP CANAL. 

Ir would scarcely be accurate, and certainly would 
not be complimentary to the profession, to state that 
the estimates in large works seldom cover the 
ultimate total cost ; but it can be truly said that in 
many cases ‘‘contingencies” absorb a very much 
greater sum than could be anticipated, and this 
explains in great measure the position of the 
finances of the Manchester Ship Canal, for which 
1} millions sterling mcre capital is required. The 
original estimate for the work was 9,160,9361., 
which included 5? millions sterling for the contract 





for completion of the canal. When this estimate 
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was prepared the difficulties could not be com- 
pletely measured. The death of Mr. Walker, the 
contractor, who had shown such splendid organis- 
ing power, and the subsequent difficulties with the 
trustees, resulting in the directors of the Canal 
Company taking over the work in an unfinished 
state, involved a very material increase to the cost. 
Following upon these came damage done by storms. 
Nature in such works is quite an unknown 
factor in making estimates. The report now pre- 
pared by Sir John Harwood on behalf of the Man- 
chester Corporation, which recently subscribed 
3 millions to the capital, states that after deduct- 
ing works which may be deferred, the amount re- 
quired in addition to the existing resources of the 
comp ny is, so far as can at present be ascertained, 
1,250,000/. in round figures; further sums will 
have to be added to meet reasonable contingencies 
and the total is brought up to 1,500,000/. This will 
bring the total capital up to 14,977,420I., as follows: 


£ 

First Four per Cent. Debentures 1,877,420 

Second Four per Cent. Debentures ... 600,000 
Corporation Four and a Half per 

Cent. Loan... ee as ... 38,000,000 

Preference Five per Cent. Stock ... 4,000,000 

Ordinary Stock ... ae. oe 4,000,000 

13,477,420 

Add money still required ,500, 
14,977,420 


The second debentures, which were for railway 
sidings, wharfage, &c., have not been fully taken 
up. The estimated annual cost of maintenance is 
104,200/. per annum, and not only has this to be 
met ; but 500,000/. to 600,000/. additional will re- 
quire to be earned annually before the ordinary 
stock ranks for dividend. There is no doubt, how- 
ever, that the one million and a half now needed 
will be found—Manchester has too much at stake 
to allow the works to collapse—and it would be a 
great mistake to assert thus early that a satisfactory 
return to all the capital will never be earned. The 
work still remaining to be executed according to 
the report is very considerable, including the 
greater part of the four contracts lately let for 
915,6171., and the Runcorn section. Regarding 
these contracts it is pointed out that a very limited 
response was given to the advertisement for tenders, 
though capable and responsible contractors would 
probably have come forward had tenders been in- 
vited on the death of Mr. Walker. 

Reporting on the enormous amount of work which 
has been done, it is stated that much of it cannot 
possibly prove remunerative for many years, and 
reference is made to the unnecessarily expensive 
character of some of the materials used. Thus the 
coping of the docks is granite, whereas, if millstone 
grit had been used, a saving of some 60,0001. might 
have been made. In short, the committee seem to 
favour the American system of construction, in 
which an engineering enterprise is in the first place 
constructed in the shortest possible time and at the 
lowest possible cost, only that work which is likely 
to be remunerative ab initio being done at first, 
and future extensions and improvements made 
out of revenue. It is to be remarked, however, 
that work is usually more cheaply done when 
carried out as part of a single great undertaking 
than when done bit by bitin the manner suggested, 
but on the other hand, after a work has once been 
opened, it is easier to ascertain which improve- 
ments or extensions will pay than it is at the outset 
of the enterprise, and thus considerable useless 
expenditure may often be saved. Moreover a going 
concern can raise additional capital for improve- 
ments which experience shows to be advantageous, 
whilst it may be difficult to raise the whole of the 
capital required for the completed works at one time. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we gave an account of the first 
part of the proceedings of the summer meeting, 
held at Portsmouth, of the Institution of Mech- 
anical Engineers, carrying our report up to the end 
of the first day’s sitting. Upon the members 
aszembling on the second day, Wednesday, July 27, 
at the Town Hall, Dr. Anderson again occupied the 
chair, the first business being the adjourned dis- 
cussion on Mr. Corner’s paper on 
Haviine anp Lirtine APPLIANCES IN PoRTSMOUTH 

Dockyarp. 
Mr. Cochrane opened the proceedings by asking 








the author what were the relative costs of power 
by compressed air and water respectively. 

Sir Frederick Bramwell asked if, in using com- 
pressed air, trouble arose from the formation of ice. 
He would also be glad to know the relation of the 
power represented by the compressed air in the re- 
servoirs to that given off by the motors in work. He 
referred to an installation which had been carried out 
many years previously, and to which he had often 
referred before, in which power was conveyed by 
the exhaustion of air so that the motor worked by 
a vacuum instead of bya plenum. The distance 
the power was transmitted was over a mile, and the 
machinery was for manufacturing gunpowder. The 
paper now read was of great value, as it was seldom 
that so complete a record was given of work of this 
nature carried out on so large a scale. Subse- 
quently Sir Frederick stated that in a 10-in. pipe 
a mile long, with water at 700 lb. pressure, the loss 
of head was about 25 ft., or zs when 300 horse- 
power was being transmitted. 

Mr. Jeremiah Head referred those members who 
wished to gain information on the relative merits 
of air and water, as vehicles for transmitting power 
by their compression, to the paper by Mr. J. Parry, 
the water engineer of Liverpvol, read and discussed 
at the last February meeting.* From that paper and 
the discussion which followed very full information 
was to be obtained upon the efficiency of hydraulic 
power. He thought it was not sufficiently appre- 
ciated by engineers how great a loss there was in 
an hydraulic installation when the distances were 
great, the power required small in quantity for 
each motor, and the demand intermittent. From 
the Liverpool discussion it would appear that 
for motors near the source of supply, the cost was 
3d. to 1d. per horse-power per hour. The corres- 
ponding figures were 13d. to 14d. at a distance. 

Dr. Anderson in proposing a vote of thanks to 
the author said that, though it might be somewhat 
out of the usual course he would ask Mr. Corner, 
after he had replied to the discussion on this 
paper, to give some further details of the boiler- 
tube drawing machine which they had seen in the 
dockyard on the previous day. It was a very 
interesting thing, and to him quite new. He would 
be glad to know if the tube was much thinned. 

In reply to the discussion Mr. Corner said that 
in regard to Mr. Hunter’s suggestion of the pre- 
vious day that they should use floating cranes, 
he would point out that this was by no means a 
new thing for the dockyard service. Before the 
construction of the large basins and their com- 
modious quays, ships’ masts were always stepped 
by means of sheer hulks, a description of vessel 
the appearance of which must be familiar to most 
present, if only from illustrations.t The masts 
were, in those days, rolled down, floated off, 
and afterwards got on end by the sheers. En- 
gineers were, however, unable to do that kind 
of thing with crankshafts or engine standards, and 
so big cranes and fixed sheerlegs came into use. 
Asa master of fact, they found it more convenient 
to have cranes suflicient and let the ship lie under 
them, rather than shift the sheers from ship to ship. 
In the Vulcan they had what would really be 
a floating crane to the fleet, and she could go 
alongside a man-of-war, when there were not other 
conveniences, and lift heavy weights out orin. In 
addition to this, every first-class battle-ship had a 
20-ton derrick. With regard to the loss of pressure 
in transmission, it was found that, as between air 
and water, the latter fell off so much when the 
motor was not worked up to its full power, that air 
was, on the whole, preferable. The loss of pres- 
sure due to friction in air transmission was 
very small, as they had large pipes and faced 
joints, and there was the advantage of being able to 
work expansively. In further explanation of this 
point, Mr. Corner gave some interesting particulars 
of experiments which had been made at Portsmouth 
with air and hydraulic capstans. The work deve- 
loped by the capstans in each case was regulated by 
a friction dynamometer consisting of a strap passed 
round a drum on the capstan head and connected by 
levers to a spring balance, allowance being made for 
friction of levers and any departure from right angles 
between the ropes and levers. The percentage 
of main engine power at hydraulic capstan engine, 
when working with the heaviest load the capstan 

* See ENGINEERING, Vol. liii., pages 187 and 210. 

+ Many of our readers will doubtless remember the 
spirited etching of the Portsmouth sheer-hulk in Cooke’s 
a and Craft.” The date of this would be about 











was capable of, was about 40 per cent., while with 
the load diminished to about one-third the efficiency 
fell off to 22 per cent. In the case of the air 
capstan engines, on the other hand, the efficiency 
varied from 20 to 30 per cent. according as the 
main engines were pumping up the air to 60 lb. or 
30 1b. pressure respectively, the efticiency being 
greater at the lower pressure. Throttling the 
water to diminish the speed of hydraulic capstan 
engines diminishes the efficiency, while with air 
capstan engines the efficiency remains the same 
with very varied loads. Taking half the actual 
maximum load used on the trial of these capstans 
as the average work required, the air capstan 
cylinders gave 24 per cent. of the power expended 
by the main engine, as against 29 per cent. for the 
hydraulic capstan cylinders. But in comparing the 
work done - the capstans it must be noted that 
the air capstans were not working to more than one- 
fifth of the capable power of the capstan engines. By 
calculations made from the friction diagrams taken 
from the air capstan engines it was found that with 
full power the capstan would be doing at least 
55 per cent. of the capstan engine power. The 
efficiency of the hydraulic capstan was actually 
43 per cent. of the capstan engine power with 
maximum load. Hence the total efficiency of the 


air system equals —— =13 per cent. of main 
engine power at capstan, against 2x8 =124 per 


cent., also of main engine power for hydraulic 
capstan. The above calculation assumes that the 
work is continuous, but as this is not the case, but 
very variable, the hydraulic system is put at a 
decided disadvantage with the air system on account 
of the large reservoir power obtainable with the 
latter, and from coal consumption trials it is found 
that a deduction must be made on this account from 
the comparative efficiency of the hydraulic system. 
Taking this at 12 per cent. on the former figures 
we have the value of the two systems 
Hydraulic capstan efficiency _ 11 


Air capstan efficiency 13’ 


the allowances made being, if anything, in favour 
of the hydraulic system. 

Mr. Corner further added some information as 
to the work done by the main compressing engines 
and as to the heating of the air. The compound 
air-compressing engines developed on trial 1224 
indicated horse-power pumping from 0 to 60 lb. 
pressure in four reservoirs in half-an-hour. The 
air compressors developed 80 per cent. of engine 
power. This was reduced by friction in the pipes, 
cooling, &c., to71 per cent. of engine power in the 
receivers. The temperature of the engine-room 
during these trials was 75 deg., and the maximum 
temperature of lubricating water, as drawn off 
from reservoirs, 118 deg., while the highest tem- 
perature of shell of the reservoirs was 106 deg. 
When everything is standing, and the system fully 
charged with air, there is practically no loss of 
pressure. Ifonly one or two machines are at work 
moderately, about 3 lb. to 5 lb. pressure is lost in 
the mains. When, however, two or three heavy 
machines are working full speed, the difference in 
pressure is sometimes as much as 20 1b. With re- 
gard to the formation of ice, when they were 
working with 4th cut off, in damp cold weather, 
then ice would form, but as the exhausts were open 
it did not cause trouble. It was only under those 
exceptional conditions, however, that this occurred, 
and as a rule there was no snow or ice. 

With regard to the apparatus for stretching 
boiler tubes, they began with brass tubes, stretching 
a 6-ft. tube 2 in. The reduction in thickness of 
metal was very trifling, and the reduction in dia- 
meter less. Sometimesthey stretched brass tubes five 
or six times. With iron tubes they did very well 
cold also, but when they came to steel the machine 
was hardly powerful enovgh, and the tubes had to 
be heated. In that case they cooled the ends, and 
drove a drift into each end so as to preserve 
the correct diameter. The system had been found 
of great use in the ships of the Royal Navy, 
and had allowed of a saving in money through 
using the tubes over again in place of having to 
condemn them when the ends were damaged. 


SouTHAMPTON PIER. 


A paper by the Mayor of Southampton, Mr. 
James Lemon, consisting of a description of the 
New Royal Pier at Southampton, was next read. 
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This we shall print in full shortly. There was 
no discussion on this paper. 


PortsMouTtH SEWAGE WoRKs. 


Sir Frederick Bramwell’s paper describing the 
Portsmouth Sewage Outfall Works, for which the 
author acted as engineer, was next read. This 
paper we shall also shortly print in full, and may 
therefore at once proceed to the discussion. 

The author said he would like to add a few words 
in explanation of the magnitude of the work. The 
storage tanks to which reference was made in the 

aper were designed on an estimate of requirements 
espa on the increase of the population in the 
decennial period 1871-81. It was concluded on 
these figures that the tanks would be big enough 
for the next fifteen years, having an aggregate 
capacity of 4,500,000 gallons. During the period 
referred to the number of inhabitants had grown 
13 per cent., namely, from 113,500 in 1871 to 
128,000 in 1881. In the next ten years, however, 
it had pleased Providence so to increase the num- 
ber of souls in the Portsmouth district that the 
population has risen to 159,000, which represented 
an increase of 25 per cent. in place of 13 per cent. 
Their estimates of the rate of growth to be pro- 
vided for had thus been quite upset. 

Mr. Cochrane compared the sewage arrange- 
ments at Portsmouth with those at some other 
towns, not to the advantage of the latter. In 
Eastbourne prior to 1886 the backing up of the 
sewaze caused great inconvenience and bad 
smells; this, however, had all since been corrected. 
At Bournemouth the sewage was discharged right 
at the head of the pier, and when the wind was 
‘* blowing inshore” people were to be seen bathing 
in visible sewage. It might be a question whether 
sewage should be discharged into the sea at all, but 
granted that it is to be, the arrangements at Ports- 
mouth formed a good example of how the dis- 
charge should be carried out. At Folkestone the 
sewage was discharged close to the harbour wall; 
at Torquay it was carried well away to sea, 
and was no nuisance, but there were plenty of 
places on the south coast in want of a recon- 
struction of their sewerage. With regard to 
storm water at Torquay, it was carried off by a 
side channel. When there was much rain the 
sewage was much diluted, and might be discharged 
without so much consideration as to the time of 
tide. The latter is a statement to which exception 
might be taken. 

Sir William Pink, the chairman of the Ports- 
mouth Drainage and Sanitary Committee, said he 
remembered the sewerage arrangements under 
the old dispensation and the evils that arose 
through the backing up of the sewage matter. 
At one time they had taken 1200 to 1300 tons of 
silt out of the sewers. This had accumulated 
owing to solid matter being deposited when 
the flow was arrested. As a consequence gases 
accumulated and found their way into the dwelling 
houses. At last it was determined that something 
should be done, so they offered premiums for 
schemes which would meet the difficulties that had 
to be contended with. That course had not pro- 
duced any suggestion which would get them out of 
their trouble, and at last they went to Sir Frederick 
Bramwell, with the happy result that unhealthy 
conditions before existing had been removed, life 
had been lengthened, and children instead of 
appearing weakly and pale were now strong and 
ruddy. This was owing to Sir Frederick Bram- 
well, who had done so much towards increas- 
ing the population of the Portsmouth district 
that they would have to extend the work again 
in a few years. He was of opinion that storm 
water should be separated, because in heavy 
rains so much grit got into the sewers which not 
only silted them up but scored the pumps. As to 
alternative modes of disposing of sewage, there was 
a saving on the rates of 3d. to 4d. in the pound in 
favour of using the sea as a receptacle ; and he 
thought that if, in addition to this, they encouraged 
the fisheries, it was a very good thing. 

Mr. Jeremiah Head asked the author for some 
particulars as to the way in which the sewers were 
ventilated, although it was a matter, he was aware, 
for which the author was not responsible. It was 
of the greatest importance that, however well 
other matters might be looked after, the house 
drains should be well trapped. The majority of 
householders paid no attention to these points, for 
which they were to blame, but, as the health of 
others was also involved, it was a matter which 





should receive public attention. The ventilation 


of sewers was always a great difliculty. If done by 
shafts no one liked to have them near their houses, 
and if by an ordinary grating there were offensive 
smells in the streets. 

In reply to Mr. Head’s question, Mr. Murch, 
the Borough Surveyor, stated that ventilation was 
carried out by shafts, and that carbolic trays were 
used under gratings. Sir W. Pink afterwards 
pointed out that with a constant flow there would 
be no accumulation of sewer gas. They had had a 
good deal of experience with regard to the matter 
of sewer ventilation. Many inventors had offered 
their systems, but he would advise caution in 
adopting any of them, as they were all expensive 
and not all efficient. If the sewage were kept 
moving there would be no fermentation, and there- 
fore no gas. In Portsmouth they were fortunate 
in having a good water supply for flushing purposes. 
They were also going to try sea water, and still 
further extend their practice of flushing. 

Mr. Lemon, the Mayor of Southampton, said that 
he did not believe that it was always right to dis- 
charge sewage into the sea, but he considered that 
the system was the correct one to adopt in the case 
of Portsmouth. Some twenty years ago a somewhat 
similar arrangement had been planned for South- 
ampton, but they now treated their sewage by a 
depositing process and discharged only a compara- 
tively pure effluent. As to sewer gas, it was best 
not to produce it, and if there was a constant flow 
in the sewers such gas would not be produced. He 
added that if smells came from drains it showed 
the sewers were badly constructed or not properly 
looked after. In conclusion he inquired what 
rainfall was provided for at Portsmouth. 

Another speaker stated that in some parts of 
London chimneys were used for discharging the 
noxious gases from drains, and had fitted to them 
gas furnaces for destroying the germs. There were 
two or three systems of this sort, and chemists said 
they were very effective. 

Mr. Harris said that the turbines which had been 
fitted for opening the discharges, were constructed 
by Messrs. Simpson and Co., of Pimlico, and had 
worked quite satisfactorily—so much so that they 
had not been brought before his notice since they 
were first used. As to burning the germs in sewer 
gas, that was done at the discharge tank, as ex- 
plained in the paper; but he doubted whether it 
would be possible to erect furnaces at every hun- 
dred yards or so in the streets. He agreed with 
Sir W. Pink that the proper thing to do was to 
keep the sewage continually moving, and have as 
many ventilating shafts as possible. 

Mr. Butler stated that in his town, where there 
were many factories, the drains were ventilated by 
means of the factory chimneys, connections being 
made between the sewers and the boiler furnaces. 
In this way very efficient ventilation was obtained 
at small cost. 

The author, in reply, said it was to be regretted 
that the modesty of Mr. Burt, the contractor for 
the Portsmouth Outfall Works, kept him from 
speaking. He once saw on a banner at acelebration 
in America, the motto ‘‘ Modesty is a great virtue, 
but in this world one does better without it.” He 
would commend that maxim to his friend Mr. 
Burt. Mr. Cochrane had referred to other towns 
and their drawbacks in regard to sewage disposal, 
but it was not every town that was so favourably 
situated as Portsmouth, where there was a vast 
natural sluice dock, in the shape of Langstone 
Harbour, furnishing a discharge to carry the 
sewage out to sea. With regard to rainfall he 
had allowed for a } in. in 24 hours. It was impos- 
sible to saddle a community with the expense of 
providing for more than this, and when the fall was 
in excess it must be allowed to escape. At such 
times, however, the discharge was heavily diluted. 
That was the practice in London, and what was 
good enough for London, he thought, would be good 
enough for Portsmouth. We should judge from 
the latter remark that Sir Frederick is not well 
acquainted with the neighbourhood of Crossness, 
Barking, and the Erith Reaches. 


PortsMouTH FLoatTiInG BRIDGE. 

Mr. H. G. Harris’s paper, in which was described 
the new floating bridge between Gosport and Ports- 
mouth, was next read. This we shall publish 
shortly in extenso. At the conclusion of the read- 
ing Mr. Harris said that he had been rash in 
stating in his paper that the new vessel would be on 
the station. As a matter of fact she was launched 





only the day before, and was to be towed rourd 
from Preston by four tugs. Sir Frederick Bram- 
well had suggested that she should be towed corner- 
wise, but the contractors thought it better to build 
up a false bow, so as to make the craft more sea- 
worthy. There was no discussion on this paper, 
but Sir William Pink expressed a hope that some- 
thing would be done to improve the approach to 
the ferry on the Portsmouth side, it being at pre- 
sent very inconvenient for wheeled traffic. 


SourHampTon SEWAGE Works. 


The next paper was read by Mr. W. B. G. 
Bennett, the borough engineer of Southampton, 
and consisted of a description of the Southampton 
sewage precipitation works and refuse destructor. 
This paper we shall print in full shortly. The 
discussion which followed was opened by Mr. 
Charles Cochrane, who inquired whether any 
special provision was made for destroying the 
refuse from slaughter-houses. Mr. Cochrane also 
alluded to a statement made in the paper that the 
chimney shaft of the destructor had been damaged 
by lightning although provided with a lightning 
conductor, and that a second conductor had sub- 
sequently been fitted. Mr. Cochrane suggested 
that the insufficient protection in the first in- 
stance might have been due to the conductor not 
projecting sufficiently above the top of the shaft. 
With reference to this point we may remark that 
Mr. Cochrane’s subsequent inquiries elicited facts 
which tend to prove that the failure of the first 
conductor to protect the shaft was probably due to 
its position in relation to some iron steps fixed 
inside the chimney to give access to the top when 
required, 

The next speaker was Sir William Pink, whosaid 
the paper was of great interest to him, as it was 
proposed to use a destructor at Portsmouth. He 
was glad to hear that the farmers would buy the 
manure, but his own experience was that it was not 
worth cartage. He had tried it on his farm, where 
it had to be carried 9 miles, and it was not worth 
carriage that distance. He would ask if the fumes 
from the destructor were noxious, as there had been 
complaints from people living in the neighbourhocd 
of such things. He was also glad to find that 
clinker could be sold, because he had noticed the 
legend, attached to the chimney of a destructor 
near Nine Elms, ‘ Ashes and clinker given away.” 

In reply, the author said that the offal from 
slaughter-houses was frequently burnt in the 
destructor without nuisance. As for the farmer 
paying for the manure, they got 2s. a load for it at 
the works. No doubt in London clinker was given 
away, but they found no necessity to do this in 
Southampton, where it was sold or ground up and 
used. They had no complaints of noxious smells. 


Hastar EXPERIMENTAL Works. 


The next paper on the list was one of very great 
interest, and it is much to be regretted that time did 
not admit of its being read and well discussed. It 
was a contribution from Mr. R. E. Froude, and 
contained a description of the experimental appa- 
ratus and shaping machine for ship models at the 
Admiralty experiment works, Haslar. Models and 
parts of the apparatus were shown in the hall, in 
addition to which there were several wall diagrams. 
Unfortunately, time ran so short, that there was 
none left fer the reading of the paper, so Mr, 
Froude gave a brief verbal explanation of the 
models. We hope that at afuture meeting the 
re will be fully dealt with, and that we may be 
able to reproduce it in extenso. 

The paper by Mr. Matthews, on the water 
softening machinery at Southampton Water Works, 
was also adjourned from want of time, and the 
usual votes of thanks—not forgetting a well- 
merited vote to the honorary local secretaries, Mr. 
Philip Murch, of Portsmouth, and Mr. George 0. 
Day, of Sovthampton—having been passed, the 
sittings of the summer mecting of 1892 were 
brought to a close. 


Excursion To Eastney S—ewace Works AND 
CUMBERLAND Fort. 


Wednesday afternoon was devoted to visits to 
works in Portsmouth, a large party proceeding 
under the guidance of Sir William Pink, Chairman 
of the Drainage and Sanitary Committee, Sir F. J. 
Bramwell, Mr. H. Graham Harris, and Mr. Philip 
Murch, Borough Engineer, to examine the sewage- 
pumping engines and sewage tanks at Eastney. As 
described in Sir F, J. Bramwell’s paper, the 
































Auc. 5, 1892.] ENGINEERING. 177 








THE ROYAL DOCKYARD, PORTSMOUTH. 
(For Description, see Puge 158.) 
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|to be joined by all the stray gulls of the district. 
GRowTN OF | The birds evidently regard the sewage discharge as 
ROYAL DOCKYARD, PORTSMOUTH. | forming an important item in their daily dietary. 


THE Royat CLARENCE VICTUALING YARD, 
GoOsPoRT. 


From the sewage works the members were con- 
veyed by the wagonettes to the South Parade Pier, 
| Southsea, and thence by steam launches to the 
Me | Royal Clarence Victualing Yard, at Gosport, 

Nii | weere they were received by Mr. William Scott, 
| the superintendent, and conducted over the estab- 

| lishment. 
| The whole of the clothing, provisions, and victual- 
ing stores required by the seamen of the Royal 
Navy on the Portsmouth station, as well as the pro- 
visions required by troops voyaging by troopships, 
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SS 0 | wss-193 &c. In inspecting the yard a visit was first paid 
9 Oete unheown tothe cattle lairs,where a large number of Canadian 
| cattle were awaiting slaughter, it being the prac- 
| tice to thoroughly inspect all cattle, sheep, &c., 
| while alive, and to keep them in the lairs a sufti- 
sewage storage tanks are situated under the glacis; The discoloration of the water due to discharge of | cient time for them to recover from any effects of 
of Fort Cumberland, and on their way through the | the sewage could be readily traced to a great dis-| their voyage, and to insure their being in a 
fort the members were kindly shown the working | tance, and it was clearly seen how the sewage was|thoroughly healthy condition when killed. Ad- 
of one of the 6-in. disappearing guns which is| carried well out to sea by the flow of the ebb from | joining the lairs are abattoirs and suitable stores 
mounted there, three shots being fired with different Langstone Harbour, as explained in Sir F. J. | for the fresh meat. 
powder charges, and the target being a barrel) Bramwell’s paper. The inhabitants of Portsmouth) A visit was next paid to the biscuit bakery, 
towed across the range by a tug at a distance of | and its associated towns may certainly congratulate | granary, and flour mill. The introduction of bread 
about 1800 yards. | themselves on the effective manner in which their | baking on shipboard, and the general shortening of 
Of the sewage storage tanks and pumping arrange- | sewage is carried well clear of their foreshores. A| voyages, have led to a material diminution of 
ments no description need be given here, as they | fact worth notice was the knowledge which the sea | the demands for biscuits during recent years, and 
are fully dealt with in Sir F, J. Bramwell’s paper gulls of the district evidently possess of the time of | hence it is not at present necessary to work more 
which we shall publish in due course. We need the sewage discharge. Some half-hour prior to this|than about half the biscuit-making plant at the 
merely mention, therefore, that the interior of one dischargetaking place, an enormous flock of gulls was| Clarence Yard. With the exception of one of 
of the reservoirs (which had been left empty for to beseenhoveringoverthe dolphin which marks the Pfleiderer’s kneading machines, the plant remains 
this purpose) was inspected, and the discharge of sea end of the discharge pipes, and as soon as the dis- | much what it was at the time of its being put down 
the sewage from the two other tanks duly witnessed. charge actually commenced the flock appeared | forty years ago, and it does its work well. The 
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flour is all made from carefully selected wheat, and 
is ground by millstones, it being found that roller- 
ground flour does not possess the necessary keep- 
ing qualities, owing, it is said, to the roller process 
depriving it of some essential oil. The screening 
and flour-packing plant includes a number of 
American machines. 

Besides the departments we have mentioned the 
establishment includes a cooperage (where casks 
and a variety of cooperage goods are made by hand), 
extensive clothing stores, water tanks, spirit stores, 
and stores for an immense variety of mess fittings 
and miscellaneous utensils, all in admirable order. 
Altogether the establishment is capable of perform- 
ing a vast amount of useful work, and is well worth 
a visit. 

Excursion To SOUTHAMPTON. 

Thursday, July 28, was devoted entirely to a 
visit to Southampton, the members being conveyed 
by a special steamer from Portsmouth and being 
landed at Southampton at the Royal Pier, which 
formed the subject of Mr. James Lemon’s paper 
read before the meeting on the previous day. An 
inspection of this exceedingly commodious struc- 
ture having been made under the guidance of Mr. 
Lemon, who is at present the Mayor of Southamp- 
ton, the party re-embarked on their steamer and 
were conveyed to the new Empress Docks, which 
they examined under the guidance of Mr. Philip 
Hedger, the secretary and superintendent, and Mr. 
G. F. L. Giles, the assistant engineer. Here the 
unloading the Atrato, which had only arrived from 
India a few hours previous, was in progress. 

The examination of the docks included also a 
visit to the works of the Union Steamship Ccm- 
pary’s new repairing shops, where the visitors 
were shown round by Mr. Charles Du Sautoy, the 
superintending engineer, and Mr. Griftiths, the 
works manager, and where they were, moreover, 
hospitably entertained to an early luncheon. These 
works, which are capitally laid out for their pur- 
pose, were described by us in our last number (vide 
page 126, ante). 

At this point a division of the party took place, 
a large contingent proceeding in wagonettes to the 
Ordnance Survey Oftice, while the remainder were 
similarly conveyed to various works at Northam, 
namely, the Dry Docks Pumping Engines; the 
works of Messrs. Day, Summers and Co. ; the tim- 
ber ani creosoting works of Messrs. Driver and 
Co., the yacht-building works of Messrs. J. G. Fay 
and Co., and of Messrs. Summers and Payne ; the 
gas works; and the refuse destructor, sewage 
ejector, &c., described in Mr. W. B. G. Bennett's 
paper read before the meeting on the previous day, 
and which we shall publish in due course. 

Of the Ordnance Survey Office and the very in- 
teresting work done there we published a very 
complete account in the series of articles which 
appeared in ENGINEERING some years ago (vide 
vol. xlv., pages 1,55, 119, 157, 220, 254, 301, 353,401, 
447, 533, 582,and 635), and underthesecircumstancss 
it will be unnecessary that we should enter into 
details here. We may say, however, that the mem- 
bers who took part in this visit found it a most 
interesting one, and found also that, thanks to 
Col. Sir Charles W. Wilson, the director-general, 
every arrangement had been made for enabling 
them to effectively follow the various processes of 
map producing. Of a few of the other works 
named above we subjoin some notes. 


NortHam Iron Works, 


In these works Messrs. Day Brothers, who trade 
under the well-knownnameof Messrs. Day, Summers 
and Co., have an establishment where they can build 
andengine steam vessels of considerable size. There 
isa good deal thatis interesting at the Northam Iron 
Workr, but we do not propose here togive any detailed 
description of the arrangements. These works date 
back to a very early period in the history of iron 
shipbuilding and marine engineering, and their 
owners are evidently proud of their antiquity. The 
original title of the firm was Summers, Day, and 
Baldock, it having been founded in 1834 by the 
father of the present owners in conjunction with 
Mr. William Summers and Mr. William Baldock. 
Subsequently the title of the firm became Summers 
and Day, and then C, A. Day and Co., until in 1871 
the present title was adopted. Since 1834 there 
have been built at these works 103 vessels (including 
27 steam yachts) and engines of over 100,000 
indicated horse-power. 

In the machine shop there is a vertical and hori- 





zontal planing machine by Butterfield, of Keighley, 
which probably was the first of its kind onthe south 
coast, possibly the first ever made; it is still in 
work, and is of course a most useful tool, enabling 
a job of considerable size to be undertaken. Another 
notable tool in this department is the lathe upon 
which are cut the big screws used in the patent 
shears, for the construction of which this firm is 
famous. In the 150-ton shears made for the Russian 
Government, the leading screw by which the ad- 
justable back leg is shifted is 60 ft. long and 
10 in. in diameter. It has a square thread 24 in. 
pitch, the space being 1} in. and the thread 1} in. 
The boiler shop is fitted with hydraulic riveting 
machines, flanging machines, and a vertical shell- 
drilling and tapping machine by Shanks and Co. 
It is served by a rope-driven overhead traveller by 
Craven Brothers. There are other departments 
such as copper-smiths’ shops, brass foundry, &c. 
In the iron foundry there are three cupolas. The 
firm make their own coke and use the waste heat 
for drying stoves. 

Messrs. Day, Summers, and Cov. do a good deal 
of special work, such as light-draught steamers, 
floating bridges, &c. The patent sheerlegs and 
patent hauling-up slips associated with their name 
are well known. At the present time there is re- 
fitting at their works a paddle-wheel steamer which 
was built at another establishment for the Channel 
excursion traflic. The vessel has tri-compound 
inclined engines and was expected to make a very 
high speed. Her trials were not a success, chiefly 
because she vibrated to such an extent that it was 
impossible to work her up to her speed. She was 
brought to these works, where the hull has been 
strengthened by web frames, stringers, &c. ; and 
the paddle-wheels have been replaced by a pair of 
larger diameter and with narrower floats, no less 
than 6 ft. being taken off the width of each wheel. 
The vld floats were also made with two convex sur- 
faces, being formed of bent plates, the space between 
being filled up with wood. These floats are being 
replaced by some of curved single plates. Another 
vessel being refitted in the yard is the screw 
steamer Diana, belonging to the South-Western 
Railway Company. She is being re-engined and 
boilered, with tri-compound engines, which are to 
work at 160 lb., there being forced draught, on the 
closed stokehold principle, which is to go to 1 in. 
on the water gauge. The designed speed is to be 
16} knots. Further on is to be seen a floating 
bridge built for the Itchen Ferry Company, and 
further on, in the mud, the old cigar boat of Ross- 
Winans. 


Messrs. Fay anp Co.’s Yarp. 


The yacht-building works at Millstone Point, 
Northam, of which Messrs. J. G. Fayand Co. are the 
proprietors, were also thrown open to members of 
the Institution. The summer is a bad time to visit 
a yacht-building yard, for there is very seldom 
anything going on, unless a yacht happen to come 
in requiring repairs, through mishap during some 
contest or stress of weather. At present there is 
but one craft on the stocks at Messrs. Fay’s, and 
she is of the smallest dimensions—no more than a 
half-rater, which we expect has been laid down 
more by way of experiment than anything else. 
Although she is so small, she is a beautiful example 
of the boatbuilder’s art, and is quite of the 
fashionable type, having the long overhang each 
end, so that she will exceed her waterline 
dimensions by over-all measurement to a consider- 
able extent. The boat is carvel built, the planking 
mahogany, and the bent timbers are closely placed, 
so that there will be good strength, a desirable 
feature so often sacrificed to speed in the modern 
racer. The strength, however, will be wanted 
in this case, as the little craft is to have 
the recently re-introduced device of a_ bulb 
keel. No doubt her advent will be watched with 
great interest, and there are a good many old- 
fashioned yachtsmen who will be devoutly thank- 
ful if she does not prove a phenomenal success, and 
bulb keels do not grow from the bottoms of all our 
racers. A fin keel is bad enough, but a fin keel 
with a bulb on the bottom will be an abomination 
to the less enlightened. One thing, however, is 
certain ; if bulb keels enable boats to be driven a 
little faster, bulb keels will be the order of the day, 
let mariners of the old school fret as they may. 
There is in the yard of Messrs. Fay a vessel that 
would delight the heart of any of the latter class, 
the good yaw] Florinda, which carried Mr. Jessop’s 
fighting flag to so many victories in the dark ages 





when bulb keels were unknown, centre-boards for- 
bidden, and the great yachtsmen went in for 100- 
tonners in place of 2} raters. The yard at Mill- 
stone Point may be taken as typical of a good south 
country yacht-building yard, where racing vessels 
are constructed. Amongst other craft launched from 
Messrs. Fay’s slips may be mentioned the Iverna, 
Trex, Lethe, Valkyrie, Columbine, Reverie, Foxglove, 
Challenger, Stranger, and Castenet, all flyers of the 
first water. They have also constructed one or 
two steam yachts, and, of course, a large number 
of cruisers. At the present the noble Florinda 
stands almost alone, but in a couple of months or 
so the pleasure craft will come back for their winter 
sojourn on land—-nothing improves a racer more 
than a good drying—and by the middle of October 
there will be more than a hundred craft hauled up 
in the yard. There is not very much to say about 
any yacht-building yard from an engineering point 
of view, as machinery enters so little into the 
construction of wooden vessels, or even those of 
composite build. There is, however, in Messrs. 
Fay’s yard one special feature, the manufacture of 
patent blocks with roller sheaves. These they supply 
to other yacht- builders as well as to the Royal Navy, 
for easy running blocks are one of the most important 
parts of a racing yacht’s equipment. The rollers are 
turned out of phosphor bronze and are placed round 
a metal bush, round which again is a metal collar. 
Outside this is generally a lignum-vite annulus, 
which is grooved to take the rope. The pin which 
forms the spindle of the sheave runs through the 
metal bush and is, of course, held by the cheeks of 
the block. The loss through friction is naturally 
very greatly reduced by the presence of the rollers. 
The otter departments of the yard do not call for 
notice further than to say there are the saw mill 
with the usual appliances, smiths’ shop with steam 
hammer and punching and shearing machines, 
joinery shops for vessels’ fittings, with morticing 
and planing machines, plumbers’ and _ painters’ 
shops, &c. There are also two gridirons which 
will take vessels up to 15 ft. draught at alltides. A 
feature in this yard consists in the large stores where 
yachts’ gear is stowed when the vessels are laid up. 
It is to be regretted that there is not more work 
going on in the yacht-building yards at this time of 
the year, so that members of the Institution cf 
Mechanical Engineers might have had an oppor- 
tunity of seeing what a beautiful art is the construc- 
tion of a first-class wooden racing yacht. 


THE SouTHAMPTON CORPORATION WATER 
Works AT OTTERBURNE. 


Shortly after one o’clcck the members who had 
taken part in the various visits above mentioned, 
met at the Royal Victoria Assembly Rooms, for 
luncheon, and this over the whole party were driven 
in brakes through the town to the station of the 
London and South-Western Railway, whence they 
were conveyed by a special train to Otterburne to 
examine the pumping engines and water softening 
plant established there in connection with the 
Southampton Corporation Water Works. This 

lant formed the subject of a paper by Mr. 

illiam Matthews, the water works engineer, 
which was to have been read at the meeting 
on the previous day, but which could not be 
dealt with owing to want of time. The cxpla- 
nations given by Mr. Matthews on the spot, how- 
ever, rendered the whole arrangement clear. Asa 
fully illustrated account of this water softening 
plant has already appeared in ENGINEERING (vide 
vol. liii., page 318), it will be unnecessary for us to 
describe it here. We may say, however, that the 
plant continues to serve its purpose most satis- 
factorily, about 24 million gallons of water being 
treated daily, and the cost of softening during the 
two years 1890-91 having averaged a fraction under 
dd. per 1000 gallons. The works are most efliciently 
arranged and admirably kept up, and altgether 
reflect much credit on all concerned in them. 


Tue Lonpon AND SoutH-WESTERN CARRIAGE 
Works at EASTLEIGH. 


From the Otterburne siding the members were 
next conveyed by special train to the railway 
carriage works of the London and South-Western 
Railway Company at Eastleigh, where they were re- 
ceived by Mr. W. Panter, the superintendent of the 
carriage and wagondepartment. Ofthese worksit will 
also be unnecessary that we should give particulars 
here, as a full description of them appeared in our 
last issue (vide page 130 ante). We, however, this 
week supplement our account of the works by illus- 
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trations on page 169 of the most recent type of 
carriage stock which the company are now build- 
ing. As will be seen from our engravings, this 
carriage is a composite of the double-bogie type, 
the body, which is 42 ft. 6 in. long, being divided 
int> two first-class, one second-class, and three 
third-class compartments, in addition to which 
there is at the centre lavatory accommodation, 
with which the first-class compartments communi- 
cate. The bogies, which are four-wheeled, are 
placed at 27 ft. 3 in. centres, and each has a wheel 
base of 7 ft. The main underframe is of timber, 
but the bogies have pressed steel frames, these 
making a very substantial job with very moderate 
weight. It will bo seen that there is a spring 
over each axle-box, in addition to those placed 
transversely, through which the weight of the 
carriage is transmitted to the bogies, the whole 
arrangement being one making a very easy-riding 
vehicle. The whole of the details are, in fact, 
well planned, and the carriage forms an excellent 
example of the manner in which railway companies 
now promote the comfort of their passengers. 

From the Eastleigh works the party was con- 
veyed by special train back to Portsmouth, thus 
completing a well occupied day. 


TRIP ROUND THE IsLE oF WIGHT AND ExcuRSION 
TO BRIGHTON. 


Friday, the 29th inst., was devoted to a trip 
round the Isle of Wight on the steamer Heather 
Bell, which had been kindly placed at the disposal 
of the members by the Joint Railway Companies. 
Favoured by most perfect weather the trip was a 
great success, but by no stretch of the imagination 
can it be regarded as a scientific function requiring 
description here. 

For Saturday, the concluding day of meeting, 
arrangements had been made for the inspection of 
the London, Brighton, and South Coast Railway 
Company’s Works at Brighton, and the Brighton 
Technical School, the members being enabled to 
travel vid Brighton on their way to London and the 
north. A large number of the members availed 
themselves of this arrangement, but owing to 
delays in the traffic consequent on the running of 
special trains from Goodwood, the time available 
at Brighton was much curtailed and the inspection 
of the Brighton shops had to be made chiefly after 
the men had left work for the day. 

The inspection of the Brighton Works was made 
under the guidance of Mr. Robert J. Billinton, the 
loconotive superintendent, who is at present carry- 
ing out extensive alterations in some departments. 
The Brighton Works, as they at present exist, are 
practically due to the energy and mechanical skill 
of the late Mr. Stroudley, whose premature death 
will long be regretted. Mr. Stroudley was a hater 
of shams or indifferent workmanship of any kind, 
and his engines and rolling stock, as well as the 
plant with which he equipped his works, will long 
bear witness of his thoroughness in all matters of 
mechanical construction. Under his successor, Mr. 
Billinton, the standard of excellence of the Brigh- 
ton rolling stock is not likely to be lowered, while 
by the alterations now in progress the capabilities 
of the works promise to be materially increased. 
When these alterations are completed we hope to 
have the opportunity of describing the works 
fully. 

The Brighton Technical School, which is situated 
in York-place, Brighton, was also visited by a 
number of members. It was erected in 1888 by 
private contributions, but it has outgrown its 
original accommodation, and it is proposed to pro- 
vide a more extensive building. Under the direc- 
tion of Mr. Joseph Henry Judd, the head master, 
the school apppears to be doing excellent work. It 
provides both day and evening instruction in 
mechanical and electrical engineering, building 
work, and applied science, and its equipment in- 
cludes an engineering workshop provided with 
several lathes, a planing machine, milling machine, 
forge, &c., the plant being driven by a small Tangye 
vertical engine and by a 44 horse-power Otto 
gasengine. There is also a carpenters’ and joiners’ 
shop, where som: really excellent work is done by 
the pupils. Some capital models, also made in the 
school, were to be seen in the class-room. 

With the visit to Brighton the summer meeting 
of the Institution of Mechanical Engineers for the 
current year was brought to a close, and it is only 
just to those concerned in the organisation of its 
details to record that it was in every way a most 
succes?ful and enjoyable one. 











NOTES, 

THe Finances OF THE CHICAGO ExposiITION. 

Tue American enemies of the Columbian Exposi- 
tion appear to maintain their numbers as well as 
the force of their animosity, and they lose no oppor- 
tunity of spreading damaging reports through 
Europe, whenever an excuse presents itself, whether 
that excuse is a hot wave or a financial crisis. Just 
now the favourite weapon is furnished by the 
prolonged and complicated debates at Washington 
on the subject of the appropriation of 5,000,000 
dols. towards the finances of the Exposition. This 
appropriation has been systematically opposed, 
apparently by that class of legislators whom we, in 
thiscountry, callobstructionists. For variousreasons 
these members seem determined to have the appro- 
priation withheld till the treasury cf the Chicagodirec 
torate is exhausted, and the works at Jackson Park 
suspended. There is no probability of this patriotic 
object being achieved, because if the opponents to 
the Exhibition do succeed, which is unlikely, in 
preventing an appropriation from being made, the 
sum, large as it is, will most certainly be raised in 
Chicago, so readily, and in so short a time, as to 
prevent delay in the works or anxiety to the ad- 
ministration. It cannot be too clearly realised that 
the World’s Columbian Exposition will be com- 
pleted successfully, no matter how many or great 
the obstacles may be that are plazed in the way of 
the Directory, and that no combination of trade 
interests in America will prevent foreign exhibitors 
from taking part in the undertaking. 


SienaLtine Systems on British Raitways. 

It is satisfactory to note that of the double rail- 
way passenger lines in the United Kingdom 98 per 
cent. of the mileage is worked on the absolute 
block system, which in great measure explains 
our immunity from railway accidents. A year 
ago 95 per cent. was worked on the block 
system, so that we are approaching towards unani- 
m'ty. There are 10,909 miles of railway, double 
line, open, the increase on the year being 41 miles, 
and on the block system there are 10,650 miles, the 
remainder being worked simply by telegraph. In 
Scotland all but 2 miles is on the block system, the 
the total mileage being 1259 miles. In England and 
Wales 8979 out of 9044 miles is covered, being 
99.5 per cent., but in Ireland the percentage is 68, 
total mileage being the same as a year ago, 607. 
Considering that a year ago the ratio was but 35, 
the progress has been very satisfactory. We have 
hitherto only referred to double lines; but the 
single lines are almost as long, 8229 miles, making 
the total mileage in the kingdom 19,139 miles. More 
than half (4400 miles) of the single lines are worked 
by the block signal, and in the case of 3904 miles, 
the additional precaution of using a train staff is 
adopted, while in the case of 1195 miles the elec- 
trical train staff or tablet system is in operation. 
In the case of 857 miles only one engine is allowed 
to be upon the line at one time, the Highland 
Railway making one-half of this mileage. Altogether 
the state of matters, as revealed by a blue-book 
just issued, is very creditable both to the railway 
companies and to the vigilance of the Board of 
Trade. Of the 19,000 miles of railway only three 
miles are worked on the old train porter system. 


Miners InN Huneary. 

In the iron mines of Hungary the wages paid are 
usually less than those given to coal miners, be- 
cause the iron industry, besides being of earlier 
origin, has the advantages which contiguity to 
populous districts give, consequently living gene- 
rally is less, while coal miners have had to come 
from a distance and ‘‘found” villages near the 
mines. The daily wages, generally speaking, in 
the iron mines may be taken at Is. 4d. to 1s. 8d. 
for the permanent hands, 1s. 2d. for the temporary 
hands, 8d, to 1s. for boys between 14 and 16 years, 
6d. to 8d. for those between 12 and 14 years, and 
6d. to 10d. for women. In the coal mines the daily 
wages for adults are, on the average, from 2s. to 
2s. 6d., 10d. to 1s. 2d. for boys under 16, and 9d. 
to 10d. for women. Tools and blasting material 
are, in the small undertakings, usually given to the 
miner gratis; in the larger undertakings the tools 
are given gratis, but a small deduction from the 
wages is made for wearandtear. Blasting material 
and lights are given at cost price, and deducted 
from the wages. As an instance of the rent for 
lodgings charged at the coal mines, it may be men- 
tioned that the Danube Steam Navigation Company 
have built over 1200 colony dwellings, for which 
they charge, according to the size of the house, 





from 2s. 6d. to 8s. 4d. a month. In another case 
the rent is only 16s. 8d. to 23s. 4d. a year (1s. 5d. 
to 23. a month), and in other districts 1s. 8d. to 
5s. An attic in one district may be got for 10d. a 
month, and a room and kitchen for 2s. 6d. a month. 
The highest rent charged is 8s. 4d. a month, or 
about 5/. a year, so that if the wages are much less 
than those paid in Britain, rents are also lower. 
Then as to food supplies, only one metal mine sup- 
plies food free, and this is confined to bacon, which 
is supposed to be a preservation against arsenical 
poisoning. Co-operative stores have not been 
extensively adopted, and principally exist at the 
Statemines, but some undertakings have established 
food depdts, where articles of subsistence are sup- 
plied at cost price. Wood and coal are to be had 
on easy terms, a gratuitous supply being given in 
some cases. The only further point which we shall 
note from the interesting consular report by Sir A. 
Nicolson is that at some of the State mines a deduc- 
tion from the wages of + per cent. is made for a 
music fund. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Yorkshire Miners’ Association.—A council meeting of 
this body was held on Monday at Barnsley, Mr. Cowie 
| sam A dispute at the Sharlstone Collieries was 
discussed, and it was resolved that the question of giving 
in notices go before the district. It wasalso decided that 
the men resisting a reduction of 6d. per ton at Messrs. 
Briggs’ pit be ‘* paid,” and that the men refusing a re- 
duction of 20 per cent. in wages at an Oughtibridge col- 
liery be ‘‘paid” till the dispute is settled. The question of 
a ‘‘contingency fund” was referred to the district. If 
the same is carried each member will have to pay 6d. per 
= by a compulsory levy. It was not considered 
lesirable to make known the instructions as to the aboli- 
tion of the ‘‘ stop Saturday” which have been given tothe 
deputation attending the miners’ conference as the dis- 
trict is divided on the subject. 


J. Grayson Lowood and Co., Limited.—The annual 
report of this company, of Deepcar, Sheffield, and Mid- 
dlesbrough, has been issued, and shows that during the 
year a sum of 7403/. has been expended in ¢xtensions to 
the works and mines at Deepcar. The year’s operations 
have resulted in a profit of 9336/., to which has keen 
added 500/. brought from last year. Out of this has been 
paid interest on debentures, 2000/.; interim dividend, 
1875/., leaving 5961/. This sum it is proposed to apply 
as follows: Dividend 7s. 6d. per share, free of income 
tax, 3750/.; writing off the balance of preliminary ex- 
penses, 246/.; and placing to reserve fund, 1000/.; leaving 
965/. to carry forward. 


Lofthcuse Colliery Company.—The half-yearly meeting 
of the shareholders was held at Leeds on Monday. In 
roposing the adoption of the report the chairman 
Alderman Tatham) said that whilst the directors felt the 
importance of maintaining a substantial balance in hand 
they considered they would be able to return 10s. per 
share of capital, after paying a fair dividend at the end 
of theyear. They had agreedto purchase about 300 more 
acres of coal in the Silkstone seam, and there was more 
to be had, if necessary. The report recommended the 
an of a dividend of 10s. per share, leaving a balance 
in hand of 12,1757. The recommendations were carried 
unanimously. 


Colliery Enterprise in Pontefract District.—Since the 
purchase by Lord Masham of the Ackton Hall estate, 
near Pontefract, in connection with the Ackton Hall 
Colliery, some hundreds of additional workmen have 
been employed. A new shaft is being sunk down to the 
Silkstone bed of coal at this colliery, which when com- 
pleted, will, with other extensive works in progress, 
make one of the largest concerns of this kind in York- 
shire. At the Hemsworth, South Kirkby, Glass Hough- 
ton, and the Prince of Wales Colliery, Pontefract, new 
shafts to the Silkstone bed of coal are being sunk. At 
the Hemsworth Colliery the electric light is being laid 
down in every department. It is estimated that the 
population around Pontefract has increased by over 5000 
in three years. 


Iron and Steel.—The upward movement in connection 
with the heavy industries of the district continues, and 
stocks of local made fcundry and forge pig are being re- 
duced. Smelters are looking to a rise of prices in the 
autumn. mye oe of hematite pig are short at 57s. to 
58s. per ton at Sheffield or equal, and if the present de- 
mand for railway material continues it is likely that these 

rices will be exceeded, and that both Bessemer and 

iemens quotations will advance. Fresh inquiries are to 
hand for best-class tyres, springs and axles, on home, East 
Indian and South American account, and as order books 
are well filled, ensuing heavy business with possibly dearer 
prices at a short date, may be anticipated. Quotations 
as last week. Crucible steel manufacturers find an im- 
proved demand on home, United States and South 
American demand. Those engaged on Government orders 
are fully employed, and there is an improving call for 
marine material. 








TUNNELLING THE East River.—Work on the New York 
and Long Island Railroad pam rs | has been commenced 
in Long Island city. It is expected that the tunnel will 
be completed in two years. 
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LAUNCHES AND TRIAL TRIPS. 

THE express steamer Warrimoo, the first of a line of 
high-class vessels built by Messrs. C. S. Swan and Hunter, 
of Wallsend, to the order of the New Zealand and 
Australasian Steamship Company, was taken to sea on 
Saturday for her trial trip. Her length is 357 ft. over all; 
extreme breadth, 42 ft. 3in.; and depth moulded, 28 ft. ; 
gross register, 3330 tons. The engines and boilers have 
been built by the Wallsend Slipway and Engineering Com- 
pany, Limited, the cylinders of the former being 33 in., 
55 in., and 85in., with a stroke of 54 in., and the four steel 
boilers working at a pressure of 165 lb., on Howden’s 
forced draught system. The guaranteed speed is 16 knots 
per hour, but, as a matter of fact, the vessel made 
16} knots against the tide, and with her Le aged only 
partially immersed, so that even better results may be 
anticipated when the ship is loaded. The power developed 
was 4512 indicated horse-power. 

A sister steamer, named Miowera, was launched on 
ae, the 25th ult., from Messrs. Swan and Hunter’s 
yard. 





On Saturday last, 23rd ult., the Naval Construction 
and Armaments Company, Limited, launched from their 
— at Barrow the s.s. Hurona, built to the order of 
Messrs. W. Thomson and Son, of Dundee. The dimen- 
sions are as follows: Length between perpendiculars, 
360 ft.; breadth moulded, 44 ft. 3in.; depth moulded 
29 ft.; gross tonnage, about 3550 tons. The vessel will be 
fitted with direct-acting triple-expansion engines of about 
2500 indicated horse-power, the cylinders being 29 in., 
44 in., and 71 in. in diameter. Steam will te supplied by 
three double-ended boilers 12 ft. in diameter 3 16 ft. 
long at a pressure of 160 lb. per square inch. 

Messrs Caird and Co., Greenock, launched on Friday, 
29th ult., a steel screw-steamer named Australia, for the 
Peninsular and Oriental Steamship Navigation Company. 
Her dimensions are:—Length, 466 ft. ; breadth, 52 ft. ; 
depth, 374 ft. ; and 7000 tons gross. The builders will 
supply triple-expansion engines of 10,000 horse-power, 
capable of attaining a rete of 18 knots. The Australia 
is sister ship to the Himalaya, launched by Caird and Co. 
in February, and the engines for the two vessels are the 
largest constructed at Greenock for ocean-going steamers. 
There are four decks, with splendid accommodation for 
first and second saloon passengers, while the main saloon, 
which is 60 ft. long by the entire width of the vessel, 
is capable of dining 206, and the second saloon 121. 





The second-class battle-ship Centurion, designed by Mr. 
W. H. White, C.B., was floated out of dock at Ports- 
mouth at noon Wednesday. She is intended to be com- 
pleted in the autumn of 1893. She is 360 ft. long, 70 ft. 
beam, and at a draught of 25 ft. 6 in. will displace 
10,500 tons. She has side armour of 12in. thick at the 
water-line, and above it armour plating of 4 in. to protect 
the battery decks. The barbettes have 9 in. of armour, 
and in each of the two are mounted two 10-in. 29-ton 
breechloading guns. The armament further includes ten 
4.7-in. quick-firing guns, 17 6-pounder and 3-pounder 
guns, with five torpedo launching tubes, two of which 
are submerged. The engines are — constructed by 
Messrs. Scott, of Greenock, and will develop 13,000 
indicated horse-power, giving the vessel a speed of 18 
knots ; 750 tons of coal may be carried in the bunkers. 
The contract cost of ship and engines is 615,7711. 





Tur ATLANTICSTEAMER ‘‘Crry or Paris.”—Mr. James 
Howden, writing to a contemporary, gives some par- 
ticulars of this season’s ruoning of the Inman Liner City 
of Paris. The first run westward was in March, when, 
on the southern or long route, the distance run was 2864 
nautical miles, and the time 5 days 22 hours 3 minutes, 
or an average speed of 20.161 knots per hour, which, it 
will be observed, is faster than the previous record run of 
this steamer in August, 1889, when the average speed was 
20.01 knots per hour. The second run of the City of 
Paris this year was in April, when she made the still 
higher record of 2863 miles in 5 days 21 hours 14 minutes, 
being an average speed of 20.271 knots. These two con- 
secutive westward runs give a mean speed of 20.216 knots 
per hour, which is the highest mean speed made by any 
steamer on two consecutive runs. On her third voyage 
westward in May she attained easily the highest 
average indicated horse-power she had ever made, though 
not the highest speed on account of the weather. This 
month, under all the disadvantages with which the 
Howden system has to contend in this ship, the greatest 
speed ever made by — steamer has been accomplished. 
Notwithstanding the reduction of grate of 20 per cent., the 
power has been raised to give an increase of .47 knots per 
hour over the highest speed ever attained by the steamer 
with her former system of forced draught, As the dis- 
tances run by these Atlantic steamers vary each voyage, 
it may be interesting to compare the time that would 
have been taken on the six fastest runs on record if the 
had all been made on the distance of 2777 miles on whic 
the Majestic made her run of July last year, which was 
the fastest passage on record to that date: 


Average 
Dys. Hrs. Min. Ps nope 
Tour. 
City of Paris, July, 1892... 5 15 34 20.483 
Majestic, February, 1892 5 16 3 20.413 
Teutonic, August, 1891 .. B: 16, 38 20.349 
City of Paris, April, 1892 5 16 59 20 271 
a March,1892 5 17 44 20.161 
Majestic, July, 1891 ae | ae 20.110 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


May, 1892. JuNE, 1892, JuLy, 1892. 
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Nore.—Kach vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 11. in all other cases. The price of quicksilver is 
per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 
Heavy steel rails are to Middlesbrough quotations. 


/solemn ceremony and the caravel glided into the 
THE FLEET OF COLUMBUS. | water carrying the great flag of Castille, the Royal 
On June 26 last the first reproduction of the fleet Standard of Spain and the Insigna of Christopher 
of Columbus was launched at the arsenal of Carraca. | Columbus. 
This vessel was the Santa Maria, the flag ship of the} As is well known this reconstructed vessel is to 
great navigator ; the model was constructed in sixty- cross the Atlantic with her two consorts, with a suit- 
three days under the direction of the Spanish naval | able convoy, and to take part in the great naval review 
architect, Seftor Leopold Puente Y. Wilke. The! to be held in New York Bay. After this celebration 
Caravel was constructed at the expense of the Spanish | the vessels will be taken to Lake Michigan where they 
Government, while the two other vessels, the Pinta will form next summer one of the features of interest 
and the Nina are being built in Spain at the cost of , at the Chicago Exhibition. 
the United States under the direction of Lieutenant 














Little, an American naval officer. It was intended that 
the Santa Maria should take a prominent part in the 
celebrations of August 3 held this week atthe port of 
Palos to celebrate the 400th anniversary of the depar- 
ture of Columbus in search of the New World. On 
the opposite page we reproduce an engraving from | 
**La Illustracion Espanola y Americana,” showing | 
the reconstructed Santa Maria after she was launched. | 
The Santa Maria is less than 100 ft. in length and her 
tonnage is about 130. At the present time she has | 
been completely finished and equipped, including a/| 
reproduction of the entirely insignificant armament of 
seven falconets and a few smaller pieces of ordnance. 
The launch at Carraca was made the occasion of a/| 


GERMAN CoaL.—We learn from the annual report of 
the Chamber of Commerce of the district of Essen, in 
Germany, that during last year there were at work there 
177 coalpits, against 179 in 1890. The output of these 
reached 37,295,000 tons, compared with 35,353,000 tons 
in 1890, and 33,702,000 tons in 1889. There were 138,161 
workmen employed last year, as against 127,235 in 1890, 
and 114,692 in 1889, so that in 1891 the output per man 
in 288 working days reaehed 0.94 tons per day. The in- 
crease in the output since 1890 wes 1,942,000 tons, or 5.5 
per cent. The increase in the number of workmenin 
the same period was 10,926, or 8.6 per cent., and yet the 
daily output per man was reduced from 0.99 to 0.94 tons 
—a small result as compared with the output of British 
miners. 
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THE CARAVEL 


(For Description, 


“SANTA MARIA.” 


see opposite Page.) 








INDUSTRIAL NOTES. 

THE industrial situation is far from satisfactory at 
the present time. There are undercurrents at work 
which may eventuate in a volcanic eruption, unless 
some mode of escape be found for the gases which are 
generated by incessant agitation. There is considerable 
unrest in various departments of industry, involving 
large masses of men. It is apparent in the building 
trades, in the textile industries, in the engineerin 
and shipbuilding trades, in the boot and shoe an 
leather trades generally, and there are indications of 
some new movement among the unskilled trades. Some 
of the movements are the necessary outcome of the 
changing aspects of commerce and trade, but some, it 
is to be feared, are the results of outside pressure on 
the part of men who are eager to lead the ranks of 
labour to a grand victory, or it may be, to a signal 
defeat. The latter is inevitable where the leaders are 
utterly regardless of the condition of trade, and 
ignorant of the economic forces which operate with 
relentless precision in the industrial world, whether 
we like it or not. A sudden change cannot be 
wrought by a one-sided, or high-handed line of 
policy, on whichever side it might be attempted. 
Gradual changes may take place, and are taking place. 
Friendly discussion, conciliation, and arbitration have 
claims upon both parties, and the community have 
rights as against any section or class, however numerous, 
or powerful. In view of some of the movements 
which are taking place it is important that these 
claims should be urged, or labour conflicts will become 
chronic to the disadvantage of labour, as well as of 
capital and of the nation. 





The condition of trade in the engineering industries 
throughout Lancashire rather shows a tendency to 
improve in some branches, if not generally in the 
various districts. Some departments are better off for 
work than they were some time back, and some fairly 
good orders have been placed for heavy stationary 
engines, while the machine-tool makers are fairly well 
off for work. Locomotive builders and railway car- 
riage and wagon builders are, however, but indiffer- 
oul employed, or rather, they have not any fresh 
orders of any weight coming forward. Amongst the 
boiler makers of the district a moderate amount of 
new work is stirring, but the prices are said to be 
low, and the competition keen. The state of the 
cotton trade is having a depressing effect upon the 
machinists of the district generally. The iron trade 
is not only not worse, but there are signs of a slight 
improvement; but the weight of the orders are 
scarcely sufficient to indicate a real change for the 
better. The transactions are mainly restricted to 
present requirements and to small quantities. Some 
of the finished iron manufacturers are rather better off 
for orders than they were, but they have nothing of 
importance ahead or in prospect. The steel trade is 
also rather better, if anything, but is generally quiet. 








| No new movement is reported as regards a reduction 

in wages, and probably no decisive step will be taken 
| till the matter is settled on the north-east coast. If 
| the districts of Lancashire are taken in detail, it will 
| be found that many of the chief centres of the engi- 
| neering industries are steady, afew moderate, and a 
| few dull, but in no case are the reports disheartening. 
|In one or two towns a few fresh men have been put 
}on; in none is there any serious discharge of hands, 
|or even suspensions, Theunions appear to be trying 
to avoid disputes, and the employers are by no means 
anxious to initiate any movement which shall promote 
them. If the cotton crisis can be got over without 
much difficulty, the proposed wages reduction may 
be even yet averted in the engineering trades. 


The condition of trade in the Sheffield and Rother- 
ham district is varying just now; the file trade has 
|improved distinctly, and is more active than it has 
been for some months past. On the other hand the 
|cutlery branches are very much depressed, they are 
| less active than they have been for years. This seems 
to be true of the pen and pocket knives, and also of 

the table knives and the razor branches of the cutlery 
trade. There is also great depression in the silver and 
electro-plate branches. The depression generally is 
attributed to the hostile tariffs of foreign countries, 
and to Continental competition. The iron and steel 
industries show some improvement, and there is a 
good deal of inquiry for crucible steel productions, 
One of the largest firms of the district have just added 
a furnace for the manufacture of Siemens-Martin 
steel by the acid process to their existing plant, 
tyres and axles made on this system being in de- 
mand. There is not much change in the condition of 
the heavier trades in the district, but the engineering 
trades and cognate branches are rather quiet. No 
further development has taken place as regards the 
labour dispute at Messrs. Rodgers and Sons, nor have 
any of the other firms taken action for a reduction in 
| wages. The state of trade, however, would seem to 
|imply that the wages question must and will crop up 
ere long, although both sides — to desire to avoid 
complications as far as possible. The older staple 
trades are suffering the most in Sheffield and the dis- 
trict, while the newer branches of industry are more 
thriving. This fact is not lost upon the organisers of 
industry, and consequently many manufacturers are 
ov the alert for any new enterprise in which there are 
openings for capital and labour to keep up the reputa- 
tion of the locality for goods of the best quality in iron 
and steel and other metals, 











The condition of trade generally in the Cleveland 
district continues to improve as compared with the 
months of enforced idleness which nearly paralysed 
the trade of the locality. But the signs of the 
terrible struggle still remain to remind the workers of 
the severe ordeal through which they passed. One 
heavy cloud still hung over the workers on their 











resumption of work, namely the arrears of rent which 
the occupiers were unable to pay. The workers pleaded 
that those arrears should be wiped off. In most cases 
itis gratifying to be able to say, this had been done, 
though it is stated that there are exceptions, the 
arrears in these cases being deducted at the rate of 


2s. per week. But possibly even those may be com-’ 


promised by part payment, if not wiped out wholly. 
The average amount of back rent appears to have been 
about 35s. per family. Three large firms appear to 
have given a free rent book at once, the others will 
availa follow when the pre-arranged meeting of 
employers and employed takes place. 





The condition of trade in the Birmingham district 
shows no visible sign of distinct recovery, though 
a more cheerful tone prevails, which is often not only 
the percursor to better trade, but a helper in bringing 
it about. For some time past want of confidence has 
helped to produce a feeling of depression, which feel- 
ing has re-acted upon trade. The price of fuel has 
also been a factor in manufacturing, the anticipation 
being that prices would recede. The notion that 
there will be any large reduction in the price of fuel 
seems to be abandoned, and consequently preparations 
will have to be made to resume activity in spite of the 
— charged for fuel. The staple trades are dull, 

ut not very depressed, and there are no signs of 
serious labour difficulties to accelerate depression in 
any branch of local industry. 





The wages question in the engineering trades and 
cognate industries on the Tyne and the north-east 
coast generally, is peculiar in more ways than one. 
For example, the notices of reduction do not apply to 
ironmoulders, nor to shipwrights, otherwise they apply 
to all the engineering and shipbuilding industries. In 
the second place the action taken by the men is 
sectional rather than federal. The federation of 
the engineering trades called a meeting to consider the 
question, but the boilermakers, the brass workers, the 
smiths, and the ship joiners refused to act with the 
sectional trades, preferring to moveon their ownaccount. 
The ill-advised strike of February last caused a good 
deal of friction in the ranks of labour which has not 
yet ceased to operate, and hence each section or trade 
makes the best terms it can, This is another instance 
of the utter failure of a federation of different bodies, 
representing distinctive trades. A federation of 
societies representing the same industry may succeed 
and has succeeded, but not a federation of different 
ig for any length of time. This is an historical 

act. 





At the last meeting of the Midland Wages Board 
arene the iron and steel trades of the Midland 

istrict, the accountant’s report stated that the average 
selling price for the two months covered by the report 
was 6/. 7s. 6d. per ton, a reduction of 2s. 6d. per ton 
as compared with the previous ascertainment; the 
reduction in price does not carry with it a reduction 
in wages, the latter remaining as they were. The 
committee, therefore, resolved that the price should be 
as before, 8s. per ton for puddling. ‘ihe other rates 
also remain the same, on the same basis as for puddling, 
for the current two months. Thescale in this district 
has had a beneficial effect generally. 





The outlook in the cotton trade is not encouraging 
to either the employers or to the employed. The 
condition of the cotton industries is said to be worse 
than it has been for twenty years, but this statement 
must be accepted with considerable reservation in the 
face of the well-remembered facts connected with the 
crises of 1877-78 and 1879. The action now being taken 
mainly concerns the cotton spinning branches, but of 
course the weaving branches will be almost if not quite 
similarly affected. Of the 42,000,000 spindles in the 
four counties of Lancashire, Cheshire, Yorkshire, and 
Derbyshire, some 11,500,000 are located in the Oldham 
district. The federated masters represent about 
20,000,000 spindles, and those are mostly in favour of 
the proposed 10 per cent. reduction in wages, while 
they are averse to short time. Indeed they contem- 
plate that short time will not be necessary as a strike 
will enable them to clear off the stocks while the 
mills are closed. The representatives of the opera- 
tives appear to be impressed with the conviction that 
a severe crisis is at hand, and they are preparing for 
the fight. It is stated that the two associations 
primarily affected have a balance in hand of about 
160,000/., but even this large sum will soon be absorbed 
if the contest is on a large scale, and extended over a 
wide district. The men assert that the proposed re- 
duction will not benefit the employers, and that short 
time alone will effect the object desired, namely, the 
reduction of stocks. They argue that a reduction in 
wages may stimulate production, and thus prolong 
the crisis, without any corresponding advantage. 
Many of the Lancashire employers are of opinion that 
the present condition of trade is owing to the rates of 
exchange with India and other silver-using countries, 
rather than to any excessive rates paid to the work- 
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people. Butunder existing circumstances the notion 
is that profits must be obtained to keep the mills 
going, and the idea is that a reduction in wages is 
the only way open to them at this moment. The 
state of things is disastrous to all concerned. 





Disputes in the building trades are still rife in 
various parts of the country, although in many places 
they either have been, or are being settled, and mostly 
in favour of the men, sometimes wholly, in other cases 
by a compromise which the men regard as satisfactory, 
all things considered. With one exception, the 
alleged disputes in London are mostly with the 
labourers, and not with the bricklayers as has been 
stated. For instance the bricklayers have no dispute 
with Messrs. Mowlem and Burt, on the contrary the 
firm pay the highest scale of wages, and are parties 
to the agreement recently entered into by the building 
operatives and the master builders of London. The 
only dispute with the bricklayers is that existing at 
the electric light works of the Metropolitan Supply 
Company. What the men demand is that the com- 
pany shall pay the same rates as the gas companies 
and other companies and firms, on the basis of the 
scale agreed to by the master builders and the 
operatives in June last, which is an advance of 
one halfpenny per hour. Efforts have been made 
to effect a settlement by the executive of the Brick- 
layers’ Union. The representatives of the Labourers’ 
Union have tried to settle the strike of the labourers 
at the Nelson Wharf against a non-union work- 
man. They advise the men to go in, and to leave 
the matter in the hands of the union officials and the 
firm; the majority acceded to this, but a few refused to 
resume work, The builders’ strike at Pontypridd has 
been settled after three months’ idleness by the em- 
ployers consenting to pay ninepence per hour, and 
to adopt the Cardiff code of rules. The Ealing and 
Enfield master builders have been requested to 
adopt the rules and regulations of the London 
Master Builders’ Association from and after August 
8, both as to hours of work and the rates of pay. In 
various provincial towns strikes have been settled. 
while in others they have been averted by timely 
concessions to the men’s demands, either wholly or in 
part, as the case may be, ‘ 





The first instalment of the work of the Labour Com- 
mission has been issued in the shape of Digests of the 
Evidence. Three of such digests have appeared, at 
the price of half-a-crown. The first volume contmins a 
digest of the evidence taken on mining, before Group A; 
the second volume deals with docks, wharves, and 
shipping, the evidence taken before Group B ; and the 
third volume deals with the textile industries, the 
evidence being taken before Group C. It is not possi- 
ble to deal with these digests in a brief note, and 
therefore any attempt to analyse their contents will 
be deferred till we are able to do so at greater 
length. Speaking generally, the digests are ad- 
mirably done, but for literary purposes it is necessary 
that the volumes of evidence should be at hand for 
reference, inasmuch as some of the items are merely 
indicated, the facts not being given. The names of 
witnesses, the interests represented, the days on 
which evidence was given, the numbers in the 
volumes of evidence, and other particulars are 
furnished for easy reference to the huge volumes 
when they appear. It is certainly weotal to have 
these digests in anticipation of the final Report of 
the Ral Commission, because the public, or those 
that care to examine the records, will be able to pre- 
pare themselves for the ultimate decision of the Com- 
mission upon the several important issues that are 
raised. One very useful addition appears in those 
digests, namely, a glossary of the technical terms 
used by the witnesses in giving their evidence. These 
glossaries appear in all the volumes issued, so that 
any one not acquainted with the various industries 
will be able to understand the special technical terms 
in vogue in those industries. For example, the term 
‘‘ullages” is used instead of ‘‘ pilferages” to denote 
short quantities. It is in fact a euphemism for thefts 
in connection with cargoes, loading or unloading. 





The continued agitation against the sliding scale in 
South Wales and Monmouthshire has led to a crisis, 
in so faras Mr, W. Abraham, M.P., is concerned, as 
the agent of the South Wales miners. Mr. Abraham 
has not resigned his position as the agent of the South 
Wales Federation, but he has resolved not to continue 
to act on the Sliding Scale Committee during the 
interval that must elapse from the date of the expiry 
of his term of office and the re-election of the members 
to serve on such committee. He has been officially 
asked to continue to serve, but his reply is that he 
has been so misrepresented and abused that he will 
await the decision of the men as to the continuance of 
the scale. This action of Mr. Abraham was not 
anticipated. It was thought that he might be pushed 
into a declaration against the scale, but his attitude 
has put an end to that expectation. So far as the 


votes have gone, the majority is in favour of a renewal 
of the scale, but the final vote is not yet given in the 
whole of the districts. ‘‘Mabon” is too firm a 
believer in the value of the scale to abandon it easily. 


The National Miners’ Federation has been parading 
its wealth as an inducement to South Wales and Mon- 
mouthshire, Durham and Northumberland, to join the 
Federation ; on the other hand, some opponents to the 
Federation have been asserting that it is a ‘‘ paper 
union.” As a result of the discussion we are told that 
the actual funds of the Federation are greater than was 
supposed. The fact is the whole truth has not quite 
been told on either side. The Federation as such is 
not wealthy, could not be wealthy by the rules of its 
constitution. But the bodies composing the Federa- 
tion are, many of them at least, wealthy, so much so 
that probably the entire funds will amount to 250,000. 
But this amount would not be available for strike pur- 
poses without the concurrence, by vote, of the members 
of the various associations, so that in no case could it 
be used by the executive of the Federation. 

The conference of the National Federation of Miners 
commenced its sittings at Birmingham on Tuesday last, 
the 2nd instant, witha programme of most important 
subjects for discussion. The question of the weekly 
play-day will come up for debate, and, doubtless, the 
resolution will be rescinded, as a d deal of friction 
exists in its mode of working. The resolution in 
favour of an eight hours day for miners will be re- 
affirmed, and probably the Mines Regulation Bill will 
be indorsed. The results will be given next week, 
after the whole of the sittings have been concluded, as 
one resolution will interpret another. 





The coal trade is reported to be better in several of 
the more important coalfields of Great Britain. This 
would seem to imply that general trade is not getting 
worse, but on the contrary better, as house coal is 
scarcely yet in great demand. Some further disputes 
of a local character have taken place in some locali- 
ties. At no less than three collieries in Notting- 
hamshire the men have come out on strike, but the 
local agents of the union have been endeavouring to 
settle the matters in dispute. In North Staffordshire 
the iron trade has improved so that the demand for 
fuel has increased. In South Yorkshire the iron, 
steel, and coal trades are said to be prosperous ; there 
is greater activity in all classes of railway material. 
In the Forest of Dean the coal trade is good and the 

uarries are in full activity. In the Durham and 
Tesenbetend coalfields there is a resumption of 
the usual activity, even the effects of the three months’ 
strike in Durham seem to be almost forgotten, if we 
may judge by the annual demonstration at Durham. 
The prospects of trade do not seem so dark as they 
are painted, if the whole industrial situation is taken 
into account. Even the shipping trades are looking 
up in some of the ports, though to what extent is not 
yet apparent. 





ELECTRICITY IN THE NAVY.* 
On the Applications of Electricity in the Royal Dockyards 
and Navy. 
By Mr. Henry E. DrapMaN, Chief Constructor, 
Portsmouth Dockyard. 
(Concluded from page 135.) 

Dificulties.—The earlier installations, although quite 
satisfactory so far as the illuminating effect was concerned, 
were certainly not satisfactory in regard to the endurance 
of the plant; in fact they were a constant source of 
trouble, both the dynamos and the leads requiring fre- 
quent repairs or renewals, These troubles arose partly 
from faulty construction, and partly from the conditions 
necessarily existing on board ships of war, such as the 
necessity for placing the dynamos well down in the ship, 
and under potection from shot, which relegated them either 
to the engine-room with its high temperature and moist 
atmosphere, or to some other confined and ill-ventilated 
spot. Under these conditions the insulation soon 
suffered, and the machine quickly got out of action. 
The leads throughout the ship suffered too much from 
access of salt water, which caused much trouble by de- 
stroying the insulation, and producing short circuiting, 
thereby frequently mag on fire the wood casing in 
which the leads were laid, or any other inflammable 
material in the neighbourhood. 

Remedies.—Nearly all these difficulties have in the 
course of time been surmounted. While it is still neces- 
sary to place dynamos under protection for use in action, 
it has now become the practice to fit an additional 
dynamo, capable of running all the lights generally re- 
quired at one time, and to place it with its motor in an 
open space between decks, or on the upper deck suitably 
sheltered. This is known as the peace or daylight 
dynamo. The introduction of lead-coated wires marked 
an epoch in ship-lighting; and these wires are entirely 
used in all the later installations, and are taking the place 
of the old leads as fast as the latter require renewal. 
These cables dispense entirely with the wood casings pre- 
viously used, resulting in greater simplicity of fitting as 
well as increased efficiency. The wood casings are still 
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used in America even with the lead-coated cables ; but in 
the writer’s opinion, while adding largely to the cost of 
the installation, they are likely to detract from its effici- 
cmeys, as they form such convenient receptacles for water 
to lodge in. 

Dynamos.—The Admiralty have not adhered to any 
one particular kind of dynamo ; for although those of the 
Siemens type predominate in the navy at present, nearly 
all the well known makers are represented—such as 
Latimer Clark, Muirhead, and Co., the Electric Con- 
struction Corporation, the Silvertown India-rubber Com- 
pany, Goolden and Co., Crompton and Cc., and Parsons 
and Co. The experience gained in the testing and use of 
these machines of different types was of immense benefit 
in enabling those points to discovered in which dy- 
namos are most likely to fail, and in ‘. e the direc- 
tion which improvements should take. The weak points 
in most of the machines — were imperfect insula- 
tion, owing to want of sufficient care in building; and 
the excessive internal heating of the armature. In 
some cases the section of copper u was too small, 
resulting in the heating of the dynamo and the rapid 
destruction of the insulation. By direction of the Ad- 
miralty a design was prepared by Mr. Lane, electrician 
of Portsmouth Dockyard, for a machine to give an output 
of 400 amperes at volts, which should embody the 
experience already gained, and should be free from the 
faults previously mentioned. Five machines have been 
built from this design, two of them for the Rupert, a 
vessel now under reconstruction. No opportunity has 
yet occurred for testing them under the conditions of 
sea service; but two have been used for about a year 
under full joad, as temporary lighting plant for ships 
building, &c. At times, too, they have been worked for 
lon —— above full load, from 420 to 430 amperes ; 
and they have always given perfect satisfaction. They 
are driven at about 330 revolutions a minute by open 
vertical compound engines of 56 indicated ee 
designed and constructed in the Chief Engineer’s depart- 
mentof the dockyard. The total weight of the dynamo 
and engine with bedplate is about 54 tons. 

Other Fittings.—As regards the other fittings required 
to complete a successful installation—such as switches, 
fusible cut-outs, lamp-holders, shades and their holders, 
&c.—patterns have been adopted or devised in accordance 
with accumulated experience, to meet the special require- 
ments of the navy ; these are simplicity, combined with 
strength to withstand the rough usage necessarily experi- 
enced on board a fighting ship. The guiding principle in 
the present installations is to make every part of the 
circuit inaccessible to i employing lead-coated 
cables, and by inclosing in metallic water-tight boxes all 
the principal switches and cut-outs, and by effecting in 
all cases in the interior of water-tight distributing boxes 
the sub-division of the mains, which themselves pass into 
the boxes and their sub-divisions out of the boxes through 
water-tight stuffing-glands. 

Switchboard.—With several dynamos and a combined 
installation of incandescent and search lighting, a good 
switchboard is a necessity. The one generally used in 
the Navy at present is susceptible of improvement; and 
a new switchboard has just been designed and made by 
Mr. Lane, the dockyard electrician, which promises to 
fulfil all the requirements. 

Temporary Installations.—The employment of tempo- 
rary installations of electric lighting in ships building 
and repairing has been a marked feature of recent prac- 
tice in Portsmouth a. Probably more has been 
done here in this respect than has been attempted in any 
other Royal dockyard or private shipbuilding yard in the 
country, although these are now finding it to their advan- 
tage to follow the lead. So highly satisfactory have been 
the results of the experiments in this direction, that, 
with the exception only of the smallest ships, the electric 
light is now installed as a matter of course on board every 
new vessel at an early stage of its construction, and also 
in all vessels where repairs of any magnitude are to be 
carried out. The character of these temporary installa- 
tions varies with the circumstances of each case. Where 
vessels are building in the docks adjacent to the electric 
shop, it is of course more convenient and economical to 
supply the current from a dynamo in the shop itself, 
the leads being carried to the ship on temporary 
wooden poles put up for the purpose. Vessels building 
on the slips, which are too far from the electric shop to 
— the current to them in an economical manner, are 
served by a dynamo and motor placed at some convenient 
spot near the ship. After a vessel is launched, and gene- 
rally for all vessels afloat, the most satisfactory method 
is to place a dynamo and engine with a steam boiler in 
the ship itself, generally in a temporary wooden house on 
the upper deck. By this means the light is maintained 
without interruption during the many movements of the 
vessel about the basins. e leads, lamps, &c., are fitted 
roughly. The cables are simply tied to clips fastened to 
the beams, &c. The switches are hung from the cables. 
The lamps with their holders are secured to wooden 
eae and protected by wire guards without any glass 
globes. 

Cost.—Although no exact comparison can be given 
between the cost of this mode of illumination and that of 
the old = of lighting by candles, it is estimated thatin 
a first-class cruiser like the Royal Arthur, the total cost 
of the electric lighting during the whole period of build- 
ing, including gwar of plant, would be about 
12001. This woul ere not much exceed, if at all, 
the cost of candles for the same period ; but the vastly 
superior illumination obtained by the electric light— 
enabling work to be done better, more quickly, and under 
better supervision, to say nothing of the advan in 
health and comfort to the workmen—would justify the 
continuance of this system, even though the actual cost 
should be much greater than that of lighting by candles, 
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It is hardly an exaggeration to say that the excellent 
results as a celerity and cheapness of construction, 
which have lately been attained in Portsmouth Dockyard, 
could scarcely have been realised without the aid of the 
admirable illumination afforded by the system of incan- 
descent lighting. 

Testing of Dynamos.—Before acceptance from the 
makers all the dynamos purchased by the Admiralty are 
tested on receipt at a dockyard; and as no less than 150 
have been tried at Portsmouth during the last two years 
1890 and 1891, the experience gained has been consider- 
able. At the north end of the electric shop a space is fitted 
with cast-iron holding-down plates of sufficient area to 
take several sets of plant ab one time; and also with an 
overhead traveller for lifting. Steam at 100lb. per 
square inch, or other pressure required, is supplied by 
three boilers of locomotive type in the adjoining boiler- 
house. Adjacent to the holding-down bed is a separate 
enclosed room, containing all the various electrical test- 
ing instruments; and into this room the leads from the 
dynamos under test are taken. For enabling a dynamo 
on any part of the holding-down bed to be rapidly con- 
nec up with the instrument-room, two bare copper 
rods extending overhead the whole length of the are 
fixed to the roof trusses and insulated by slate. From 
these are suspended two hanging leads, the lower ends of 
which can be connected to the terminals of any dynamo 
under trial. The overhead bars are coupled to leads, 
which pass through resistances sufficient to give the full 
load, and then into the instrument-room. 

Nearly all the dynamos now purchased, except those 
for torpedo boats, are of a capacity of 400 amperes at 80 
volts, the latter being the Admiralty standard voltage for 
all dynamos and electrical fittings; and they are all 
direct current and compound wound. The dynamos 
are coupled direct to open vertical compound engines, 
working generally with 100 lb. steam pressure at 
a speed of about 330 revolutions a minute. The dy- 
namo and engine are required to stand first a continuous 
trial of six hours’ duration with full load. Every half 
hour the steam pressure, current, and electromotive force 
are recorded, as are also the temperatures of the testing- 
room, field magnets, and armature. 

It is stipulated that one minute after the end of the 
trial the temperature of any accessible part of the 
machine must not exceed that of the testing-room by 
more than 30 deg. Fahr. ; and the maximum temperature 
of the armature at end of trial after stopping must not 
exceed that of the room by more than 70 deg. Fahr. If 
these limits are exceeded by more than 10 deg. the 
machine is liable to rejection. These tests for tempera- 
ture are considered tobe of great importance; for if unsatis- 
factory the dynamo is not likely to remain long efficient. 
The spare armature which is supplied with each machine is 
required to undergo a similar test for twohours. The cur- 
rent produced by any dynamo is measured by means of a 
Siemens ammeter; and as acheck upon this the currentcan 
also be switched on toa Siemens dynamometer. There are 
several of these ammeters, and three dynamometers, of 
different sizes to suit the current to be measured. The 
leads pass through sliding resistance-boxes, so that the 
strength of the current can be varied as required for the 
compounding trials. The voltmeter leads taken from 
the dynamo terminals are also led into the instrument 
room, and the electromotive force is ascertained by means 
of three Evershed marine voltmeters. A-switch is inter- 
posed, of such a nature that either any one or any two or 
all three of these voltmeters may be in the circuit, thus 
checking one another’s accuracy. A Cardew voltmeter 
and also a Siemens voltmeter can be switched in, if de- 
sired. The Cardew voltmeter and the Siemens ammeter 
are the instruments actually used on board ships of the 
Navy. Very delicate instruments, such as electro-dyna- 
mometers, are found not to be suitable for use under 
such circumstances. As additional tests the engines and 
dynamos are expected to stand without injury thesudden 
removal of the full load by the breaking of the circuit ; 
and under such circumstances the maximum increase in 
revolutions or in voltage must not exceed 25 per cent. 
The dynamos are required also to be compounded so as 
to give a constant electromotive force of 80 volts when 
the current is varied from 400 to 10 amperes, the speed 
being fairly constant during the time; and they are fully 
tested to ascertain that these conditions are fulfilled. 

Engines.—As regards the engines, great importance is 
attached to their economy in the consumption of steam. 
The makers are required to state the consumption of 
water per electrical horse-power per hour which they 
guarantee shall not be exceeded. A fine is incurred for 
every pound of water per electrical horse-power per hour 
in excess of the maximum guaranteed ; and if the excess 
amounts to more than 10 1b. per hour, the machine is 
liable to rejection on this account. The water used is 
carefully measured, and every endeavour is made to 
avoid losses by ry of steam, &c. Importance is also 
rightly attached to the governing arrangement, and it is 
stipulated that the increase of s when the load is 
gradually removed must not ex 5 per cent. 

Resistances.—Before the six hours’ trial is started, and 
immediately after its conclusion, the resistances are 
observed of the dynamo complete, of the armature, and 
of the shunt and series windings of the field magnets ; the 
resistances are thus obtained both when the circuits are 
cold and also when they are hot. For this purpose the 
leads from the terminals of the part whose resistance is 
required are taken into the testing-room, and the resist- 
ances are obtained by a bridge made by the Silvertown 
Company, by a Thomson’s marine galvanometer, and by 
an ordinary scale, for which the light is given by an in- 
candescent lamp behind. The ordinary Daniell cells are 

, and a key is introduced, so that one, two, three, or 
four cells may be switched in at once without altering 
the leads, 











The dynamo and engine are further tried when fitted 
= board ship, and when the whole installation is com- 
plete. 


3. ToRPEDO AND Gun CikculTs. 


Torpedo Circuits.—When the Whitehead or fish torpedo 
was first adopted as an element in the offensive armament 
of ships of war, it was ejected from its carriage by means 
of an impulse-rod or piston actuated by compressed air. 
The ejection was effected by opening a communication 
valve between the impulse cylinder and a reservoir of 
compressed air. As it was necessary that the discharge 
of the torpedo should be effected from an observing and 
directing station remote from the torpedo itself, electri- 
city was early pressed into service for effecting the com- 
munication between the observer and the firing valve; 
and in 1879 an electrical arrangement was first fitted for 
enabling the firing valve to be opened from a distance. 
The method of ejecting torpedoes from a carriage by 
means of an impulse- was soon abandoned however, 
and the air gun principle took its place. By this method 
the torpedo is itself a ai in a tube or gun, into which 
compressed air is admitted behind the torpedo; and the 
ejection is effected by the expansive force of the air 
acting directly upon the rear of the torpedo, exactly as 
the explosive fa of gun-powder drives a shot out of a 
gun. hen worked from a distant point the firing valve 
was still opened by electricity, but on a different and 
improved plan. 

n the earlier ships the batteries were placed below the 
water line, and the circuits were complete with main and 
return wires. Where not protected by armour or not 
below the water line, the wires were duplicated and kept 
apart from each other, as greater security against both 
circuits being destroyed at one time from the same cause. 
The circuits now used are earth circuits, and are dupli- 
cated where exposed, as for instance near the torpedo 
tubes. The standing wires of the modern circuits are 
lead coated. The conductor is formed of a strand of 
seven wires of No. 22 legal standard wire gauge or 
0.028 in. diameter. It is insulated with india-rubber, 
which again is covered with three servings of cotton tape 
ein. with india-rubber. The inclosing lead tube is 
covered with a strong tape saturated with a waterproof 
mixture. Where flexible leads are required they are 
formed of thirty-six wires, each of No. 30 legal standard 
wire gauge, or 0.012 in. in diameter, insulated as before 
with india-rubber and cotton tape, and protected by a 
binding of hemp. The whole is saturated with Hooper’s 
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ithin the last few years powder impulse has been 
introduced for discharging torpedoes. For this purpose 
a cartridge containing a small charge of gunpowder is 
placed in a powder chamber ar a for it at the rear 
of the to otube. The cartridge is fired by means of 
an electric current generated in a local circuit, that is, by 
a battery secured to the torpedo tube itself. This local 
circuit is momentarily completed by the action of the 
firing circuit from the observing station. 

Gun Circuits.—Electricity is further employed in the 
Navy for effecting the discharge of guns, either indivi- 
reat’ at the gun positions or simultaneously in groups, 
from some protected observing station. So far as the 
writer is aware, this —_— was first practically em- 
ployed about 1874, and the current was obtained by means 
of pile batteries. These were formed of about 160 
elements, consisting of alternate copper and zinc plates, 
separated by fearnought (a kind of flannel) dipped in 
diluted vinegar. With these batteries high tension fuses 
were used, which were not only dangerous, but frequently 
failed owing to the difficulty of keeping the circuits free 
from moisture. From 1874 down to about 1881 gun 
circuits were fitted as complete wire circuits. Now 
earth return circuits are adopted, except in some cases 
of auxiliary circuits which are still complete wire 
circuits. 

Safety Arrangements.—These are highly necessary in 
the ordinary working circuit, in view of the possibility of 
the gun being fired prematurely with possibly disastrous 
results. For instance the gun might by mischance be 
fired before the breech-block was properly replaced and 
locked ; and to avoid this danger the circuit is broken 
automatically by the act of unlocking the breech, and the 
connection is again made automatically in the act of re- 
locking after loading. Again the gun might be fired after 
the breech-block was secured, but before the gun was run 
out ; in which case the energy of recoil would be expended 
in smashing up the gun mounting. To avoid this the 
circuit is automatically broken at the front end of the 
carriage by the action of recoil, and is remade automati- 
cally just as the gun again reaches its run-out position. 
The making and breaking of the circuits are effected by 
means of rubbing contacts; and while these give assur- 
ance against an accidental discharge of the guns, they 
are not an unmixed good, as they sometimes cause a 
miss-fire ; and a continuous protected circuit without any 
of these breaks would be more certain and reliable in its 
action. 

In the earlier turret ships, especially in the rigged ones, 
the guns were masked by portions of the ship’s structure 
at certain angles of training. In such cases devices were 
introduced for portion ss breaking the firing circuit 
at these agro angles. In all the later turret and 
barbette ships, the turrets or barbettes are placed near the 
extremities of the ship; and while having a limited arc 
of training, they are unobstructed in their fire throughout 
the whole of this are when the ship is cleared for action. 
Consequently there is now no necessity for any safet: 
arrangements. Inthe modern as in earlier ships the full 
depression of the guns cannot be obtained throughout 
the whole horizontal arc of training ; and_the danger of 
firing into the deck is obviated by an ingenious automatic 
arrangement, which is in connection with the hydraulic 





or other mechanism for working the guns, and has nothin 
to do with the electric circuits. — - 


4.—ELectric COMMUNICATION. 


The efficiency and safety of a modern warship are 
largely dependent upon the means of communication 
between the various working parts of the vessel, The 
officer directing from the conning bridge the movements 
of the vessel must have the means of instantly trans- 
mitting to the engine-room a few pre-arranged signals 
with regard to the starting, stopping, &c., of the engines; 
and he likes to have the signal transmitted back to him 
to assure him that his order has been correctly received, 
and is about to be carried out. When manceuvring in 
squadrons, in which his ship has to keep her correct 
station in relation to the others, he must be able to com- 
municate to the engine-room his orders regarding small 
variations of speed, say one revolution more or less over 
a considerable range of speed. He also likes to be able 
to ascertain for himself on the bridge the actual revolu- 
tions of the engines; and he prefers to do this at a 
glance, without having to take the trouble to use a watch 
and count the revolutions, say for a minute. Where the 
steering wheel is immediately under his own eye, as 
it generally is when steam or other mechanical power 
is applied for steering the ship, he likes to have an indi- 
cation on the bridge that the rudder is properly respond- 
ing to the motions of the steering wheel. Should either 
of the alternative steering pdsitions below have to be re- 
sorted to, he requires a certain means of communicating 
his orders to the steersman at that position. In addition 
to the means of transmitting a few pre-arranged signals, 
he also requires a means of conversing from the conning 
bridge with the engine-room, with the steering positions, 
and with a few other places. Inaction, when the vessel’s 
movements may be directed from a protected conning 
station, he needs, in addition to the foregoing require- 
ments, to be put in communication with the officers at the 
various gun quarters, including turrets or barbettes, and 
also with those at torpedo-discharging positions, &c. In 
fact he requires to be placed either directly or indirectly 
in communication with every part of the ship where 
officers and men are stationed. Where only a few pre- 
arranged signals are required, these intercommunications 
are effected by means of transmitting and receiving in- 
struments, either mechanical or electrical; while for other 
communications voice pipes are employed. 

About six years ago many complaints were received 
from ships as to the unsatisfactory nature of the means of 
signalling and intercommunication ; and as many new 
instruments, chiefly electrical, were then being proposed 
for use in the Navy, a committee was appointed, consist- 
ing of naval officers, naval constructors, and marine 
engineers, of which the writer was a member, to inquire 
into and report upon the whole subject. In the course 
of the inquiry the views of a a number of representa- 
tive naval officers were obtained, in order to determine 
firstly what intercommunication was necessary and best 
for a ship of war. On this primary question naval 
officers were not wholly agreed; but there was suffi- 
cient accord to enable a standard method to be laid 
down. In order to arrive at the best means for effecting 
these intercommunications, the committee studied all the 
methods that had been previously tried, including those 
in use in the mercantile marine. They carefully examined 
and tested many new instruments, and carried out a 
number of independent experiments. 

Voice Pipesand Call Bells.—Among other means of im- 
provement, the committee recommended that all voice 
pipes connecting stations where there is noise or vibration, 
and all others if they are over 100 ft. in length, should be in- 
creased from 1} in. internal diameter, the size then in use, 
to 2 in. internal diameter ; and that with these larger 

ipes a system of electrical call bells should be fitted. 

his plan is now generally carried out in the Navy, and 
has resulted in greatly improving the means of communi- 
cation. The call bell arrangement consists of an ordinary 
push board at the sending station, with the well-known 
annunciator or drop shutter instrument at the receiving 
station ; the dropping shutter indicates the station from 
which the call has come, and, therefore, the particular 
pipe to be spoken through. It is found that with voice 
pipes communication to places where there is much vibra- 
tion or noise is not very satisfactory. Many devices have 
been and are still being tried with the object of improve- 
ment. 

The committee were much impressed with the immense 
facilities offered by an electrical system of communica- 
tion; and ee other things, telephones of different 
forms were tried in substitution for voice pipes. The 
results were not such as to lead to their introduction into 
the ships of the a 

Telegraphs.—With regard to instruments, though for 
shipwork a mechanical system has some great advantages 
over an electrical, yet as a means of establishing commu- 
nication between these instruments at distant stations 
the electrical system is far and away the best. The many 
disadvantages of a system of shafting and bevel wheel, 
led through a considerable portion of the length of a ship 
scarcely need be stated ; while the great facllities offer 
by a simple insulated wire are equally self-evident. The 
committee therefore recommend that the one mechanical 
telegraph for communicating orders from the bridge or 
conning tower to the engine-room should be retained, 
but that the telegraph for orders ape the speed of 
revolution should be electrical. Many of these electrical 
telegraphs have been fitted in the Navy; but the reports 
upon them have not been uniformly favourable, although 
in some instances they have been highly so. Whether 
the grounds for the unfavourable reports have always 
been good and sufficient is a matter of opinion; but at 
the present time electrical telegraphs in the ay v4 appear 





to be somewhat under a cloud, so that the field is still 
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open for invention in this direction. The telegraphs 
already in use are worked by primary or secondary 
batteries, while a new form has been proposed to be 
worked direct from the ship’s dynamo. 

5. OTHER APPLICATIONS OF ELECTRICITY. 

Submarine Mines.—There are some other applications 
of electricity in the naval service, which may be referred 
to without any detailed descriptions. One important 
application is that to submarine mining, whereby 
stationary torpedoes or mines are exploded by an elec- 
trical current from an observing station on shore, after 
the position of an enemy’s ship in relation to the mines 
has been ascertained by means of range-finding instru- 
ments in two observing stations, at a considerable dis- 
tance apart but electrically connected. 

An eiectrical apparatus has also been designed and ex- 
perimented with for enabling a boat, without any person 
in it, to be sent from a safe distance into an enemy’s mine 
field, to explode and thus render harmless the mines laid 
there. By this apparatus the boat can be steered, the 
engines stopped or started, and the countermines dropped 
where desired, and exploded. In this way an otherwise 
exceedingly risky operation can be performed without 
danger to life; and the worst casualty that can happen 
is the loss of the boat only. 

Night Signalling.—Electricity is also applied to night 
signalling. The ordinary semaphore instrument as used 
by day, is illuminated at night by means of incandescent 
lamps in front of a reflector, the whole being contained 
in a wooden box placed a short distance in front of the 
semaphore arms, which are painted white to make 
them more distinctly visible by night in the rays 
of the electric lamps. Another system of night sig- 
nalling has lately been introduced, consisting of four 
flashing lamps placed in a vertical line at topmast 
head. The lamps are incandescent with special filaments ; 
and one lamp or more can be switched off at will by an 
arrangement of switches in the chart-house, where there 
are also four small lamps which follow the movement of 
the lamps at masthead. By a preconcerted code the 
combinations of the lamps are interpreted. This arrange- 
ment is intended principally for squadron sailing at 
night, to convey orders as to altering course, speed, &c. 

Gun Sights.—The sights for guns are now adapted for 

night firing by employing electricity for their ivenina- 
tion. This is effected by means of small incandescent 
lamps, for which the current is obtained from a primary 
battery consisting of three Leclanché cells in a box secured 
to some part of the gun mounting. A switch is also 
fitted for each sight, having a resistance connected with 
it, so that the current can be varied at will, and thus the 
lights can be made more or less brilliant to suit circum- 
stances. 
_ Examination of Gun Bores.—An apparatus is now sup- 
plied to ships for examining the bores of guns. It consists 
of an inclined mirror supported in a metal frame, which is 
made to fit the bore, and can be pushed into any part of 
the bore by a long rod screwed into it. According to the 
size of the gun the frame carries from one to four 100 
candle-power lamps, which illuminate the bore; and by 
the aid of the inclined mirror a close examination can be 
made for defects. 

Motors.—The application of electricity to motors has 
not yet gone very far, not so far in fact as in some other 
nations it has already gone or is now going. Of the suc- 
cess of its application to the working of guns, supply of 
ammunition, &c., the writer is not very sanguine ; but if 
results prove satisfactory, the Navy will, no doubt, 

uickly profit by the experience of other nations. 

Slectrical science is as yet in its infancy, and it promises 
enormous developments in the near future; so that in a 
few years operations may be performed by electricit: 
which are not dreamt of now. In any case the Britis 
Navy will not fail to press into its service every develop- 
ment of science which will increase the efficiency of the 
nation’s first line of defence. 





ON THE TRANSMISSION AND DISTRIBU- 
TION OF POWER IN MODERN SHIPS.* 
By Nasor So ianl, of the Italian Admiralty. 
(Continued from page 154.) 

Transmission and Distribution of Power by Compressed 
Air.—This system in many points bears an analogy to 
the hydraulic, but it differs essentially in respect to the 
nature of the moving agent. In the hydraulic system 
the moving agent is an incompressible and inexpansible 
fluid, and therefore, in the meget of transferring the 
steam power to the water, the mechanical work of the 
plungers of the pumps (exolusive of the loss by the fric- 
tion of the water in the pipes, in the passages, &c.), is 
integrally transmitted to the working machinery in the 
same form of mechanical power, without any further 
transformation. 

In the compressed air system on the contrary, the fluid 
being elastic, the thermic energy of ste,m acting in the 
engine of the pump which compresses the air, is ceded to 
the compressed air, partly under the same form and 
partly under mechanical form. The first part represent- 
ing the work of compression of the air from atmospheric 
pressure to the pressure at which the air acts in the sys- 
tem, if not duly utilized would cause a serious loss. 
the same reason that the fluid is elastic, compressed air is 
very well adapted equally with the steam to the require- 
ments of ali kinds of machinery, viz., from slow to very 
quick motion; being only inferior to the hydraulic 
system in so far that it does not permit the regulation 





* We are indebted to Messrs. Wigham Richardson 
and Co., of Newcastle-on-Tyne, for the translation of this 
paper. 





and control of these motions with that precision and 
steadiness which can be attained by the latter system. 
But as a compensation its merits are suchas to bring it to 
the front for the transmission and distribution of power 
on board ships. 

First of all the compressed air circuit is open, that is 
to say, it consists of the simple compressed air transmis- 
sion pipe from the condensing F py 3 to the working 
machinery, the air is discharged into the atmosphere 
after having done its work. Furthermore, the air which 
is thus chews Berner being cold and pure, serves to ventilate 
and keep cool the compartments of the ship in which it is 
acting; these compartments under the steam system, 
unless they be provided with plenty of artificial ventila- 
tion, it is utterly impossible to live in on account of 
the excessive heat. To this it may be added that this 
air, if discharged at a few pounds pressure into the 
foul air exhaust, will increase the fresh air circulation 
in the above compartments (up to 40 times) without 
having need of any special .mechanism. Those who 
are aware of the many difficulties which exist in ven- 
tilating the compartments in modern vessels will freely 
admit the importance of these advantages afforded by 
the compressed air system. This system, like the 
hydraulic system, presents the advantage of being a safe 
one in case of any damage happening in the circuit or in 
the working machinery, for a compressed air escape can 
neither injure anybody nor paralyze the whole ship, as is 
often the case with steam. Compressed air is also free 
from condensation, or at least it may be made so, and 
consequently there is no leakage or dropping of water to 
render the compartments of the ship damp, and for this 
reason there is no need of pipings to gather leakages. 
Besides, by compressed air the working machinery can 
continue working even though the compartment be 
flooded. This advantage, shared only with the hydraulic 
system, is especially important for the steering appa- 
ratus. 

Another special advantage of the compressed air sys- 
tem is that, by a simple arrangement of valves we can 
at once use steam instead of air to move the various 
auxiliary machines, if the compressors should fail in act- 
ing, and also in pressing cases of fire on board or of 
springing a leak, when these compressors might either 
fail ‘ee or there may not be time to put them to 
rights. To do this it is sufficient that the discharge of air 
should take place into the foul air discharge pipes which 
are to be found in the compartments in which compressed 
air is acting, and in which pipes steam would produce, 
like compressed air, a strong current of discharged foul 
air. 

In short, the system is simple; it does not require 
piping of a large diameter and it is easily put into actual 
ractice. It could easily be applied even on board exist- 
ing vessels on which all the working machinery is by 
steam, the work being equally well performed by com- 
pressed air. Consequently the thing in question is not 
that of introducing new and complicated machinery, 
which would require special knowledge, or be difficult and 
delicate to regulate, but only a different gas, more suit- 
able than steam with the same machinery now existing 
on board and in the same manner. 

The use of compressed air on board vessels is there- 
fore, I believe, of very wide application, and with the 
— of loading apparatus for guns, for which much 
simplicity and precision of movement is necessary, I hold 
it, in general, to bea very convenient form. I include 
among the latter also the turning gear for turrets or large 
gun training engines in which precision of motion owing 
to the great inertia of the parts in motion, cannot be 
chielant even by the hydraulic system. I am of opinion 
we ought only to exclude from this the auxiliary 
machinery of the main engines in which continuity of 
action is required. 

Other less important secondary machinery may also be 
operated by steam, especially if they are in the engine 
or boiler space; but in many cases it will perhaps be 
better to have also these worked by compressed air. 
Compressed air is besides eminently well adapted to move 
the engines of dynamo-electric machines, which are as a 
rule mow] in closed compartments and require a cold 
temperature. It would also be convenient to apply com- 
pressed air to all machinery on deck where steam is liable 
to condensation. As in the hydraulic system, in order to 
insure the continued action of the machinery, it is neces- 
sary to have at least two compressing pumps so that one 
of them may fill all the requirements of service in case 
the other one should fail. In action all the above pumps 
are expected to be at work. In ordinary circumstances 
one alone might be sufficient owing to the fact that 
then only a few of the working machines are kept work- 
ing. at once. 

Now we must say something of the economy of this 
system. 

Until a few years ago the economic results of the 
existing appliances for power transmission and distribu- 
tion by compressed air, was little known owing to the 
imperfect way in which this system was carried out. 
But now, thanks to Prof. Riedler’s exertions, this system 
has been brought to such a degree of perfection as to 
allow of a very high economy, and which may be favour- 
ably compared with other systems. Applications, on an 
extensive scale, for the transmission and distribution of 
power by compressed air were first made in Italy by the 
Italian engineer, Sommeiller, for the perforation works 
of Mont Cenis. Then the same was again applied in 
Italy for piercing the St. Gothard Tunnel and in Paris 
and Manchester for distributing power to private houses 
according to Popp’s system. In all these applications, 
in which the object is to send and to distribute power 
to a distance of some miles, the causes of their insuffi- 
a he: ~ 

1. In the imperfection of the compressors. 





2. In the passive resistance in the piping which dis- 
tributes the compressed air. 

3. In the imperfection of the enginescompressing theair. 

The inefficiency of compressors was chiefly caused by 
the air compression being effected adiabatically, 1.¢., 
without cooling the air, so that it gave out a heat which 
was then entirely lost in the pipe, at the end of which, 
where the air was to be utilised, the air was just as cold 
as when first entering the compressor. Thus all the 
difference of work, between the necessary work to com- 
press the air at a constant temperature and that neces- 
sary to compress it at a constant pressure, was lost. In 
consequence of this with an air pressure of six atmos- 
pheres used in those applications, the loss was about 30 
per cent. Other reasons for this loss could be found in 
the imperfect type of the pumps; and in the first com- 

ressors Colladon used for the St. Gothard tunnel, the 
ost power was such as to exceed the available power. 

The power resulting from the compressors was first 
raised by cooling the pipes by cold-water jackets ; but 
a still greater success has been obtained by Professor 
Riedler by dividing the compression into two or more 
grades, and by cooling completely the air in refri- 
gerators between the successive grades. In this manuer 
he has succeeded in making the curve of compression 
nearly isothermal. Other improvements have been 
introduced in the pumps, and more especially in the 
inlet and discharge valves of compressed air, so that he 
has succeeded in reducing to, say, 24 per cent., the loss 
between the power indicated in the steam cylinders 
of the pump, and the power available to be used as com- 
pressed air, cooled to the atmospheric temperature, at 
the beginning of the piping. Nearly 13 per cent. of 
this loss is due to the resistance of he machinery, and 
11 per cent. to the heating of the air. The power result- 
ing from the most improved compressors is, therefore, for 
land appliances, 70 per cent. This result is for com- 
pressed air at six atmospheres pressure, which is more than 
sufficient for the wants on board. At a higher pressure 
the resulting power would be less favourable. But in 
appliances on board ships the distance, to which the 
moving power is to be transmitted, from the central sta- 
tion, is very limited, the air has no time to get cold in 
the pipes, and, moreover, it is possible to prevent it from 
getting cold when it reaches the engines in which it must 
act. By doing so we utilise in the engines all the heat of 
——— left in the air, and the wasteof availableetfect 
in the condenser is reduced to the waste of passive re- 
sistance, which is nearly 13 per cent., and to the slight 
loss due to leaks and so forth. To take the latter into 
consideration I will suppose that in compressors used on 
board the co-efficient of power resulting from compres- 
sing pump be only 83 percent. This would also be the 
power resulting from the entire compressor if it were 
actuated by an improved steam engine; but since, for 
want of space and he necessity for simplicity in marine 
apparatus, it is not possible to have the most economical 
type of engine, we willadmit, as it has been done for other 
systems of transmission, that the engine of the compressor, 
compared with a perfect engine, will give only 60 per 
cent. of resulting power. In the present case also we 
leave out the waste in the steam pipes. Thus the result- 
ing power of the entire compressor becomes 0.83 x 0.60 = 
49 per cent. 

he loss of available effect in the pipes of compressed 
air distribution due to air escapes and to resistance, using 
for the latter the same diameters as for steam pipes, is 
small and does not exceed 3 per cent., even in those por- 
tions of the pipes which are most distant from the com- 
pressor. In effect, in land appliances the loss of air 
pressure in the pipes, for a length of 400 ft., and at an 
air speed of 50 ft. per second, which is about equal to 
what is possible in the pipes of a ship, is not above 1 per 
cent., even taking into account the resistance of the 
waste (or discharge) trunks. Admitting that in the pipes 
on deck the total waste is 5 per cent. allowance is dul 
made for the loss due to the elbows, to radiation, &c. 
will, therefore, ve pr that the net economy of the 
piping bet or air distribution is in the cases of 
ships, 0.95. 

Now it remains to consider what is the economy of 
power of engines using compressed air. In order that a 
compressed air engine may give a good result of power, 
apart from other circumstances, it is necessary that the 
diagram of air expansion in its cylinders be, as much as 
possible, the inverted reproduction of the diagram of 
compression undergone by the air in the compressor 
cylinders. By this condition it is prescribed that the air 
in the engines should act expansively and with an ap- 
proximate ratio of expansion little below that of the 
compression. But this isnot enough. In appliances on 
land, even independently of Joad losses in the piping, it 
is not possible, without special contrivances, to reproduce 
in the engine the — of pressures obtained in the 
compressor, In fact the air comes into the engine as cold 
as if it had been compressed at perfectly constant tem- 
perature. Now, to compress the air at a constant tem- 

rature, it must be freed from heat, and then to expand 
it in the engine at constant temperature this heat must be 
restored to it, or else the air expanding adiabatically, 
i.e., without transference of temperature, will get colder 
and its pressure will be less than it would be if the ex- 
pansion were at constant temperature. Consequently the 
air in the engine will do less work than in the compressor. 
Besides the loss of available effect there is also the incon- 
venience of the intense cold produced in the cylinders of 
the engine, by which the moisture of the air gets frozen 
and causes the passages to get obstructed by ice. 

(To be continued.) 





Water SToRAGE IN IpaHo.—A gigantic storage reservoir 
has just been completed in Idaho. The reservoir has an 
approximate capacity of 5,000,000,000 gallons, 
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Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE AOTS 1883—1888. 


The number of views given in the ification Drawings fs stated 
in each case after the price; none are mentioned, the 


Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 

— of cifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addr to H. BR LACK, Esq. 

The date of the advertisement of the ance of & com 
= is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


12,535. A. V. Newton, London. (A. Swan, Orange, 
New Jersey, U.S.4.) Switches for Electric Installa- 
tions, (8d. 5 Figs.] July 23, 1891.—The object of this inven- 
tion is to produce a switch or circuit closer, by which an instanta- 
neous making or breaking of the electric circuit is effected. 
Embedded in the base a isa face cam b, through the centre of 
which stands up a spindle carrying a contact bar @ and termi- 
nating in a handle of non-conducting material. The spindle is 
secured in place by the application to its inner end, at the back 
of the base, which is made hollow, of a bow spring e held to the 
spindle by a centralscrew f. The facecam bis formed with a ring 
of inclined projections, over which the bar d works, it being held 
down in contact therewith by the bow spring e. The four cam 
projections serve to raise the contact piece above the face of a 





air of elastic contact springs g attached to plates carried by the 
base a, and connected to the electric wires by binding screws. 
The contact bar, when turned by the switch handle, rises up the 
cam faces until itis well over the contact springs ; the continued 
movement of the handle clears the bar of the cam surfaces and it 
suddenly drops, by the action of the bow spring, on to the contact 
springs g, with which the conducting wires are connected, and 
thus the circuit is completed. A furthermovement of the handle 
in the same direction passes the bar over and clear of the springs, 
and the circuit is broken. By making the springs g elastic and 
forming them of phosphor bronze, durable contact surfaces are 
secured, the elasticity of the springs compensating for the wear, 
and thus maintaining good contact with the rotary piece d. 
(Accepted June 29, 1892). 


12,416. A. Marr, Manchester. Telephonic Re- 
ceivers. (8d. 6 Figs.) July 22, 1891.—This invention relates 
to telephonic receivers, and its object is to secure loudness of 
speech and tone reproduction, and great susceptibility to faint 
currents, The coils E, El are firmly held in place in an internal 
annular projection P of the casing G, and their cores are 
arranged in line with the respective opposed pole-pieces of the 
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magnets, and come into such close proximity with the inner faces 
of the diaphragm as will allow their free vibration. The sound 
waves originated by the diaphragms pass outwards from the 
outer sides thereof through openings O formed in the bases of the 
caps. Additional openings may be made in the annular conical 
recess R formed in the caps and casing, which will permit the 
sound waves to pass from between the diaphragms outwards. 
(Accepted June 29, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


12,202. H. Lamb, Erith, Kent. Thrust Blocks, 
&c,, and Shafts to which the same are Applied. 
(8d. 10 Figs.) July 18, 1891.—This invention relates to thrust 
blocks or bearings applicable to marine screw propeller shafts 
and has for its object to prevent excessive friction on the shafts 
and for the adjustment of those of marine screw propellers. The 
propeller shaft d is constructed with a swell having halved ends 
eand over the swell a circular frame h is placed. This frame 
is made in divisions, and above it on its periphery are rollers 











¢ to work on spindles fixed by bolts and passed from one frame 
f to the other. An indicator point with a line struck on the 
shaft d is provided for the purpose of indicating the position 
of the shaft. By the action of the propeller shaft revolving, the 
rollers c also rotate on their respective spindles, and in so doing 
carry round the whole frame in which they are affixed, the 
frame being quite free to turn without touching the bearing parts; 
the heaviest machinery thus revolving with very slight friction. 
(Accepted June 29, 1892). 


11,863. J. Horton, Halifax. Lubricating the 
Boxes of Pulleys and Wheels. (8d. 3 Figs.) July 13, 
1891.—The object of this invention is to facilitate the lubrica- 
tion of pulleys and wheels of all kinds and to retain the lubricant 
therein, and to keep it free from dirt. A reservoir A is formed 
within the bosses B of the pulley equally round the shaft OC. 
In the boss B is fixed a feeder to which projects into the reservoir 


to form a trap, so that in whatever position the feed hole is, the 
lubricant cannot escape. On rotation of the pulley, the lubricant 
is drawn by centrifugal action to the extreme diameter of the 
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boss, and so does not escape at the sides. As the centrifugal 
action also causes air to be drawn from the sides and discharges 
it out of the feed hole, this tends to bring the lubricant back to 
the reservoir rather than waste it. (Accepted Jwne 29, 1892). 


12,349. M. H. Cameron, Stretford,and W. Snape, 
Salford, Lancaster. Cutting or Shearing Various 
Sections of Iron and Steel Bars, &c. [8d. 15 Figs.) July 
21, 1891.—This invention relates to machines for cutting various 
sections of iron or steel bars, beams, &c., and has principally for 
its object to provide means whereby they can be cut or sheared at 
any angle without altering the section of the piece cut off. The 
shear blade has two cutting edges, operating in conjunction with 
three pairs of relatively stationary knives }, b!, c, cl, d,d1, three of 
the knives b!, c!, dl being positioned in front of the shear blade, 
and the other three 6, c, d at the back thereof, so as to form a die 
for the blade, which on moving downwards shears a piece out of 
the bar, equal to the full width of the section and the thickness of 








the blade, The three pairs of knives }, b!, c, cl, d, d' are supported 
by the frame n of the machine, the lower pair b, b! being fixed 
stationary and directly on to the frame, while the upper ones 
ec, c', d, dl, which are opposite each other, are fixed to slide blocks 
o made adjustable on the frame by means of screws Pp, so as to 
adapt the machine to cut various sizes. For cutting iron or steel 
bars, &c., at a right angle, the vertical cutting edges of the blades 
b, b!, c,c', d, d1, are displaced according to the angle at which it is 
desired to cut the bar. The arrangement of the shear blades 
forms a punch and die, and enables various sections of iron or 
steel bars, &c., to be cut so as not to distort the section. (Ac- 
cepted June 29, 1892). 


12,386. J.P. Vallin, Vittinge, Sweden. 's 
for Shafts. (8d. 4 Figs.) July 21, 1891.—This invention re- 
lates to bearings for rotating shafts and consists in employing a 
spherical part disposed around, and firmly connected to the shaft 
and running in correspondingly shaped brasses. On the shaft a 
is fastened a spherical part b of steel, adapted to enter the brasses 
c, which are internally formed with a spherical concavity, and 
cast around the part 6 between it and the body, and the cover of 
the bearing. In the lower brass cl, which is provided with a 
flange d entering in a notch made in the body of the bearing, is 
arranged a lubricating groove e which, by two passages /, on each 
side of the brasses in the body of the bearing, is in communication 
with an oil reservoir g arranged in the lower ‘part of the body of 
the bearing and provided with a cover. During the rotation of b 

















with the shaft a oil is taken from the lubricating groove e, and in 
consequence of the centrifugal action collects around that part 
of b, which is of the largest diameter, but not finding any exit, 
spreads over the surface of the brasses. In order to prevent the 
lubricant flowing out from between the spherical part b and the 
brasses along the shaft, two grooves h are cut into b, and the oil 
which accumulates in these grooves is, by the centrifugal force, 
driven out against the edge i of the groove e. The brim of the 
oil reservoir g is dispesed on a level with the highest part of the 
lubricating groove e so that no waste of oil occurs. In order to 
 priten the entrance of dust and impurities in the bearing, rings 

of flexible material, such as leather fitting closely to the shaft, 
are secured on opposite sides of the bearing by means of screws 
and rings k of iron ; the rings / and k being made in two halves to 
permit of their easy removal. (Accepted June 29, 1892), 


MINING AND METALLURGY. 

11,353. W.0O. Taylor, Mortlake, Surrey. Oxidising 
and Calci ; Retort Furnaces. (8d. 8 Figs.) July 4, 
1891.— This invention consists of an outer vertical chamber, built of 
a material such as bricks and lined, where necessary, with firebrick; 
one or more heating furnaces adapted for consuming coal, &c., an 
internal vertical retort chamber, constructed of firebrick, and an 
annular surrounding space, approximating to the sectional form 
of the retort, between it and the outer chamber and acting as a 
flue by means of which the retort is heated, and raised to the 
requisite temperature. The retort chamber is first raised 
to the required temperature by means of the furnaces 
and heating flues. The material after being reduced to a 
finely powdered and dry condition is fed automatically and con- 
tinuously through the hopper tube T into the interior of the 
retort M. It then falls upon the inclined shelves in succession 





whereby t descent is retarded, and more time afforded for it to 





become heated by the heat passing through the walls of the 
retort. The material is met at intervals in falling through the 
retort by currents of heated air, admitted by the passages S and 
thus become thoroughly calcined and oxidised; the sulphur, 
arsenic, antimony, &c., contained in the ore expelled or volati- 
lised by the action ofthe heat. The base metals contained in the 
ore are, at the same time, oxidised, leaving the gold and silver 
contained in the ore in a free and metallic state, or so that their 





easy recovery by amalgamation with mercury, can be effected. 
The production of combustion from the heating furnaces do not 
comeinto contact with the material or enter into the interior of 
the retort, and therefore the oxygen of the heated air, carried 
inwards by the special air passages, is all available to be utilised 
in the oxidation. The calcined and oxidised ore falls into the 
hoppers W from which itis withdrawn for further treatment for 
the recovery of the gold and silver. (Accepted June 29, 1892). 


RAILWAY APPLIANCES. 


12,493. J. Higginson, Ancoats, Manchester. Rail- 
way Si and Compensators therefor. [8d. 7 
Figs.) July 23, 1891.—This invention relates to arrangements of 
gear, intended to compensate for the varying expansion and con- 
traction which occurs in the wires controlling railway signals from 
the signal boxes. The wire A connects to the signal lever # anda 
chain joined to it passes over a fixed pulley and suspends a weight 
D by a stud D! attached to it, and then passes over another fixed 
pulley and connects to the wire B, which acts on the semaphore 
army through a counterbalance weight lever. When the signal 
lever x is moved so as tobring the stop C in contact with the pro- 
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jection from the weight D, the latter is raised and suspended from 
the wire A only, so that the counterbalance lever on the signal 
| moves the semaphore to the danger position. When the 
ever x is moved so as to lower the weight D, then the weight 
being clear of the stop C acts both on A and B parts of the wire, 
overpowering the counterbalance weight and bringing the sema- 
hore arm to the position indicating that the line is clear. The 
engths of the wire A and B are equal, and thus their united ex- 
pansion does not vary the relative positions of the signal lever 
and the semaphore arm. When the wires expand the weight falls, 
and when they contract it rises, but produce no other effect. 
(Accepted June 29, 1892). 


11,776. G. E. Newton, London. Railway Brake. 
(8d. 4 Figs.] July 11, 1891.—This invention relates to a railway 
brake in which circular metal discs are employed in place of 
brake-blocks. Each ram pump C is furnished with a valve 
opening inwards and communicating with the atmosphere, and 
a valve opening outwards and communicating with one of the 
steel reservoirs of compressed air. Each has also an opening 
connected with one of the reservoirs, and openonly at the finish 
of the downward stroke, whereby a communication being free, 
the compressed air rushes into the pump from the reservoir 
and creates a resistance to the return of the ram. A forcing 
ays is fixed on the engine for emergencies. When the brake 
s to be applied the driver empties the pipe F by simply turning 
a tap at the end of the brake pipe, which allows the escape of 














its contained air, and the movement of the piston valves G from 
N to n. This establishes communication between the double 
ram pump D and the reservoirs E by a pipe K, through which 
compressed air oy into the double-acting ram pump D, the 
pistons, of which it forces apart and so applies the brake discs. 
These last being brought into contact with the drums B are 
compelled to rotate, thereby bringing into action the ram pumps 
C, and these at the end of each stroke, being filled with com- 
pressed air from the reservoirs, furnish the resistance to the 
motion of the train. The valve H allows the atmosphere to 
enter the pumps at each descent of the ram; the air going to 
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supply the waste produced by the operation of the brake 
1898). thus supplies its own brake power. (Accepted June 29, 


MISCELLANEOUS, 


12,744. J. T. Gibson, ngs Lynn, Norfolk. Floor- 
ing Cramps. (8d. 3 Figs.) July 27, 1891.—This invention 
has reference to a flooring cramp, the base-plate of which is 
grooved on its upper surface to receive two slides connected by 
toggle,levers to a block which can be moved up and downa 
vertical central standard by a screw worked bya handle. The 
base-plate is placed upon the joist, and the handle g turned 
causing the toggle block d to descend, protruding the slides b 

















rom their grooves, so bringing the pivoted plate J upon one 
slide against the floor board whilst the movement of the other 
slide turns the eccentrically pivoted blocks A about their pivots 
h' causing them to grip the joist, thereby preventing the ap- 
paratus from moving, so that the continued movement of the 
handle causes the slide b to be further protruded, and so forces 
the flooring board home into place. When the board has been 
secured the handle g is turned the other way, and the apparatus 
released. (Accepted June 29, 1892). 


12,581. J. T. Hargreaves, Failsworth, and J. 
Smith, Newton Heath, Manchester. Machines for 
Measuring and Rolling Textile Fabrics. [8d. 2 Figs.] 
July 24, 1891.—This invention consists of a measuring drum, 
above the bearings of which are two vertical slots one at each end 
to receive the ends of the rod stave upon which the cloth is to 
be wound. When the machine is used for measuring and rolling, 
the roller E is mounted in slots F so that it rests upon the mea- 
suring drum D. The end of the fabric is then passed between the 
roller E and the drum, and once around the former, being thus 
secured thereon and the crank handle H, is rotated so as to wind 





the fabric upon the roller. Since the fabric travels exactly with the 
surface of the drum, if the latter be 3¢ in. in circumference, 
the total number of revolutions between the ends of the piece will 
correspond with the number of yards in its length. The length of 
cloth measured is indicated by an oper in which there are 
two concentric index fingers, the smaller of which makes a com- 
plete revolution foreach rotation of the drum and indicates yards 
and fractions of yards; the longer turning once for any desired 
number of revolutions of the drum and showing the total number 
of yards. (Accepted June 29, 1892). 

11,172. B. Haughton, London. (W. R. Haughton, 
Rajbari, Furreedpore, Bengal, India.) Bo and Filter- 
ing Water. (8d. 1 Fig.) July 1, 1891.—This invention consists 
of two vessels A and B which are brought into conjunction for the 
purpose of improving the purity of water intended for drinking 
purposes. The boiler A has a lamp beneath. The flames pass 


a" 





through tubes in the boiler and thus secure rapidity and economy 
in bringing the water to boiling heat. B is a filter consisting of 
two chambers C and D, the former containing the filtering 
medium, It receives the water from the boiler through a small 
bore pipe and tap and passes it by gravitation into a system D, 
from whence it runs into a colleeting vessel to drink from, (Ac- 
cepted June 29, 1892). 


13,306. H. B. and R.N. Lister, Leeds. Machinery 
for Cleaning or Polishing Wheat, &c, (8d. 4 Figs.) 
August 6, 1891.—This invention has r to hi 
with the ordinary horizontal screen, through which revolves 














a shaft with arms carrying brushes and beaters. The wheat 
is fed into the machine through a hopper a, and as it 

through a conical screen C to the tail end thereof the dust and 
other loose fuzzey matter falls through the meshes of the screen 





wire into a trough a below, for conveyance by the archimedean 
screw B. As the wheat passes to the tail end of the machine, it is 
brought in contact with brushes G, and as it passes between 
them and the inner P aarryraer:h of the screen C by the frictional 
contact thereof all dust and other impure matter are removed 
therefrom without injuring the grain, but at the same time 
polishing its appearance before it es down the spout al. A 
fan may be provided at the tail end of the machine and aspiration 
in any part for more thoroughly cleansing the wheat and remov- 
ing the dust. (Accepted June 29, 1892). 


11,212. A. V. Newton, London. (A. Nobel, Paris.) 
Generating Gases under Pressure for Obtaining 
Motive Power. (8d. 1 Fig.] July 1, 1891.—In this invention 
liquids rich in oxygen, as diluted spirits of wine, are decomposed 
through the action thereon of metallic sodium or potassium, 
either alone or incombination. The metals in decomposing water 
liberate hydrogen gas, which, owing to its lightness and the great 
heat developed in the reaction, realises a large expansion and 

6 much motive force. A is a steel cylinder formed with 
rounded ends and made sufficiently strong to resist the extreme 
pressure of the gas which is to be generated therein. Fitted to 
this cylinder is a small pendant cylindrical chamber B for receiv- 
ing the sodium or potassium, or an alloy of the two metals, used 
for decomposing the water contained in the cylinder A and sup- 
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plied thereto by a pipe a. The chamber B is closed at top bya 
cover which is fitted with a gland to receive the rod of a piston C, 
which is intended to act asa propeller, causing the plastic metal 
to ooze out at openings made in the bottom of the chamber. D is 
a valve chamber communicating with the vessel A by means of a 
valve d regulated by a hand screw for the purpose of determining 
the pressure of gas that shall be maintained inthe chamber. A 
pipe leading off from this chamber D serves to conduct the gas to 
a motive power engine. The vessel A is provided with a manhole 
for the inspection of the interior, and a discharge pipe at bottom, 
and is also fitted with a pressure gauge E for indicating when a 
fresh discharge of the metal into the liquid to be decomposed is 
required. The piston-rod is fitted with a handle by which the 
piston can be depressed with facility and discharged from time to 
time (Accepted June 29, 1892). 


13,591. P. Heintz, Ludwigshafen-on-the-Rhine, 
Germany. File-Cutting Machines, (8d. 17 Figs.] 
August 12, 1891.—In this invention the file blank rests on a slid- 
ing carriage provided with a traversing screw and a system of 
gearing operated by an eccentric on the driving shaft for obtain- 
ing a variable intermittent traverse in order that files of different 
degrees of fineness or coarseness may be cut. The ram a is raised 
against a spiral spring » by a cam b acting on a roller mounted in 
the projecting part c. The roller is pivoted at the end of a 
screwed bolt d which is provided with a nut, in order that by 
regulating the height of the roller the stroke of the ram and the 
force of the blow may be varied. A draw spring f acting ona 
lever g causes a slide H in which the chisel-holder is mounted to 
bear downwards towards the carriage S, in order that the tool- 
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holder A may bear against the file blank, and thus prevent its 
rising. The forward motion of the carriage S is derived from the 
main driving shaft through an eccentric and rod m acting on a 
bell-crank lever on which is a pawl operating a ratchet-wheel 
secured toaspurwheel p. The latter gears into a pinion which is 
mounted in a swinging frame, and which gears into a spurwheel r 
mounted on a cross-shaft. From this shaft motion is imparted to 
a traversing screw u by means of bevel wheel s. A nut in the 
carriage S takes into the traversing screw u, and by means of an 
eccentric | eee with a handle v the nut is thrown in and out 
of gear. weighted counter pawl and a brake spring acting on 
= of the periphery of the spurwheel p respectively prevent 

klash and over running of the ratchet-whee and thus prevent 





irregularities in the teeth of the file. The adjustment of the 
carriage is effected by altering the position of the end of the 
eccentric-rod m in aslot in the longer arm of the bell-crank lever, 
and also by replacing the spurwheel r by other change wheel of 
different diameters. The curved slot in the quadrant allows the 
intermediate pinion to be set to gear into wheels of different 
relative diameters. The carriage S being mounted on an incline 
on the bed T runs back of itself when the nut is thrown out of 
gear with the traversing screw and thus obviates the necessity 
for any special reversing gearing for driving the carriage back at 
the end of its course. The slide H which carries the chisel 
holders is raised and lowered by hand in order to permit of the 
files being put in and removed after cutting, The chisel-holder is so 
censtructed that not only may the file teeth be cut with any de- 
sired degree of fineness or obliquity, but with the same holder both 
under and over-cutting may be done on either flat or curved files, 
(Accepted June 29, 1892). 


8707. G.M. Capell, Passenham, Northampton, Ex- 
haust and Blast Fans. (8d. 10 Figs.) May 21, 1891.—This 
invention has reference to exhaust and blast fans, which have to 
deal with large volumes of air, irrespective of whether the air is 
to be exhausted, as from a mine, or to be blown, as into a fur- 
nace. The fan consists of two parts in combination, a centrifugal 
fan and a collector, and of two side discs, central bosses secured 
thereto to provide for keying the fan to the shaft on one side 
and for holding the arms to the shaft on the other, and blades. 
A circular series of air-ports is formed in that side disc through 
which the air is sucked into the fan, and are close to the peri- 
phery, and are radial on one side to the axis. Consequently these 
disc ports are wider towards the periphery than towards the 
centre of the disc. The depth of a disc port is about two-thirds 
of the radius of the disc, or of the radius of the inlet which it is 
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proposed to make to the fan. A scoop is fixed to the outer 
face of the disc over each port. The side nearest the periphery is 
bent on the segment of a circle larger than that on which the 
portion of the scoop over the part of the disc port nearest the 
centre is bent. The end of a scoop is continued beyond the disc 
port, and is secured to the disc. A peripheral band is led round 
the circle of scoops so as to embrace them all and close the ends 
towards the periphery of the disc. The combination of scoops 
and band co-operating with the disc constituting the collector. 
The function of this collector is to pass air into the centrifugal 
portion of the fan. The inlet area of the centrifugal portion of 
the fan is provided by the disc ports, and the central portion of 
the disc is closed. The scoops collect the air centrifugally in 
front of the closed central portion, and throw it outwards in the 
direction of the disc ports. (Accepted June 22, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
ee with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand. 








Frencu Steam Navication.—The great French steam 
shipping concern known as the Messageries Maritimes 
announces a dividend of 6 per cent. for 1891. <A similar 
dividend was paid for 1890, 





Inp1an Ratitways.—The Director-General of Indian 
Railways, in his report for the past financial year, which 
has just been issued by the Government of India, states 
that 874 miles of line were opened during the year. The 
total broad-gauge line now is 10,103 miles, metre gauge 
7171 miles, and 288 miles of special gauge. Collieries 
show a steady increase in product, Indian coal having 
more than doubled since 1880, when it was a little over a 
million tons, but nearly 1} million tons of English coal is 
still imported for Indian railways. Six thousand wagons 
are reported fit for artillery and stores, and over 7000 are 
adapted to carry horses, while the fitting of double 
couplings and interchangeable brake gear has made good 
progress. In passenger traffic the third class is over 97 
per cent. of the whole, the increase on last year’s earnings 
being about 10 per cent. The goods tonnage has increased 
154 per cent., chiefly in wheat and seeds. Coal receipts 
rose from 854 to 100? lakhs last year. The persons em- 
ployed on railways are just over a quarter of a million 
natives, 4626 Europeans and 5936 Eurasians. Europeans 
show a small falling off and the Eurasians asJight increase. 
In all India there were six serious collisions of passenger 
trains and 23 of passenger and goods. The numbers of 
killed and injured, other than by their own fault, were 56 
and 185 respectively. Working expenses are 45 per cent. 
of the gross earnings on the standard gauge, 53 per cent. 
on the metre, and 64 per cent. on the narrower gauges. 
The average return on all lines on capital expenditure is 
5? per cent., inclusive of 324 lakhs carried to the sinking 
fund of the East Indian, Eastern Bengal, and the North- 
Western Railways. The net loss to the State is probably 
about 384 lakhs. If the interest on lines under construc- 
tion and the sinking fund contributions were excluded, 
the gains and losses to the State from the working of the 
entire Indian railway system in 1891-92 would show a net 
gain of 19 lakhs. The loss on guaranteed railways is 
mainly attributable to the er vely high rate at 
which guaranteed interest has to be paid. 
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nas namo, PETER BROTHERHOOD, "8 22 
GOLD MEDAL, Ae SILVER MEDAL, 


, Class 52. Belvedere Road, Westminster Bridge, LONDON, 8.E. Class 65. 
i HIGH-PRESSURE IMPROVED Patent SIMPLE or COMPOUND 3- aii ENGINES, povs.z.actmve 


AIR SIMPLE OR COMPOUND 


COMPRESSORS aft f: ENGINES 
TORPEDO SERVICE, &c, $Seapeerser 


FOR 
eck Driving Dynamos, &c., 
AS IN GENERAL USE IN BRITISH [9 Wiigel 
AND FOREIGN WAR SHIPS. i 









AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” &c. 

















York Street Works 


LAMBETH, LONDON, S.E. 


MANUFACTURERS OF 


HIGH-CLASS CENTRIFUGAL 


PUMPING ENGINES 


For CIRCULATING, &c. 





















Pair of 20 in. Pumping Engines as supplied 
to the Cunard Line, Pacific Steam Navigation 
Co., the whole of the North German Lloyd 


Fleet, and other principal Lines of Steamers. 
9294—5 
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Manufacturers of « 


JOHN A. BREMNER & CO., 
“TUBRICATING ce gE 
SPECIAL CYLINDER AND VALVE OIL, Seec=s 


As Supplied to the Admiralty. 


THE ABOVE ARB ALSO LARGELY IN USE BY LEADING OONSUMERS. 



















Cardiff : Powell’s Place Liverpool! : 66, Wapping. Newcastle-on-Tyne: 41, Sandhill. Glasgow: 6, York Street. 9632 _ 
Ana __ Send for the New Illustrated 
pipes Handbook of 

SS : CRANES, DREDGERS, &e. 
: ~ J. JESSOP & SON, 


LEICESTER. 9565 











ALEXANDER SHANKS & SON 











IN STOcE. 


17 ix in., 27in., & 45in. I14in, & 28in. 9in. & 18 in. 8in. & 16in. 8in. & 16in. 
MARINE ENGINES ~—~~soin. “18 in. I¢in. 9in, 8 in. 

























6in. & 12 in. 12 in. dia. 10 in. dia. 5 in. dia. 
7 in. ldin. stroke. 12in. stroke. 6in. stroke. Vv, 
8ft. 3in. dia. 6ft. dia. 5 ft. dia. 5ft. Gin. dia. 4ft. Gin. dia. 3ft.10in. dia. a2 O 











MARINE BOILERS ~ 9ft. long. 7 ft. long. ft. Gin. long. 6ft. 4in. long. 5 ft, Gin. long. 4 ft. 6 in. long. 
5 ft. 4in. dia. 5 ft. 6 in. dia. 6 ft. Gin. dia. &o 


6ft.6in. long. § 6ft. long. =—_7 ft. long. 

HORIZONTAL & VERTICAL ENGINES, 2 HP. to 30 HP. 
HOISTING ENGINES, 12 cwt., 22 cwt., 45 cwt. CRANE, 65 ton. 
BOILERS—45 HP. Lancashire, 4 to 16 H.P. Cornish, 8 to 20 HP. Locomotive. 
VERTICAL—1 to 10 HP. Large number in stock. (See Stock List). 


CENTRIFUGAL & DIRECT-ACTING PUMPS, various sizes. 











a STOCK LIST FREE ON APPLICATION. 5595 ‘.” 


















Patentees and Sole Manufacturers—ALEX. CHAPLIN & CO., Crasatentil Engine Works, GOVAN, GLASGOW. 


ALL a 2 9 to be ADDRESSED to the WORKS, Helen Street, GOVAN, GLASGOW. baal 


CHARLES CHURCHILL & CO, Ltd. 


21, CROSS STREET, FINSBURY, LONDON, E.C. 
tee HIGH-CLASS AMERICAN MACHINERY. 


MILLING, DRILLING & SHAPING MACHINES. SCREW-CUTTING, BRASS FINISHERS’ & CAPSTAN LATHES, 


| MORSE DRILLS. 
NORTON, WALTHAM, AND RICHARDSON EMERY WHEELS. 


INVOLLUTE GHAR OvuUTTERS IN STOCE 
(From 4 to 48 Pitch). 


VICES. RAWHIDE BELTING. WOOD-WORKING MACHINERY, 


WOOP SPIIT PULLEY s. 
VERNIBRS, MICROMETERS, GAUGES, CALIPERS, RULES IN GREAT VARIETY. 
SELLING AGENTS FOR GRENFELL & ACCLES’ MACHINE TOOLS AND MILLING CUTTERS. 


¥ I LARGE STOCK OF MACHINE TOOLS ALWAYS READY FOR DELIVERY IN OUR LONDON AND BIRMINGHAM SHOW ROOMS 
— PRICES, ILLUSTRATIONS, AND FULL PARTICULARS ON APPLICATION. 
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BRANCH WAREHOUSE AT CG, ALBERT STRAIAAT, BIRMINGHAM. 
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SEAGOING TORPEDO BOATS. 
CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, LA SEYNE. 
(For Description, see Page 201.) 
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THE FRENCH FIRST-CLASS TORPEDO BOAT ‘‘ GABRIEL CHARMES.”’ 


LITER. ATURE 'tricts surrounding London, as well as-his position, | contents himself with showing how the present 
: justify him in presenting to the public the result supply may be augmented by increasing the number 

Sn ef Widarta Kindenites:the Meni wal Deteis of his research on the subject of the future supply | of wells in the chalk area, There is certainly room 

Ti . —_ y B + Lon. an Lopury, F.G.S.. &c. Second |°f London.--The great difficulty in arriving at a| for difference of opinion—such a scheme has been 
Edition. Published at the offices of the County Council | decision may be overcome in part by the supplying | regarded as tentative; and yet he produces a fairly 
Times, 144, Fleet-street, E.C. 1892. | of information, consequently all data on the question | strong case. Dealing first with the immediate 
Tue careful study which Mr. Logan Lobley ‘has! are interesting. The author does not enter into the | future, he would limit the quantity taken from 
made of the physiography and geology of the dis-| political question as to the future government, he the Thames and Lea to the present supply from 
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these sources, 100 million gallons per day from 
the former and 55 million gallons a day from the 
latter, adding to the former 50 million gallons and to 
the latter 15 million gallons a day of chalk water. The 
river water would thereby not only be greatly im- 
provedin quality, butthe total daily supply increased 
to 250 million gallons, including the 30 millions at 
present got from chalk wells. This would give 31 
gallons per head to a population of 8 millions, or 
25 gallons to a population of 10 millions. As to 
the possibility of getting the water from the chalk 
area in Herts and Bucks in the north, and in Kent 
and Surrey in the south, the author has no doubt. 
The general dip of the beds is so uniformly to- 
wards London from both sides, the metropolis 
being over a synclinal fold, and the impervious 
clay, the Gault, so completely underlies the water- 
holding chalk that a very small portion of the 
annual rainfall gives to the beds of the chalk as 
they approach the synclinal axis an enormous 
quantity of water. He further instances the possi- 
bilities by indicating the rainfall, and the extent of 
water already got from wells, pointing out that he 
would take 15 million gallons a day at the north- 
east, the east and the south-east of London, to raise 
the quantity supplied in the Kent, East London, 
and New River areas to 100 million gallons a day ; 
20 million gallons a day at the south-west and 30 
million gallons at the north-west. 

An important point is as to the effect on rivers 
of taking water from the wells, and the author on 
this question joins issue with Sir John Evans. The 
rivers of a chalk country, Mr. Lobley contends, are 
largely fed from springs by water which has been 
prncat the and afterwards given out at lower levels, 
but still levels above the beds of the rivers ; while 
much of the rain water absorbed by the chalk at a 
considerable distance from the streams will 
descend to lower levels than the stream, and so 
never find its way into it by springs. In reply 
to the argument that the drawing away of water 
from the chalk in the lower depths will result in 
the absorption by the depleted chalk of water which 
otherwise passes to the rivers, Mr. Lobley states 
that chalk is not like a quantity of separate and 
unabsorbent and unretentive pebbles which would 
allow a free passage to the water from top to bottom, 
nor is it a mass bounded by vertical impervious 
walls like the sides of a cistern. It is in more or 
less continuous and approximately horizontal beds; 
it only allows of rapid descending movement of its 
contained supersaturation waters by cracks and 
fissures, which, however numerous, are not con- 
tinuous vertically. The chalk, again, is divided into 
very distinct beds by separating lines or layers of 
flint nodules, which alone resemble pebbles, and 
they consequently allow the excess of water to pass 
more or less freely along their layers between the 
beds. By this means, therefore, the water of the 
chalk travels with the dip of the beds under very 
wide areas. The influence is not local and the 
water is probably not given off till many months 
after it is received. The author points out that 
any diminution in the flow of the Colne is pro- 
bably not so much due to the Watford wells as to 
the fact that the more extensive drainage of agri- 
cultural lands prevents much of the rain or surface 
water finding its way through the chalk to the 
river. 

Proceeding to deal with the distant future sup- 
ply, the author argues that from the amount of land 
that will be preserved as parks, commons and 
open spaces, and the area required for private 
grounds, the population of London will never 
exceed 20 or 25 millions, and that any increase of 
the metropolitan population, after that number is 
reached, will overflow to resident districts sup- 

lied from independent sources. Without enterin 
into any detailed consideration, it might be more | 


out that, even although London overflows, new re- | ° 


sident districts must be created and the responsi- 
bility of the municipal government must practically 
follow the residents into the suburbs. Because the 
increase during the past decade (18.2 per cent.) 
was under the average of former decades, he 
assumes that it will still further decrease, and adds 
15 per cent. to the population of each decade, 
bringing the population of greater London to 64 
millions in 1901, 10 millions in 1931, and so on to 
26} millions in 2001, which, as we have already in- 
dicatad, he regards asa maximum. Again, he con- 
siders it possible to reduce the supply per head. 
Last month it was 33.78 gallons per head of the 
population per day ; but with a continuous supply 
to all houses, and more perfect house arrangements 





—he does not say how these are to be secured—he 
assumes that 25 gallons per head would be sufficient. 
After 1921 he proposes to add to the supply of 
260 million gallons, per day provided from the 
Thames, the Lea and the wells as described, a fur- 
ther supply of 50 million gallons per day each 
decade, so that by 2001 the 26 million inhabitants 
will have 650 million gallons per day. This 
extra 50 million gallons, added each successive 
decade, is to be taken from the Thames each winter 
and stored in reservoirs, a new reservoir being 
built each 10 years. The winter flow of the 
Thames at Hampton is 1800 million gallons per 
day, and in 2001, according to Mr. Lobley’s scheme, 
500 million gallons of this will be taken each day 
for 183 days, 400 million gallons being stored each 
day for summer use, and 100 million gallons passed 
on for immediate use. Perhaps we should give the 
details of the first augmentation. Up till 1921 we 
shall take 100 million gallons per day, but by that 
time we shall have our first reservoir, and during 
the winter days we shall take another 50 millions 
per day for 183 days, so that when the summer 
begins, and we can only take 100 million gallons 
direct from the Thames, we shall have as a surplus 
9150 million gallons ina reservoir. Notwithstand- 
ing the doubts entertained by many others who 
have investigated the subject, the author of this 
scheme is sanguine that suitable sites could be 
found between Chiswick and Henley on the 
north bank, and Barnes and Reading on the 
south bank, for all the storage reservoirs required 
even in 2001, when 73,200 million gallons will 
require to be stored. He mentions sites which 
aggregate 20,000 acres, and he considers 14,000 
acres will be sufficient. It is not necessary to 
mention the conditions for the construction of the 
reservoirs or the picturesque effects which Mr. 
Lobley portrays ; but he gives the estimate of ‘‘a 
practical civil engineer” to the effect that each 
reservoir would cost 1? million sterling ; and includ- 
ing land at 2001. an acre, 2 millions. When the first 
reservoir is needed—when the population reaches 
10 millions—the water revenue on the present rate 
will be 2,800,0001., so that 200,000. could easily 
be got to pay off the capital amount in ten years. 
Even supposing the cost to be 50 percent. higher, 
3 millions, the revenue, minus the ten years’ instal- 
_ on capital, would be reduced to only 24 mil- 
ions, 


Victorian Year Book of 1890-91.—By Henry Hryiyn 
Hayter, C.M.G., Government Statist of Victoria. In 
Two Volumes. London: Triibner and Co., 57 and 59, 
Ludgate-hill. 

In this work we have presented in an entertain- 

ing form a vast amount of information, principally 

statistical, regarding the progress of Victoria, and 
indeed of all the Australian colonies, for generally 
the results are compared with those of all other 
colonies and not infrequently of all countries. 

We note that only in Queensland do the imports 

show a falling off as compared with previous years, 

while the exports are less only in the case of 

Victoria. Per head of population the imports in 

1889 were below the ten years’ average in all the 

colonies except Victoria, South Australia, and 

Western Australia ; the exports were above the 

average in all the colonies except Victoria and 

Tasmania, and far above the ‘‘ mean” in the case 

of Queensland, South Australia, and New Zealand. 

It may be worth while to summarise some of the 

figures given : 





Imports. | Exports. 


= | sation il 


Average, 1889 |Average) 1889, 





11 Years * |11 Years 

£sd/£8.d./£ 8.d/£ s. d. 
Victoria co .. 1915 022 8 8/15 9 51114 2 
New South Wales ...22 6 92014 2/1919 1/21 2 0 
Queensland ... 18 15 815 4 1016 14 119 9 8 
South Australia ../19 1 221 3 51813 52211 9 
Western Australia ...1612 219 0 116 0 11713 & 
Tasmania... 12 8 81016 611 9 1,916 2 
New Zealand... ..13 9 310 5 21216 315 4 4 
Australia... ... 20 7102010 51712 717 8 9 
Australasia ... ..1817 418 8 1116 11 31615 4 
United Kingdom — 1126 — |8 8 9 
Canada... as a 418 3 — |$12 2 
The Empire ... oon — |\201 


28 7) 
The population of Victoria alone is calcu'ated on recent 
census. 

Of the imports to Australasia, including New Zealand 


and Tasmania, 41 per cent. was intercolonial trade, 
and of the exports 43 per cent. It would have 
been interesting to have known what proportion 
the 41. of foreign trade per head of population in 
the empire is really imperial and what part foreign. 
Taking the colony of Victoria, for which alone 
figures are given, 84.75 per cent. of the 23,000,000/. 
sterling of imports were from British possessions, 
and 15.25 per cent from foreign countries, the 
United States contributing 4.66 per cent. Of the 
13} million sterling of Victorian exports the Em- 
pire takes 88.44 per cent., and foreign countries 
11.56 per cent., and of these the United States only 
takes 1.17 per cent., or about a seventh of what she 
sends. It is further interesting to note that while 
the imports to Victoria from the Empire have in i0 
years increased from 13} millions to 19} million 
sterling, those from foreign parts have increased 
from 1} million to 3} million. Again, the Victoria 
exports to the Empire have decreased from 152 
millions to a millions ; but to foreign parts they 
have increased from 171,5331. to 14 million. These 
figures, which are elaborated in the year book with 
all data on all subjects relating to the colonies, 
make the book one eminently suitable for study 
by the political economist. 
BOOKS RECEIVED. 

Electricity: Its The Sources, and Applications. By 

Joun T. Spracur. Third Edition (thoroughly revised 

and extended). London and New York: E. and F, N, 


Spon. 

The Electrical Engineer’s Pocket-Book of Modern Rules, 
Formule, Tables, and Data. By H. R. Kempz. Lon- 
don: Crosby Lockwood and Son. 

A Pocket-Book for Miners and Metallurgists, comprising 
Rules, Formule, Tables, and Notes for Use in Field and 
Office Work. Compiled by Freprerick Danvers 
Power, F.G.S. London; Crosby Lockwood and Son, 





CARRIAGE-WAY PAVEMENTS, 

In two previous articles we have traced the pro- 
gress of wood carriage pavements from the early 
attempts to the five examples of Australian wood 
pavements to be seen in London. We are 
entirely of the opinion that the future of jarrah 
pavement will be shallow blocks laid tightly 
together, so as to eliminate the joints, as far as it is 
possible to do so, also that no satisfactory results 
may be expected from the view of a smooth surfaced 
noiseless pavement if a wide jointed system of 
laying be adopted. In order that this may be done 
in a workmanlike manner, and so enable the wood 
to show its best wear, much greater care will have 
to be devoted to producing sawn timber of a regular 
size than that hitherto noticeable in the jarrah 
wood that has been used up to the present in the 
London pavements. It is probable that the depth 
of the hard wood block may in the future be reduced 
to 3$in., perhaps slightly less, and continue to 
make a good road surface, for the average depth to 
which the pine pavements are allowed to wear 
down to in London is below 3 in.—in many cases it 
wears to 2 in. and even 14 in.—and then, for some 
considerable time before the roadway is renewed, 
it is in the roughest condition, and the worn-down 
blocks are subjected to continual jars and concus- 
sions, which would not result from the passage of 
traffic over a smooth pavement. 

Whenever there are iron fixtures in the roadway, 
such as standards for turncocks of water mains, 
sewer gratings, manhole covers, and tram rails, it 
is the practice when laying pine pavements to have 
the level of the new wood from } in. to 3 in. above 
them in order to allow for wear. Very soon the 

eneral surface of the wood becomes reduced to the 
evel of the iron fixtures, and whenever they pro- 
ject above the wood the wear becomes greatly 
intensified from the concussions of the traffic falling 
from the iron surface on to the wood surroundings. 
On an old wood-paved road along the course of a 
tramway the rails project some considerable dis- 
tance above the general surface of the roadway, 
and become a hindrance and a danger to the 
vehicular traffic, particularly that of light car- 
riages and cabs. hen first laying jarrah blocks, 
now over three years, Mr. McIntosh kept the 
wood surface }-in. above all iron fixtures in the 
road ; the wear of the wood has proved to be so 
very slow that practically the original depressions 
above the irons remain in the roadway, so he de- 
cided to alter his system and is now laying wood 
almost flush, raising it above iron from ,4 in. to 

in. 

Wherever used in the pavements of London, 





jarrah wood has not been subjected to any creosot- 
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PARTICULARS OF WEAR OF LONDON CARRIAGE-WAY PAVEMENTS. 
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.. King’s- road, 3600in 24 hours 4 years 
near Sloane- | 
square | 


Chelsea .. 





Hammersmith..| Broadway (now ‘10,000 in 24 |About 2 years ‘About 6 |About 6s. |About1ls. 6-in. deals wear away some 


laid with Aus- | hours 
tralian 

“ jarrah”) 

St. James’s,|Piccadilly, nesr 13,269 from 
Westminster Regent’s Cir-| 8 am. to 


yellow deals) 


cus | 8 p.m,,§ 1938 
| from midnight 
| to8 a.m 
St. Marylebone | Oxford-street | 
| 11,890t 
from 9a.m. to 
| 10 p.m. 


| 


St. Mary Ab- High-street and One omnibus 2h years 
bott’s, Kensing-| Brompton-road,| every three- 
ton | quarters of a 
| minute from 
about 8 a.m. to 


8 p.m. 
St. Martin’s-in- Strands /16,100 from 6 1 year 
the-Fields a.m. to mid- 
night 
St. Margaret and) Parliament- No record 


St. John’s,| street 
Westminster 











* Oxford-street, east of Regent’s Circus—police return for April 1, 1890—fine day. 
omnibus traffic has increased greatly since date, April 2, 1890 —fine day. 
§ In surveyor’s opinion the pavements of the Strand would wear one year longer were they 


has increased largely since that date. 


14,459* About 2 years ‘About 8 |About 6s. 


About 2 years About 6 |About 6s. 


| Be | e333 s=io 
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| Ss) Ss) i 
| | 
5 to 6 |About 5s 6-in. deals wear to average of 
years 3d. for5-in | 3in.; have been found to 
| a = n wear down to l}in. in places. 
blocks 
(in the case of | years for 6-in. | for5in. 3in. to4 in. in about six 
| blocks blocks years. 





6-in. deals wear to average 
depth of 2} in. before being 
| | renewed, but have found to 
| | be worn as thin as lin. in 
| | places. 

6-in. deals wear down to ave- 


| years | for 6- in. | rage depth of3in., though in 
| blocks with many plac's found to be 
| boiling tar worn down to I} in. in thick- 
poured over ness. 
surface 


6to6} (7s. 9d. for |103. for 5-in. deals wear down to an 
| 5-in. creo- | 4-in. average depth of about 3 in. 
| soted deals| blocks 
uncreo- 
| soted 


2h years |About6s.6d.|10s. for 6-in. wood wears down to 
| | for 6-in. | 5-in. 24 in. average. 

blocks blocks 

Ga \6-in. deals wear down to 2} in. 

on average, in places often 


| worn as thin as 1} in. 





years | for  6-in. 





t Oxford-street, east of Marble Arch, the 
t Police return for May 7, 1889; but the omnibus traffic 


not disturbed so often by the laying of and alteration to gas and water mains. 


Horseowners’ Opinions REGARDING PAVEMENTS. 





| London 

| Road Car | 

| Company’s 

| Answers. | 

a are cm | 

. Upon which of the two pavements do the greatest Asphalte 
number of falls occur ? | 


Wood and Asphalte. 


~ 


2. Upon which of the two pavements do the greatest 
number of horses get hurt? | . 
3. Upon which of the two pavements do the greatest Ditto 
number of horses get permanently crippled ? ’ 
4, Upon which of the two pavements do the greatest) Ditto 
number of horses get killed ? : 
5. Upon which of the two pavements does the Ditto 
greatest wear and tear of horseshoes and 
wheel tyres occur ? | p 
Upon which of the two pavements does the Ditto 
greatest wear and tear of horses’ legs occur’? | 
. Which is the best pavement for traction ? | Wood 
Which is the best pavement for general purposes Ditto 
from a horseowner’s point of view ? | 


Ditto | 


> 


en 





ing or pickling process ; it may be eventually found 
advantageous to treat it by some preservative which 
will effectually close the pores, as the wood in its 
untreated state has proved to be very absorbent 
and elastic. Although untreated jarrah does not 
swell as much as untreated yellow deals, it swells 
more than creosoted pine, and is apt to push tram 
rails and copings of pavements out of place. 

The questions in the Table immediately above 
were submitted to Messrs. Carter, Paterson, and 
Co., Messrs. Pickford and Co., the London General 
Omnibus Company, and the London Road Car 
Company, and their answers are placed under their 
names, At a personal interview the manager of the 
London Road Car Company stated that from perma- 
nent injuries to horses falling on asphalte it is 
sometimes necessary to kill them. One night, in 
Newgate-street, after a shower, two horses fell 
upon the asphalte and each had a leg broken, and 
in consequence had to be slaughtered. A broken 
pelvis from a horse’s hind legs slipping apart is an 
accident which is not uncommon from slipping 
upon asphalte ; the horse dies very quickly after 
the accident. The results of his observations are 
that with horses running mostly over asphalte the 


shoes last about 15 days, while with horses running | 


over wood for the greater part of the journey, 
the shoes last 18 days ; and, that if asphalte were 
in more general use it would necessitate one set of 
wheel tyres per annum more than is now needful, 
as the proportion of the running is mainly over 
wood. His belief is that wood is the best pave- 








| Of rare occur- 


Messrs. Carter, London General * , 
Paterson, and | Omnibus Company's hase ok Co.'s 
Co.’s Answers. Answers. g 


In summer as- We much prefer wood 
phalte; in pavement to as- 
frosts wood phalte. There is not 

Asphalte much difference in 
traction, nor is a 


From want of statistics fall much more pro- 


are quite unable to 


rence : bable on one pave- 
Of rare occur- pe gy Rag sce ment than on the 
rence ae q other. The conse- 
Asphalte quences, however, 
of a fall are more 
likely to be serious 
Ditto on asphalte than on 
wood. 
Ditto Asphalte gives but 
Wood little friction whilst 


wood gives a better 
foothold. In perfect 
order no doubt it is 
the best, but it does 
not last long in that 
condition 














ment for traction, owing to the horses’ foothold 
being better than on asphalte. 

The managing director of the Iondon General 
Omnibus Company is of opinion that most falls 
result from bad and careless driving, and that 
more accidents result to horses from slips and 
struggles to regain their footing than when their 
legs actually slip from under them and they go 
down ; ruptures of the gut near the flank are a 
frequent form of injury resulting from mere slip- 
ping upon the pavement. His view is that one of 
the great advantages asphalte possesses over wood 
at present in vogue, is that it lasts nearly three 
times as long, and the traffic is not being often 
diverted as is the case when a street has to be 
frequently repaved. He regards the extra work 
entailed by the diversion of the regular traffic for 
this purpose as being a more serious money loss to 
the company than the death of a horse by falling. 
Messrs. Pickford and Co. state that the falls 
| upon asphalte are almost always more serious than 
|falls on wood. Splendid horses from their stud 
have been killed by their hind legs slipping apart 
upon asphalte and a broken pelvis resulting, which 
caused death in a few minutes. 

Colonel Haywood, the City Engineer, in the year 
| 1873 carried out a most exhaustive series of obser- 
| vations of accidents to horses on different forms 
| of carriage-way pavements : granite, wood, and 
asphalte. The gathering of the records extended 
| for over 30 days, and was equal to the observation 


| of the running of 478,523 miles of horse traffic. 








The observations showed * that a horse might be 
expected to travel 132 miles over granite, 191 miles 
over asphalte, and 446 miles over wood, without 
an accident, and the report states : ‘‘ It was noticed 
also, that whatever was the nature of the accident, 
the horses recovered their feet more easily on wood 
than they did either on asphalte or granite.” Re- 
garding gradients upon the streets wherein the 
observations were taken, ‘‘ The asphalte pavement 
was, therefore, as regards gradients, more favoured 
than the others. The next in order was granite. 
The wood pavement was, on the whole, the least 
favoured.” As regards weather during the obser- 
vations: ‘*‘ The weather, therefore, on the whole, 
was very favourable to asphalte ; there having been 
a great absence of that weather which creates a 
damp surface and causes that material to be in its 
most slippery state ; and was very unfavourable to 
granite, inasmuch as that material, if clean, 
during dry cold winds is in its most slippery con- 
dition. As regards wocd the absence of rain was 
decidedly favourable to it, although moisture does 
not appear to render that material relatively so 
slippery, or to play so important a part as regards 
safety, as it does with asphalte and granite.” .. . 
** Taking the whole group of conditions into account, 
the asphalte was the most advantageously placed. 
The wood was the next so, and the granite was the 
worst placed.” ‘*That of those accidents 
which are most obstructive to the traffic, as well 
as most injurious to the horses, asphalte had the 
greatest proportion, granite the next, and wood 
the least.” 

In March, 1889, The Horse Accident Preventive 
Society (Slippery Roads) was established. The 
Society, in order to gather statistics as to the rela- 
tive values of the different varieties of pavements 
from the men who are continually in all weathers 
and conditions using them, issued a circular to the 
drivers in the employment of the London General 
Omnibus Company ; the London Road Car Com- 
pany; Messrs. Carter, Paterson, and Co. ; and 
Messrs. Tilling, omnibus and cab proprietors, 
asking the following questions :—1. Which do you 
consider the best form of roadway to drive over ? 
2. Which is the worst ? 


750 men considered wood the best. 


1 219 ,, oo macadam the best. 
ee a a granite cubes the best. 
| ee _ asphalte the best. 


122 men considered wood the worst. 
2 1 man es m am the worst. 
13men_is,, granite cubes the worst. 
1045 ,, - asphalte the worst. 





MODERN UNITED STATES 
ARTILLERY.—No. XX. 
Gravity Return Mount ror THE 8-In. Breecu- 
LOADING Rirte. (Fias. 429 Tro 434.) 

THE barbette, gravity return, central pivot car- 
riage for the &-in. breechloading rifle is shown 
in Figs. 429, page 190, to 434, page 192. The 
carriage is supported on six trucks, two in 
rear and four in front, under or near the trun- 
nions. Its recoil is checked by two recoil cylin- 
ders, and direction is given either by hand or steam 
training gear and double elevating attachments. 
The recoil cylinders A are attached to the car- 
riage, and the piston rods to the front of the slide. 
By means of grooves cut on the surface of the bore 
of the cylinder, presenting a variable aperture for 
the passage of the liquid, the pressure is made con- 
stant throughout the path of the recoil. 

The carriage is secured for sea on the slide 
by turn-buckles. This carriage is also fitted 
with steel-wire breechings, shackled to bolts 
which are fitted with steel springs to relieve the 
strain. The elevating gear is similar to that 
previously described. Although the guns work 
easily by hand, it is, however, considered de- 
sirable to apply electricity to them. An elec- 
tric motor tried on U.S.S. Chicago with the 
8-in. carriage, has proved very successful. Steam 
power is used for training, the engine R being 
placed on the orlop deck, the vertical shaft 
connecting directly with the slides. The engine is 
controlled at will by a handwheel H, which works 
a shaft and pinion, which pinion operates the 
starting gear on the orlop deck by means of a rod 
through the hollow shaft. The securing bolt X 


* Report to Commissioners of Sewers, City of London 
Accidents to Horses on Carriage-Way Pavements, by 
William Haywceod, Engineer and Surveyor to Com- 





missioners, page 70, 


ee 
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MODERN UNITED STATES ARTILLERY: MOUNTINGS FOR 8-IN. NAVAL GUNS. 
(For Description, see Page 189.) 









Fig.481. 





ad 







































Fig. 432 
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GRAVITY REIURN BARBETTE CARRIAGE FOR 8-IN. NAVAL GUN. 
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_PNEUMATIC CARRIAGE FOR 8-IN. NAVAL GUN. 
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MODERN UNITED STATES ARTILLERY: MOUNTINGS FOR 8-IN. NAVAL GUNS. 








































































































CENTRAL PIVOT CARRIAGE FOR 8-IN, NAVAL GUN; U.S. CRUISER ‘‘ CHICAGO. 


fastens the slide to the deck for sea. The piece|worm gears into a pinion on the shaft N, on the, attached to the slide. The clips P P check the 
can be easily trained by hand, by disconnecting the| other end of which is the large pinion wheel| jump of the carriage on the discharge of the piece, 
steam power and by turning the cranks K which | which gears into tracks on the deck. or when the gun runsout. The carriage rests on 
turn the worm shaft, by means of gearing. The' The gun shield is of steel, 2 in, thick, and is! rollers which are let into the slide, the surfaces 
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MODERN UNITED STATES ARTILLERY: MOUNTINGS FOR 8-IN. NAVAL GUNS. 


Fig. 448. 



















































































CENTRAL PIVOT CARRIAGE FOR 8-IN. NAVAL GUN; U.S. CRUISERS ‘‘ BALTIMORE” AND ‘‘ CHARLESTON, 


projecting slightly above the faces of the upper 
plates of the slide girder. 








Pnevmatic CaRRIAGE FoR 8-In. BREECHLOADING | 
Rirte. (Fias. 435 ro 442, Pace 190.) 


Figs. 435 to 442 showa carriage for an 8-in. breech- | 
loading rifle designed by the Pneumatic Gun Carriage 
and Power Company, of Washington, D.C. 

This carriage is what is termed a centre pintle 
carriage, having a circular bed that is mounted 
on rollers which run on a roller path. The 
circular bed is provided with a hook flange and. 
a circular clip A for preventing the lift of the car- | 
riage when the gun is fired. The cheeks are shown | 
at B; they are securely bolted to the circular bed, | 
are extended to the rear, and are supported on a 
rear transom and rollers. The recoil cylinders | 
C, are four in number, and are arranged two on | 
each side of the gun; each pair of these are cast | 
together on a connecting plate, having large trun- | 
nions which rest in bearings formed in the top| ; 
of the cheeks B, and having square caps to|the differential areas of the two sides of the| In this construction of carriage the resistance in 
secure the trunnions. The gun is mounted by piston, air being allowed to cscape to the oppo- taking up the recoil is also in line with the axis of 
its trunnions in slides which work in ways formed site side of the piston by means of a relief valve the gun, dispensing with top carriages and slides, 
between the cylinders. These slides have cross- | arranged in the piston and cylinder, which forms’ and the vertical strains incidental thereto. 
heads to which are connected piston rods D a cushion for the counter recoil of the gun. The) 
and pistons which work in the recoil cylinders traversing is performed by the ordinary means, CENTRAL Pivor Carriace ror 8-InN. BREECH- 
for taking up the recoil of the gun. This carriage and the elevating and depressing of the gun is per-| LOADING Rirte. (Fras. 443 To 446, Pacer 191.) 
does not retain the gun out of battery, as in formed by racks that are attached to the rear| Another design for a central pivot 8-in. carriage 
the case of the disappearing carriage, but it is} end of the lower recoil cylinders, and worked by | isshown in Figs. 443 to 446. It is for use in the half 
immediately returned into battery by means of| the customary worm gearing by the hand-wheel H. | turrets of the U.S.S. Chicago. Its general features 
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are : Double recoil cylinders, steel wire breechings, 
elevating gear fitted so that the gun may be fired 
when the elevating numbers of the gun’s crew have 
hold of the hand-wheels, hand and electric training 
gear, friction drum, toothed wheel and pawl, to 
prevent the gun running in by its own weight, a 
steel shield attached to the slide. The slide rests 
on five trucks, three of which are secured to fit the 
rib, and turn on a circular track of small radius 
under the trunnions ; the other two support the 
rear of the slide and gear into training tracks. 
The gear runs in and out on rollers let into the 
slide. 

Figs. 447 to 450, page 192, show a similar design 
for the U.S.S. Baltimore and Charleston. 








THE BRITISH ASSOCIATION. 

In our last issue we gave a brief account of the 
opening proceedings at the recent meeting of the 
British Association for the Advancement of Science, 
which began at Edinburgh on Wednesday, the 
2nd inst., and concluded yesterday. The meeting, 
on the whole, has been successful. The attendance 
has exceeded 2000, papers have been plentiful, and 
the sections well attended. The weather was fine 
for the Saturday excursions ; of the excursions of 
yesterday we are not able to speak at the time of 
writing. We made reference to the Presidential 
Address in our last issue, and we now, according 
to our custom, take up the work of the sections, 
selecting such parts as are most likely to be of 
interest to our readers. We commence with that 
which most nearly concerns us, namely, Section G, 
or 

THE MECHANICAL SECTION, 
of which Professor W. C. Unwin, F.R.S., was pre- 
sident. The meetings were held ina large room 
in the old University Buildings. The first busi- 
ness, on the members assembling on Thursday 
morning, the 4th inst., was the reading of the 
Presidential Address. This, according to our 
usual custom, we shall print in full shortly. The 
vote of thanks to the President for his address 
was proposed by Lord Kelvin and seconded by Mr. 
G. F. Deacon, of Liverpool. There was a large 
attendance of members to listen to Professor 
Onwin’s address, among those on the platform 
being Sir Douglas Galton, Sir Frederick Bram- 
well, Sir Benjamin Baker, Sir Henry Wood, Mr. 
Preece, Professor Hele Shaw, and Mr. Jeremiah 
Head. 

Tue Cuicaco Exuisirtion. 

The first paper read was a contribution by Mr. 
James Dredge and Mr. Robert 8S. McCormick on 
‘*The. World’s Columbian Exposition for 1893.” 
Mr. Dredge is a member of the Royal Commission 
which has been appointed by the Crown, whilst 
Mr. McCormick is the American representative of 
the Exhibition in England. We print on page 213 
an abstract of this paper. The discussion was 
opened by a few words from Sir Henry Wood, who 
is the secretary to the Royal Commission. He had 
recently returned from Chicago and referred to the 
remarkable progress which had been made in 
erecting the buildings. He said, however, that 
there was little to add, as the paper had so well 
covered the ground. 

Sir Douglas Galton, who is also a member of the 
Royal Commission, said he was anxious that the 
British Nation should be thoroughly well repre- 
sented, aud thought the exhibitors would be well 
repaid for the trouble and expense they would be 
put to. He hoped that as many English people as 
possible would visit the Exhibition. It was his 
opinion that, whenever possible, no young engineer 
should commence his professional career without 
visiting the United States and seeing what was done 
there. There were many conditions so different to 
those prevailing in this country, and these led to 
so different results, that there was always very 
much for an Englishman, especially an engineer, to 
learn. Professor Unwin, in proposing a vote of 
thanks to the authors, said that when he was in the 
United States nothing struck him more forcibly 
than the evident anxiety of Americans that English- 
men should think well of them. This is, at any 
rate, a gratifying sign to Englishmen, for it shows 
that their good opinion is respected, and therefore 
that their friendship is valued. 


Rervuse Destructors aND Exectric Licut. 


A paper by Professor George Forbes on ‘‘ The 
Application of Destructors, especially to the 
Electric Lighting of Edinburgh” was next on the 





list, but in its place the professor gave what was 
really a lecture on the subject; indeed, there 
was no proof that ‘“‘the paper” had ever any 
existence as a written document. This plan of 
giving lectures instead of reading from a paper 
is seldom quite satisfactory. It invariably leads 
to occupying more of the time of the meeting than 
would be taken up were the author confined to his 
text. On the other hand, if successful, it is more 
agreeable to a popular audience, many of whom 
will turn away at the threshold on seeing a long 
manuscript laid out on the desk beside the time- 
honoured decanter. The power of accurate and 
agreeable extemporaneous speaking is a gift that 
is comparatively rare, even among those whose 
business it isto give frequent addresses, as a visit 
to our law courts and churches will show, and 
engineers who attempt it are apt to distress both 
themselves and their audiences. Professor Forbes’s 
matter was, however, sufliciently interesting if his 
manner of putting it forward was open to objec- 
tion. He proposes a scheme whereby Edinburgh 
will be lit by electricity for next to nothing, or, 
rather, at next to nothing in the matter of fuel, 
so that the price of electricity will be brought 
down to less than the price of gas. That would 
be a great thing, and this is how it is to be 
done. Professor Forbes proposes to collect all the 
domestic refuse of the city and burn this in a 
destructor raising steam for the electric machinery 
by means of the otherwise waste heat. The steam 
is not to be applied directly to driving engines to 
work dynamos, but it is to be used for pumping 
water to a height which water is afterwards to be 
used for driving turbines which in turn will drive 
the dynamos. The main object is to obtain an 
accumulator, an hydraulic flywheel as it were, so 
that the work of the motors forming the original 
source of power may be constant in spite of the 
demand for lighting being intermittent. Professor 
Forbes proposes to use Arthur’s Seat for his pur- 
pose. At the top of this eminence he would form 
a reservoir by blocking up a gulley which exists at 
the summit. From thence he would take a pipe 
line to Lochend which was 605 ft. below the site of 
the proposed reservoir. The contents of the reser- 
voir will be about 2,000,000 cubic feet ; and if the 
efficiency of the turbines, including friction in pipes, 
were 75 per cent. there would be an available energy 
equal to 28,000 horse-power hours. We understood 
the lecturer to say that by working the steam pumps 
day and night throughout the year, as compared 
to working only when the light were required, a 
saving in fuel of 20,000/. a year would be made, 
and a saving in first cost of steam machinery 
200,000/. ; but against the latter would have to be 
put 35,000/. for the hydraulic installation. No 
doubt the professor will be called upon to do some- 
thing more than was done in his lecture to sub- 
stantiate his estimates, before he can persuade his 
constitutionally cautious fellow-countrymen to em- 
bark on the scheme of pumping water to the top of 
Arthur’s seat to bring it down again to work 
turbines. A good many more figures were given, 
but owing to the effort made to state them without 
reference to notes, the delivery was very confused 
and we found it impossible to follow them. The 
second part of the lecture was devoted to destructors 
in general, At Leeds, where there is a refuse 
destructor the heat is wasted. At Southampton 
there are two locomotive boilers placed in the flues, 
but no effort is made to drive the gases through the 
tubes, so that 75 lb. of refuse is required to produce 
1 indicated horse-power for an hour. To get the 
best results in burning refuse the speaker said that 
heated air and forced draught should be used. 
There was one curious fact that had come out in 
the course of his investigations, namely, that the 
refuse of a city about equals in steam generating 
capacity its demand for lighting by electricity. In his 
investigations at Paddington he found that by using 
refuse each inhabitant might have a 16 candle- 
power incandescent lamp burning for one hour and 
three quarters each day. 


RerFvusE Disposat. 


The next paper was by Mr. G. Watson, of Leeds, 
and was on ‘‘ Refuse Disposal.” This paper we 
shall print shortly in full with the diagrams. The 
author strongly advocated the use of destructors 
for disposing of refuse, and pointed out the evils 
which follow from the present system employed. 

The two last mentioned papers were discussed 
together. Mr. J. Binnie, the engineer to the 
London County Council, was the first speaker. He 





said that there was no doubt destructors would be 
more used for getting rid of undesirable matter, 
the nuisance of which in large towns was yearly 
becoming a more serious matter. The experience 
in London was that they could burn town refuse 
by itself, but there was no heat to spare in rais- 
ing steam, as the heat produced by combustion 
was required to dry the material. From the 
southern outfall works 30 to 38 tons of sludge were 
sent to sea each day. This contained 90 per cent. 
of moisture so that it would not be possible to 
burn it. 

Mr. Deacon said he had made the first refuse 
destructor in 1872. That was at Liverpool, and 
doubtless many improvements had been since made 
on the design. It had been proposed to take the 
refuse out to sea, but there were difficulties in the 
way, and he, therefore, adopted the alternative of 
burning, using a destructor based on the principle 
of the regenerative furnace. Asa result, it was 
found that the cost of disposal by the latter method 
was greater than by dumping at sea for all districts 
in the neighbourhood of the docks, but if there was 
any long cartage to get the material to the barges, 
it was cheaper to erect the destructor and burn. 
For a longer time they used to deposit the refuse 
in pits, made in the clay for the purpose of getting 
material for bricks. That was satisfactory so long 
as the pits lasted, but they soon became filled up. 
General Webber pointed out that if dust-bin refuse 
were more carefully looked after its calorific value 
would be less. 

Major Cunningham stated that the use of refuse 
for producing heat had been carried on for ages 
inthe East. In India the wood supply would be 
speedily exhausted if it were burnt for domestic 
purposes, and practically the only fuel of large dis- 
tricts was dried cow-dung. In large towns the 
great difficulty of disposing of sewage by any other 
means than that of sewers arose through cartage. 
In Paris they had almost come to a deadlock on this 
account. 

Mr. A. Rigg thought the proposal of Professor 
Forbes quite practicable, but if it were objected to 
use the top of Arthur’s Seat, there were plenty of 
sites lower down, but sufficiently cael for the 
purpose. He strongly opposed the erection of 
destructors in different quarters of the city, on 
account of the nuisance that would arise. He 
thought there ought to be one large destructor at 
a remote spot. In close calm weather, especially 
foggy weather, the fumes from the destructor 
would be a great nuisance. In answer to the last 
statement, Mr. Deacon said that with the regenera- 
tive system there was no smoke and no smell, but 
he thought there would be difficulty if the heat 
were taken to raise steam. 

Professor Forbes read a passage from an official 
report, in which particulars were given of the 
Southampton destructor.* This apparatus had 
been at work for six years, the charge for repairs 
being nil, and no obnoxious fumes being given off. 
That, the speaker said, was the universal expe- 
rience when a properly designed destructor was 
used in a proper manner, without large quantities 
of animal matter being thrown on at once. No 
doubt the sludge could be burnt with ashbin 
refuse, but he did not advocate the burning of 
sludge when steam was to be raised. His reser- 
voir would do nothing to detract from the beauty of 
Arthur’s Seat. 

Mr. Watson, in replying to the discussion, said 
that Mr. Binnie had pointed out that the Crossness 
sludge contained 90 per cent. of moisture. That 
was also the case at Ealing, but at the latter place 
the sludge was successfully burnt by mixing it with 
refuse, so as to absorb the moisture. Many people 
seemed to think that it was not possible to raise 
steam by means of destructors without allowing 
noxious fumes to escape. He did not see 
that the ‘argument could be supported. The 
heated gases were there and were allowed to 
escape. Why should they not pass through asteam 
boiler, which would be placed at a distance from 
the furnace. If the heat were not used it would 
be cheaper to send the refuse to sea in many cases, 
but, counting the saving of fuel in raising steam 
in this way, the use of the destructor was the more 
economical. 


ABSORPTION AND FILTRATION oF SEWAGE. 
A paper by Mr. R. F. Frantham, M. Inst. C.E., 


* This destructor was the subject of a paper read by 
Mr. Bennett at the recent Portsmouth meeting of the 
Institution of Mechanical Engineers. We shall publish 
this paper in full shortly. 
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ELECTRIC PUMPING PLANT FOR NORTH SEATON COLLIERY. 
CONSTRUCTED BY MESSRS. ERNEST SCOTT AND MOUNTAIN, NEWCASTLE-ON-TYNE. 
(For Description, see Page 197.) 


under the Mersey ” was next read. This is printed | Lomond. The estimated cost was 8,000,0001. 
in extenso on page 212. | There was to be a tunnel 120 ft. high, besides 
Sir Benjamin Baker, in proposing a vote of the various necessary locks. In the discussion 
thanks to the author, bore testimony to the extra-| which followed, Mr. Macfie, who had devoted | 
ordinary difficulty of the work, and to the courage|many years to a consideration of the sub- 
and skill with which it had been carried out. It| ject, strongly supported the scheme. The 
was, he said, quite possible to scheme a shield for canal, he said, was almost indispensable in 
any given soil. Mr. Greathead had shown what| time of peace and absolutely necessary in time of 
could be done in this way. But working under| war. Admiral Ommanney also spoke of the de- 
heavy air pressure was a very serious thing. With | sirability of the canal from a strategical point of 
30 lb. to-35 lb. paralysis was induced, and this| view. Mr. Jeremiah Head pointed out that ship 
might lead to death. He had been in the shield | canals might be divided into two classes; one in 
when the work described had been going on, and} which a marine thoroughfare was provided, as in 
it was really marvellous to see how it was done.|the proposal then before the meeting, and the 
They did a length in three hours with three men, | second in which the canal was simply a means of 
and the cost was far less than when the work was | carrying ships inland so as to deliver cargo nearer 
being muddled, and comparatively no progress was|the place of use. The Manchester Ship Canal 
being made. was an instance of the latter. 
A Proposep Fort anp Ctype Suip Canal. | Thncostinn Cemangouman, 
A paper by Mr. D. A. Stevenson, in which a! MECHANICAL TRANSMISSION OF PARCELS. 


scheme for a Forth to Clyde ship canal wasset| The proceedings in Section G were opened on 
forth, was next read. A large map showing the the second day (Friday, August 5) with a descrip- 
route and sections had been prepared, but unfor- tion by Mr. D. Cunningham of a model, which had 
tunately there was no room to hang it. The route been exhibited elsewhere, of a system which had 
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loaded on to the carriage automatically at given 


stations, the carriages provided for the purpose 
running continuously. The mechanism would be 
difficult to describe without illustrations. Wire 
rope is used for traction, and a speed of travel of 
34 miles per hour is reached. With electric traction 
the speed would be higher. 


Exectric Locomotives. 

A paper by Mr. Alexander Siemens, in which he 
described two electric locomotives recently supplied 
to the City and South London Railway, was next 
read. These were described as the most powerful 
of their kind. Each locomotive carries two motors, 
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recommended passed up the valley of the Forth been devised for the distribution of parcels. The 


and into Loch Long, after passing through Loch machine was designed so that the parcels were | 


ere sereenasnneeaa sone 


and the use of all gearing is obviated by winding 
the armatures of the motors on the axles of the 
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wheels of the iocomotive. The motors for the two 
locomotives were tested before they were fitted 
into their places by means of a Prony brake. The 
results of these tests were given in a table from 
which there is an extract on the preceding page. 

As these locomotives have to keep time with the 
others their full power cannot be utilised. Ob- 
servations of the current and electromotive force 
have been made simultaneously by taking sets of 
readings on the ammeters and voltmeters, both at 
the generating station and on the locomotive, and 
the results had been plotted on curves which were 
hung on the screen. At the time these observa- 
tions had been made the locomotives had run about 
8000 statute miles, and the wear of the brushes 
had been at the rate of about 4 in. per 1000 miles 
run. When the train is started the current is 
regulated by the driver so as not to exceed a 
certain amount. This is done by switches insert- 
ing resistances into the main circuit, but these 
resistances are cut out within half a minute 
of starting, so as to keep the waste of energy 
in the resistances as low as possible. Each 
locomotive fully equipped weighs 134 tons, and the 
weight of the train of carriages it has to draw is 
about 21 tons, without passengers. From another 
table exhibited it was seen that the average power 
developed by each locomotive requires a current of 
not more than 50 ampires, although in starting as 
much as 140 amperes are required. 

The discussion on this paper was opened by Mr. 
J. H. Greathead, who gave some particulars of the 
line. The steepest gradient is 1 in 40 ona curve 
of 100 ft. radius, this was only used in descent. 
The steepest up gradient is 1 in 30 and is on the 
same curve. The power is all derived from one 
station, placed at the end of the line, which is 3} 
miles long. On the Tuesday previously nearly 
30,000 peuple were carried, and taking all the year 
round an average of more than half the seating 
capacity of the trains was occupied ; the figures 
being an average of 51 passengers per journey, the 
full capacity being 96. This, the speaker thought, 
was a higher average than on any otherline. They 
had two types of locomotive, one geared and one 
direct driving, and their experience had been to 
cause them to prefer the direct driving, in which 
the working was very satisfactory, the armatures 
being quite cold after a run out and back. The 
commutators and brushes also worked very satis- 
factorily. Mr. Greathead thought that their ex- 
perience with the City and South London Railway 
proved that suburban lines could be worked with 
electric locomotives quite as well as with ordinary 
steam locomotives. 

Professor Sylvanus Thompson said that though 
these were large electrical locomotives compared to 
what had been seen up to the present time, he 
thought that they were but intermediate between 
the small locomotives of the past and the larger 
that were yet tocome. In the t much of the 
trouble that had been gone through in adaptation of 
electrical energy to applied mechanics, had arisen 
from the electrician not often enough consulting 
the mechanical engineer. Now that electricity had 
passed into the domain of the engineer, and elec- 
trical locomotives were being produced, he antici- 
pated that a corresponding trouble would arise 
through the engineer not often enough consulting 
the electrician. The strong turning moment re- 
quired at starting necessitated a large current, and 
this caused heating, but if the magnetic field were 
increased this trouble would be overcome. Some 
years ago Professors Ayrton and Perry showed how 
to save weight in an electric motion by making large 
armatures and small field magnets. But in an electric 
locomotive weight was necessary for the same reason 
as insteam locomotives. This would be compatible 
with leaving large massesof iron inthe field magnets, 
and so there would be less current through the 
armature. There had been troulle with the light 
locomotives in early days, but Messrs. Mather and 
Platt were now building an elestric locomotive 
which was to be more powerful than anything 
which had gone before, and it would be an interest- 
ing point to see if they had followed these lines 
and gone for bigger field magnets. In speaking 
upon central stations Professor Thompson said 
that the plan of having large vertical engines and 
driving the dynamos by belt gear was one which 
would pass away in favour of high speed engines 
and direct driving. One difficulty with the ange 
slow-speed engine was that it could not quickly 
adapt itself to the changes in demand, but agged 
behind to the extent of three or four strokes. 


There had been many troubles in the early days at 
the railway in question, but many of these would 
have been avoided had there been a high-speed 
engine driving each dynamo direct. There was, 
however, one advantage with the belt. It acted as 
a safety arrangement, so that if the machine were 
over driven the belt would slip and so prevent 
damage to the dynamo. 

Mr. Traill, of Antrim, referred to the working of 
the first electrical railway at the Giant’s Causeway. 
That was still working satisfactorily, but it would 
show the increase that had been going on in size, 
when he stated that their first generator weighed 
124 cwt., the next 35 cwt., the next 5 tons, and now 
they had one of 8 tons weight. 

Professor G. Forbes said that the way in which 
many past difficulties had been overcome was by 
making the locomotives largeenough. He pointed 
out how a faulty detail had been intrcduced by an 
endeavour to arrange for weight being carried by the 
frame, which had resulted in cutting away the pole 
piece, so that there was an insufficient path for the 
magnetic flux. Another trouble was the brushes. 
Messrs. Siemens used wire gauze brushes, but the 
speaker had introduced carbon brushes. He must 
however, protest against the way in which these 
were held, so that fluting was caused and imperfect 
electrical contact would result. The cure for this 
was to have a large number of carbons, each pressed 
up bya light spring, so that each part might be 
kept in contact. He noticed that the variation 
in voltage, as shown by the tables on the 
screen, was greater than he was accustomed 
to see in American practice. Probably this 
was due to the hunting of the governor. The 
starting of the train was the important part to con- 
sider and not the speed, so the former should be 
given more prominence in tabulating results. In 
America the plan of having the armature on the 
axle had been tried, and had always failed because 
the connections between the commutator and the 
armature had got broken. If the Siemens motors 
did not have this trouble it would be because there 
was some improvement introduced to meet this 
defect. The permanent way, too, must be good. 
He would have advised a more rigid mounting 
because springs cause trouble. At Yonkers, in 
America, they had a system by which the wheels 
were connected with the motor by coupling-rods. 
In that case they had the motor running at the 
same speed as the wheels, but there was no gear- 
ing. The objection to this on tramways was that 
the attendants did not understand keeping the 
brasses in order, but on a railway there would be 
men who were able to let the brasses properly 
together. The speaker next drew on the black- 
board an arrangement he had devised for driving 
by a combination of double connecting-rod and 
coupling-rod, the whole forming a triangle as in the 
diagram annexed. This would give a large arma- 
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ture, and would get over the trouble from vibra- 
tion. 

In replying to the discussion, Mr. Siemens said 
that Professor Thompson had indicated the right 
direction to take in designing a good electric motor, 
but he would make the armature large as well as 
the field magnets. As the armature was rigidly 
connected to the axle, they made a distinction 
between a drum armature and a Gramme armature. 
In the drum armature the bars were bound with 
steel wire, and were in one rigid piece with the 
axle. With the Gramme armature they could not 
keep them rigid in the same way, and there was 
always a chance of them shaking loose. Professor 
Forbes had alluded to the carbon brushes, but he 
thought that the brushes were not a great matter if 
the motor. was properly constructed. Professor 
Forbes had said that the efficiencies at low speeds 
Were most important, and should be given more 
prominence in tabulating results, but in this he did 








not agree. It may be pointed out that what Pro- 





fessor Forbes said was important was the starting of 
the train. 

Professor Unwin said that the motors were being 
increased in power, and this would throw the difli- 
culty back on the mechanical engineer by the 
breaking of the axles. That, however, was some 
distance in the future yet. 


A Current Motor. 


An interesting paper by Messrs. F. Purdon and 
H. E. Walters, entitled ‘‘The Utilisation of the 
Energy of Flowing Water,” was next read. The 
authors referred to the points that had brought 
water power into more prominence of late, the 
chief of these being that the electrical engineer has 
begun to succeed in transmitting energy easily and 
cheaply to a distance from the source of power and 
storing it for use. The effect of this, the paper 
said, is visible in the large expenditure incurred in 
many places in impounding water. Instances 
mentioned were the Falls of Schaffhausen on the 
Rhine ; Geneva on the Rhone; Tivoli, for the 
supply of electric light to Rome; Holyoke, in 
Connecticut ; the experiments at the Frankfort 
Exhibition ; and the great Niagara scheme. Such 
natural sources of power in this country are very 
limited, but opportunities for using tidal power are 
more numerous. The most effective method of using 
tidal water is to impound water and work turbines 
in the ebb, but the expensive works required ren- 
der the commercial success very doubtful. With 
a tidal range of 20 ft. a reservoir 1 acre in extent 
would be required to obtain 25 horse-power for 
8 hours a day. The authors propose using the 
energy of the tidal or the stream flow in another 
way. The total energy of a stream varies as the 
cubeof the velocity, and the pressure exerted against 
a plane surface at right angles to the direction of 
motion varies nearly as the square of the velocity 
or equivalent head. A table was exhibited giving 
the results for velocities of stream from 1 to 6 
miles per hour. At three miles an hour the pres- 
sure would be 18.9 lb. per square foot, and the 
total energy would be 0.15 horse-power per square 
foot of sectional area; at six miles per hour the 
pressure would be 75.6 lb. per square foot, and the 
total energy 1.2 horse-power per square foot of sec- 
tional area. From the figures shown it was apparent 
that streams of fairly high velocity only would give 
good results, unless a large volume of water were 
utilised. Floating undershot wheelsare used onsome 
very rapid streams, such as the Rhine, Danube, 
and Douro, but the power obtained is small. The 
most effective speed for the paddles is found to be 
half the velocity of the current. The authors have 
gone on the principle that the sectional area of the 
stream entering the machine should be large, and 
that the motion of the floats should be in the 
direction of the stream. In order to gain these 
ends two barges, each 50 ft. long by 10 ft. 6 in. 
wide, were braced together with an open channel 
between them. An endless iron railway, tilted to 
an angle of 45 deg. with the horizontal, is fixed 
above the water level.. Round this track travels, 
on wheel carriages, a pitch chain which carries 29 
blades, each 4 ft. wide by 3} ft. deep, twelve of 
which are always completely immersed in the water 
under the barges, the latter being moored at an 
angle of 60 deg. to the current, and the blades are 
fixed at right angles to the stream and at 30 deg. 
to the direction of motion. The blades are arranged 
en échelon, and in this way a blade area 151.6 square 
feet is exposed to the action of the water. The 
motion is transmitted to a working shaft through 
suitable gearing. The effect of tilting the track is 
that 12 of the blades are always vertically in the 
water, while 12 are travelling back horizontally in 
the air. In tests made under the direction of 
Professor Unwin it was found that 11 per cent. of 
the total energy of a stream of three miles an hour 
was returned on a brake wheel. The hydraulic 
efficiency, neglecting friction, was calculated at 32 
per cent., so there was a loss of 21 per cent. due 
— to the imperfect action of the water on the 

lades, and partly on the fricticn of the chain and 
gearing. The results were pronounced encouraging 
so far that the actual efficiency was as high as that 
of any other current motor. From an analysis of 
the results it was determined that by improvement 
in design an efficiency of 25 per cent. could be 
obtained. Guided by experience, and the criticism 
of Professor Unwin, a new motor was designed. 
This consists of a single pontoon through which 
the tide flows, the stream being concentrated by 
means of a bell-mouth guide blades. The water 
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is directed at right angles to the total current, 
that being the direction of travel of the paddles. 
In this way the vessel can be moved athwart the 
stream, and the greatest sectional area of the river 
can thus be utilised. Further particulars of the 
working of the machine are given, based upon the 
assumed efticiency of 25 per cent. As, however, a 
motor of this description is about to be constructed, 
it may perhaps be more interesting if we leave the 
subject for the present with a view to returning 
to it when the new machine is constructed and 
actual experimental data have been obtained. 


Tue Hypravutic Ram. 


Mr. H. D. Pearsall next read a paper in which 
he described a modification he had devised for im- 
proving the action of the hydraulic ram. The 
chief feature in this design was the application of a 
cam action to close the main valve of the ram more 
slowly at the last part of the motion. This would 
be worked by a supplemental motor and would 
secure the more steady and quiet working of the 
mechanism. It would perhaps be advisable to 
defer a detailed description of this device until the 
author has translated his design into actual fact 
and experimental data have been obtained. 

These two papers were discussed together. 

Mr. Killingworth Hedges was the first speaker. 
He thought it was cheaper to use coal than fixed 
tide motors described, because the works had to be 
so very strong to withstand floods. The floating 
motor might, however, be used with advantage in 
many positions, notably in India. 

Sir Frederick Bramwell said that experiments 
had been made in damming the tidal flow at Bristol 
where the rise and fall was so great that the condi- 
tions were exceptionally favourable. It had, how- 
ever, been determined that the scheme would not 
pay until the price of coal reached 41. a ton. In 
the case of the floating motor there was a great ad- 
vantage over the impounding system with its vary- 
ing head. 

Professor Osborne Reynolds suggested that 
checking the tidal flow might lead to silting of the 
river. Mr. Jeremiah Head said that considering the 
growing importance of obtaining and storing power, 
care should be taken not to discourage any scheme 
that promised to open up a fresh field. Colonel 
Cunningham doubted the advisability of using the 
motor in India on account of the great variation in 
the volume and velocity of rivers at different 


. seasons. 


Professor Hele Shaw said that it was often con- 
sidered that when a machine attained its simplest 
form it had reached the highest perfection that 
could be attained, and this was doubtless why the 
hydraulic ram had so long remained in its primitive 
condition. His opinion was that often greater 
complexity was necessary to higher perfection, and 
this might be the case in regard to the suggested 
alterations in the hydraulic ram. He suggested 
that by the use of semi-spheres the floats of the 
tide motor might be made to work wholly under 
water. The concave surface would be the driving 
face, and the convex part would be presented in 
the return motion against the stream, on the same 
principle as the anamometer. This would detract 
from the efficiency, but there might still be suffi- 
cient margin to work upon, and there would be 
certain practical advantages in not lifting the 
blades cr floats from the water. 


A New WInpMILt1. 

Professor J. Blyth next described a new form of 
windmill which he had devised, on the principle of 
the Robinson cup anemometer, which he used ex- 
perimentally for charging storage cells. 


Metatuic FLexisLte Tusine. 


The last paper taken was contributed by Mr. 
G. R. Redgrave, in which he described the Leva- 
vasseur flexible metallic tubing which is made by 
winding strips of metal, so that the convolutions 
lock by their edges and overlapping. 

In coiling this strip the smaller notch fits into 
the larger one, and room is allowed for a certain 
amount of play, so that a species of piston joint is 
obtained, as the small notch works within the larger 
one in a very similar way to that in which the pis- 
ton travels in thecylinder. In tubes thus made, it 
becomes possible to omit the rubber and to obtain 
a perfectly tight joint between the metal surfaces. 
The amount of play or flexibility depends to some 
extent on the size of the pipe, the thickness of 
the metal strip employed, and the character of the 





section. The strips are rolled between a series of 
molettes, which produce the requisite corrugation, 
much on the same principle that the larger sections 
in iron and other sanitle are rolled in the mill. 
Recently, by an improvement in the processes of 
manufacture, it has become possible to produce a 
flexible pipe in which the coils are soldered together 
as the tube is formed, and the flexibility is obtained 
by the extension and compression of V-shaped 
folds in the metal. 

A brief discussion followed and the section then 
adjourned. 

(To be continued.) 








THE BRITISH BATITLE-SHIP 
‘“*RAMILLIES.” 

WE give this week, on our two-page plate, illustra- 
tions of the engines of the new battle-ship Ramillies, 
now being completed ati the works of Messrs. James 
and George Thomson, Limited, on the Clyde, and 
these we hope to supplement in a future issue by 
engravings showing the vessel at various stages of 
construction. Deferring until then any reference to 
the ship, we will only now describe the engines, in the 
construction of which, with all auxiliary machinery, 
in the short period of twelve months, evidence was 
afforded of the resources of the department of the 
extensive works over which Mr. J. G. Dunlop presides 
as manager. It must not be assumed either that at 
the period stated only the parts of the engines were 
completed, for both sets of main engines were then 
completely fitted up to the smallest detail in Messrs. 
Thomson’s erecting shop, with the condensers and all 
connections, thrust blocks and shafts in position com- 
plete. In the boiler shop the eight boilers were also 
all arranged in position, with smoke-boxes, uptakes, 
and all boiler mountings, furnace fittings, and firebars, 
and the two funnels each 8 ft. 6 in. external diameter, 
and 90 ft. high from the dead plates of lowest fur- 
naces, were lying alongside, all ready for placing on 
board. 

The main propelling machinery, which was designed 
at the Clydebank works, and which is to indicate 13,000 
horse-power. under forced draught when making 108 
revolutions per minute, consists of two sets of engines 
of the triple-expansion vertical inverted type. Each 
setis placed inaseparate engine-100m, the powder maga- 
zine being between; each is in all respects exactly 
similar; everything to the smallest detail being in 
duplicate. The cylinders are 40 in., 59in., and 88 in. 
in diameter respectively, with a stroke of 4 ft. 3 in., 
they are entirely independent castings and are con- 
nected together by steel stay-rods securely attached to 
each other. To still further increase their stability in 
case of ramming, &c., the column heads have strong 
cast-steel struts fitted in between them. The receivers 
consist of copper pipes attached to gun-metal branches 
and expansion joint stuffing-boxes. The whole of the 
cylinders are steam-jacketed, the working barrels 
of the high pressure and intermediate pressure being of 
forged steel, and those of the low-pressure cylinders of 
specially hard close-grained cast iron. The slide 
valves are on the sides of the cylinders, those for 
the high pressure being of the piston type, whereas 
the intermediate-pressure and low-pressure cylinders 
have flat triple-ported valves, there being two 
to each low-pressure cylinder, one on the forward 
and the other on the aft side. A special type of relief 
ring is fitted at the back of these flat valves and 
balance pistons are supplied to all the cylinders to re- 
duce the strain on the valve gear as far as possible. 
The valve gear is of the double eccentric link motion 
type, and is reversed by means of a double cylinder 
engine attached to one of the cast-steel back columns 
of the main engines. To insure the maximum of effi- 
ciency and economy at all the powers required by the 
very varied exigencies of naval service, means are pro- 
vided for altering the expansion in each cylinder inde- 
pendently of the others. The back columns are of 
cast steel, with separate hard cast-iron faces for the 
guides, and the front columns are of forged steel, thus 
giving a clear view from the starting platforms, which 
are arranged in the wings of the ship. 

To insure the desired minimum possible weight the 
main condensers, which have a collective cooling sur- 
face of 14,700 square feet, have both the casings and 
ends built up entirely of navai brass plates riveted 
together. The steam is condensed outside the tubes, 
the circulating water passing through them. The 
water is supplied by four large 164-in. Gwynne’s 
centrifugal pumps, each driven by an independent 
engine. Suctions are also led to the bilges from those 
centrifugals, which are each capable of discharging 
1100 tons of water per hour in ordinary work. 

The crankshaft for each set of engines is in three 
separate interchangeable pieces, the cranks being set at 
120 deg. to one another. The crank-arms are cut 
away as much as possible for lightness and for con- 
venience in fitting the centrifugal lubricators for the 
crank-pins. The crankshaft, thrust, and propeller 
shafts are all hollow, an 8-in. hole being bored through 





their entire length, and they are each forged from a 
solid steel ingot. The thrust-blocks and collars are of 
cast steel. The latter are lined with white metal and 
are of the horseshoe type, each being separately ad- 
justable. The screw propellers are four-bladed, the 

lades, bosses, tail-pieces and guards being of gun- 
metal and the bolts of forged naval bronze. 

Steam is supplied by eight single-ended cylindrical 
return tube boilers working at 155 lb. pressure per 
square inch, having each four corrugated furnaces 
3 ft. 4 in. in diameter. These boilers are illustrated on 
page 194, where all dimensions are given. For the 
purpose of shutting off each combustion chamber from 
the others, and also for regulating the draught in 
same, separate dampers are fitted in the passage from 
each through the smoke-boxes, and gear arranged to 
work the same conveniently from the stokehold floor. 
Following out the principle of subdivision, each two 
boilers are in a separate watertight compartment with 
independent coal supply, separate access from and to 
the main deck, &c. The total grate surface is 700 
— feet, and the total heating surface 19,8C0 square 

eet. 

The exhaust steam from the whole of the auxiliary 
machinery in the ship is led into an auxiliary exhaust 
pipe, which is connected both with the atmosphere, by 
means of the auxiliary waste steam-pipe carried up 
outside one of the funnels, and with the two auxiliary 
condensers, one in either engine room. Each of the 
latter condensers has its own air and circulating pump, 
entirely independent of those for the main condensers, 
and worked by independent engines. The combined 
cooling surface of these two auxiliary condensers is 
1800 square feet. In the main engine rooms there are 
also two double-cylinder turning engines, two evapo- 
rators with independent feed-pumps, two distillers 
with circulating and distributing pumps, two Weir’s 
main-feed pumps, euch of ample size to supply 
the whole of the boilers at full power, 
four double cylinder, double-acting bilge and fire 
pumps, a pump for pumping out the drain tank, and 
two ventilating fans 6 ft. in diameter, each driven by 
a separate steamengine. Forward and aft of the main 
engine rooms are auxiliary engine rooms, in which are 
placed two sets of electric light engines and dynamos, 
each capable of generating a current of 400 ampéres 
with an electromotive force of 80 volts, four triple air 
compressors for charging the torpedo tubes and tor- 
pedoes, two hydraulic engines for working the 67-ton 
guns, a large steam pump for general purposes, and 
two ventilating fans and engines precisely similar to 
those in the main engine rooms. The engineer’s work- 
shop, situated off the aft auxiliary engine room, has also 
an engine for driving the machines, which comprise 
two lathes, a drilling machine, a shaping machine, a 
punching and shearing machine, and other requisites 
of a fully-equipped workshop. Distributed through. 
out the ship are also the steering engine and gear in a 
special compartment, two capstan engines, a third 
electric light engine and dynamo, and eight ventilating 
fans and engines. On deck there are two boat-hoist- 
ing engines for lifting on board the second-class tor- 
pedo boats and steam launches, two steam winches for 
coaling, and four Ash hoisting engines. In the boiler 
compartments there are eight fans 5 ft. 6 in. in diameter, 
each with its separate engine for supplying the forced 
draught for the rose and also four double-cylinder 
double-acting auxiliary feed pumps, which complete 
the list of the auxiliary engine complement of the ship. 

(To be continued.) 





ELECTRICALLY DRIVEN PUMPS AT 
NORTH SEATON COLLIERY. 

Tue interesting pumping plant which we illustrate 
on page 195 has been built by Messrs. Scott and 
Mountain, Limited, of the Close Works, Newcastle- 
on-Tyne, for North Seaton Colliery. The pumps have 
been designed to deliver 250 gallons cf water per 
minute, through 1300 yards of 8-in. pipe, against a 
head of 50 ft. The motor which drives them gives 
20 horse-power, when running at its nominal speed of 
720 revolutions per minute. This speed is reduced to 
the 30 revolutions at which the pump shaft runs by 
worm gearing, as indicated in our engraving. The 
worm, which runs in an oil bath, is of wrought iron 
and the wormwheel is phosphor bronze. A thrust 
bearing is employed to take up the pressure in the 
worm spindle. The pumps, as will be seen, are three 
in number. The rams are of gun metal 9 in. in 
diameter, and the stroke is 15in. The crankshaft and 
connecting-rods are steel. The dynamo which supplies 
the current to the motor is at bank, and the cable 
connecting the two is 2700 ft. long. A special switch 
is used at the motor end to prevent sparking at the 
terminals when starting. The dynamo is belt driven, 
being designed to run at 800 revolutions per minute, 
at which its output is 65 ampéres at 300 volts. It can 
be used for electric lighting when not working the 
pump. The engine which drives it is of the vertical 
type, having a single cylinder 13 in. in diameter by 
10-in. stroke. It is intended to run at 200 revolutions 
per minute. 
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THE COLUMBIAN EXPOSITION. 
THE GOVERNMENT BUILDING. 
(Concluded from page 137.) 

We this week complete our illustrations of the 
details of the Government building that is being 
erected at Jackson Park, and which will form a part 
of the Columbian Exposition. Figs. 111 to 119 are 
further details of the columns and framing of the | 
central rotunda ; Figs. 111, 112, 116, and 117 show | 
the lower part of the main column, Figs. 116 and 117 | 
being details of the bedplates, to which the roll of the | 
column, Fig. 112, is bolted. Fig. 119 shows the junc- | 
tion between the column and thearched rib. Figs. 120 
to 125 are details of the framevork at the main 
entrances of the building. Figs. 120 to 122 are details 
of column 75 ft. in height; they beiong to that part | 
of the facade where there are two galleries, the levels | 
of which are shown on the figure. The columns 
shown in Figs. 123 to 125 occur at another and lower 
part of the facade. Fig. 126 is a drawing of one panel 
of the exterior. Like that of all the other buildings, 
this is finished in cement and fibrous plaster, conceal- 
ing the iron and timber framework. The general | 
appearance of the building is well shown by the per- 
spective view we published in our issue of May 20) 
last. We complete our somewhat extended notice of | 
this magnificent building by some extracts from the 
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specification for the iron and steelwork : 
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Standard Test-Piece.—The tensile strength, limit of 
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‘with an elastic limit not less than 26,000 Ib. per square 











elasticity, and ductility, shall be determined from a inch, and an elongation of not less than 12 per cent. 
standard test-piece, not less than } in. in thickness, cut | All plates over 24in, in width must have a tensile strength 
from the full-size bar, and planed or turned parallel ; if | not less than 46,000 1b. per square inch, with an elastic 
the cross-section is reduced the tangent between shoulders | limit not less than 26,000 Ib. per square inch. Plates 


| shall be at least twelve times its shortest dimension, and | from 24 in. to 36 in. in width must have an elongation of 


the area of minimum cross-section in either case shall be | not less than 10 per cent. ; those from 36 in. to 48 in. in 


not less than one-quarter of a square inch and not more 


| than one square inch. Whenever practicable, two oppo- 


site sides of the piece are to be left as they come from the 
rolls, but the finish of opposite sides must be the same in 
this respect. A full-size bar, when not exceeding the 
above limitations, may be used as its own test-piece. In 
determining the ductility the elongation shall be mea- 
sured, after breaking, on an original length the nearest 
multiple of a } in. to ten times the shortest dimension of 
the test-piece (in which length must occur the curve of 
reduction from stretch on both sides of the point of frac- 
ture), but in no case on a shorter length than 5 in. 

Tension Iron for Open Trusses.—All iron to be used in 
the tensile members of open trusses, rods, pins, and bolts, 
except plate iron over 8 in. wide and — iron, must 
show by the standard test-pieces a tensile strength in 
pounds per square inch of 

7000 x area of original bar as 
ae circumference of original bar {ell in inches), 





| width, 8 per cent. ; over 48 in. in width, 5 per cent. 
| _ Shaped Iron.—All shaped iron must show by the stan- 
pany sire a tensile strength in pounds per square 
inch o} 
7000 x area of original bar 
circumference of original bar 
with an elastic limit of not less than one-half the strength 
| given by this formula, and an elongation of 14 per cent. 
| for bars § in. and less in thickness, and of 11 per cent. for 
| bars of greater thickness, 
| Hot Bending.—All plates, angles, &c., which are to be 
bent hot in the manufacture, must, in addition to the 
above requirements, be capable of bending sharply to a 
| right angle at a working heat without sign of fracture, 
| Rivet [ron.—All rivet iron must be tough and soft, 
| and ery of the full diameter of the rivet must be 
capable of bending cold until the sides are in close con- 
tact, without sign of fracture on the convex side of the 
| curve. 
| Bending Tests.—All structural iron above specified in 


49,000 — 


with an elastic limit not less than one-half the strength | Clause 4 must bend cold, 180 deg., without sign of frac- 
given by this formula and an elongation of 18 per cent. | ture, to a curve the inner radius of which equals the 

Plate Iron.—Plate iron 24 in. wide and under, and | thickness of the piece tested. Specimens of full thick- 
more than 8 in. wide, must show by the standard test- | ness cut from plate iron or from the flanges or webs of 
pieces a tensile strength of 48,000 Ib. per square inch, | shaped iron, must stand bending cold, through 90 deg., 
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to a curve the inner radius of which is one and a half 
times its thickness, without sign of fracture. 

Number of Test-Pieces.—For each contract four standard 
test-pieces and one additional for 50,000 lb. of wrought- 
iron must, if required, be furnished and tested by the 
contractor without charge, and if any additional tests be 
required by the supervising architect, they will be paid 
for at the rate of 5 dols. each, or if the contractor desires 
additional tests, they shall be made at his own expense, 
under the supervision of the Government, the quality of 
the material to be determined by the result of all the 
tests in the manner set forth in the following clause: 

Variation of Weight.—A variation in cross-section or 
weight of rolled material of more than 2} per cent. from 
that specified may be cause for rejection. 

Steel.—No specific process or provision of manufacture 
will be Pte, peat that it must be of American manu- 
facture, provided the material fulfils the requirements of 
this specification. 


Test-Bars.—From three separate ingots of each cast |_ 


around sample bar not less than # in. in diameter, and 
having a length not less than twelve diameters between 
jaws of testing machine, shall be furnished and tested 
by the manufacturer without charge. These bars are to 
be truly round, and shall be finished at a uniform heat, 
and arranged to cool uniformly, and from these test- 
pieces alone, the quality of the material shall be deter- 
mined as follows : 

Tensile Tests.—All the above described test-bars must 
have a tensile strength within 4000 lb. per square inch of 
that specified, an elastic limit of not less than one-half of 
the tensile strength of the test-bar, a percentage of elon- 
gation not less than 1,200,000 + the tensile strength in 
pounds per square inch, and a percentage of reduction of 
area not less than 2,400,000 + the tensile strength in 
pounds per square inch. In determining the ductility 
the elongation shall be measured after breaking on an 
original “4 of ten times the shortest dimension of the 
test-piece, in which length must occur the curve of reduc- 
tion from stretch on both sides of the point of fracture. 

Number of Test-Pieces.—For each contract four such 
tests respectively for reduction of area and for bending, 
and one additional of each for each 50,000 lb. of steel 
must, if required, be made by the contractor without 
charge ; and if the supervising architect is not satisfied 
that the reduction of area test correctly indicates the 
effect of the heating and rolling, such additional tests for 
tensile strength, limit of elasticity, and ductility, as he may 
desire will be made for him on test-pieces conforming to 
the provisions of clause 3, at the rate of 5 dols. each, 
or, if the contractor desires additional tests, he may make 
them at his own expense, under the supervision of the 
Government, the quality of the material to be detern ined 
by the result of all the tests in the manner set forth in the 
following clause. 

Rivet Steel.—Rivet steel must have a specified tensile 
strength of 60,000 lb. per square inch, and test-bars must 
have a tensile strength within 4000 lb, per square inch of 
that specified and an elastic limit, elongation, and reduc- 
tion of area at the point of fracture, as stated in 
clause 17, and be capable of bending double, flat, with- 
out sign of fracture on the convex surface of the bend. 

Variation of Weights.—A variation in cross-section or 
weight of rolled material of more than 24 per cent. from 
that specified may be cause for rejection. 

Cast Iron.—All castings shall be of tough grey iron, 
free from injurious cold shuts or blow-holes, true to pat- 
tern and of a workmanlike finish. Sample pieces 1 in. 
square cast from the same heat of metal in sand moulds 
shall be capable of sustaining on a clear span of 4 ft. 6 in, 
a central load of 500 lb. when tested in the rough bar. 


WorKMANSHIP. 

Inspection.—Inspestion of the work shall be made as it 
progresses, and at as early a period as the nature of the 
work permits. All workmanship must be first class. All 
abutting surfaces of compression members, <> flanges 
of plate girders where the joints are fully spliced, must be 
planed or turned tv even bearings, so that they shall be in 
such contact throughout as may be obtained by such 
means. All finished surfaces must be protected by white 
lead and tallow. The rivet holes for splice P ates of 
abutting members shall be so accurately spaced that when 
the members are brought into position the holes shall be 
truly opposite before the rivets are driven. When 
members are connected by bolts which transmit shearing 
strains the holes must be reamed parallel, and the bolts 
turned to a driving fit. 

Rivets.—Rivets must completely fill the holes, have full 
heads concentric with the rivet, of a height not less than 
six times the diameter of the rivet, and in full contact 
with the surface, or be countersunk when so required, 
and machine driven wherever practicable. Built members 
must, when finished, be true and free from twists, kinks, 
buckles, or open joints between the component pieces. 

Eve-Bars and Pin-Holes.—All pin-holes must be accu- 
rately bored at right angles to the axis of the members, 
unless otherwise shown in the drawings, and in pieces 
not adjustable for length no variation of more than ¥, in. 
will be allowed in the length between centres of pin-holes ; 
the diameter of the pin-holes shall not exceed that of the 
pins by more than ys in., nor by more than 4 in. for pins 
under 33 in. diameter. Eye-bars must be straight before 
boring ; the holes must be in the centre of the heads, and 
on the centre line of the bars. Whenever links are to be 
packed more than 4 in. to the foot of their length out of 
parallel with the axis of the structure, they must be bent 
with a gentle curve until the head stands at right angles 
to the pin in their intended position before being bored. 
All links belonging to the same panel when placed in a 
pile, must allow the pin at each end to pass through at 
the same time without forcing. No welds will be allowed 
in the body of the bar of eye-bars, laterals, or members, 
except to form the loops of laterals, counters, and sway- 
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PORTION OF THE FACADE OF 


rods ; eyes of laterals, stirrups, sway-rods, and counters | 
must be bored ; pins and lateral bolts must be finished | 
perfectly round and straight, and the party contracting | 
to erect the work must provide pilot nuts where necessary | 
to preserve the threads while the pins are being driven. | 
Thimbles or washers must be used whenever required to | 
fill the vacant spaces on pins or bolts. 

Test of Eyes on Full-Size Bars.—To determine the | 
strength of the eyes, full-size bars or rods with eyes may | 
be tested to destruction, provided notice is given in| 
advance of the number and size required for this purpose, | 
so that the material can be rolled at the same time as that | 
required for the structure, and any lot of iron bars from | 
which full-size samples are tested shall be accepted, first, 
if not more than one-third the bars tested break in the | 
eye: or, second, if more than one-third do break in the | 
eye, and the average of the tests of those which so break | 
shows a tensile strength in pounds per square inch of 
original bar given by the formula 
51,000 — .7000 x area of original bar _ 509 x width of 

: circumference of original bar 

bar (all in inches) 


THE GOVERNMENT BUILDING, 


and not more than one-half of those which break in the 
eye fail at more than 5 per cent. below the strength given 
by the formula. 

Any lot of steel bars from which full-size samples are 
tested shall be accepted if the average of the tests shows 
a strength per square inch of original bar, in those which 
break in the eye, within 4000 Ib. of that specified as in 
clause 17 ; but, if one-half the full-size samples break in 
the eye, it shall be cause for rejecting the lot from which 
the sample bars were taken. All full size sample bars 
which break in the eye at less than the strength here 
specified shall be at the expense of the contractor, unless 
he shall have made objection in writing to the form or 
dimension of the heads before making the eye-bars. All 
others shall be at the expense of the Government. If the 
contractor desires additonal tests they shall be made at 
his own expense, under the supervision of the Government, 


| the acceptance of the bars to be determined by the result 


of all the tests in the manner above set forth. A variation 
from the specified dimensions of the heads will be allowed, 
in thickness of yy in. below and 7; in. above that specified, 
and in diameter of } in. in either direction. 

Punching and Reaming.—In ironwork, the diameter of 
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the punch shall not exceed by more than ,¥ in. the dia- 
meter of the rivets to be used. Rivet holes must be 
accurately spaced ; the use of drift-pins will be allowed 
only for bringing together the several ts forming a 
member, and they must not be driven with such force as 
to distort the metal about the holes; if the hole must be 
enlarged to admit the rivet, it must be reamed ; all rivet 
holes in steel work if punched, shall be made witha punch 
3 in. in diameter less than the diameter of the rivet 
intended to be used, and shall be reamed to a diameter 
rs in. greater than the rivet. 

Annealing.—In all cases where a steel piece in which 
the full strength is required has been partially heated, 
the whole piece must be subsequently annealed. Al 
bends in steel must be made cold, or if the degree of cur- 
vature is so great as to require heating, the whole piece 
must be subsequently annealed. 


The supervising architect of this very important 
work is Mr. W J. Edbrooke, of Washington. 





SEAGOING TORPEDO BOATS. 

THE upper engraving on page 187 is an illustration of 
the Ghelendjick, a large torpedo boat constructed by 
the Forges et Chantiers de la Mediterranée at their La 
Seyne works for the Russian Government. This 
vessel, which was built several years ago, is interesting 
from the fact that it has, since it was delivered, been 
attached to the Black Sea squadron, and has remained 
constantly armed and inservice. Its principal dimen- 
sions are as follows : 


Length 121 ft. 5 in. 
Bean ... be Pe 2. &;, 
Displacement ot 71 tons 
Draught of water aft 6 ft. Oin. 


The hull, which has two rudders, one aft and the 
other forward, is divided into eight water-tight com- 
partments by bulkheads; it is provided with two tubes 
15 in. in diameter, for launching Whitehead torpedoes, 
which are set at an angle of 4 deg., and the openings 
of which are 37 in. above the water line. These tubes 
are protected by the arched deck forward. The rest 
of the armament consists of two Hotchkiss revolvin 
guns. The motive power is a two-cylinder prin. 
engine, the boiler being of the locomotive type. Some 
of the principal particulars are as follows : 


Diameter of the high-pressure cy- 


linder ... ats ee aa 15.35 in, 
Diameter of the low-pressure cy- 
mee 33 5 ees ees 25.20 ,, 
Length of stroke Ses a 14.17 ,, 
Number of revolutions o< Sve 325 
Indicated horse-power sa Pe 520 


Heating surface 
Steam pressure... mi ss 

The average speed attained during a series of three 
hours’ trials, fully loaded, and with 11 tons of coal on 
board, was 18 knots, a good result when the weight of 
the vessel and her small engine-power are taken into 
consideration, The coal storage of 11 tons is sufficient 
to carry her a distance of 1100 marine miles, at a 
speed of 11.28 knots, The accommodation on board 
the Ghelendjick is sufficiently commodious for the 
crew, including quarters for four officers. 

The lower view represents the Gabriel Charmes, also 
constructed by the Forges et Chantiers de la Mediter- 
ranée. This torpedo boat was launched in 1887. Her 
dimensions are: Length, 134 ft. 6 in.; beam, 9 ft. 
10 in. ; draught, 6 ft. 6 in. ; displacement, 80 tons. 
Her engines develop 586 horse-power, and give hera 
speed of 19.8 knots. Besides her two torpedo tubes 
she carries a 14-cent, (5.51-in.) gun. 


10,076 sq. ft. 
121 ]b. 





THE ZEEHAN AND DUNDAS SMELTING 
WORKS. 

We give on page 202, illustrations of the plant at 
the smelting works at the silver fields of Zeehan and 
Dundas, located on the west coast of Tasmania, 
30 miles from the port of Strahan on the Macquarie 
Harbour. This harbour has a length of about 17 miles, 
is four to five miles wide, and is completely land- 
locked. Its only drawback is a shallow bar. A rail- 
way (opened February 4 last) connects Strahan with 
the town of Zeehan, which is near the centre of the 
Zeehan field. Zeehan has about 4000 inhabitants. 
The Dundas field is six miles east of Zeehan, and is 
connected with Zeehan by a branch railway line. 
Dundas is a growing town and has a population of 
from 500 to 800. The total population on the two 
fields is between 6000 and 7000. 

The Zechan and Dundas Smelting Works are located 
three-fourths of a mile from Zeehan on the Zeehan 
und Dundas Railway. The company was formed in 
Melbourne, and the originators and principal share- 
holders are men who have large interests on the field. 

The site chosen fgr the works is on a sloping hill- 
side, and they are laid out with a view to minimising 
labour in handling the ore. A railway siding, 28 
chains in length, connects the works with the main 
line. The ore is received on a covered platform 25 ft. 
by 80 ft., sampled, weighed in barrows, wheeled 
directly over the ore beds, dumped into them and 
spread in layers. The beds are 14 ft. deep, 20 ft. wide, 
and 60 ft. long, and hold about 1000 tons each. There 





are four of these. In front of the beds, separated | 


by a 10-ft. passage-way, lies the fuel and flux bins 
which are of sufficient size to contain forty-eight hours’ 
supply. A branch from the railway runs directly 
over them and they form a portion of the smelter 
building. 

The main smelter building is a two-storey structure 
80 ft. by 32 ft., with a feed floor of the same dimensions 
20 ft. above the ground. Sections and plans of these 
buildings are given (Figs. 1 to 4). In this building 
are two water-jacket furnaces of an improved type, 
11 ft. 4in. by 3 ft. 4 in. at the tuyeres (internal dimen- 


1} sions), as shown in detail on Figs. 5 to 7. The lower 


nei is the usual wrought-iron tank filled with fire- 
rick, in which are formed the crucible and lead well. 
Upon this sits the cast-iron beg K sagnenes twenty-two 
in number, 17 in. wide, 42 in. high, and above these 
again the wrought jacket superstructure which reaches 
to the feed floor. The girders or mantle of this fur- 
nace are entirely free from it, not being required to 
support the usual brick superstructure. The bottom 
cast jackets are fixed in place by means of a bracket 
resting against the girder, and carrying a screw which 
bears directly against the overflow lip of the jacket. 
By this improvement each jacket is held firmly in 
place independently of any other, and in case of frac- 
ture can be taken out without disturbing or having 
to prop the others. It also does away with the cum- 
bersome binders sometimes used. The furnace is 
surrounded with the air-pipes, water-pipes, and over- 
flow troughs common to other furnaces. The hollow 
columns supporting the girders and superstructure are 
used as off-takes for the waste water of the jackets. 
On the feed floor the mouth of the furnace is sur- 
rounded by iron floor plates. Resting on this is the 
hood and flue for carrying off the fume and 


smoke. This hood is separable; the lower half] 7 


contains the feed doors, and rests on rollers that it 
may be pushed to one side if there be an occasion to 
bar the furnace. The —— half of the hood carries 
a short stack, leading through the roof, surmounted 
with a damper and a flue leading to a dust chamber 
which carries the main stack. On account of a ve 
high price having to be paid for a very poor bric 
(92. per 1000), the hood, flue, dust chamber, and stack 
are all made out of wrought iron. The blast for each 
furnace is furnished by a No. 6 Baker blower. These 
are driven by an 18-in. by 36-in. engine with rope gear- 
ing for driving the line shaft (Fig. 4), The engine 
and blower-room is 40 ft. by 60 ft. The steam is 
furnished by a 36-ft. by 6-ft. steel boiler, Cornish 
pattern. - 

The plant and works are laid out for four furnaces ; 
the apenas two furnaces, blowers, and a second 
boiler are to be added when required. The water re- 
quired for the jackets is furnished by an Otis duplex 
pump which forces it 1170 ft., with an elevation of 
72 ft., to a 14-ft. by 20-ft. wrought-iron tank sitting 
on a side hill above the works. The slag dump 
is from 17 ft. to 20 ft. high. These works were in full 
swing by April 1 last. The first furnace was started 
on Maestries ore alone, but the second one was run on 
Custom work. The supplies of ironstone and lime- 
stone are good, abundant, and reasonably cheap. 
Wood is abundant. Coke is dear, costing about 85s, 
landedonthe works. The ores, taking them alltogether, 
are exceptionally good smelting ores. The whole 
plant for this company was furnished by the Austral- 
Otis Engineering Works of Melbourne, and reflects 
great credit on them. The entire plans of the plant 
were also drawn up by them after the designs and sug- 
gestions furnished by the Smelting Company’s general 
manager and metallurgist, Mr. G. F. Beardsley. 





MANCHESTER SHIP CANAL. 
To THE EprToR OF ENGINEERING. 

Srr,—Reference has been made to the enormous saving 
which might have been effected in the cost of this great 
work if, instead of granite, millstone grit had been used 
for the coping of the docks. 

It has been stated that the saving in this item alone 
would have amounted to 60,000/. It may interest your 
readers to learn that the total amount paid fur coping in 
the docks, in the five sets of locks, and all sections of the 
canal works, has been under 42,000/. 

But so far from a an extravagance peculiar to the 
Manchester Ship Canal, it should be known that com- 
mencing at the Stobcross Docks at Glasgow on the west 
coast, and including every important mercantile dock, as 
also all the Government duckyards, and finishing with 
the various docks in the Tyne on the east coast, there is 
scarcely a single exception in which granite has not been 
used for coping, so invariably have engineers recognised 
that that material is the most suitable to stand the wear 
and tear to which coping in such works must necessarily 
be subjected. 

We are, yours faithfully, 
JOHN FREEMAN AND Sons. 

Penryn, Cornwall, August 10, 1892. 





THEORETICAL STRENGTH OF BEAMS. 
o THE Eprror oF ENGINEERING. 
Sir,—Mr. Kropf says his new formula does not profess 
to give approximate results for the ultimate strength of 





beams. I therefore refer again to the concluding por- 
tion of his letter of July 1, and tind that in the case of the 
bull-headed rail selected as an example from Sir Benjamin 
Baker’s paper on the ‘‘ Practical Strength of Beams,” 
he makes a comparison of the stress as computed by Sir 
Benjamin and as computed 4 himself by his new 
formula. On referring to Sir Benjamin Baker’s paper 
(Proceedings of the Institution of Civil Engineers, vol. 
lxii., page 251), it will be seen that the ultimate stress is 
meant. The paragraph reading as follows: 

‘* A bull-headed rail 5.6 in. deep by 2.5 in. wide, weigh- 
ing 824 lb. a yard, sustains an ultimate load of 35 tons 
applied at the centre of 60-in. bearings.” 

r. Kropf, in dealing with this experiment, shows 
that his formula may be used, and concludes his letter 
of July 1 by the following paragraph : 

“Tt will be seen by these figures that the new formula, 
when applied to rail sections, gives very approximate 
results, even beyond the elastic limit, when the usual 
formula fails.” 

Mr. Kropf also questions my contention that the old 
formula for rectangular beams admittedly give results 
agreeing with experiment within the elastic limit. 

If he will refer again to Sir Benjamin Baker’s paper he 
will find the following statement : 

‘* The average results of a very large number of experi- 
ments show that as regards deflection under tensile stress, 
a rail, as a beam, behaves exactly in accordance with the 
ordinarily accepted theory, with this important distinc- 
tion—that the maximum deflection within the elastic 
limit is greater than theory would indicate,” &c. 

Now the important distinction mentioned is the fact 
that the elastic limit in bending is higher than in ten- 
sile, but deflection within this extended limit is still pro- 
portional to load; therefore the ordinary formula for 
deflection will still apply. 

Further confirmation on this point will be found on 
a Mr. E. C. de Segundo’s paper, contributed 
to the ** Proceedings of the Institution of Civil Engineers,” 
vol. xcviii., page 325, under the heading of ‘‘ Results of 
xperiments in Steel,” as follows : 

‘*The results recorded in the summary of results of 
elastic Se ae any in steel beams, show that within the 
limit of elasticity the ordinary theory of beams is correct, 
and the ratio of the bending moment to the modulus of 
the section is, in the case of elastic material, a correct 
measure of the stress obtained in the outer layers,” &c. 
and in Table VI., giving summary of results referred to, 
the deflections of the rectangular and other beams ex- 
se sage upon are shown to be identical with the de- 

ections calculated by taking modulus of elasticity from 
results of tensile test pieces. 

With reference to the amount of work absorbed by 
bending as compared with direct tensile, I endeavoured 
to show that the extension of similar bars under tensile 
and under bending strain were comparable, providing the 
extension (or compression) of the fibres along the line of 
resultant be taken in each case as representing the dis- 
tance passed over by a gradually increasing force. 

Now in the bar under tensile strain, the elongation re- 
presents the distance passed over by a gradually increas- 
ing force, and for the purpose of comparison of the work 
done in bending, the extension (or compression) of the 
fibres across the triangles in the line of resultants repre- 
sents also the distance passed over by a gradually in- 
creasing force. In each case, therefore, the product of 
half this distance and the mean stress represents the 
ratio of work absorbed by a thin slice of bars of similar 
section under the conditions named. 

Yours truly, 
Ww. Scorson. 

August 9, 1892. 








PORTLAND CEMENT. 
To THE EpiTor oF ENGINEERING. 

Str,—In Mr. Faija’s letter, in your last issue, he gives 
some tests of Australian cement, for the neat material at 
3, 7, and 28 days, and for the mixture with sand at7 and 
21 days. Now it has often struck me that there is con- 
siderable confusion by reason of the omission of the 14 
and 21-day tests, when the 28 day is adopted. Here in 
one case the 14 and 21 are omitted, and in the other the 
14 and 28, 

_ Tam a strong advocate of the 7-day test, not because it 
is necessarily the most accurate gauge of the ultimate 
Paes py but because, after many — experience, it is 
found to give a good indication of the value of the cement, 
and it is most convenient both for users and manufac- 
turers. As the growing strength of the cement is, of 
course, the most important quality, it is desirable to have 
tests extending over weeks, months, and years, but such 
tests are seldom — and for obvious reasons, any 
extending beyond 7 days for the acceptance of the 
material for use, are found to be inconvenient. The 7- 
day tests answer all practical purposes, but in cases where 
we are able to obtain longer ones, my friend Mr. Faija 
will agree with me in saying, let us | Bom a uniform rate 
of progression from 7 to 14, 21, and 28 days, according to 
the time available. 

I am, Sir, your obedient servant, 
V. DE MIicnHErE. 
14, Delahay-street, Westminster, August 8, 1892. 





AtaskA.—The territory of Alaska contains 580,000 
square miles, The territory is larger than twelve States 
each of the area of the State of New York, and it is 

ual to one-fifth of all the other States and territories 
of the United States combined. The United States pur- 
chased Alaska from the Russian Government in October 
1867, and paid 1,440,000/. for it. 
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ZEEHAN AND DUNDAS SILVER SMELTING WORKS, TASMANIA. 
CONSTRUCTED BY THE AUSTRAL-OTIS ENGINEERING WORKS, MELBOURNE. 
(For Description, see Page 201.) 
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THE TRANS-SIBERIAN RAILWAY. 

S1seER14 is a country of which so little is known, 
even by the most expert geographers, and yet of 
which such remarkable stories are told, and such 
unusual conceptions are formed, that any project 
designed to open it up to the outside world is 
certain to command a large amount of popular 
interest. This interest is likely to be largely stimu- 
lated by two facts that have recently been made 
public ; the first, that it is intended by the Russian 
Government to construct a railway through Siberia, 
which will connect the European railway system 
with the Chinese on the Pacific Ocean ; and the 
second, that the proposed line will be, by a good 
many miles, the longest in the world. A project 
of such vastness could not, if consummated, fail to 
be attended with considerable economic and 
political changes, not for Russia alone, but for the 
two continents that would thereby be united by 
the iron road. A good many of-the promises that 
are made, and of the prospects held out on behalf 
of this line, are, however, so little likely to be 
realised, that it is well the public should under- 
stand the character of the enterprise, and the expec- 
tations that may reasonably be entertained in respect 
to its future. This is all the more desirable that 
Russian agents have recently been endeavouring to 
secure for the intended Trans-Siberian line, or 
some of its branches, a certain amount of English 
countenance and capital. 

Averages are proverbially liable to mislead, and 
it would be difficult to draw from the experience of 
the existing lines in Russia any conclusions that 
would be satisfactory or reliable as to the prospects 
of the proposed Trans-Siberian line. The receipts 
per kilometre in the latest year for which returns 
are available, varied from 3476/. in the case of the 
Moscow-Petersburg line, to 71l. in the case of the 
Brest-Holm line. The longest line already con- 
structed in Russia, the Sud-Ouest, has a length of 
2450 kilometres, and yielded 13981. per kilometre 
in the form of gross receipts. Only five or six lines 
out of a total of about sixty, exceed 200/. of gross 
receipts per kilometre. The average of the State 
lines of Russia, embracing 5490 kilometres, was only 
4651. per kilometre gross, and 156l. per kilometre 
net, receipts. The average of the system of lines 
conceded to and worked by companies, extending 
to about 22,500 kilometres, was 11501. gross, and 
5131. net, per kilometre. In the case of the State 
lines only 33 per cent. of the total gross receipts 
were available for profits and dividends, and in the 
case of the private lines this average rose to 45 per 
cent. These figures, of course, compare very un- 
favourably with those found for Western Europe, 
and especially with those found for Great Britain, 
where the gross receipts per mile open in 1890 
amounted to 3813/., being approximately about 
twelve times as much as the average of the Russian 
State lines, and about five times that of the railways 
in the hands of private companies. 

It is claimed for the proposed Trans-Siberian 
Railway that it will divert a great part of the 
carrying trade between Western Europe and China, 
and calculations as to its probable revenue are 
largely based upon this hypothesis and expectation. 


498 | Those, however, who have taken this view of its 


prospects can hardly have made themselves very 
familiar with the precise conditions of railway 
transport in comparison with those of the sea, nor 
can they have taken much pains to inform them- 
selves of the désagrémens and dangers that would be 
likely to attend railway transport for 4000 to 5000 
miles over so vast and so ungenial a country as 
Siberia. The total imports and exports of China, 
and the proportions thereof belonging to the United 
Kingdom, were in 1888 as under : 


Total imports of China _... Se 29,311,000 
Received from United Kingdom .., 6,763,000 
Total exportsof China... a 21,705,000 
Of which the United Kingdom 

took ... ads “ eg saa 4,831,000 
Total imports and exports of China 51,016,000 
Of which the United Kingdom re- 

ceived and furnished _... aie 11,594,000 


_ This statement is, however, subject to correction 
in respect of the increased value of the imports of 
China due to freights, &. The trade, as a whole, 


in comparison with the volume of the import and 
export trade of great Britain. 

he total value of the export and import trade 
of China in 1888, as we have seen, amounted to 
51,016,000/., of which, however, nearly one-half 
was done direct with the British possession of 
Hong-Kong, and about one-fourth more took place 
direct with the United Kingdom. Not more than 
10 per cent. of the total import and export trade 
of China was done with Russia, including Russia 
in Asia and Russian Manchuria, although, no 
doubt, there was a considerable overland trade by 
caravans. With the Continent of Europe, apart 
from Russia, China only had import and export 
dealings to the extent of some 7 per cent. of her 
total trade under those heads. Obviously, there- 
fore, if the Siberian Railway were to monopolise or 
to attract to itself any considerable part of the 
trade between China and Europe, it would be 
either the direct trade between Russia and 
China, or the trade between China and the United 
Kingdom, which is probably destined to in- 
crease, and which is already worth a good deal. 
But is it at all likely that such trade would be 
diverted from the sea, where Britain is so firmly 
established, and over which transportation is 
effected at so cheap a rate, in order to follow a 
land route of 5000 or 6000 miles, at the least, 
through many different countries, with treaty and 
customs regulations that are more or less antago- 
nistic, and which, in any case, would have to be 
seriously reckoned with? On the face of it, the idea is 
in the highest degree unlikely, if not absurd. The 
mere cost of the operation, reduced to its lowest 
terms, would be prohibitory. Railway transport, 
even where it is carried on under the most favour- 
able conditions, can seldom be carried on with 
profit for less than one half-penny per ton per 
mile. Over a Trans-Siberian railway, it could hardly 
be accomplished for that sum, inasmuch as the 
traffic would be so limited in reference to the cost 
of the line, the expense of its maintenance, the 
liability to frequent blocks from snow, and to 
accidents from the breaking of axles and rails, 
caused by the intense cold of the climate for a 
great part of the year, that one half-penny per 
ton per mile would be the very lowest price at 
which freight could be carried through Siberia. 
It could not be carried through Europe for that 
amount, because Continental railways would re- 
quire a profit out of neutral traftic that was 
simply passing through, and the cost would most 
probably be augmented by customs regulations 
and otherwise to a considerable figure beyond 
mere cost of transport. But even assuming that 
the half-penny ton-mile rate were practicable over 
the whole journey, what would it mean for the whole 
distance between England and China by an overland 
route? In the first place, it would be a misnomer 
to speak of an overland route as if that were the 
only description of service required, because there 
would, of course, be the transport of traffic across 
the Channel and two trans-shipment operations, 
which would add greatly to its cost; but suppose 
the traffic landed at Calais, or Boulogne, or Ostend, 
and ready for its great travel of 7000 or 8000 miles 
to the Chinese frontier. At an average rate of 
one half-penny per ton-mile this transport would 
cost at least 17/. to 18/. per ton for the whole 
operation as compared with 30s. or 2/. by sea. Is 
there then the least likelihood that anyone in his 
sober senses would prefer the one system of trans- 
port to the other, or would, indeed employ the 
land transport under any conceivable circumstances? 
The principal exports of China are tea and silk. 
It is a common belief that tea is better and finer if 
it is not exposed to sea transport, and for that 
reason high prices are paid for the teas that are 
brought into Russia by land transport. But 
Russia is not England, and even if Russia preferred 
to pay a higher price for tea so obtained, it does 
not follow that the same expensive preference 
would apply to our own countrymen. Besides, 
there is the question of frontiers to be considered, 
and after all had been said and done a short sea 
journey across the Channel would be inevitable. 
As for the silk trade, there is no reason to suppose 
that it will not continue to follow the sea route— 
all the more so that it is a valuable commodity, 
and liable to be ‘‘ lost” on a land transit. 

What, then, are the prospects of a local traffic 
in Siberia itself? Here, again, the prospects must 
be pene exceedingly unsatisfactory. The 
tota. 





it need hardly be said, is but a drop in the bucket, 


population of Siberia for an area of 4,823,000 
square miles is only about 34 millions. In other 





oR AT A ORR ie ol 


204 


ENGINEERING. 


[Auc. 12, 1892. 








words, there is a density of 0.8 to the square mile. 
It will make this almost unprecedented sparseness 
of population all the more intelligible if we add 
that in 100 square miles of country there would only 
be 80 people of all ranks, classes, and ages, a large 
proportion of whom, in certain localities, at least, 
would be convicts or Government officials, soldiers, 
custom-house officers, &c., who do not originate 
traffic of any sort worth speaking of. The average 
quantity of traffic carried per head of the popula- 
tion varies, of course, in different countries, ac- 
cording to the character of the country and its 
circumstances in relation to arts, manufactures, 
and foreign trade. In the United Kingdom it is 
as much as 8 tons, and in Germany it is only 3? 
tons, while in European Russia, which has now a 
population of 85 millions, it is rather over half a 
ton. Assuming that the inhabitants of Siberia 
furnished the same traffic per head as the people 
of European Russia, and that the total area over 
which this traffic could be collected for the pro- 
posed railway was 50 miles on each side of the 
line, making a total area of approximately 450,000 
square miles, it would appear as if the population 
that could be expected to furnish traffic to the line, 
along its route, would be limited to 360,000, and 
that the total amount of traffic so furnished would 
be only about 200,000 tons, or, assuming the same 
receipts per capita as in European Russia, not more 
than 51. per head of the whole Siberian population. 

And now as to the cost of working such a line as 
the proposed Trans-Siberian Railway. In any esti- 
mate of this character, British experience is not of 
much value, inasmuch as the conditions are very 
widely different, so that it would be little relevant 
to the point at issue to say that the railways of the 
United Kingdom absorb 2100/., per mile, or 54 per 
cent. of the gross receipts for working expenditure. 
Nor should we get much closer to the point if we 
went tothe United States, and ascertained that 
the gross earnings per mile of line in that country 
in 1890 amounted to 13751. and the gross working 
expenses per mile amounted to942I., considering that 
the circumstances of Russia and the principal States 
of North America are entirely dissimilar, while the 
United States cannot furnish, even in the most 
Western States, a strict analogy to Siberia. If we 
judge of the prospects of the proposed Siberian 
line by the conditions of the working of the lines 
already constructed in the Russian empire, we have 
no doubt a wide and perhaps a sufticiently varied 
area for comparison. The total working expense of 
the 17,500 miles of railway built in Russia in 1888 
amounted to about 800/. per mile, which means 
that if the same average were to be found for 
Siberia, the proposed line would require to expend 
annually 3,600, 0001. merely to keep it open, with- 
out reckoning any interest on the investment. 
Some Russian would-be authorities place the pro- 
bable revenue at a much higher amount even than 
this. The Svet, for example, a well-known Russian 
journal, recently stated that the cost of the Siberian 
Railway would be 30,000,000/., and that the line 
must produce, ‘‘ even in the present state of trade 
in Russia,” a gross revenue of 56 millions of 
roubles (5,600,0001.) ‘‘ which sum,” it adds, ‘‘is 
sufficient to meet the expenses of working, the 
interest of the capital expended on construction, 
and, further, yield a good revenue.” No doubt, if 
this revenue could be earned it would be amply 
sufficient for these purposes, since the interest on 
the sum named for construction at 5 per cent. 
would only absorb 14 millions a year, and there 
would remain a balance of half a million to play 
with, after providing for working expenditure, on 
the scale already stated, if the calculations of the 
Svet are anywhere near the mark. But it is pro- 
hable that the Svet is merely making a leap in the 
dark, or assuming that the present average revenue 
of Russian railways, which is 1500l. per mile, will 
be realised by the proposed Siberian line. It 
is equally likely that it has erred greatly, as 
have also the engineering authorities responsible 
for encouraging such an estimate, in its statement of 
the probable cost of the undertaking. At the present 
time the railways of Russia have cost an average 
of close on 17,0001. per mile, and if this average 
were to be applied to Siberia, the total cost of the 
enterprise would be nearer 100,000,000/. than 
30,000,0001. Even if the cost were put at one- 
half that of the existing Russian system, it could 
not be taken at much under 37 millions sterling. 
No doubt Siberia is an exceptionally level country 
over a great part of its area, and the land would 
cost practically nothing, but on the other hand there 





would be serious liability to interruptions from 
climatic causes, and the installations of villages, 
workshops, plant, and other accessories, easily 
commanded in a comparatively thickly populated 
region, would be both more difficult and more ex- 
pensive to procure. Not only so, but while few 
cuttings and probably no tunnels worth speaking 
of would be required, it would be necessary, sooner 
or later, to build extremely costly bridges over the 
Tobal at Tobolsk, the Ob to the east of Tomsk, 
the Tom at Tomsk, and the Yenessai at Krasnob- 
jarsk, not to speak of numerous bridges over 
rivers and streams of less importance. 

In this review of the prospects of the Trans- 
Siberian Railway we have not attempted to esti- 
mate the advantages that such a line would be 
likely to confer on Russia from a strategic and 
political point of view. Those gains would pro- 
bably be considerable, but they do not bring in a 
revenue that can be paid out in the concrete form 
of interest on capital and expenditure. 





QUICK-FIRING GUNS IN THE 
FRENCH NAVY. 

Up till quite recently no type of quick-firing gun 
had been adopted for the French Navy. The sub- 
ject has been for a long time under consideration, 
but it advanced so slowly that very considerable 
uneasiness was experienced both by officers and by 
the general public. The popular feeling showed 
itself so strongly in the Parliamentary debates, that 
on M. le Colonel de la Rocque being appointed to 
the Department of Artillery, he was instructed to 
immediately push forward the inquiry. At the 
same time M. Burdeau, the Minister of Marine, 
called for reports from the different services, with 
the result that it has been determined to adopt gun 
bodies of the type which are constructed at the 
national works at Ruelle, with breechactions and car- 
riages on the Canet system. The history of the trials 
made and of the conclusions to which they gave rise 
has recently been published in La Marine Frangaise, 
from which we extract the following particulars. 

The Canet guns have been experimented with 
during two years. During the last year a commis- 
sion, presided over by M. le Colonel de la Rocque, 
has followed all the trials, while marine officers 
have watched them for the purpose of judging the 
suitability of the guns for use on shipboard. In 
addition to the Canet guns there have been tried 
Hotchkiss wedge guns, Armstrong guns with the 
conical breech screw, and the Creusét quick-firing 
guns. These latter were tested during the month 
of June last. The Hotchkiss gun was set aside 
because the wedge closure was not fitted for guns 
of large calibre, especially when used for quick 
firing. The Armstrong gun did not give good 
results in the trials, and was consequently passed 
over. The Creusdt gun likewise failed to secure 
adoption on account of its requiring three succes- 
sive movements for its operation. La Marine Fran- 
¢aise adduces the following reasons in justification 
of the decision taken by the Minister of Marine. 

The wedge closure of the Hotchkiss system 
answers well with small calibres, but with larger 
sizes it is cumbrous, difficult to work, and the ejec- 
tion of the cartridge takes place so abruptly that it 
entails the danger of wounding the man and of 
damaging the cases. As in the Krupp guns, it is 
necessary to cut away the rear portion of the 
jacket, which is the most important part, since it 
resists the strains which come upon the breech- 
block at the moment of firing. Further, the wedge 
does not lend itself, as does the screw, for the 
application of safety devices, which are absolutely 
necessary in rapid-firing guns. 

The guns on the Armstrong system submitted 
for examination were not sufficiently powerful. 
The breech mechanism, besides being complicated, 
had the inconvenience of having a screw of trun- 
cated form. This is difficult of execution, and the 
strains are badly distributed. The working of the 
breech requires three movements, in place of one. 
There is further, no device for preventing a delayed 
fire giving rise to accident owing to premature 
opening of the breech. The rapidity of fire is re- 
duced by difficulties connected with the operation 
of the carriage, the complication of the mechanism, 
the division of the charge into two parts—projectile 
and cartridge —and the frequent bad aims. 
For these various reasons the Armstrong system 
has been definitely rejected. 

La Marine Francaise criticises at considerable 
length the 15-cent. (5.9-in.) gun (of which we 





shall shortly publish illustrations) constructed -at 
Creusét, as it is quite new, and consequently very 
little known. The closure of the breech is effected 
by means of an ordinary interrupted screw, having 
three movements. This is considered an error of 
principle, as a rapid-firing gun ought to be opened 
and closed with one, or at most two, operations. 
The unlocking of the safety paw] on the operating 
lever demands a non-spontaneous movement, which 
is a mistake, from the hand of the man who aims, 
at the moment when heis about to seize the handle. 
In the breech adopted by the French Navy the lever 
operates at the upper part in a very natural fashion, 
without requiring any effort to replace it, and the 
screw is carried at the lower part by a bracket 
which forms the table. In the Creusét gun the 
lever works upwards to open the breech; this is 
an awkward movement against a resistance. The 
bracket supports the screw entirely overhung, 
which results in service in play and in friction on 
the claws of the bracket. Of all possible arrange- 
ments for those two devices, these, it is claimed, 
are the most defective. 

The extractor is of a known type, and works by 
percussion, which is injurious to the base of 
the cartridge. It does not act very regularly; a 
case fitted with its projectile cannot be extracted, 
which is inadmissible in practice. The first type 
of breech-block does not include a safety device 
against delayed fire, an indispensable condition 
with rapid-tiring guns, for the men work like auto- 
mata, and if the special primer which the slow- 
burning powders require, is out of order, ignition 
takes place under unfavourable conditions, and a 
delayed fire results. As regards the carriage the 
recoil is too small, and consequently the reactions 
are too great for shipboard. It is a bad plan to 
act directly on springs ; it is better to transmit the 
strains to them by the intermediary of a recupe- 
rator in order to have sufficient recoil with a short- 
stroke spring. The carriage comprises four brakes, 
with four stuffing-boxes and four chances of im- 
perfect regulation. One brake, or at most two, 
should be sufficient. The two handwheels for 
elevating and directing are superposed; it is a 
matter of experience that a man cannot work them 
under these conditions, especially when one hand 
moves the greater part of the time in the opposite 
direction to the other. There should be a single 
wheel, or two wheels perpendicular to each other, 
or nearly so. In short, the Creusét carriage is too 
heavy and massive; it might be equally strong 
with reduced dimensions. 

The cartridge cases are in two parts, of different 
metals, and of different elasticities. The contact 
of the two metals may give rise to chemical effects. 
The difficulty of finding a case that would form a 
satisfactory gas check delayed the Creusdt trials 
for several months. The naval authorities have 
absolutely condemned cartridges with inserted 
bottoms, and accept only those struck out of a 
single piece. As regards its power the Creusdét gun 
shows no improvement over results obtained two 
yearsago. It givesa velovity of 800 metres (2625 ft. 
per second) with a pressure of 2600 kilogrammes 
(16.6 tons). Ordinarily a charge of 10 kilogrammes 
(22 1b.) is sufficient in such guns; with the same 
powder, and without exceeding the same pressure, 
the Creusét gun required 12.8 kilogrammes (28 Ib.) 
to obtain a velocity of 810 metres (2657 ft.) This is 
an increase of 25 per cent. of powder for a gain 
of th in velocity. Two years ago the Canet guns 
showed a velocity of 880 metres (2920 ft.), and this 
year 1000 metres (3281 ft ) have been obtained in 
trials at Sevran-Livry and at Havre, in presence 
of officers of the naval artillery. 

In short, the writer in La Marine Franguise 
claims that the Creusét gun comes two years too 
late ; that it has a breech action inferior to that 
used in the French Navy, which it partly resembles, 
with a carriage, strong but complicated and difficult 
to dismount, and with cartridges on a condemned 
system. In addition, other faults of detail show 
that its designers are not familiar with the require- 
ments of service on shipboard. 

Having thus quoted the opinion of La Marine 
Frangaise we may add the substance of a report 
we have received from a French correspon- 
dent on the German quick-firing guns. Herr 
Krupp has always adversely criticised the inter- 
rupted screw. In this device he has found many 
defects which were not admitted by the officers 
who had such guns in charge. His representatives 
have gone so far, in their communication to various 
governments, as to state that the French had 
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adopted the interrupted screw because their steel Tests oF ScHONHEYDER WaTER Merer No. 156 at THE Vianna Water Works. 
was not of satisfactory quality, and that if they 
had employed the wedge, with metal manufactured : | | | 
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dappui of the jacket tube. In this view, all 
other considerations being put aside, the screw 
block gives the greater security since it puts less 
strain on the metal, upon whose qualities, what- 
ever precautions are taken, there always remains 
some uncertainty. For this reason, and for many 
others, of which the principal are the facility and 
rapidity of manceuvre, the protection of the 
mechanism, good obturation, the ready employ- 
ment of safety devices, the screw is now univers- 
ally preferred to the wedge, especially in rapid- 
firing guns. There is an evident movement in 
this direction which increases every day and is 
beyond controversy. 

Mr. Krupp (says our correspondent) sees impor- 
tant orders escape him, and certain countries, which 
have never yet adopted any but German guns, now 
address themselves to French constructors, as he is 
obliged toadmit. Hetherefore proposes guns with 
screw closure, undertaking to construct pieces with a 
breech-block which he has opposed and condemned 
for twenty years. Mr. Krupp has already under- 
taken to deliver to Sweden and Norway field guns 
of the French regulation type, and actually pro- 
poses for Denmark naval guns with screw closure. 
This action may be regarded as an avowal of the 
favour which the screw closure enjoys, and of the 
advantages which it procures, while the guns 
themselves will be a matériel de transition to pre- 
vent governments, hitherto his customers, from 
sending their orders to France. 

Mr. Krupp has supplied to the German Navy 
quick-firing guns of 10, 12, and 15 cent. (3.94 in., 
4.72 in., and 5.9 in.) diameter, and 40 calibres in 
length. This type of gun was increased from 35 
to 40 calibres in length, but that is still not enough. 
The future is with long guns, and from the experi- 
ments made with Canet guns of 45, 48, 50, and 
even 80 calibres in length, most countries have 
adopted a minimum of 45 calibres. 

The wedge system of breech closure, our 
correspondent continues, is unsuitable for rapid- 
firing guns of large size. The jacket, cut away at 
the rear for the accommodation of the wedge, is 
much weakened. The wedge is operated with 
difficulty on account of its weight. It requires to 
be moved at two stages, since its employment 
does not lend itself well to the adoption of safety 
devices. It cannot be disputed that for these guns 
the screw-block is the proper form of clusure. In 
the new German guns the projectiles do not possess 
sufficient energy on leaving the muzzle. For the 
15-cent. Krupp gun the energy is 975 metre- 
tonnes, and for the 12-cent. gun it is 516 metre- 
tonnes. In the Canet pieces of 45 calibres it is 
1147 metre-tonnes for the 15-cent., and 602 
metre-tonnes for the 12-cent., a difference of 
one-fifth in favour of the French artillery. 
Principal Data of Rapid-Firing Guns of 15 and 12 Centi- 

metre (5.9 In. and 4.72 In.). 


l | 4 
| 15-Centi- | 15 Centi- | 12-Centi- , 12-Centi- 





—— metre metre metre metre 
Canet. Krupp. Canet. | Krupp. 
Calibre .. mm. 150 150 120 | 120 
Totallength .. ,, 6750 | 5960 5400 4800 
(22.14 ft.) (19.5 ft.) | (17.6 ft.) (15.7 ft.) 
pe a cals. 45 40 $5 40 
Weight of piece tn 5.5 4.4 2.8 2-2 
” projec- | 
tile .. ae Ib 88 75 46 40 
Initial velocity ft. 2466 2466 2468 21€6 
Energy at the muzzle) 
foot-tons; 8708 3149 | =—1944 1666 





The thickness of plate perforated by the Krupp 
guns is only ,%ths of that with the Canet guns. 








The energy of the German-made piece is, therefore, ; that in testing marine engines it is necessary to 
not in accordance with the improvements realised | adopt some form of meter, and it is thus of interest 
during the last few years both in guns and powder. | to determine what degree of accuracy may then be 


Quick-firing guns are destined to play a prepon- | expected. 


derating réle in the wars of the future. It is, there- 
fore, necessary that they should not only be handy 
and rapid, but also as powerful as possible. 

Mr. Krupp has always declared that the French 
had entered a wrong path, that their projectile was 
too light, and that the high velocities obtained were 
‘¢ figures of effect.” He added that it was better 
to have lower velocities at the muzzle, and 
to use a heavier projectile. M. Canet con- 
tended on the contrary that between the heavy 

rojectile of Mr. Krupp, and one that was too 
ight, there was a mean. He advocated a pro- 
jectile which permitted of a high initial velocity 
being obtained, and consequently having a flattened 


trajectory, with, at the same time, a weightsufticient | periods of time. 





We, therefore, make no apology for 
bringing before our readers some of the results 
obtained during the past four years with the 
Schénheyder meter, which is manufactured by 
Messrs. Beck and Co., Limited, London. This 
meter was described in our issue of June 15, 
1888, and consists essentially of three single- 
acting cylinders having pistons made tight with 
cup leather packings. Into these cylinders the 
water to be measured is admitted in turn by a valve 
which is given a rotary motion by the pistons sliding 
in and out the three cylinders. The details are de- 
signedin such away that the parts tend to wear tighter 
with use and the meter therefore is capable of main- 
taining the accuracy of its registration over long 
Very complete tests have been 


to maintain the velocity over distances sufficient for made of a couple of these meters by Mr. Harbich, 


the purposes of naval engagements. Mr. Krupp | director of the Vienna Water Works. 


The meters 


seems to have recognised the justice of the reason- were the 4-in. size, and were tested under varying 
ing, and to admit the necessity of augmenting the pressures and at different rates of delivery. They 
initial velocity, even at the cost of a diminution of were then fixed below ground for a twelvemonth 


the weight of the projectile. 
of 12 cent. and 15 cent. (4.72 in. and 5.9 in.) weigh 
18 kilos. and 34 kilos. (37.7 lb. and 75 Jb.) respec- 
tively ; these weights are only 85 per cent. of the 
weights of 21 kilos. and 40 kilos. of the Canet 
shells for the same calibres. Between the former 
too heavy Krupp projectiles of 23, 75, and of 45.5 
kilos., and the new projectiles of the Krupp rapid- 
firing guns, there is a difference of 32 to 34 per cent. 
The French critic thus summarises his opinion : 
‘In the new Krupp guns the velocity is 750 metres 
(2461 ft.) as in the Canet guns, but the projectile is 





15 per cent. lighter than the Canet shot ; it follows 
that the velocity is obtained more easily, and that 
the gun is less powerful. 
notably inferior to the 6-in. Armstrong pieces. | 
The Krupp gun is, therefore, less powerful ; it can- | 
not compare with the French regulation type, nor| 
with the Canet gun, which can give with a heavier) 
projectile and suitable powder, a velocity of 800) 
metres (2625 ft.) without exceeding the normal | 
pressure of 2400 atmospheres. Mr. Krupp uses| 
powders with a base of nitro-glycerine, which, from | 
recent experiments, have been shown to deteriorate | 
the bore of the gun in a few rounds, and which, in | 
spite of their very real ballistic properties, cannot 
be employed in actual service.” 





WATER METERS FOR ENGINE TRIALS. 


In engine testing it has long been customary to |— 


measure the feed and circulating water by the dis- 
charge through an orifice or over a weir. This 
method, in proper hands, has many advantages. 
The arrangements are simple and cheap, and very 
large quantities of water can be measured with 
great accuracy. Its very simplicity is, perhaps, in 
some respects, a disadvantage, as the method is on 
this account sometimes adopted by so-called ‘‘ prac- 
tical men” without any of the precautions which 
are necessary to insure the correctness of the re- 
sults. Thus, we have seen the head over a weir 
ascertained by the simple process of resting a thick 
boxwood rule on top of the weir and reading off 
the water line. Another objection to the weir is the 
fact that it cannot readily be used for measuring 





the water supply of any but stationary engines, so 


Hence his projectiles | on ordinary house supplies, and at the end of that 


time were taken up and again tested, with the re- 
sults that one of the meters was practically as 
accurate as when first tested, and the other one, 
which had apparently been leaking when first 
tested, had worn itself tight, and was more accu- 
rate than when first tested. Indeed, as already 
mentioned, a peculiarity of these meters is that the 
valve surfaces tend to become tighter with wear. 


The results obtained in the preliminary tests are 


given in the annexed Tables. At the end of 
the twelve months already referred to it was found 
that meter No. 156 had passed 268,000 gallons 
and meter No. 189, 716,700 gallons. Both were 


The 15-cent. guns are| then tested again, with the following results : 


Tests of Meters after Twelve Months’ Working. 

















Meter 156. Meter 189, 
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It should be mentioned that the meters were 
sealed in London, and these seals were not broken 
till the completion of the tests many months after- 
wards. A meter this size is of course unsuitable 
for engine testing, but the larger sizes are accurate 
through a wider range of working, and have been 
successfully used by Professor Kennedy and the 
Committee of the Mechanical Engineers for their 
tests of marine engines. These meters have the 
advantage that they work well under high pres- 
sures, and hence they can be placed between the 
feed pump and the boiler. They are as suitable 
for measuring hot water as for cold, though for 
this purpose the leather packings are replaced by 
hempen ones and metal is substituted for the 
vulcanite portions of the cold-water meters. Tests 
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THE BOILER EXPLOSION ON THE LAKE OF GENEVA. 


a, RR 


Ee 


aga 


by Mr. Hervey of the West Middlesex Water 
Works shows that with low rates of flow of from 
4 gallon to 2} gallons per hour, the leakage was 
only about } of a gallon per hour. Mr. Restter, 
M.1I.C.E., of the Southwark and Vauxhall Water 
Company, has tried the meter with success under 
a head of 200 ft. with a vacuum at the outlet, and 
has under these trying conditions found the 
instrument to give satisfactory records. 

It therefore appears that if the meter is pro- 
perly chosen and calibrated it can be used with 
confidence for engine testing, and the numerical 
calculations inseparable from the use of the weir 
method avoided, whilst the ease with which a 
meter can be placed on any part of a pipe line is an 
additional advantage. 





THE BOILER EXPLOSION ON LAKE 
GENEVA. 

ALTHOUGH the ofticial inquiry into the accident 
which befell the steamer Mont Blanc on July 9 last 
is still pending, the occurrence is so exceptional 
and of such wide interest, that a few remarks as to 
its cause may not be out of place, the less so as 
the present writer has recently had an opportunity 
of seeing Messrs. Escher Wyss and Co., of Zurich, 
the builders of the ill-fated boat, on the subject. 
The Mont Blanc was, until recently, the largest 
and handsomest of the fleet of paddle steamers 
owned by the Lake of Geneva Navigation Com- 
pany, its dimensions being: Length, 210 ft.; 
depth, 9.3 ft.; width, 23.5 ft.; and draught 4.75 ft. 
The engines (compound) developed about 550 horse- 
pa steam being generated by two horizontal 

oilers, each 10 ft. in length and 9,5 ft. in diameter, 
with 2820 square feet of heating surface, and sur- 
mounted by a single horizontal cylindrical steam 
drum projecting above the deck in the centre of 
the boat between the first and second-class saloons, 
which in their turn are surmounted by a prome- 
nade deck. The steam drum was 5.4 ft. in length 
and 4.4 ft. in diameter, its walls and dome-shaped 
ends being composed of 4$-in. plates. The drum 
was moreover covered by a light casing. The 
maximum working pressure in boilers was §8 lb. 
per square inch. 

The Mont Blanc was built by the well-known 
firm of Messrs. Escher Wyss and Co., Zurich, in 
the year 1875, and the boilers were, therefore, 





in 


Ly; i 


= Sn S 











seventeen years old. Moreover, the boat was 
originally intended for special excursion traftic 
only, but had of late years run in the regular 
service, although only during six out of twelve 
months in the year. The necessity of renewing 
the boilers had been urged upon the company 
as early as last year, but the renewal was not 
decided upon until this year, when the Association 
of Boilerowners in Switzerland, as well as the 
authorities of the cantons of Vaud and Geneva, in 
their reports on the last inspection which took place 
exactly one month before the explosion, had called 
the attention of the company to certain defects in 
the furnaces and combustion chambers. These 
defects, although impairing the efficiency of the 
boat, were not considered dangerous, and the run- 
ning license was therefore renewed for this year 
only, the renewal of boilers being deferred by the 
company until after the end of the summer season. 
The explosion, which occurred soon after the 
steamer had stopped at Ouchy for setting down and 
taking up passengers, may be briefly described as 
follows: The back end of the steam drum facing 
the first-class saloon was, immediately after a hiss- 
ing noise followed by an explosion, torn clean away 
from the edge about ajin. from the rivet line 
(which remained intact), and tearing part of the 
casing along with it, and throwing the other part 
aside, burst through the partition of the first-class 
saloon, traversed the whole length of the latter, 
emerged through the wall at the other end, and 
demolishing the iron parapet at the stern, fell into 
the lake on the starboard side after covering a 
distance of about 45 yards, while the casing after 
breaking through the saloon wall on the left, 
remained on the deck. The violence of the explosion 
—albeit the end of the steam drum and the other 
iron fragments probably did not exceed 300 Ib. in 
weight—together with the large quantities of steam 
and boiling water which immediately followed, 
proved fatal, as is known, to all the occupants— 
twenty-six in number—of the first-class saloon, and 
did considerable damage to the back part of the 
steamer, which otherwise remained intact. 
Although the explosion did not occur at the 
parts of the boilers where the recent inspection 
had led to the detection of defects, the immediate 
cause must be sought in working of comparatively 
old boilers which appear to have been insufficiently 
inspected, The regular service which the Mont 





Blanc has had to perform for some time, instead of 
being reserved for special occasions only, involved 
considerably extra work, while pressure is stated 
to have at times exceeded 90 lb., whereas the 
admissible maximum was only 88 lb. per square 
inch. Under any circumstances, it appears that 
grave responsibility attaches to the company and 
to M. Rochat, who, although for twenty years 
manager of the company, has been arrested, and 
until further notice relieved of his functions ; 
Messrs. Escher Wyss and Co. have, pending 
the inquiry, placed an engineer as adjunct at the 
service of the company. The indirect cause of 
the accident—which, it is only fair to add, is the 
first of its kind on the Lake of Geneva—is in no 
small degree traceable to the want of efficient super- 
vision on the part of the Federal or Central Govern- 
ment of Switzerland, whose rights of interference 
and control in relation to lake navigation, 
as well as to the working of railways, are at 
present of a more or less academical character. 
The cantonai regulations are in many cases affected 
by local considerations, and hence the companies 
have, generally speaking, very much their own 
way. 

Since the Ouchy accident, and in consequence of 
a new inspection, two other steamers belonging to 
the same company have been temporarily withdrawn 
from service ; in the mean time, Messrs. Escher 
Wyss and Co. have just launched at Ouchy a new 
boat, the Major Davel, which, running at a speed 
of 16 miles per hour, is not only the fastest, but 
also the largest and most handsomely appointed 
steamer on the Lake of Geneva. 








LONDON SOCIETIES.—No. XXVIII. 
Tue Roya InstirutT1I0oN—continued. 

Wuutst Faraday was attracting the scientific 
world to the Royal Institution by his brilliant dis- 
coveries and the magic of his tongue ; the medical, 
manufacturing, and mercantile world were no less 
attracted by the solid acquirements of his prede- 
cessor and many years colleague William Thos. 
Brande, who was elected Professor of Chemistry in 
succession to Davy.* 

Brande was emphatically a child of the Royal 
Institution, it was within its walls and through its 
members and professors that, at a very early age, 


* See ENGINEERING, vol. liii., page | 84, 
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he learned to love chemistry, and it was to the sup- 
port and welfare of the Royal Institution that he 
gladly devoted the best years of his life. 

William Thos. Brande was born on January 11, 
1788, in Arlington-street, St. James’s, London. 
When about six years of age he was placed at a 
private school at Kensington, where he remained 
four years. At thisschool he made tolerable pro- 
gress in the rudiments of the Latin language and 
learned to read Greek. On leaving it he was sent 
to Westminster, where, during a period of eight 

ears, he made fair progress in classical and general 

nowledge. He found this early classical educa- 
tion of great value when, in after life, he had to take 
his part in settling the nomenclature of chemical 
elements and their multitudinous compounds, and 
devised the technical terms and phrases necesitated 
by the vast expansion of chemical, physical, and 
mechanical science. 

His father, who was an apothecary, suggested 
that he should select the church for his future 
career ; but he preferred the medical profession, 
and on February 2, 1802, according to the 
custom of those days, was bound apprentice to his 
brother, who was a member of the Society of 
Apothecaries. The family removed from Arlington- 
street to Chiswick, and here it was that Mr. Brande 
first became acquainted with Mr. Chas. Hatchett, 
F.R.S., whose daughter he subsequently married. 

Mr. Hatchett at this time was much occupied in 
chemical investigations, and it was from his con- 
versation and example that Brande first acquired a 
strong attachment to chemistry; many years after- 
wards he dedicated the first and subsequent 
editions of his Manual of Chemistry ‘‘To Chas. 
Hatchett, F.R.S., my first instructor in chemistry, 
and one whose researches in the science have 
exalted your name to a high station among British 
chemists.” 

Brande often assisted Mr. Hatchett in his 
laboratory, and he received from him specimens of 
minerals which formed the foundation of a collec- 
tion which he kept up through life. He was thus 
simply a school boy fond of science, and this feel- 
ing was encouraged and developed by the kindness 
and attention of Mr. Hatchett. He had then no 
idea that chemistry would be his future profession. 

In the year 1802, when in his fourteenth year, 
he paid a visit to his uncle at Hanover, and here 
he acquired that knowledge of the French and 
German languages which was to render him free to 
interchange ideas and works with the great society 
of European chemists and natural philosophers. 

In the spring of 1803 he visited Brunswick and 
Gottingen, but all his plans of study were inter- 
fered with by the breaking out of the war and the 
approach of the French to Hanover. With some 
difficulty he escaped to Hamburg and reached 
London after passing a month at sea in a Dutch 
merchant vessel. 

In 1804 he became a pupil at the medical school 
in Windmill-street, and here made the acquaintance 
of Brodie (afterwards Sir Benjamin) and other 
men of repute. He now studied chemistry under 
Dr. Geo. Pearson, and became one of his pupils at 
St. George’s Hospital. His connection with St. 
George’s Hospital thus begun was afterwards to be 
of great service to the Royal Institution. 

Writing of this date, Mr. Brande states: ‘‘I was 
now full of ardour in the prosecution of chemistry, 
and although my brother, with whom I lived, whose 
apprentice I was, and in whose shop, notwithstand- 
ing all other associations, I still worked and passed 
a large part of my time, threw every obstacle in 
the way of my chemical progress that was 
decently in his power, I found time, however, 
to read, and often to experiment, in my bedroom 
late in the evening. I thus collected a series of 
notes and observations which I fondly hoped might 
at some future period serve as the basis of a course 
of lectures, and this in time they actually did. 
It was at this period that, in imitation of Mr. 
Hatchett’s researches, I made some experiments on 
benzoin, the results of which were published in 
Nicholson’s Journal, February, 1805.” He also 
sent to the same journal a paper on ‘‘ Respiration” 
which he had read to the Westminster Medical 
Society. Brande was at this time about sixteen 
years of age. 

The opposition he encountered, and the pre- 
judices by which his studies were retarded, helped 


to form his character, and to make him throughout | ~ 


his whole life a champion of scientific research on 
the ground of its utility. It will be seen later on 
that from first to last this was his attitude, and that 





during the whole of his long career at the Royal 
Institution, although active opposition was in time 
lived down, he never forgot to remind his audiences 
that it had existed. 

This bent of mind made Brande an effective and 
able colleague of Faraday ; the former sought on all 
occasions to make scientific discovery at once useful 
and profitable, so that in the eyes of all, science 
was justified of her children, while Brande was 
content and desired nothing more than to acquire 
and impart correct views of the operation of the 
great forces of nature, without any consideration 
whatever of the material benefit to be derived. 

Brande’s first introduction to Sir Humphry Davy 
was in 1801, at the Royal Institution. After his 
return from Germany he renewed his acquaintance, 
and as a result his zeal in the pursuit of chemistry 
was greatly augmented. Sometimes he stole away 
from home, to get admitted to one of Davy’s lec- 
tures at the Royal Institution, probably through 
Mr. Chas. Hatchett, who was from an early period 
one of the managers of the Royal Institution. It 
appears that at this time he formed a resolution of 
losing no opportunity that should present itself to 
enable him to take the office of a lecturer on 
chemistry. His ambition was soon to be gratified. 

In 1808, being then in his twenty-first year, he 
commenced lecturing, and gave two courses of lec- 
tures on pharmaceutical chemistry at Dr. Hooper’s 
medical theatre in Cork-street. These lectures 
were so well received that Mr. Brande was invited 
to join the new Medico-Chemical School established 
in Windmill-street. Dr. Cooke and Mr. Brande 
léctured there on alternate mornings on physic and 
chemistry, but the weight of the entire course fell 
chiefly on Mr. Brande. Dr. Cooke withdrew from 
the lectures, and in 1813 Mr, Brande joined Dr. 
Pearson, who gave medical lectures at his house in 
George-street. Brande at the same time continued 
the course of chemistry at the laboratory he had 
fitted up in Windmill-street. 

On April 13, 1809, being then only twenty-one 
years of age, William Thomas Brande was elected a 
Fellow of the Royal Society. He had already 
communicated several papers to the Philosophical 
Transactions through Mr. Charles Hatchett and Sir 
Everard Horne. This brought him into association 
with most of the leading scientific men of the day, 
including Cavendish, the elder Herschel, Maske- 
lyne, and Wollaston. To all these he soon became 
intimately known. 

In 1811 he was elected a member of the Royal 
Institution. In the spring of 1812 Davy, with 
whom Brande was on cordial and intimate terms, 
delivered his last course of lectures in the Royal 
Institution. On the occasion of his marriage at 
this date he resigned the Chair of Professor of 
Chemistry in the Royal Institution, and invited 
Brande to deliver for hima course of lectures which 
he had been in the habit of giving annually before 
the Board of Agriculture. The lecturer so won 
upon his hearers, that, notwithstanding his youth, 
he was invited in the winter of 1813 to give a pro- 
bationary course of chemistry at the Royal Institu- 
tion, and in May of the same year he was unani- 
mously elected Professor of Chemistry.* In the 
autumn of this year he took possession of the apart- 
ment that had been occupied by Sir Humphry 
Davy, and was then completely installed as his 
successor. 

On June 28, 1814, he commenced a course of 
lectures on the ‘‘ History of the Rise and Progress 
of Chemical Philosophy,” and was able to make use 
of the notes collected by him from boyhood. The 
syllabus of the first lecture runs thus: ‘‘ Observa- 
tions on the writings and discoveries of the 
alchemists Geber, Roger Bacon, Basil Valentine, 
Paracelsus, Van Helmont, metallurgy of Agricola 
and Lazarus Erckern. Introduction of the new 

hilosophy founded upon induction and experiment. 

pecimens of the writings of Glauber. Investiga- 
tions of Boyle, Hooke, and others, concerning the 
properties of the atmosphere. Origin of learned 
societies. Chemical views of Sir Isaac Newton.” 

In October, 1815, Mr. Brande transferred the 
pupils from his School of Chemistry in Windmill- 
street to the laboratory of the Royal Institution, 
and commenced a regular and extended course of 
lectures. In consequence of the death of Dr. Pear- 
son, the chemical lectures were also transferred 
from St. George’s Hospital to the Royal Institution. 


* In 1813 the President of the Royal Institution was the 
Earl of Winchilsea; the treasurer, Scrope Morland, M.P.; 
and the Vice-Presidents, Earl Spencer, Viscount Palmer- 
ston, and Lord Dundas, 











His lectures were well attended, and contributed 
to raise the reputation of the Royal Institution as 
a seat of practical instruction. He was subsequently 
assisted in these lectures by Professor Faraday, 
and later on by Benjamin Brodie. Chemistry at 
this period was made to include natural philosophy, 
geology, and mineralogy. The programme of his 
course agrees very well with that carried out at 
South Kensington and other science colleges at the 
present day by a large staff of professors. 

The lectures commenced on the first Monday in 
October and terminated in May of each year. They 
were given every Tuesday, Thursday, and Saturday 
at 9 a.m. The subjects were: Division1l. The 
powers and properties of matter and the general laws 
of chemical changes, attraction, crystallization, 
chemical affinity ; light and heat, their influence as 
chemical agents in art and nature ; electricity, its 
laws and connection with chemical phenomena. 
Division 2. Substances that support combustion, 
oxygen, chlorine, iodine, inflammable acidifiable 
substances, hydrogen, nitrogen, sulphur, phos- 
phorous, carbon, boron, metals and their combina- 
tions. Division 3. Vegetable chemistry, chemical 
physiology of vegetables, modes of analysis, ultimate 
and proximate elements, processes of fermentation 
and their products. Division 4. Chemistry of the 
animal kingdom. Division 5. Geology, primitive 
and secondary rocks, structure and situation of 
veins, decay of rocks, production of soils, their 
analysis, and principles of agricultural improve- 
ment, mineral waters and their analysis, volcanic 
rocks, phenomena and products of volcanic erup- 
tions. 

The lectures on ‘‘The Metals” included an account 
of mineralogy, and of the methods of analysing 
and assaying ores. The chemical processes of the 
pharmacopeeia were particularly described and 
compared with those adopted by the manufacturer. 
The chemical changes induced by vegetation, the 
principles of vegetables, the theory of fermenta- 
tion and the character of its products were in- 
quired into. The chemical history of animals in 
health and disease, the chemistry of the animal 
functions and the application of chemical prin- 
ciples to the treatment of diseases were also 
objects of investigation. The courses concluded 
with an account of the structure of the earth, of 
the changes which it is undergoing, of the objects 
and uses of geology, and of the principles of 
agricultural chemistry. The applications of che- 
mistry to the arts and manufactures, and to 
economical purposes were discussed at some length 
in various parts of the courses, and the most 


rimportant of them experimentally exhibited. 


Brande composed his ‘‘ Manual of Chemistry” 
as a text-book for these courses. The work went 
through six editions, and in 1848 was a huge 
volume of 1950 pages. An interleaved copy was 
kept in the laboratory with the lecturer’s notes, so 
that the additions of each successive course pre- 
pared the way for an expanded edition. Mr. 
Anderson, the chief assistant, got ready, from this 
book, all the lecture experiments without any aid 
from the professor, and so methodical was Brande 
that he and Anderson knew the work for any par- 
ticular lecture months in advance. 

This work was, in its day, one of the most popular 
treatises on science in the English language, and 
there are few recent works on the subject which are 
not indebted to its pages for much valuable informa- 
tion ; and it may be said that there is no lecturer 
on chemistry at the present time who does not owe 
many of his best demonstrations to experiments 
devised by Brande to illustrate his Royal Institu- 
tion courses, and first published in this book. He 
found chemistry an ill-arranged collection of facts, 
and succeeded in reducing them into form and 
order, thus aiding greatly in the cultivation of the 
science, and in placing it on an intelligible basis. 





NOTES. 
ELECTRICITY IN SWEDEN. 

THE number of electric installations in Sweden of 
one kind and another is constantly increasing, and 
a good many firms have made this branch a 
speciality. Of quite recent and interesting instal- 
lations may be mentioned one at Ostrand sawmills, 
where two of Laval’s new steam turbine duplex 
dynamos, of respectively 100 and 50 horse-power, 
have been fixed, and where they work various 
machines. They are the first of this type which 
have been delivered, and they appear to answer 
very well. The dynamos are directly coupled with 
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the turbines, and owing to the efficiency of the 
regulator the current is absolutely constant. The 
larger turbine is fitted with condensing appliances, 
and the smaller can be used both with and without 
condensing. Both turbines have governors. The 
current emanating from these generators is divided 
amongst thirty electric motors, each of 4 horse- 
power. At the Oaan’s Company at the Trallhiitta 
Canal an electric crane has just been installed. 
The crane in question had previously been worked 
by hand power, four strong men being required. 
An electric motor has been placed at the crane, 
and the electric current is supplied by the lighting 
machine already at hand; the motor is easily 
tended by one man, so three men’s wages are saved. 
The electric motor has been fitted with a special 
appliance, whereby one single handle is enough for 
completely working the motor. 


British Cotumsia ‘‘ ToorHpicks.” 


The British Columbia toothpick is a stick 60 ft. 
long and 36 in. square in section; three of these 
were forwarded last January to Montreal from 
Vancouver. The timber was supplied by the 
British Columbia Timber and Trading Company’s 
Hastings sawmill, and its transport from Vancouver 
to Montreal in midwinter took only ten days, a 
fact which speaks volumes for the efficiency of the 
freight service of the Canadian Pacific Railroad 
Company. At the same time a still larger stick 
was forwarded, having the same section as the 
aforesaid ‘‘ toothpicks” but 8 ft. longer. These 
mills have also recently forwarded two cargoes of 
timber to China, aggregating upwards of 1? 
million feet and consisting almost entirely of sticks 
of from 12 in. to 14in. square and from 50 ft. to 
105 ft. long. Boards and planks absolutely free 
from knots are also supplied of from 12 in. to 30 in. 
wide. The heavy timbers already mentioned are 
used principally in bridgework and in the con- 
struction of heavy cars. The resources of British 
Columbia in this class of goods are enormous, and 
much in excess of the present demand. No doubt 
when its wealth in this respect is more widely 
recognised the demand will largely increase, and 
such forest giants as must have been felled to 
obtain such sticks will then soon become a mere 
remembrance. 


Iron Construction In New York City. 


We have frequently referred to the enormous 
office and hotel buildings in Chicago, the construc- 
tion of which has only been rendered possible by 
the lavish adoption of iron and steel. Chicago, 
however, does not stand alone in this matter. The 
same determining cause, viz., the high value of 
building land, has led in New York to a similar 
result. An interesting historical account of the 
gradual growth of iron construction in this great 
city has been contributed by Mr. Louis de Coppet 
Berg, toarecent number of the Architectural Record. 
Mr. de Coppet Berg points out that the invention 
of the hydraulic lift has had much to do with the 
rise of iron construction, An ry ore story was 
then no longer a drawback, and the height to which 
a building could be raised was no longer a mixed 
question, but became a purely constructional one. 
As long as masonry was used exclusively, the 
height to which the building could be economically 
carried was limited, as the massive walls required 
at the ground level seriously curtailed the available 
floor space of a given site, and that on its most valu- 
able level. By the introduction of iron, weights 
could be reduced and the size of the walls decreased, 
until at the present day the whole weight of the 
building is carried on metal girders and columns, 
the exterior walls being a mere screen some 9 in. 
or 14 in. thick. This is known as the “‘ skeleton” 
system. Cast iron was the material first used 
in the earlier essays towards a metal construction. 
It was often used in conjunction vith wooden gir- 
ders, but as spans became greater, metallic girders 
began to be employed, cast iron being used first, 
and later on wrought iron or steel. At one happy 
period for the foundry ba cast iron was 
also used in the form of mouldings, being employed 
to replace the more expensive stonework, but this 
atrocity is no longer perpetrated, public taste hav- 
ing greatly improved of late years. In recent 
times some very large riveted girders have been 
used, with a view toavoiding the obstruction caused 
by columns, and in longer spans regular trusses have 
been employed. Nowadays cast iron has almost been 
abandoned as a material for columns, wrought iron 
or steel being used. The favourite plan of making 





these columns is to build them out of four Z irons 
riveted to a single web-plate. When in place the 
column is coated with some fire-resisting material. 
In the “skeleton” system of construction already re- 
ferred to, these columns, in conjunction with riveted 
girders, are used almost exclusively, as in addition 
to their other advantages they make square joints 
with the curtain walls. 


SUBMARINE TELEGRAPH ENTERPRISE. 


During the past six months the Anglo-American 
Telegraph Company’s repairing steamer Minia has 
been engaged in the repair and partial renewal of 
the 1869 cable between Brest and St. Pierre, 
Miquelon, at a distance of 270 miles from Brest. 
The steamer has also been occupied with the 
repair and diversion of the North and South 
Placentia and St. Pierre cable. The renewal fund 
formed by the Anglo-American Telegraph Company, 
Limited,‘ stood at the close of June, 1892, at 
990,389/.; the corresponding amount at the close 
of December, 1891, was 993,533/. During the 
first half of this year 15,854/. was received for 
interest on investments held in connection with 
the fund. On the other hand, the fund had to 
sustain the following charges: Value of cable ex- 
= 12,4331.; repair and diversion of the 

lacentia and Sydney cables, 6565/. The 990,389/. 
representing the renewal fund at the close of June, 
1892, was made up as follows: Value of cable, 
30,206/.; sundry securities, 923,307/.; and. cash 
uninvested, 36,8761. The Imperial German 
Government has, in pursuance of an agreement 
entered into with the German-Norwegian Telegraph 
Company, taken over that company’s undertakin 
and has paid off its capital. The invested capita 
of the Globe Telegraph and Trust Company, 
Limited, stood at the close of July, 1892, at 
3,599,151/1. The revenue received upon the in- 
vestments representing this sum, amounted in 
1891-2 to 196,738/. The largest investment made 
by the Globe Telegraph and Trust Company, 
Limited, is in the stocks of the Anglo-American 
Telegraph Company, Limited, which were held in 
July, 1892, to the extent of 1,031,947]. The other 
principal investments of the Globe Telegraph and 
Trust Company, Limited, at the same date were as 
follows : Brazilian Submarine Telegraph Company, 
Limited, 254,909/.; Direct United States Cable 
Company, Limited, 113,233/. ; Eastern Telegraph 
Company, Limited, 976,542/.; Eastern Exten- 
sion, Australasia and China Telegraph Company, 


Limited, 574,093/.; Indo-European Telegraph |}, 


Company, Limited, 104,8771.; Telegraph Con- 
struction and Maintenance Company, Limited, 
131,6631. ; the Globe Telegraph and Trust Com- 
pany, Limited, has also more or less considerable 
investments in the American Cable Company, the 
Direct Spanish Telegraph Company, Limited, the 
London Platino- Brazilian Telegraph Company, 
Limited, the Submarine Cable Trust, the West 
African Telegraph Company, Limited, the Western 
and Brazilian Telegraph Company, Limited, the 
West Coast of America Telegraph Company, 
Limited, the Western Union Telegraph Company, 
and the Paris and New York (Pouyer-Quertier) 
Telegraph Company. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—A fair amount of business 
was transacted in the Glasgow pig-iron warrant market 
last Thursday forenoon, but it was exclusively in Scotch 
iron. Prices were a shade easier, but at the close the 
quotations were practically unaltered from those of the 
previous day’s close. The market was quiet but steady 
in the afternoon. For the first time for a considerable 
while there was a transaction recorded each in Cleveland 
and hematite iron, and the prices paid showed rather 
sharp drops on the previous quotations. The settlement 

rices at the close were—Scotch iron, 41s. 104d. per ton ; 

leveland, 38s. 104d. ; hematite iron, 49s. 3d. per ton. 
On Friday forenoon only a small amount of business was 
done in Scotch iron, which advanced in price 1d. per ton. 
Hematite iron remained unchanged ae and without 
any transactions in it being recorded. Cleveland iron 
was likewise idle, but nominally 3d. per ton higher in 
price. In the afternoon there was a small business done 
in Scotch warrants one month at rather firmer prices. 
No cash transactions were reported. The closing settle- 
ment prices were—Scotch iron, 42s. per ton ; Cleveland, 
38s. 104d. ; hematite iron, 49s. 3d. per ton. In Scotch 
warrants a moderate amount of business was done 
on Monday forenoon. Prices were steady at the open- 
ing, but finished off rather flat, the cash quotation 
being marked down 14d. per ton from Friday’s close. 
There was nothing doing in Cleveland or hematite 
iron, but sellers of the former advanced their cash quota- 





tion 4d. = ton. Business was almost completely at a 
standstill in the afternoon, only one lot of Scotch iron 
having changed hands a short time from the close. The 
price was 42s., two days short of a month, and for cash 
sellers were still asking 41s. 103d. per ton. At the close 
the settlement prices were—Scotch iron, 41s. 9d. per ton ; 
Cleveland, 39s.; hematite iron, 49s. 3d. per ton. The 
warrant market was quiet on Tuesday forenoon, only a few 
lots of Scotch iron being dealt in. Prices were firm, 
however, Scotch being 1d. per ton up. In the afternoon 
only two transactions were recorded, both in Scotch 
warrants, which were firm in price. Nothing was done 
in other classes of iron, and hematite iron was quotably 
14d. wel ton cheaper. The closing settlement prices for 
Cleveland and hematite iron were the same as on Monday, 
but that for Scotch iron was 41s. 104d. per ton. There 
was rather more doing in the market this forenoon, and 
a better tone prevailed, sellers of Scotch iron being 
rather scarce. The price rose 2d. at 42s. ld. per ton 
sellers cash. One lot of hematite iron was dealt in at 
49s. 6d., being an advance of 14d. on the last prices. 
The market continued firm in the afternoon, with a 
moderate business doing. The following are a few of the 
current prices of No. 1 special brands of makers’ iron : 
Calder, 50s. per ton ; Gartsherrie, Summerlee, and Lang- 
loan, 50s. 6d.: Coltness, 53s. 6d.—all the foregoing 
shipped at Glasgow ; Glengarnock aig: at Ardrossan) 
50s. ; Shotts (shipped at Leith), 51s. 6d. ; Carron (shippe 

at Grangemouth), 53s. per ton. The marked quietness 
which has prevailed for some time in the pig- iron 
trade of Scotland is discouraging operations for the rise. 
The recent spurt in Scotch warrants has altogether failed 
to bring out orders from consumers, and it is feared, 
moreover, that the autumn trade is not likely to come up 
to the recent expectations formed regarding it.. The steel 
and finished iron trades are both very badly off for orders ; 
the cast-iron pipe trade, on the other hand, is fairly well, 
if not actively, employed. Generally speaking, business 
as a whole is very disappointing throughout most branches 
of the iron trades. is is much to be regretted, as it 
was hoped that an improvement would be witnessed on 
the resumption of business after the summer holidays. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 6701 tons, as compared with 7426 tons in the 
corresponding week of last year. They included 210 tons 
for the United States, 832 tons for Canada, 650 tons for 
Australia, 350 tons for Germany, 260 tons for Holland, 
150 tons for China and Japan, smaller quantities for other 
countries, and 3795 tons coastwise. ere are 75 blast 
furnaces in actual operation in Scotland. The stock of 
pigiron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 408,106 tons, as compared 
with 411,816 tons yesterday week, thus showing for the 
week a decrease amounting to 3710 tons. 


The Late Mr. Eben. Kemp.—Much sincere regret has 
been expressed by many persons at the premature death 
by drowning in the Firth of Clyde, of Mr. Ebenezer Kemp, 
who was long the engineer partner of Messrs. A. Stephen 
and Son, shipbuilders and marine engineers, Linthouse, 
Glasgow. ‘lhe deceased, who was rather over sixty 
years of age, retired from active business three or four 
ears ago, having made a moderate competency, on which 
it was his desire to spend the rest of his life in a quiet and 
retired way. Mr. Kemp served his appreticeship in Hyde- 
park Engine Works, Glasgow (Messrs. Neilson Brothers); 
and mp me he spent two or three vears with Messrs. 
Scott and Sinclair, Greenock (now Messrs. Scott and Co.), 
who then carried on both locomotive and marine engi- 
—- Then he was for a time in a responsible post 
with Messrs. Gourlay Brothers and Co., Dundee; 
and from that post he found his way back to the 
Clyde, and for some years had the management of 
Barry’s shipbuilding yard, near Glasgow. "Recatnclly 
he Leusans a partner in the Linthouse concern 
of Messrs. Stephen and Son, as already mentioned. 
During that portion of ‘his professional career he did 
much good work in the way of increasing the reputation 
of the Clyde in marine engineering. Mr. Kemp was for 
many years an active member of the Institution of Engi- 
neers and Shipbuilders in Scotland, serving as a member 
of council and as a vice-president ; and shortly after his 
retirement from the Linthouse firm he was elected Presi- 
dent of the Institution, in which capacity he worked very 
zealously for the full term of two years. While in active 
work as a mechanical engineer within the past dozen or 
fifteen years, he devoted much thought and inventive skill 
to improvements on the marine boiler, the screw pro- 
peller, the triple-expansion engine, &c. (By an oversight, 
this short notice of Mr. Kemp was not included in last 
week’s ‘‘ Notes.”’) 

Another Bridge over the Clyde.—On Monday of this 
week there was laid, with masonic honours, the memorial 
stone of a new bridge which is being erected over the 
Clyde at Cambuslang, near Glasgow, where the want of 
such a structure has ion been very keenly felt, as there 
has hitherto been no bridge over the river between Dal- 
marnock-road, Glasgow, and Uddingston. The new 
bridge is being erected from the plans of Messrs, Crouch 
and Hogg, civil engineers, Glasgow, by Messrs. Paton 
and Thomson, to the order of the Lanark County Council. 
It is 300 ft. long and 25 ft. wide between the parapets, 
and consists of three spans of 90ft. each. The super- 
structure is of steel, and consists of lattice girders 9 ft. 
6 in. deep braced ther, and carrying a trough flooring 
on the top, on which the roadway is to be laid 3 and the 
parapet is formed of lattice bars. There are masonry 
abutments at the two ends of the bridge, and in the river 
there are four circular ashlar towers, two to each pier, 
for supporting the girders. The piers and abutments are 
completed ready for commencing the erection of the 

irders, the sub-contract for which is in the hands of 

fessrs. Alexander Findlay and Co., Motherwell. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Henry Briggs, Son, and Co.—The annual balance-sheet 
of this company of colliery proprietors has been issued. It 
shows that the profit for the year is 70,350/., which, added 
to 17,652/. brought forward from last year, makes a total 
of 88,003/. The interim dividend absorbed 12,750/., and 
the amounts now payable are 1/. 11s. 3d. on the A shares 
and 1/, 1s. 3d. on the B shares. It has been further 
decided to augment the reserve fund by 25,000/., thus 
bringing it up to 100,000/. This will leave a balance of 
17,2271. to carry forward. The dividend paid for the 
whole year is equal to 174 per cent. ; 66,000/. has already 
been paid for coal not yet worked. 


Steel Works Extension at Rotherham.—Messrs. Steel, 
Peach, and Tozer, Limited, of the Phoenix Bessemer 
Steel Works, the Ickles, Rotherham, have completed a 
plant for the manufacture of steel on the Siemens-Martin 
principle. The new department was successfully in- 
augurated on Thursday, and the firm will be nowin a 
position to meet a demand _ which has for some time been 
growing. Already the firm has gained considerable 
reputation for special high-class qualities of Bessemer 
steel, and with the new plant it is expected there will be 
a similar measure of success. The extension of the 
works has necessitated an increase in the number of 
workmen. 


Midland Miners’ Permanent Relief Society. — The 
quarterly meeting of the above took place on Saturday 
at Chesterfield, Mr. William Wright presiding. Mr. 
Benjamin Owen, of Chesterfield, read the report, from 
which it appeared that the society was in a better posi- 
tion than it had ever been. The total number of mem- 
bers was 5446. The accumulated funds of the society 
amount to 35041. 


Yorkshire Miners’ Association.—A meeting of the 
executive of the Yorkshire Miners’ Association has taken 
place at Barnsley. Mr. John Wadsworth, vice-president, 
occupied the chair, and Mr. B. Pickard, M.P., Mr. 
William Parrott and Mr. John Frith, officials, were pre- 
sent. A complaint was made from the Oakwell branch 
of the evil effects of the butty system introduced into 
Mr. Senior’s colliery, and it was resolved as follows :— 
That Mr. John Wadsworth and Mr. James Murray make 
full inquiry into the attempted reduction of 40 per cent. 
at the Queen’s-road Drift, and see Mr. Senior on the 


uestion if possible. The fatal accident at the Raven’s| S$ 


harf Colliery, near Dewsbury, was referred to, and the 
following pes co was passed: ‘‘That this executive 
having learned that a serious loss of life has taken place 
at Raven’s Wharf Colliery, belonging to Messrs. Haigh, 
hereby expresses its deep synipathy and condolence with 
the relatives of the deceased, and instructs the officials to 
make a thorough inquiry into the cause of the deaths of 
those six persons.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron T'rade.—Y esterday our weekly iron 
market was badly attended, but a decided improvement 
in the state of affairs was noticeab‘e, inquiries being 
reported fairly numerous, and quotations having an 
upward tendency. There was, however, little or no dis- 
position to do business ahead, and some people predicted 
that quotations would be easier before long, but others 
took a more hopeful view of the situation and opined that 
prices certainly would not fall much with the present small 
and continued decreasing stock of pig iron. The general 
quotation for rar f.o.b. delivery might be put at 39s. 3d. 
for No. 3g.m.b. Cleveland pig iron, and there were buyers 
at that figure, but few merchants would quote below 
39s. 6d. for the ruling quality, and makers asked 40s. A 
very satisfactory account was given of the lower classes of 

ig iron, all of which were said to be in good request. 

o. 4 foundry was not obtainable under 38s. 9d., and 
in some cases 39s. was said to have been paid. Grey 
forge was very firm at 38s., and white was 37s. Middles- 
brough warrants were 38s. 9d. cash buyers, but there 
were no sellers under 393. 4d., and consequently no busi- 
ness was done in them. The hematite pig-iron trade was 
very firm, and several producers were in no hurry to enter 
into new contracts, as they have plenty of work on hand. 
Mixed numbers of makers’ east-coast brands were 50s. 
There was no change in quotations for Spanish ore. 
To-day our market was steady and firm, with a fair 
amount of business doing. Quotations were precisely the 
same as yesterday. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is very little new. Most of 
the producers are becoming rather badly off for work, 
and they find new orders difficult to obtain. The steel 
rail trade, however, is reported somewhat better with 
makers busy, inquiries fairly numerous and prices 
firmer. Common iron bars are 5/. 10s.; best bars, 
5l. 17s. 6d. to 6/.; iron ship-plates, 5/. 2s. 6d.; iron ship 
augles, 5/.; steel ship-plates, 5/. 15s.; and steel ship 
angles, 5/. 10s., all less the customary discount for cash. 
Heavy sections of steel rails are now put at 4/. 53., but in 
some cases business might be done at a trifle less. 


The Fuel Trade.—At several of the Northumberland 
collieries improvements are being made, and there appears 
to be a strong desire to send out coal in as clean and 
satisfactory a state as possible. Two new “‘ jigger” 
screens are to be put up by the Crambington Coal 
Company, and one of these is being supplied at 
Hartford Colliery by Messrs. Plowright Brothers of 
Chesterfield, while the second is to be erected at Shank- 
house by the well-known fiym of Messrs. Head, Wright- 





son, and Co., of Stockton. Messrs. Joicey and Co., of 
Newcastle, are supplying similar machinery at Seaton 
Delaval. At several of the northern collieries these and 
other methods of improving the output are not only under 
way, but a large addition of houses for the accommoda- 
tion of the workmen is being made. The steam coal 
trade is in a fairly good state. On Newcastle Exchange 
a good demand is reported for first and second kinds, 
and gas coals are also in good request. Prices are fully 
maintained. Other branches of the coal market, how- 
ever, are not particularly active, and quotations are, if 
anything, rather easier. 








FOREIGN AND COLONIAL NOTES. 

Australasian Cities.—The population of Sydney at the 
close of last year is returned at 399,270; that of Mel- 
bourne, at 491,417; that of Brisbane, at 93,657; that of 
Adelaide, at 132,575; that of Perth, at 10,040; that of 
Hobart, at 33,972; and that of Wellington (N.Z.), at 

682. 

Bridging the Harlem.—A bridge is to be thrown across 
the Harlem by the New York Central and Hudson River 
Railroad Company. The bridge will be a fine work, 
built of iron and steel, and will be 410 ft. long. It is to 
be a drawbridge, and will cost 100,000/. The elevated 
approaches will cost 300,000/., to be divided between the 
city authorities of New York and the company equally. 


Rolling Stock on the Eastern Railway of France.-—At 
the close of 1891 the Eastern of France Railway Company 
owned 1345 locomotives of various types, 1155 tenders, 
2907 passenger carriages, and 28,919 goods trucks. The 
company is now building twenty-two powerful express 
engines. 


Rolling Stock on the Western of France Railway.—At 
the close of last year the Western of France Railway 
Company owned 1366 locomotives of various types, 3740 
passenger carriages, and 22,615 goods trucks. The addi- 
tions made to the company’s rolling stock last year com- 
prised 20 locomotives, 20 passenger carriages, and 433 
goods trucks. 


Tunnelling the Apennines.—The Rionero and Potenza 
section of the South Italian Railway has to pierce through 
the Apennines, and one of the tunnels, mt om is now in 
progress, is 11,066 ft. in length. At the close of March 
this tunnel had been pierced for a length of 2233 ft. 
ome progress has also been made with the approaches 
to the tunnel. 


Another Brooklyn Bridye.—Mr. G. B. Cornell, who is 
at work, as chief engineer, on plans for a new bridge 
across the East River between New York and Brooklyn, 
estimates the cost of the work at 2,000,000/. The piers 
will be 280 ft. above high water ; they will be built of 
granite for 150 ft., and steel columns will then be employed. 


Working Stock on the Madras Railway.—The Madras 
Railway Company expended 15,912/., for additional 
working stock, in the second half of last year. The 
aggregate amount expended under this head to the close 
of 1891 was 1,362,476/. In the 15,9127. expended for 
additional working stock in the second half of last year 
carriages figured for 3678/., and trucks for 12,234/. 


Petroleum in Persia.—The petroleum of Kend-e-Cherin, 
Persia, promises to be of much importance to that country, 
and tobe alsoasource of considerable revenue tothe Persian 
Government. At present, all the petroleum burnt in Asia 
is obtained either from Russia or the United States. 


Southern Pacitic Company.—This company has a con- 
tinuous line of rails from the Atlantic to the Pacific, 
that is, a line from New Orleans and Galveston on the 
Gulf of Mexico to San Francisco and Portland on the 
Pacific. The company also leases the Central Pacific from 
Ogden to San Francisco, while it has a line into Mexico. 
This, with the Houston and Texas Central, makes its 
aggregate extent upwards of 7000 miles. The Southern 
Pacific Company also runs steamers to New York, 
Havana, Vera Cruz, Nicaragua, Key West, &c. 








LAUNCHES AND TRIAL TRIPS. 

On Monday, the 25th ult., Messrs. William Denny 
and Brothers, Dumbarton, launched from their yard there 
the Tcbihatchoff, a steel screw steamer for the Russian 
Steam Navigation and Trading Company, of Odessa and 
St. ere: Her dimensions are 360 ft. by 45 ft. by 
30 ft. lin. She is intended for the company’s service 
between Odessa, Constantinople, and Alexandria, and is 
most rae ape | furnished for 60 first-class passengers in 
the citadel and 40 second-class in the poop, while 300 
emigrants are provided for in the main deck forward. She 
will be propelled by a set of triple-expansion engines of 
large power made by Messrs. Denny and Co., Dumbarton. 


On Monday, 25th ult., Messrs. William Gray and Co., 
Limited, launched a large steel screw steamer, which has 
been built on account of London owners. She will take 
Lloyd’s highest class, and is of the following dimensions : 
Length over all, 341 ft. ; breadth, 43 ft. ; depth, 24 ft. 44in. 
Engines on the triple-expansion principle are being sup- 
= by the Central Marine Engine Works of Messrs. 

illiam Gray and Co., Limited. They will develop over 
1200 horse-power. The cylinders are 24 in., 38 in., and 
64 in, in diameter, with a piston stroke of 42 in., and large 
steel boilers, having a working pressure of 160 lb. per 
square inch, will give a supply of steam. 





Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, launched one of two twin-screw 1000-ton 
hopper barges, which they are constructing for the Clyde 
Trust. Her dimensions are 200 ft. by 34 ft. by 15 ft. 6 in. 





She is to have a hopper capacity of 20,000 cubic feet, and 
will be fitted by the per ee with two sets of triple- 
expansion engines to indicate 1000 horse-power. The 
hopper doors are worked by improved steam friction 
gearing, and she is fitted with all the builders’ most 
modern appliances for vessels of this type. 


On Saturday, J uly 30th, the s.s. Carl Hecksher, built 
to the order of the Steam Navigation Company, Kjében- 
haven, of Copenhagen, was successfully Jaunched at the 
yard of the Elsinore Iron Shipbuilding and Engineering 
Company, Elsinore, Denmark. This steamer is built of 
steel to the highest class at Bureau Veritas Special Sur- 
vey, and her dimensions are 260 {t. by 35ft. 10in. by 19 ft. 
1 in. depth moulded, giving a carrying capacity of about 
2300 tons deadweight. The engines are of the triple- 
expansion type, indicating 650 horse-power, and the 
boilers constructed for a working pressure of 150 1b. per 
square inch, 








The s.s. Murex was taken for her trial from Hartle- 
pool on July 26, and a full-speed run was made to Dover, 
with the result that the vessel made a speed of 11 knots 
with a deadweight of over 4000 tons on board. The 
vessel was built by Messrs. Sir William Gray and Co., 
of West Hartlepool, to the order of Messrs. M. Samuel 
and Co., of London, from the designs and under the 
superintendence of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool; she is classed 100 A 1, 
and will be engaged in the bulk oil trade. The dimen- 
sions of the vessel are as follows: 338 ft. long by 43 ft. 
beam, and 28 ft. moulded depth, with engines 254 in. and 
40} in. and 67 in. by 45 in. stroke, with steam supplied 
by three single ended boilers of large power. 





On Friday, the 29th ult., the ss, Grange, a fine steel 
screw steamer built to the order of the Carron Company, 
of Carron, for their fast passenger service between Lon- 
don and Grangemouth, went for a very successful trial 
trip off the Tyne. The vessel has been built by Messrs. 
Wigham Richardson and Co. at their Neptune Ship and 
Engine —e Works, Low Walker. She is built of 
steel, being 280 ft. in length by 36 ft. beam, and is rigged 
as a two-masted schooner. The passenger accommoda- 
tion comprises on the upper deck aft a large and hand- 
some music-room. Below this isa dining saloon. There 
is, besides, a large promenade deck for the first-class 
passengers, whicb in wet weather will serve as an agree- 
able shelter to the main deck. There is a very complete 
installation of electric light throughout the vessel. The 
engines, which are of the triple-expansion type, along 
with the boilers, have been constructed by Messrs. Wig- 
ham Richardson and Co.,'and on the trial trip gave 
satisfaction to all concerned, the speed obtained being 17 
knots per hour, showing that this boat is the fastest 
passenger vessel running on the east coast. The con- 
struction of the hull and all her machinery has proceeded 
under the superintendence of Mr. Frank Spears, the 
marine superintendent of Carron Company, who was 
present at the trial trip. 





On the same day the ss. Arpad, another steamer built 
and engined by Messrs. Wigham Richardson and Co, 
also went for a trial trip. This vessel has been built to 
the order of the Royal Hungarian Sea Navigation Com- 
pany, Adria, Limited, of Fiume and Budapest, and is 
intended for their passenger and cargo service in the 
Black Sea. She is 240 ft. in length by 33 ft. beam, and 
is fitted with triple expansion engines, which worked 
admirably on trial trip, driving the vessel, fully laden, 
at a mean speed of 12 knots. 


There has been launched from the yard of Messrs. 
Ramage and Ferguson, Limited, a steel screw steamer of 
1500 tons ames built to the order of Messrs. James 
Currie and Co., Leith, for their Continental trade. She 
is fitted with triple expansion engines made by the builders, 
the cylinders being 184 in. by % in. by 49 in. by 33 in. 
stroke, the boiler pressure being 160 1b. The hatches are 
self-trimming, and every improvement for quickly dis- 
charging cargo has been attended t». This is the eighth 
steamer built by this firm for Messrs. James Currie and 
Co. since 1888 with an ate tonnage of 10,000 tons. 
The ceremony of naming the vessel the Minorca was 
gracefully performed by Miss Waldie, of 25, Douglas- 
crescent, Edinburgh. 


On Monday, the 8th inst., the ss. Ardrishaig, lately 
built by Messrs. Craig, Taylor, and Co., Stockton-on- 
Tees, to the order of Mr. J. J. Neill (Messrs. Neill, 
Topping, and Co.), 30, Great St. Helen’s, London, was 
taken to sea for her trial trip, which proved highly 
satisfactory. The dimensions of the vend ton Length, 
312 ft.; breadth, 40 ft.; and depth moulded, 22 ft. er 
engines, which are of the tri-compound type, have been 
built by the North-Eastern Marine Engineering Com- 
pany, imited, Sunderlan‘], and have cylinders 22 in., 

in., and 57 in. in diameter, by 39 in. stroke. Steam is 
supplied by two large steel boilers at 160 lb. , secre 
During the trial a speed of 11 knots was obtained. 





On Wednesday, August 10, Sir Raylton Dixon and 
Co. launched from their No. 2 dockyard a steel screw 
steamer, which has been built to the order of Mr. 
R. B. Chellew, of Truro, under the superintendence of 
Mr. G. Walker, of London. The vessel is of the partial 
awning deck type, and has a carrying capacity of about 
4000 tons. The principal dimensions being: Length over 
all, 311 ft. ; beam, 40 ft. ; depth moulded, 22 ft. 104 in. 
Her engines will be fitted by Messrs. T. Richardson and 
Sons, of Hartlepool, the cylinders being 23 in., 374 in., 
and 614 in. in diameter by 39 in. stroke. As the steamer 
was leaving the ways she was named Pendarves. 
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MISCELLANEA. 


Messrs. WALTER T. GLOVER AND Co., of Salford, are 
now introducing a new machine for winding wire on 
bobbins having bevelled flanges. The machine is arranged 
to stop automatically if the wire breaks. 


We regret to learn that Mr. John Lewthwaite, who 
invented the railway ticket printing machine in 1853, 
died on the 2nd inst. The deceased gentleman was well- 
known in New Zealand, where he had lived upwards of 
twenty years, 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ended July 31, amounted, 
on 16,379} miles, to 1,797,053/., and for the correspond- 
ing period of 1891, on 16,2892 miles, to 1,755,395l., an in- 
crease of 894 miles, or 0.5 per cent., and an increase of 
41,658/., or 2.3 per cent. 


The Lanchester Union Rural Sanitary Authority on 
the 4th inst. approved of the plans prepared by Mr. 
J. KE. Parker, Assoc. M.Inst.C.E., Mem. San. Inst. 
of Lanchester, for a joint scheme of main drainage and 
sewage disposal works for Armfield Plain, Kyo, Catch- 
gate, and East and South Pontop, and ordered that the 
works be proceeded with as soon as practicable. 


Horseshoes of aluminium have been tried at the Finnish 
Dragoon Regiment. A number of horses were shod on 
one fore and one hind foot with aluminium shoes and on 
the other with ordinary iron shoes. After six weeks’ use 
the former had worn rather better than the iron shoes 
and not one of them had gone in pieces. The horses had 
all the time been moving on a hard and stony road. 


We are officially informed that the Partick contract 
of the Lanarkshire and Dumbartonshire Railway has 
been let to Mr, A. H. Boyle, contractor. This contract 
comprises the construction of the branch railways from 
Maryhill to Partick, and a portion of the authorised 
main line through Partick, Whiteinch, and Scotstown, 
and forms a most important link in the circular route in 
connection with the Glasgow Central Railway. 


No further steps in regard to Private Bills will be taken 
this Session, but all measures in progress will be resumed 
at their present stage next Session. This will affect Sir 
Edward Watkin’s Bill for the extension of the Manches- 
ter, Sheffield, and Lincolnshire line to London. It had 
only to pass its third reading in the House of Lords, and 
was confidently expected soon to become an Act, but 
will now be delayed until next year. 


Work has been commenced in the Simplon Tunnel, 
which will, when completed, be the longest in the world, 
viz., 12.6 miles, The northern portal will be at Brieg, 
and the southern near Isella. The power required to 
work the drills will be obtained by damming the River 
Massa on the northern side of the tunnel, and from the 
River Cairasca on the south. The former will supply 
some 1550 horse-power, and the latter 2760 horse-power. 
The work is expected to require 84 years for its com- 
pletion. 

Messrs. John H. Wilson and Co., of Sandhills, Liver 
pool, have recently constructed two 40-ton floating steam 
cranes to be ore | in depositing concrete blocks for the 
neW harbour works of the Russian Government at the 
‘one of Odessa and Theodosia on the Black Sea; they 
1ave also supplied to the Odessa Works a complete set of 
machinery va and Latham’s patent) for making con- 
crete blocks of 30 tons weight at the rate of fourteen per 
day, the whole of the plant has recently been tested by 
the  guaaaenaa engineers, and has given very satisfactory 
results. 


An exhibition of cables has been added to the imperial 
postal museum in Berlin in a special ‘‘cable room.” I 
contains both land and submarine cables, of which samples 
have been sont from prominent firms in various countries 
There are also specimens of older used telegraph cables, 
demonstrating the havoc wrought by time and sea. 
Notable among these are specimens of two of the oldest 
cables, viz., the one laid between Dover and Calais in the 
year 1850 and the one laid in 1854 between the same two 
places. The well-known firm of Siemens Brothers and 
Co., London, has, amongst other exhibits, sent a model 
of their cable steamer Faraday. 


The harbour of the important military station of Aden 
has recently been dredged to a depth of 20 ft. below low 
water, thus enabling vessels to coal with safety in the 
inner harbour during the south-west monsoon. A power- 
ful twin-screw hopper dredger, of 1000 tons capacity, con- 
structed by Messrs. Simons and Co., of Renfrew, has been 
doing the ee go, at the rate of 405,000 tons per annum, 
and at a cost of 2.96 annas per ton. It is now proposed 
to deepen the harbour to 26 ft. below low water, and to 
considerably increase the area of the dredging operations. 
The dredging, as well as other works about the harbour, 
are being carried out under the supervision of Mr. W. 8. 
Child, A.M.I.C.E. 


The Admiralty have entered into a contract with 
Messrs. Yarrow and Co., of Poplar, tor the immediate 
construction of a small paddle steamer, to have the least 

ible draught practicable, for the navigation of the 
pper Shire. This vessel is destined to maintain com- 
munication at all times of the year between Lake Nyassa 
and Matope, where the navigation terminates on account 
of a succession of rapids. From there the communication 
is carried on by land porterage over the highlands as far 
as Katunga on the Lower Shire, this being the highest 
poe which the gunboats Mosquito and Herald can reach. 
his little steamer is 60 ft. in —_ by 14 ft. beam, and 
will have a draught of 11 in., and speed of from eight to 
nine miles an hour. She will be put together on the 


mostly of a size suitable to be carried by one or two 
negroes, and when in regular work will act in conjunction 
with the two gunboats Pioneer and Adventure, which 
Messrs. Yarrow and Co. are constructing for the Govern- 
ment for service on Lake Nyassa. 


Hydraulic running is now being experimented with on 
a large scale in New South Wales at a place called 
Nelbothery, by the Delegate Hydraulic Mining Company. 
The gold-bearing strata here consist of beds of gravel, 
some 20 ft. to 30 ft. thick, which are said to show gold to 
the value of two dwt. per cubic yard. The only method 
of extracting this gold economically is by the hydraulic 
system, but the only water available lies at a lower level 
than the auriferous strata. The owners of the mine have 
therefore determined to erect powerful pumps and to 
oo it from a reservoir formed by damming the Little 

lains river to another reservoir 300 ft. above the river, 
and some half a mile distant. This latter reservoir lies 
about 150 ft. higher than the mine and upwards of a 
mile from it. The pumps to be used are said to be the 
largest yet built in Australia, and have been constructed 
- the Austral Otis Engineering Company of Melbourne. 

hey are designed to pump 4,500,000 gallons per day. 
The engines are of the triple-expansion type having 
cylinders 104 in., 18% in., and 29} in. in diameter. The 
umps are 13#in. in diameter and the stroke is 21 in. 
hree sets are being supplied. Steam will be supplied to 
the engines at a pressure of 120 1b. per square inch by 
means of four steel multitubular boilers 16 ft. long by 
64 ft. in diameter designed for burning wood fuel. 


Some interesting improvements in the engineering 
department of the Grand Hotel, Eastbourne, have been 
effected. The establishment had been fitted with two 
hydraulic lifts worked by water purchased from the 
water company. There was also in existence a compre- 
hensive steam service for heating, cooking, and laundry 
drying purposes, from which the whole of the water of 
condensation was allowed to run to waste. These two 
matters have been dealt with simultaneously in the fol- 
lowing manner: A steam pumping engine has been put 
down in combination with a large hydraulic accumulator, 
giving a pressure of 130 lb. per square inch, i.e., equal to 
the maximum obtainable from the street mains, and from 
this the lifts are now supplied, the waste water being 
collected and continuously re-pumped. The whole of the 
condensed water from the steam service above referred to, 
as well as from the exhaust pipes of the laundry and 
yong | engines, is trapped, collected, and returned to 
a tank, from which it is pumped hot tothe boiler. The 
net result of the double alteration is that the saving of 
coal resulting from the use of the hitherto wasted hot 
water has proved more than sufficient to compensate for 
the extra steam used by the pumping engine ; there is 
therefore a positive reduction of coal consumption, while 
on the other hand all the water for the lifts, and half the 
water for the boilers, is obtained absolutely free of cost. 
The work has been carried out by Messrs. Archibald 
Smith and Stevens, of Battersea, who at the same time 
overhauled both the passenger lifts, and to a large 
extent reconstructed one of them. 


An important private trial of an armour-plate took 
place at Shoeburyness on the 4thinst. The conditions 
were generally similar to those of the Admiralty official 
tests, but were more severe, in that, while the gun, 
range, charge, and number of rounds remained the same, 
the thickness of the plate was 4 in. less than the regula- 
tion 104 in., and all] the projectiles were Holtzer steel, 
instead of three only being of this quality, and the re- 
maining two Palliser chilled cast iron, as usual at Ports- 


t| weight, 84 tons ; backing 3 ft. 8 in, of oak and 1 in. iron 


mouth. The particulars are as follows: Plate, ‘‘ Ellis- 
Tresidder” compound, manufactured by John Brown and 
Co., Limited, Sheffield, dimensions, 8 ft. by 6 ft. by 10 in.; 


skin-plate in rear. Number of bolts, eight. Gun, 6-in. 
breechloader. Range, ten yards. Charge, 48 Ib. 
Striking velocity, 1950 foot-seconds. Projectiles, five 
Holtzer armour-piercing shot of 100 lb. weight, issued 
from naval stores. Striking energy of each shot, 2637 
foot-tons. All the shot broke up into such minute frag- 
ments on impact that the total weight of pieces large 
enough to be collected was only about 50 lb. out of the 
500 lb. fired. The penetrations obtained by the first and 
second shot could es measured, as the embedded frag- 
ments fell out during the subsequent rounds; they were 
respectively 2.17 in. and 1.09in. The other three pene- 
trations could only be estimated, as the points of the 
shots remained lodged; they were probably somewhat 
greater than the above. On the completion of the third 
round no cracks were detected in the face of the plate, 
but an hour later, after an adjournment for lunch, two 
fine superficial hair cracks were observed. At the end of 
the trial these were somewhat prolonged, and one or two 
new ones added, but the total extent of the cracking was 
— superficial and insignificant, and indicated, by its 

iscontinuous character, great toughness in the plate. 
On removal of the backing the rear of the plate deataped 
five bulges, four being uncracked and less than 3 in. 
high, while the fifth, caused by the last shot, was 1 in. 
high, and exhibited a single crack 1 ft. long. 








Sures Lost at Sea.—Lloyd’s quarterly return shows 
that during the first quarter of this year 284 vessels, of 
183,452 tons were lost, wrecked, condemned, or abandonéd, 
of which total 81,079 tons were steamers, and 102,373 
ships. Of the total again, 17,869 tons were steel vessels, 
85,020 tons iron, and 80,563 tons composite, the latter 
mostly ships. More than a third of the vessels were 
wrecked, 35 vessels of 25,257 tons were never heard of 
after leaving port, 24 vessels of 14,896 tons were lost in 
collision, while 35 vessels of 18,572 tons were broken up 
or condemned. 








Upper Shire, having been first transported there in loads 


MASON’S PIVOTED SIDELIGHT. 
THE sidelight which we illustrate below is now being 
introduced by Mr. G. N. Arnison, Jun., 61, Fawcett- 
street, Sunderland, for use in the state rooms of 
steamships and elsewhere. Pivoted sidelights have 
considerable advantages over the common form in the 
matter of ventilation, as, when opened, part of the flap 
projects beyond the side of the ship, and owing to the 
ship’s motion a current of air strikes this flap, and is 
directed into the cabin. At the same time a partial 
vacuum is formed at the other side of the plate, which 
sets up a counter current extracting the foul air. As 
will be seen in Figs. 1 and 2, the port is closed by a 
single screw and nut. The packing, moreover, is of 


Fig. 1. 











the simplest character, and consists of a continuous 
ring of rubber, which completely surrounds the open- 
ing, and against which the flap is tightly pressed by 
means of the screw and nut already mentioned. As 
will be seen, one half of the flap is pressed against the 
outside of the rubber ring and the other half against 
the inside. Our engravings are taken from an 8-in. 
clear sidelight, supplied to the steamship Cornhill, 
recently built by Messrs. Robert Stephenson and Co., 
Limited, Hebburn, for the Warkworth Steamship 
Company. Mr. Arnison also supplies skylights on the 
same principle for engine hatches, &c. 





Tue ATLANTIC SERVICE.—Last Saturday the Umbria 
completed a passage from Queenstown to Sandy Hook in 
5 days 22 hours 20 minutes. For a vessel eight years old 
this is a wonderful performance. 

Russian MEcHANICAL INpustRY.-—The profits of the 
Briansk Iron Works Company last year amounted to 
90,675 roubles, as compared with 1,016,737 roubles in 
1890. No dividend can be distributed upon the com- 
pany’s shares for 1891; for 1890 a dividend of 9 roubles 
per share was paid. The causes of the discouraging re- 
sults which attended last year’s working were a transfer 
of the manufacture of rails from Biejitza to the Alexander 
Works, a transfer which was attended with unforeseen 
difficulties ; contracts for rails which had to be worked 
out at a loss until October, 1891; perfecting of arrange- 
ments for the construction of locomotives at Biejitza ; 
onerous loans necessitated for improvements, &c. Since 
the commencement of the current year the Alexander 
Works have been disposing of rails in large quantities 
and upon advantageous terms, while ¢ profits are 
likely to be realized in connection with locomotives built 
at the Briansk Works. 


AUSTRALIAN InRIGATION.—Mr. M‘Kinney, New South 
Wales engineer-in-chief for water conservation, has re- 
turned from an official visit to Wentworth, whither 
he was despatched with ministerial instructions to 
make a full investigation into the working of the Irri- 
gation Trust. In an Enabling Act, for the for- 
mation of this trust, provision was made for con- 
ferring administrative. powers ~ the municipal 
council. Owing to the transfer of the Water Conserva- 
tion branch from the Mines to the Works Department, 
several reports on unfinished inquiries have had to be 
completed, and this has caused delay. In the course of 
his journey, Mr. M‘Kinney paid a visit to Messrs. 
Chaffey Brothers’ settlement at Mildura. Mr. M‘Kinney 
was surprised at the amount of irrigation accomplished 
and the results obtained. This is the first year that 
fruit growing has been sufficiently productive to enable 
export operations to be commenced. Large consign- 
ments of dried fruits, principally raisins and apricots, 
have been sent from Mildura to Melbourne and Great 
Britain. In all about 20 tons of dried raisins were for- 
warded to the Melbourne market. 
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VERTICAL MULTITUBULAR BOILER. 

THE vertical multitubular boiler which is illustrated 
below is manufactured by Mr. Isaac W. Boulton, of 
Ashton-under-Lyne. The boiler shell and firebox are 
entirely of mild steel, the latter being welded up. 
The hanging Field tubes are in some cases omitted, 
only the horizontal smoke tubes being retained. 
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These tubes, as shown in plan, end at the cylindrical 
surface of the boiler, where they deliver into an 
external smokebox. There is one cross-water tube in 
the firebox. It is stated that steam can be raised to 
80 lb. pressure in 30 minutes from cold water. These 
boilers are specially designed for steam launches, 
donkey boilers, crane boilers, and the like. 





INDUSTRIAL NOTES. 

Ir cannot be said that the industrial atmosphere has 
cleared very much during the past week, although 
one or two clouds have disappeared. The dispute of 
the boot and shoe makers has been referred to arbitra- 
tion, and an important deputation waited upon Sir 
Charles Russell at the House of Commons on Monday 
last, to try to induce him toact on this occasion. The 
case is one of difficulty because of many technical de- 
tails which will have to be dealt with, but Sir Charles 
will not be frightened by mere detail, especially as the 
district he represents is largely engaged in the trade. 
There is also, at least, a silver lining to the dark cloud 
which overspread Lancashire and the other cotton dis- 
tricts. The meeting at which it was to be decided 
whether or not there should be a 10 per cent. reduc- 
tion, ended without a decision, the conference of the 
employers having been adjourned. It appears that 
the replies did not equal the required 75 per cent. of 
the spindles, and consequently the notices could not 
be given. It is thought possible that a compromise 
might be effected whereby 5 per cent. could be agreed 
upon, with possibly some arrangement as to short time. 
There appears, however, to be some divergence of 
opinion as to short time, more on the part of the 
employers than of the workpeople. Perhaps further 
discussion, pending the next meeting, may lead to a 
solution which will avert the great disaster of a strike, 
and probably a lockout, on an extensive scale. It is 
thought that, perhaps, the stoppage of a week at the 
‘* Wakes” will help to clear the market ; on the other 
hand, if the ‘‘Wakes” week comes within the 
‘notice ” it will eventuate in an earlier closing of the 


mills. In the Oldham district some 60,000/. to 70,000/. 
will be available for the annual holiday, so that the 
first week of the stoppage will be deprived of its sting. 
May the cloud disperse meanwhile. 





The report of the Associated Blacksmiths does not 
indicate any serious falling off in that branch of trade. 
Out of 44 towns in which the society has branches 
only one returns the state of trade as ‘‘ bad,” and 
that is Londonderry in the North of Ireland. All the 
other branches state that the condition of trade is 

ood, fair, moderate, steady to dull and declining. 
But this description from the officials of the union 
does not indicate serious depression. That trade has 
declined is admitted in the paragraph having reference 
to the Newcastle district, in which it is said that ‘‘ the 
associated employers have not been long in discovering 
that the state of trade necessitated a reduction in 
wages.” The paragraph rather humourously remarks 
that employers have an acute perception for reducing 
wages, but are most obtuse in regard to the necessity for 
increasing wages, until their intelligence is quickened 
by pressure. But it adds that the Tyneside branches 
must co-operate with the other branches of the engi- 
neering and cognate trades in making the best terms 
— under the circumstances. The executive have 

rmly adhered to their resolution not to accord strike 
pay to the members of the Belfast branch, as they 
deny that it is either a strike or a lockout in so far as 
the smiths are concerned, the members being simply 
out of work because of a strike of other workmen. 
The men are on idle benefit, but not on strike pay. At 
Middlesbrough the smiths and their strikers have a 
dispute, the latter refusing to share the decrease in 
wages, while quite willing always to participate in a 
rise. The matter was referred to the local trades 
council, but they failed to effect a settlement. The 
matter was, therefore, left to the members and 
their branch. Some little friction exists between the 
society and the new society, called the National 
United Trade Society of Engineers at Glasgow, but 
the executive decline to continue the correspondence. 





Although the prospects of the engineering branches 
of trade, and of cognate industries in Lancashire, are 
not very encouraging, yet there are signs of some im- 
provement in certain departments. Even if things 
were not worse the indications would be healthful, for 
when once a decline has really set in there is no halt- 
ing place of any consequence. Here and there work 
is coming forward more freely, so that the outlook is 
no worse. The increased activity is mainly in the de- 
partments of a more or less special character, but this 
will affect other subordinate branches. Some of the 
leading machine toolmakers have been securing a fair 
amount of new work, and in heavier stationary engines 
more is doing than has been the case recently. The 
ordinary run of engineering work is slack, and the 
demand for locomotives has not quickened. Boiler 
makers are tolerably busy with work in hand, but 
the orders for new work are not of any great weight. 
Some of the principal machinists are fairly supplied 
with work, and generally there is a fair amount of 
orders to go on with, though the future is not quite so 
bright as the makers could desire. In the iron trade 
business is slow, the purchases being for immediate 
requirements only. The manufacturing branches are 
also slow, the anticipation being that prices will recede. 
But these are merely anticipations, for no serious 
decline in prices is at present manifest. On the whole 
the outlook is not dark, nor are there any serious dis- 
putes pending to overcast the horizon. The serious 
condition of the cotton trade is the only dark cloud 
at present, and even that seems in a fair way of dis- 
persing. The change of front by the operatives in the 
eight hours’ question is peculiar, but its true meaning 
is not yet apparent. If the ideais to substitute a 
short day for the proposed stoppage of certain days, 
possibly the millowners will see their way to some 
arrangement. But a regular short day is of more 
benefit to the operatives than tothe employers; the 
latter are more free where the mills are whol'y closed. 
The interests are not quite identical, 





The condition of trade in the Sheffield and Rother- 
ham district seems to be improving slightly in some 
respects; but in many of the purely local trades of 
Sheffield there are signs of depression. The spurt 
which preceded the imposition of the new tariffs in 
Spain and Portugal, and which led to those parts of 
Europe being flooded with goods—good, bad, and in- 
different—has been succeeded by a dulness which, 
compared with the previous activity, is positive stag- 
nation. But, on the other hand, there is some recovery 
in the South American trade, though not yet very 
striking. There is some inquiry for crucible steel, 
and prices are firm, but the rolling mills are not quite 
so busy. The starting of the new plant for the 
manufacture of Siemens-Martin steel is designed to 





meet the increased demand for the better qualities of 
steel in the locality and elsewhere. There are no 








fresh disputes to chronicle, nor are there any wages 
movements of consequence. 


In the Cleveland district trade is slowly recovering, 
but it will take some time to regain the lost ground 
during the great Durham miners’ strike. The dispute 
of the quarrymen has been referred to arbitration ; 
that difficulty is therefore being removed. In the 
ironstone districts the use of machines is said to be 
causing dissatisfaction because of the lowness of the 
wages of those who follow the drilling machines ; but 
the men take what they can get. 





In the Birmingham district a more cheerful tone 
prevails, though the weight of business done during 
last week was but small, owing to what has now 
become a national holiday. Pig iron is scarce, and the 
prices are firm, and the local industries are tolerably 
active, all things considered. There are no disputes 
of any consequence, nor have there been any attempts 
made to reduce wages. These are good signs, for if 
trade becomes really bad the wages scale is sure to be 
affected. The worst that can be said is that trade is 
quiet. 





The award of Mr. Chitty, the umpire appointed in 
connection with the engineers’ strike at Newcastle, 
has been made public, and is in effect a condemnation 
of the policy which led to the strike. The engineers 
disputed the validity of the agreement arrived at in 
June, 1881, by the conference of employers and 
employed. The employers and the plumbers were 
agreed as to the binding character of that agreement, 
and the strike took place upon the attempt to enforce 
the award at Messrs. Palmer’s works. Throughout 
that strike, in February and March of this year, the 
question was whether the validity of that award should 
form part of the matters to be arbitrated upon. After 
two months’ idleness the engineers submitted to the 

roposal that the award and all matters arising there. 
rom, or connected therewith, should be dealt with by 
the new Board of Arbitration, composed of an equal 
number of each of the three parties interested in the 
question. The dispute is therefore at an end, and at 
the same time the principle of arbitration is confirmed, 
and the validity of its awards are re-affirmed. The 
dispute all through was very disastrous, because it 
called in question a decision arrived at bya conference of 
employers and employed ; secondly, because it was a dis- 
pute between two well-managed trade unions and their 
respective members ; and thirdly, because the dispute 
involved numerous other bodies of workmen than those 
parties to the original dispute. The excuse that can 
be offered, and was offered at the time, in Industrial 
Notes, was that the engineers were practically without 
an authoritative head, their chief officer having died, 
and his successor not being appointed. The cost 
and suffering of that strike will be a lesson for 
many long years to the Engineers’ Society. 





The award of Mr. Chitty does not dispose of the 
other question, that of a reduction of wages, which 
possibly, and probably, was the indirect, if not direct, 
outcome of the strike. The employers and represent- 
atives of the workmen have had several conferences 
upon the wages question, and these conferences seem 
to have been conducted with kindly consideration on 
both sides. The employers first of all modified their 
proposals as regards the labourers, and those gene- 
rally earning the lower scale of wages, and to some 
extent satisfied them with the compromise. At the 
close of last week the employers still further modified 
their pneeen the 10 per cent. being withdrawn and 
a scale of reductions substituted. The new proposals 
are ls. 6d. reduction in the wages of those whose earn- 
ings are 30s. and over per week, in two instalments— 
1s. per week the first week in September, and 6d. per 
week the first week in November. On the wages of 
those from 25s. to 30s. per week the reduction is to be 
in two instalments of 6d. each on the first full week 
in September and November respectively. A further 
consideration is offered, namely, that those who were 
out on strike and have restarted work on the same jobs 
as before, are not to suffer the proposed reduction in 
September. The representatives of the men endea- 
voured to confine the reductiuns to Is. per week all 
round, but this the employers did not concede. The 
delegates will place the new and revised scale before 
the men in due course. It is probable that a strike 
will be now averted, for similar reductions have been 
assented to by other bodies employed in cognate in- 
dustries, in the district, and on the north-east coast. 
Thus another dark cloud has dispersed, in so far as the 
Tyne is concerned, and probably other districts. 





At the conference held in Newcastle between the 
representatives of the steam engine-makers, machine 
workers, metal planers, the National United Engi- 
neers, the pattern-makers, and the smiths, the subject 
of the proposed reduction in wages was discussed, 
when the delegates agreed on behalf of their consti- 
tuents to accept the modified terms proposed by the 
employers, practically equal to about 5 per cent. all 
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round, though in some cases 74 per cent. reduction, 
and thus end the dispute. The boilermakers practi- 
cally assented to the same terms. In view of this fact 
the engineers, who have been negotiating separately, 
will scarcely face a strike. There is one aspect of 
these negotiations which deserves attention, and, on 
the part of those who desire an eight-hours day intro- 
duced, commendation. The engineers’ delegates en- 
deavoured to obtain the eight-hours day by concessions 
in wages equal to the time so to be reduced, in addi- 
tion to the reduction of 5 per cent. on the wages 
under discussion. The employers did not see their 
way clear to agree to the proposal, but the way in 
which the suggestion was made was very creditable to 
the engineers, 


Another dispute has taken place in the Cradley 
Heath district through the decision of the employers 
to reduce the wages of the chainmakers from 10 to 20 
per cent. The operatives have declared their inten- 
tion to strike against the proposed reduction. It is 
very difficult to know what to doin this trade. The 
operatives are very little better off when working than 
they are when subsisting upon charity during a strike. 
The people in the district insist upon keeping the 
trade as a domestic industry, men, women, and 
children working long hours for a mere subsistence. 
But it gives a certain freedom and they refuse to 
change the system. The women will come to Parlia- 
ment and declare that the trade is a healthy trade, 
and ought not to be interfered with. What's the 
remedy ? 


The final arrangements for the forthcoming Trades 
Union Congress, to be held in Glasgow on Mon- 
day, September 5, and five following days, are 
being completed. The local reception committee and 
the officers of the Parliamentary committee have 
jointly issued the final notice, together with a string 
of resolutions to be proposed, in addition to the many 
matters to be dealt with in the Parliamentary com- 
mittees’ report for the year. Among the resolutions 
are some old familiar faces, the principles enunciated 
in which have not yet been assented to by Parliament, 
and others only very partially assented to. Sheffield 
has distinguished itself by a series of resolutions more 
or less ‘‘ protective ” in their character, as for example 
the one which demands that files shall be stamped to 
show whether they are hand made or machine cut. 
In a second they demand that all hardware goods 
shall be marked as machine made, if not made by hand 
labour. A further resolution proposes that the name 
of the manufacturer, and of the place where the goods 
are made or produced, shall be stamped upon all 
manufactured goods, Another resolution calls for 
State arbitration, by the ‘decision of which all 
— concerned shall be required to be governed.” 

his mania for state interference or legislation is ex- 
tending apace. An international eight-hours day is 
also among the resolutions, upon which question some 
new developments are expected at the Congress. Mr. 
Fenwick will again be nominated as secretary, and 
on this occasion he will be regarded as the official 
nominee of the Parliamentary committee, 





Much was expected of the National Federation of 
Miners’ Conference held last week in Birmingham, but 
practically it ended in smoke. The conference re- 
affirmed in favour of an eight-hours day, but it declared 
quite as emphatically against local trade option, which 
Mr. Cowie declared was a fraud. And he was right, 
but not so much from his own standpoint as from 
another. He was to some extent right in his view, in- 
asmuch as an Act which could be enforced or put aside 
at will isno Act atall. But the greatest fraud in the 
whole conception of the trade option clause is that 
those who do not desire the legislative enactment are 
to be those who are to protest. This is a reversal of 
the whole spirit of English law. Besides which, even 
the protest is to be null and void if the majority in 
union decide otherwise. Durham and Northumber- 
land, and even South Wales and Monmouthshire, are 
to be coerced, because Lancashire, Yorkshire, and some 
other counties elect to have an Kight-Hours Act. The 
play-day was practically condemned by the conference, 
although for the sake of appearances it is to be kept 
open for some time longer, that is to say until the 27th 
inst. The policy of the Federation in this respect 
stands condemned ; first of all the original stoppage 
was to be for a fortnight, this was abandoned at the 
end of the first week. Now, although the delegates 
were in favour of the play-day the men were averse to 
it, so now that also is abandoned. Even the Mines 
Bill of the Federation was sent back to the districts 
for further revision. The eight-hours question seems 
still to keep them together, but on this point the trade 
option clause was, and is, a bone of contention. The 
desire to keep the proceedings of the conference private 
is an evidence of divergence of opinion, for heretofore 
the desire has been for publicity in nearly all instances. 


” The result of the voting in South Wales and Mon- 
mouthshire has been to re-affirm the desirability of 





being governed by the sliding scale, as heretofore. It 
appears that the majority was more than two to one. 
Out of the 167 collieries polled it seems that some 
40,000 men voted for the continuance of the scale. 
This is not only decisive as regards the sliding scale, 
but it practically declares against joining the National 
Federation of Miners. All the collieries have pledged 
themselves to abide by the final result of the voting, 
so that the sliding-scale system still governs the whole 
of the district. Mr. W. Abraham, M.P., has been 
re-elected without opposition to represent the Cam- 
brian Miners’ Association on the South Wales and 
Monmouthshire Sliding Scale Committee. It was a 
little unfortunate that the wages should have gone 
down a further 24 per cent. under the-scale just at the 
time the voting was being taken ; but in spite of that 
the men remained true to their leaders and staunch to 
their own decisive resolve to be governed by the sliding 
scale system. The rates of wages are now 33} above 
the rates of 1879, which is taken as the standard by 
which wages are advanced or reduced. 


In the other coalfields of Great Britain there is 
little fresh to report. Local disputes arise ; in some 
cases a strike takes place, and then efforts are made to 
settle by a compromise. Many of those disputes are 
purely technical, and can only be settled by concilia- 
tion and arbitration. The Durham miners were not 
represented at the Miners’ Conference, but steps are 
being taken to get them into line with the National 
Federation. Northumberland and South Wales will 
still be independent bodies, and will continue to act 
as heretofore. Possibly the decision against local 
trade option will influence the Durham miners as 
regards the eight hours. 





TUNNELLING IN LOOSE GROUND. 


Shield Tunnelling in Loose Ground Under Water Pressure, 
with Special Reference to the Vyrnwy Aqueduct Tunnel 
under the Mersey.* : 

By Mr. Grorcr F. Deacon, M. Inst. C.E. 

Ir is impossible, within the limits of a British Associa- 
tion paper, to give anything like an historical account of 
the tunnel which has recently been successfully completed 
under the River Mersey for connecting the Lancashire 
and Cheshire portions of the Vyrnwy Aqueduct. A 
romantic and instructive account might well be written 
of the battles with the elements, of the repeated failures 
and successes, and of the hairbreadth escapes, with ulti- 
mate pronounced success, which attended this subter- 
ranean and subaqueous work, 

From first to last the operations, including stoppages, 
occupied 47 months. The first contractors had completed 
the work of driving and lining the tunnel from the 
Cheshire shaft to a distance of 57 ft. out of a total of 
805 ft. required, when, having sunk the greater part of 
the Lancashire shaft, they ceased work at the end of 20 
months. The second contractors, rather than reopen the 
disturbed ground of the old workings, began, with per- 
mission, at a higher level on the Lancashire side. At the 
end of a further period of 21 months, they had driven 
and lined 182 ft. from the Lancashire shaft. They then 
relinquished the work, and it was taken up by the Cor- 
poration of Liverpool, most of the men being retained, 
and one of the contractors continuing to superintend 
them. After this the remaining length, about 620 ft., 
was driven and lined in 44 months, the maximum progress 
being 57 ft. per week of 110 hours. 

In the case of the first Thames Tunnel the practical 
difficulty of carrying on the operations successfully either 
by contract or piecework impressed itself upon the mind 
of the elder Brunel. It was indeed the only evil against 
which—with marvellous foresightand ingenuity—he could 
not make provision. The same sort of difficulty has very 
forcibly shown itself in this case, and there appears to be no 
doubt that if the work had been taken up in the first 
instance on the basis ultimately adopted, the whole of it 
would have been as successfully and economically per- 
formed as the last length of 623 ft., which was carried 
out without the intervention of acontractor in 44 months. 


The general particulars of the Vyrnwy Aqueduct 
Tunnel are as follows: 
Lancashire Shaft. 
fi. Wi. 
Depth a os ae: ae is 59 0 
Outside diameter a oe ae 10 0 
Inside diameter ... Es sks re 9 9 
At junction with tunnel, outside 
diameter... — as - 26> 138 9 
At junction with tunnel, inside 
diameter... ie is ak iss 12 9 
Chester Shaft. 
Depth _ Bei “= = a oe 
Outside diameter sas ste ne 10 9 
Inside diameter ... aa a re 9 9 
At junction with tunnel, outside 
diameter .. oe oe - Be 15 0 
At junction with tunnel, inside 
diameter... oy. ax ae eee 14 
Tunnel, 
Length about... bs ae i Keo Oe 
Outside diameter Sea ae ek 10 0 
Inside diameter ... ots bs Be 9 0 





* Read before Section G, British Association, Edinburgh 
Meeting. 


Low-water level above invert— ft. in. 
neashire en a Bad Be 37 «(=O 
Cheshire end 31 0 


High-water spring-tide level above invert— 
Lancashire end ma oi 54 0 
Cheshire end es tape co, 


The shafts are lined with cast-iron cylinders, the tunnel 
with cast-iron segments bolted together and planed on 
the abutting edges. 

The peculiar difficulties of this work arose from the 
fact that, while the whole of the material (except certain 
small lenticular masses of clay) through and beneath 
which the tunnel was driven was perfectly loose and full 
of water under direct pressure from above, it constantly 
varied in the size of its component parts from the finest 
mud to the coarsest shingle containing comparatively 
little sand. In homogeneous mud the operations would 
have been comparatively easy, but the face of the excava- 
tion was quite commonly composed of three totally 
different materials such as open shingle, sand, and mud, 
all three under the full and varying pressure of the tidal 
water above, and all three behaving in a totally different 
manner ; while in some cases a band of hard clay was 
met with, impervious in itself— but surrounded by water 
under pressure—never covering the whole face, but some- 
times in the bottom, sometimes in the middle, and 
sometimes in the top. 

The following considerations will make the great 
difficulty thus presented more obvious. In sinking a 
shaft under air pressure, we free the ground by excava- 
tion within and beneath the circular cutting edge attached 
to the lowest cylinder. That edge keing horizontal, we 
are generally able to maintain the air within the vertical 
cylinders at such a pressure that the water is kept back 
at every point of the cutting edge. The cylinders then, 
owing to their own or to a superimposed weight, sink 
further. They are from time to time lengthened by 
adding cylinders at the top; and by freeing the ground 
below the cutting edge this lining is sunk to the required 


depth. 

. 1825 Brunel began the use of the first iron tunnelling 
shield. By this marvellous adaptation of means to ends, 
of mechanical methods to meet every physical difficulty 
that great personal experience of tunnelling could suggest, 
we find an advance in the science of tunnelling which, 
having regard to the materials then available, was greater 
than any advance since made. The shield was, like the 
brickwork forming the twin tunnels, rectangular. It 
supported the ground in front. It supported the ground 
overhead, not only by an inverted slipper travelling with 
the shield, but by an extension backward consisting of a 
wrought-iron plate attached to the slipper and resting 
upon the top of the finished brickwork, over which it was 
drawn as the shield advanced. For the rest—the shield 
was divided vertically into twelve vertical frames, each 
capable of being advanced alternately or in any other 
order, and each of these vertical frames supported against 
the face of the excavation forty-four timber shields, each 
as long as the frame was wide, viz., 3 ft., and 6 in. deep ; 
and each of these minor shields could be removed or ad- 
vanced rn 

Next came r. Peter Barlow, who more nearly 
imitated—in horizontal driving—the sinking of a cast- 
iron cylinder. He acknowledged his indebtedness to 
Brunel, the great originator of shield tunnelling. He 
substituted cast iron for brickwork, made his tunnel cir- 
cular, and surrounded his circular shield by a cylinder 
which overlapped the tunnel, not merely at the top, but 
all round. For the screws used by Brunel to propel his 
~—n frames and minor shields Mr. Barlow substituted 

ydraulic rams, and he pushed the shield forward in 
stages to a sufficient extent to enable him to add ring by 
ring to the forward end of the tunnel lining. 

his device was explained by Mr. Barlow in a pam- 
hlet published in 1867, ‘‘On the Relief of London 
treet Traffic, with a Description of the Tower Subway, 
now shortly to be executed.” According to his method 
he carried out with complete success the Tower Subway, 
8 ft. in diameter, beneath the Thames. Since that time 
Mr. Greathead has introduced many ingenious improve- 
ments and additions. 

In applying this method, directly loose materials under 
water pressure are met with the much greater difficulty 
of driving horizontally than of sinking vertically, is ex- 
perienced. If artificial air pressure is employed—and in 
many cases it has not yet been found practicable to dis- 
pense with it—new difficulties arise. 

The conditions of equilibrium between the air pressure 
within the tunnel and the water pressure without the 
tunnel are obviously different at different levels of the 
face. Such equilibrium as permits the work to be con- 
tinued is difficult to attain, and when attained is highly 
unstable. ‘To meet this ditticulty Mr. Greathead has 
devised many ingenious arrangements, in one of which 
he excavates by means of hydraulic jets in front of the 
closed shield or diaphragm (still surrounded by the 
annular shield overlapping the finished work), and removes 
the fluid ground by a pipe passing through the shield to 
the tunnel. . Sees, 

But the great variety of material met with in the 
Mersey Aqueduct Tunnel, including large shingle, and 
in many cases heavy oak timber in good condition, lying 
prostrate across or parallel with the axis of the tunnel, 
rendered the use of any such methods impracticable. 

In order to understand rightly the nature of the 
problem, regard must be had to the following considera- 
tions : 

Imagine a face, with loose material at the end of the 
finished portion of the tunnel, subject to the pressure, let 
us say, of 30 ft. of water to the top, and of 40 ft. of water to 
the bottom of the tunnel, the tunnel being being charged 
with air to balance, let us suppose, the 40 ft. One of two 





things immediately takes place. Either the air pressure 
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overbalancing the water pressure where at the higher 
part of the faceit has only a head of 30 ft., rushes out in 
such quantity as to form an upward funnel through the 
strata, in which case water rushes in below where the 
na ne in front of the shield is 40 ft., or the air 7 
isplaces the water in the interstices of the porous ground. 
This action is very rapid. The wet surface of the face 
seems instantly to dry up, in fact, so complete and rapid 
is the drying that in a few seconds it is difficult to 
imagine that the face has been wet within the last twenty- 
four hours. But with this change the whole condition of 
equilibrium is altered. The head of water at the face 
is partly displaced by a head of air—a great bubble—in 
the interstices of the ground, having the form of a ba!loon 
continuously supplied with air from the end of the tunnel 
which it dissipates from its upper surface into countless 
smaller bubbles, so that the total pressure at the face is 
suddenly much diminished. The flow of air through the 
incerstices of the material continues and only attains a 
normal rate—equal to the supply of air to the tunnel— 
when the pressure in the tunnel has so far fallen as to 
exactly balance the static head of air and water above the 
fall plus the friction of the moving air in the interstices 
of the ground. This state of things lasts, and the ground 
continues to be held back in a visibly dry condition, until, 
by a change of resistance to the passage of the air up- 
wards through the ground, the equilibrium is again dis- 
turbed. With every rise or fall of the tide such achange 
occurs, and in the case of the Vyrnwy Aqueduct Tunnel 
under the Mersey, it took place in virtue of a change of 
the strata at every few yards driven. Ina vertical shaft 
such changes are comparatively unimportant, but in a 
horizontal tunnel the case is clearly very different. 

Even in ground of uniform porosity it is generally diffi- 
cult to keep the water back at the lower edge of the 
shield, and obviously this must be so, because at this 
the water, when quiescent, has nearly the full 

ydrostatic head, notwithstanding the great bubble of 
moving air in the interstices above it. It is therefore 
generally necessary to permit a small inflow of water to 
take place at this point, and thus to allow the friction of 
the water through the ground to bring the pressure in 
the ground at the bottom of the shield down to the lower 
—— in the tunnel required to balance the pressure 

igher up the face ; but, if the flow at this lower point is 
allowed to become sufficient to disturb the ground, the 
resistance to that flow is reduced, the equilibrium is upset, 
the great bubble is displaced and moved by the moving 
sand and water below, and an inrush instantly occurs, 

So much for strata of uniform porosity. But, as 
already stated, the Vyrnwy Aqueduct Tunnel had to be 
driven through rapidly varying strata. From time to time, 
without any warning, the resistance to the inward pas- 
ag of water at the lower edge of the shield suddenly 
fell. Almost instantly the great bubble of air was lifted 
bodily, and the face of dry ground became a surging 
current of liquid mud. Occasionally the same change 
began at a higher level of the face, owing to the resistance 
ofa higher stratum to the passage of water rapidly fall- 
ing. ut, however it arose, the result was an instant 
upsetting of the equilibrium, and a dangerous rush of 
liquid ground into the tunnel. 

he shield employed by the second contractor for driv- 
ing the Vyrnwy Aqueduct Tunnel was of the Barlow form 
—a cylinder with its forward end carrying a cutting edge 
and its backward end overlapping the finished work all 
round, and a diaphragm across it provided with many 
covered openings through which the excavation was per- 
formed. But the construction of the shield was much 
too light, and when the work was taken over by the Cor- 
—. the cutting edge had collapsed and bent inwards 
or about one-fourth of the circumference to an extent in 
one place of about 15 in. Moreover, there was a longi- 
tudinal crack near the bottom of the annular shield, ex- 
tending from the tail nearly to the diaphragm. 

As usual in such cases, it was at this stage commonly 
asserted that the work was impracticable, and would 
never be finished. It had most seriously delayed the 
completion of the Vyrnwy Aqueduct, but even at this 
late period the necessity for obtaining an Act of Parlia- 
ment to deviate the line of aqueduct was in some quarters 
seriously contemplated. Familiarity with the sub-aqueous 
workings had, however, only served to confirm the 
author’s opinion of the feasibility of the undertaking, 
which at an earlier stage he had offered to carry out 
without the intervention of a contractor, and this course 
was now decided upon. 

To have toconduct the work with ashield insufficiently 
strong, and in such acondition, was not a satisfactory 
beginning. The author had no doubt whatever that 
with a properly designed shield it could have been 
rapidly performed. He was not certain that it could 
be done with the existing shield; but all things con- 
sidered, and rather than xe * to replace it in the dis- 
turbed ground in which it then lay, it was thought 
better to repair and strengthen the existing shield, and 
at least to make an effort to proceed withit. The repair- 
ing and strengthening of the cutting edge was success- 
fully performed, and 423 n.onths after the commencement 
of the first contractor’s work the tunnel was recommenced. 
The most effective method was found to be to remove 
the lower part of the diaphragm, as shown in the model 
exhibited, to regulate the air pressure as nicely as possible 
at such a point below the hydrostatic pressure that while 
—so longas the shield was kept moving—it was generally 
insufficient to blow a funnel from the upper edge of the 
shield to the river above, it was just sufficient to prevent 
an inflow at the lower edge of the shield sufficiently rapid 
to carry the ground with it. 

At intervals round the cutting edge steel teeth were 
added before the work was recommenced, and the author 
is disposed to think that they were of great use in pene- 
trating shingle. Several feet behind the main diaphragm 








was placed a partition projecting upwards toa level above 
that of the under side of the remaining portion of the 
main diaphragm. This proved to be exceedingly useful 
when a blow of sand and water occu t did not 
materially hinder access to or from the front of the shield, 
while there can be no doubt that when a blow took place 
it choked itself more readily than if such an obstruction 
had not existed. The author was indebted to Sir Benjamin 
Baker for suggesting this device, and that of the teeth. 

During the latter part of the progress the longitudinal 
crack already mentioned near the bottom of the shield 
became worse, another crack worked from it circumferen- 
tially behind the diaphragm, and the plates of that por- 
tion turned down like a ploughshare from their proper 
position. This caused a delay of 12 days, included in the 
44 months. The ground at the time was as bad as it 
could be, but the piece 64 ft. long and 9 ft. wide was 
successfully cut away and replaced in situ. The portion 
cut away could not be removed, but was left behind by 
the advancing shield when the work was recommenced. | 

In judging of this work it is not to be supposed that it 
was undertaken in a foolhardy manner. Such an operation 
was never contemplated when the Parliamentary plans 
were deposited, but, on the contrary, the aqueduct pipes 
were shown by those plans to be laid in the bed of the 
river, and the softest bed was chosen for the purpose—the 
very worst place, in fact, for the construction of a tunnel. 
For reasons which it is not necessary to recount, the 
question of the depth at which the aqueduct should be 
laid was referred to the Board of Trade. The Board 
would, probably, have been more merciful if it had fore- 
seen, as the advisers of the Corporation of Liverpool 
foresaw, the pending difficulties ; but, as a matter of fact, 
the decision required the aqueduct to be laid at sucha 
depth that tunnelling became a necessity. The necessity 
having arisen it was not shirked, and the work has been 
successfully accomplished. 

In conclusion, the author desires to draw attention to 
the fact that the condition of unstable equilibrium to 
which he refers, and which creates most of the difficulties 
in shield and pneumatic tunnelling, Laan increases 
with the diameter of the tunnel. He has no doubt what- 
ever that a shield may be constructed in any particular 
case to meet all the contingencies that can arise ; but it 
is from works like the Vyrnwy Aqueduct Tunnel under 
the Mersey, in which the means of meeting difficulties 
are not sufficiently provided, and where success is never- 
—— attained, that the most valuable lessons are to be 
earnt. 





THE WORLD’S COLUMBIAN EXPOSITION 
FOR 1893.* 


By James Drepcr, Member of the Royal British Com- 
mission, and Ropert 8. McCormick, American Repre- 
sentative in London of the Columbian Exposition. 


THE great size of Jackson Park, which was assigned by 
the Municipality of Chicago as a site for the World's 
Columbian Exposition of 1893, enabled Messrs. D. H. 
Burnham and J. W. Root, the engineers and architects 
of the Chicago Commission, to prepare a general plan of 
the Exhibition buildings, upon the basis of at least 50 

r cent. more covered space than was available at the 

aris Exhibition of 1889, while at the same time an ample 
area was left, which the skill of the landscape gardeners, 
Messrs. Olmstead and Co., has converted into a noble 

rk that forms a suitable setting for the great range of 
Buildings composing the Exhibition. 

Except for the fact that Jackson Park is six or seven 
miles from the centre of Chicago, it is an ideal site for a 
— exhibition, for as it skirts the southern shore of 

ake Michigan the waters of that inland sea can be 
turned to full account, not only to supply the lagoons, 
canals, and basins, on which so much of the beauty of the 
park may depend, but it will afford a means of permitting 
a naval exhibition to be held, which in completeness, 
variety, and interest will be without a parallel. Every 
one by this time must be familiar with the form of the 
triangular piece of ground on which the Exhibition will 
be held; it skirts the south-western shore of Lake 
Michigan, and covers an area nearly twice as large as that 
of Hyde Park. There is thus sufficient space to allow of 
the construction of many miles of public walks, and also 
for the erection of a series of great buildings—to sa 
nothing of very numerous pavilions—which will be de- 
voted to different branches of art and industry, and which 
collectively, will cover no less than 145 acres. 

here are no fewer than eleven main buildings ; de- 
voted respectively to Agriculture, Machinery, Manufac- 
tures and Liberal Arts, Electricity, Mines and Mining, 
Transportation, Horticulture, Women’s Industry, the 
Fine Arts, Fisheries, and the Exhibits of the United 
States Government. Besides these there is also a great 
monumental building reserved for the Administration. 
This latter occupies a dominating position at the end of a 
vast court, around which are grouped five of the principal 
structures above referred to, and devoted respectively to 
Agriculture (measuring 800 ft. by 800 ft.), Machinery 
(492 ft. by 846 ft.), anufactures and Liberal Arts 
(787 ft. by 1687 ft.), Electricity (345 ft. by 890 ft.), and 
Mines and Mining (350 ft. by 700ft.). The effective 
areas of these buildings are further increased by ver 
extensive annexes, especially those devoted to Agricul- 
ture, which include several great pavilions for Live 
Stock, Forestry, Dairy oe and extensive ranges of 
sheds for the exhibition of cattle. The principal facades 
of these five buildings just mentioned form the north and 
south inclosures to the great central court, at the western 
end of which is the Administration Building, while the 
eastern end is extended into the lake by a pier of large 


* Abstract of paper read before Section G, British Asso- 
ciation, Edinburgh meeting. 








dimensions. In the centre of the court is a basin which 
will be enriched by monumental fountains, and which 
forms a connection between the extensive and ornamental 
water-ways of Jackson Park and Lake Michigan. Each 
of the principal buildings—so far at all events as archi- 
tectural effects are concerned—has been designed by a 
different American architect; all of them selected on 
account of their eminence in profession. Certain 
leading conditions have been observed by them so as to 
secure harmony in the general effects, both as regards 
proportions and classic character ; in other respects each 
architect has had an entirely free hand in his designs. 
The buildings themselves, which are magnificent in 
dimensions and most elaborate in detail, will thus form 
exhibits illustrating the development to which the science 
of architecture has been brought in ths United States. As 
the remaining buildings on Jackson Park are more or less 
independent of one another, greater freedom of design was 
permitted to the architects, but as in the case of the main 
up, theyarealso intended to serve as architectural exhi- 
itscontributed fromall partsofthe Union. The Transport- 
ation Building (250 ft. by 960 ft.) is simple in its outline 
and almost barbaric in the richness of its decoration ; the 
Horticultural Buildings, almost as big as our own Crystal 
Palace, is, like it, a magnificent example of construction 
in iron and glass. The Women’s Building (196 ft. by 
386 ft.) is the design of a lady architect and is severely 
classic in its outline. The Art Galleries will undoubtediy 
be the most beautiful structures that have ever been seen 
at any exhibition. The leading characteristic of the 
Fisheries Building will be its picturesqueness ; and the 
United States Government is erecting a structure re- 
markable for its elaborate architectural effect and the 
beauty of its decoration. There is no room to speak of the 
many pavilions that will be scattered over the ground ; 
they will include contributions from every state of the 
Union, from every nation exhibiting, as well as those 
erected by the numerous exhibitors privileged to erect 
buildings for themselves. The most varied and interesting 
of these will occupy a space of ground projecting from 
Jackson Park, and which will form practically a street of 
nations a mile long. The work of the Exhibition has 
now advanced so far that it is within measurable distance 
of completion, and it will scarcely be doing justice to the 
Chicago Executive to saythat in extent, beauty, and 
completeness it will as far surpass the Paris Exhibition of 
1889 as that Exhibition eclipsed all its predecessors, 

If we except the Administration Building which con- 
tains a dome 120 ft. in diameter and rises to a height of 
275 ft. from the ground, and which is a beautiful example 
of boldness and design, thereis, with but one exception, 
nothing exceptional in the dimensions or the treatment 
adopted by the engineers of the buildings. The roofs are 
neither very - in span nor original in design ; the 
main object having wisely been to cover a vast area 
in the cheapest and most expeditious manner consistent 
with a realisation of the best effects for the special pur- 

for which the building was intended. Considerable 
interest, however, attaches itself to the foundations of all 
the main buildings. In constructing these, the system 
found most useful for the great permanent buildings of 
the City of Chicago has been adopted for these temporary 
structures, that is to say, that a system of independent 
platform foundations, each unit of which distributes inde- 
pendently of all the others, a safe proportion of the load 
which has to be supported by the thin bed of clay that 
overlies the yielding and treacherous subsoil. 

The exception above referred to, when speaking of the 
engineering features of the Exhibition buildings, is found 
in the Great Hall devoted to manufacturers and the 
liberal arts ; this will have the largest roof that has ever 
yet been constructed. The building covers an area of 
over 30 acres, and consists of a central gallery, 387 ft. 
clear span and no less than 210 ft. in height ; the length 
of this vast hall is 1237 ft., and the great roof is hip at 
each end. It is surrounded with a series of galleries, 
insignificant by contrast, both as regards height and span. 
The trusses forming the great roof are of steel, and 
resemble tc some extent, especially as regards size, the 
somewhat smaller and considerably lower arches of the 
Machinery Hall of the Paris Exhibition, which up to the 
present has surpassed any other structure of the kind. It 
will be remembered with what interest engineers of every 
nation watched the erection of that great roof, which was 


Y | undoubtedly a triumph of the contractor's skill. The 


erection of the Liberal Arts building is a work of much 
greater magnitude, but it is being carried out by simpler 
means and with greater facility than the Paris Machinery 
Hall. A travelling stage wide enough to include two 
trusses and the whole width of the building, is employed. 
On this staging are two towers framed in timber higher 
than the roof. Tho erection of the trusses is carried on 
from the ground and from the staging to a height of about 
100 ft., that is to say, to the level of the main platform 
from the stage. 

The upper halves of each pair of trusses are put together 
upon this staging, and when the lower portions are com- 
pleted and connected by the longitudinal bracing, the inner 
members of the upper and lower section are connected by 
means of re so as to form hinged joints. By means of 
powerful hoisting apparatus worked from the floor of the 
stage, the upper halves are then_hoisted to their final 
position, turning on the hinges. When fully raised, the 
central joint is made good, the outer members of the 
upper and lower halves are rigidly connected, the hinges 
are removed, and the permanent joints are completed by 
riveting ; in this way the work is rapidly carried on, and 
the building will be ready for the great inaugural celebra- 
tion in October next. 





Sout Arrican Coat.—Excellent coal has been found 
at Vereeniging in the Transv. It is being offered at 9s. 
to 10s. per ton at the pit’s mouth, 
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| The first steel rails ever rolled in the United States 
upon order in the way of nape aan — — by 
7 ; i t Johnstown, Pennsylvania, 

The Development of the American Rail and Track, as the Cambria Iron Company, a wn, 
ion t i Y A t, 1867. In no one year during the next five 
teed 9 by the Collection inthe United States National | a more than 40,000 fons Be Rares pe 
By Mr. J. Evrreta Wa'rkrys, Curator of the Depart- | ne aa eprint ne. hin aeentl-aalt 
ment of Transportation and Engineering. manufacturers to roll rails that should have a steel head 
(Continued from page 122.) and iron web and flange—‘“‘steel-top rail” it was called. 


Steel Rails Rolled in America.—The introduction of A considerable quantity of this rail was rolled by the 


Bessemer steel in America and the conflicts in the United , Trenton Iron Company for the New Jersey division of 


AMERICAN RAIL AND TRACK, 





Asneti Weicn 
62 Le 





6 
Per Yano. 





STANOARO oF 1866. 


and of the lading of the freight cars has made it neces- 
sary to use heavier rails—the increased metal being put 
in the head, where the traffic is heavy, or in the base (the 
base of some standard sections being made as wide as 
5 in. or 54 in.), where the cross-ties upon which the rall 
is laid are of soft wood. The general shape of the rail 
has, however, been but slightly changed. Sections of 
the standard rails laid by the Pennsylvania Railroad 
Company are shown in Figs. 46, 47, 48, 49, 50, 51, and by 
the Chicago, Burlington, and Quincy Railroad Company* 
in Figs. 52, 53, 54, 55. 
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STANDARD oF 1870. STANDARO OF 1875, 








Fig. 56. 
LEHEM TRON CoMPaANy, ASH- 
BEL WELCH PATTERN, 62 


a ee 











STANDARD OF 1879. 








Fig. 57. Fig. 58. 


Ralt ROLLED BY THE BETH- RalL ROLLED BY THE BETH. RAIL ROLLED BY THE BETH 


LEHEM IRON Company, C.V. LEHEM TRON Company, LE 
AND W. RAILROAD PATTERN, HIGH VALLEY RAILROAD 


POUNDS, 1866. 50 POUNDS, 1870. PATTERN, 40 POUNDS, 1875 
(From chart furmshed by the Bethle- (From chart furnished by the Bethle- (From chart furnished by the Bethle- 
hem Iron Company. hem Iron Company. ) hem Iron Company, ) 





STANDARD oF 186i. 











Fig. 59. 


PaR 
Stanoaro 
90 Les 
PER YARO. 


STANDARD OF 1886. 


Ralt ROLLED BY THE BETHLEHEM IRON 
Company, St. Louis anpDSanTa FE RALL- 
ROAD PATTERN, 52 POUNDS, 1879. 

(From chart furnished by the Bethlehem Iron Company ) 





Fig. 60. 


Ratt ROLLED BY THE BETHLEHEM IRON 
COMPANY, MissOURI PACIFIC RAILROAD 
PATTERN, 52 POUNDS, 1881. 

(From chart furnished by the Bethlehem Iron Company. } 








we Fig. 61 


PATTERN, 90 POUNDS, 1886. 
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Ratt ROLLED BY THE BETHLEHEM IRON 
COMPANY, PHILADELPHIA AND READING 


Fig. 62. 
Ratt ROLLED BY THE BETHLEHEM IRON 
Company, '‘ Mgat-YARD PATTERN,” 1884. 


(From chart furnished by the Bethlehem Iron Company. ) (From chart furmshed by the Bethlehem Iron Company.) 








Western Railway oF France, 
Swiss ,.Cordova,and Seville. 





Rovar Sweoisn Raiway, 





Fee. 63. 





- > Fig. 52.55. 


States Patent Office, which finally resulted in a com- | the Pennsylvania Railroad Company. While this experi- 
promise and consolidation of the various interests in- | ment was reasonably successful, the lessened cost of mak- 
volved, form a very interesting chapter in the history of | ing steel soon afterwards made it practicable to make 
American manufacture. In Swank’s ‘History of Iron | the whole rail of steel. 
in all Ages” I find that ‘“‘the first steel ace See | 
made in this country were rolled at the North Chicago | tons in 1872, increased from year to year, so that in 1882, 
Rolling Mills in May, 1865.” These were experimental | 10 years later, the output reached nearly 1,500,000 tons, 
rails, only a few being rolled in the presence of a com- | the price falling from 140 dols. to 35 dols., or one-quarter 
mittee of the American Iron and Steel Association. | the cost of val pe before. During the last 10 or 12 
years no radical change has been made in the shape of 





* Extract from the Report of the United States \the section of rails laid by first-class railroads. It is true 
National Museum, Smithsonian Institute. 


| that the constantly increasing weight of the locomotive 
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The production of steel rails, which aggregated 90,000 | 


Fig. 64. Fig.65. 


Figs. 56, 57, 58, 59, 60, 61 and 62 show sections of the 
rails manufactured during various P wage at the works of 
the Bethlehem Iron Company. The plates are made 
from drawings courteously furnished by the officials of 
this company. Sections of rail rolled by the Phenix 
Tron Works during the years 1855, 1856, and 1857 are 





* For abstract of letter from Mr. F. A. Delanoe, second 
vice-president Chicago, Burlington, and Quincy Railroad, 
giving interesting historical data regarding rails used on 
the Chicago, Burlington, and Quincy Railroad, see later. 
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illustrated under the paragraph devoted to splices. (See 
Figs. 63, 64, 65.) 
(To be continued.) 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has not been much doing in steam coal, 
previous rates having been about maintained. The best 
qualities have made 11s. 6d. to 12s., and secondary ditto, 
10s. 6d. to 11s. per ton. Household coal has been inac- 
tive; No. 3 Rhondda large has made 11s. 6d. per ton. 
Orders for coke have come to hand rather slowly ; the 
best foundry qualities have made 20s. 6d., and furnace 
ditto, 17s. 6d. to 18s. per ton. 


Cambrian Railway.--The net revenue for the half-year 
shows an increase of 2006. over the corresponding period 
of last year. Of the 18,625/. expended upon capital 
account on lines open for traffic, 16,064/. was for inter- 
locking points and signals, additions to stations, &c. 
On working stock, 5246/. was expended. The receipts 
during the past half-year from passengers, parcels, &c., 
amouted to 50,819/., as compared with 50,327/. in the 
corresponding period. Goods and minerals produced 
55,179/., as compared with 51,8687. 


Great Western Railway. — Progress has been made with 
the extension of the Carmarthen and Cardigan line from 
Llandyssil to Newcastle Emlyn. A relief line at Bristol 
has been completed. The opening of this line. providing 
as it does for the conveyance of through traffic to and 
from the West of England, without the necessity of its 
passing through the Bristol station, has been attended 
with much convenience. The doubling of the Western 
Valleys section of the Monmouthshire line between 
Aberbeeq and Cwm has been finished, and loop lines at 
Tondu and Brynmerin, on the Llynviard Ogmore line 
have, with the exception of the eA ty been completed. 
In view of the increasing traffic, both on the main line of 
the company, and on the lines connecting Bannyard 
Penarth with Cardiff, the directors are proceeding with 
the construction of two additional lines of rails between 
the junctionwith the Taff Vale Railwayat Penarth curve 
and the Great Western Company’s Cardiff station, and 
also with the adaptation of the Riverside branch for 
passenger traffic. A Bill promoted by the Great Western 
Company for the construction of a railway crossing the 
Neath at Burton Ferry, in order to afford an in:proved 
communication between the South Wales and Swansea 
and Neath railways, in substitution for a line authorised 
by the Company’s Act of 1885, which has been abandoned, 
was withdrawn on clauses being inserted in the Rhondda 
and Swansea Bay Railway Bill conferring upon the 
Great Western Company running powers upon arbitration 
terms over the line promoted by that company between 
the same points, and providing that in the event of the 
Rhondda Company not completing the line within three 
years, the power for its construction may be exercised by 
the Great Western Company. 


Llantrissant.—The Cardiff Navigation Colliery is being 
steadily developed. The Cribbwr Seam, which was 
struck at a depth of 300 yards, has proved of excellent 
quality and is from 4 ft. to 5 ft. in thickness. 


Swansea Corporation Water Works.—Messrs. Baldwin 
and Yerburgh, the contractors who have at length com- 
pleted a storage reservoir for the Swansea Town Council 
in the valley of the Upper Lliw, have sent in claims for 
‘*extras,” to the amount of 68,000/. They have com- 
menced legal proceedings against the Council for pay- 
ment of their claims, and against the water works engi- 
neer for “‘ collusion.” 


The Great Western Railway at Cheltenham. —The Great 
Western Railway Company is about to proceed with a 
a new station at Cheltenham. Thestation and subsidiary 
works will cost about 40,0007. The station will have a 
frontage to the east side of St. James’s-square of 110 ft., 
and the elevation will be of red brick, with plinths and 
angles of blue brick. It will be in the Italian style, with 
a central clock tower. The administrative offices, with 
booking hall, cloak room, &c., will be in the front block, 
instead of along one side of the station as in the present 
building. The platforms will be about 480 ft. long, and 
will have about two-thirds of that length covered by 
verandahs. The goods shed is to be 200 ft. in length, 
with a stage 30 ft. wide, and will be furnished with four 
cranes for the lifting of goods. The works in connection 
with the rebuilding of the station will include the widen- 
ing of the access under St. George’s-road Bridge, and the 
substitution of a bridge of much greater span. 


Taff Vale Railway.—Three new engines were con- 
structed during the past half-year on renewal account at 
a cost of 6043. ; this outlay was debited to the locomotive 
expenditure of the half-year. The working expenses of 
the past half-year were at the rate of 54.05 per cent., as 
compared with 58.91 per cent. in the corresponding 
period of 1891.__The expenditure made on capital account 
in the first half of this year was 9680/. The number of 
locomotives upon the system at the close of June, 1892, 
was 189, while there were 109 tenders. At the same date 
the company had 250 vehicles in its coaching department 
and 2580 trucks used for the conveyance of merchandise 
and minerals. The cost of locomotive power in the firat 
half of this year was 74,379/., as compared with 85,531/. 
in the corresponding period of 1891; the aggregate dis- 
tance run by trains in the first half of this year was 
1,141,080 miles, as compared with 1,768,650 miles. Main- 
tenance of way, works, and stations involved a charge of 
22,6051. in the first half of this year, as compared with 
24,8667. in the corresponding period of 1891. The length 


of line worked by engines was 156 miles 32} chains in both 
periods, and the length of line maintained in the first half 
of this year (including sidings) was 228 miles 184 chains. 





‘“ENGINEERING” ILLUSTRATED PATENT 
RECORD 


Oompitzep By W. LLOYD WISE. 
GELECTED ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
UNDER THE ACTS 1888—1888. 


The number of views given in the Specification Drawings ts stated 
eS ae acne ave eanitenah, the Apetiantion © 
not illustrated. 


Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. : 
Copies of Specifications may be obtained at the Patent Ofice 
Sale Branch, 88, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the nce of @ complete 
specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

a at any time within two months from the date of 

advertisement of the acceptance of a complete 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


13,977. T. J. Sullivan, Wallsend - on - Tyne, 
Northumberland. Steam Generators for Marine, 
&c., Purposes. (7 Figs.) August 19, 1891.—This inven- 
tion relates to asteam generator. Tubeplates, angle-shaped, are 
provided with inclined flat surfaces parallel to each other, and 
water space between forming an X-shaped cross, the angled re- 
cesses in which form at the bottom the furnace at a, the side com- 
bustion chamber at b, and the uptake to the chimney at c, the ex- 
tremities of the flats at the outer ends of the cross being inclosed 





by segments of cylinders e, which are bent around to meet the 
tubeplates d. These angle-shaped tubeplates and segments of 
cylinders are inclosed by the boiler ends h, thus forming the 
shell. The hot gases are caused to pass from the furnace a 
through the nests of tubes a‘ into the combustion chambers b 
and through the upper nests of tubes @ into the uptake c. The 
side chambers b are inclosed at j, doors being provided and water 
tubes f placed in the combustion chambers 6, which causes a 
circulation of water and also protects the walls j from the excess 
of heat. (Accepted July 6, 1892). 


93. J. Russell, London. Firebars. [4 Figs.) 
August 25, 1891.—This invention comprises a bar ,’; in. broad 
across the face and } in. thick at the top of the web, tapering 
down to jin. at the bottom, and the web being 9 in. deep; a 
series of these bars being coupled together by means of bolts 
in sets of five or six each. These dimensions give a proportion 
of air or cooling surface to part exposed to the fire of about 


14393. 


36 to 1. By employing so great a depth in proportion to the 
exceeding thinness of the bar there is no difficulty in keep- 
ing the bars cool at the top. The exceedingly large cooling 
surface presented to the action of the air passing up between 
the bars to the fire in conjunction with the exceedingly narrow 
space between them, which causes the air to impinge strongly 
upon the whole of the surfaces, produces the desired result keep- 
ing the bars cool and at the same time heating the air as it enters 
the fire. (Accepted July 6, 1892). 

11,362, A. Mayer, Hanley, Stafford. Automatic 
Firing Appliances for Furnaces, &c. [4 Figs.) 
July 4, 1891.—This invention consists of an iron frame placed 
over a furnace, in which is a cast-iron cylinder supported in each 
end of the frame and moving freely in it; the cylinder having 
grooves through it in a triangular form running the whole length 
and communicating with each other. When at rest the upper 





opening is always open into the box containing the fuel, whilst 
the others are closed by coming in contact with the sides of the 
frame. If a rocking motion is given to the cylinder the lower 
openings are alternately turned to the bottom to discharge their 
contents, and to establish communication with the upper groove, 
thus giving free access to the fuel in the hopper to fall through 
the groove upon the fire underneath. (Accepted July 6, 1892). 


11,674._J. J. Royle, Manchester. Generator of 
Motive Force, [7 Figs.] July 9, 1891.—The object of this 
invention is to produce motive force in the form of steam by 
means of an apparatus comprising a length of iron piping 
formed into a coil about a central axis and imbedded in a wall of 
cast iron by placing it in a mould and running the metal around 
it. A quantity of water is admitted into the coil B proportioned 
to the size of the pulsator, and being rapidly vapourised is con- 


into a tank. As the pulsator becomes emptied of water, the 
generation of steam ceases owing to the measured quantity ad- 
mitted into the coil having become entirely converted into steam, 
whereupon a vacuum rapidly forms in the pulsator, drawing in 
a fresh supply, and at the same time another measured quantity 
of water is drawn from the cistern F into the coil B, and again 
rapidly converted into steam. As the vacuum forms in the 











pulsator and throughout the coil, the water on the urderside of 
the diaphragm is drawn into the coil, pulling the former down- 
wards, and bringing the valve J on to the seating, so shutting off 
the supply. As soon as the vacuum ceases, the upward pull of a 
= spring draws back the diaphragm to its normal position and 
the water enters through an orifice and refills the o J ready 
for the next vacuum. (Accepted July 6, 1892). 


12,915. W. C. Popplewell, Manchester. Prevent- 
ing Smoke from Boiler, &c., Furnaces, [5 Fi 5.) 
July 30, 1891.—This invention relates to means for preventing 
smoke from boiler, &c., furnaces in which it is necessary to 
diminish the supply of either air or steam, its object being to 
provide means whereby the operation can be effected automa- 
tically, If the rod K be pulled outwards, a valve is opened 
and steam admitted to the cylinder A to the jet, and to the door- 
opening device simultaneously. The valve remains in its open 
position until the pistons have travelled so far that the projec- 
tions in the hollow piston-rod come into contact with the en- 
larged end of the valve-rod ; after which the continuation of the 








movement of the pistons closes the valve, thus shutting off the 
admission of steam, whereupon the motion of the pistons ceases, 
the pressure in B becomes greater than that in A, and the pistons 
are returned to their original positions. The rod K is moved 
outwards so as to open the valve by the act of opening the fur- 
nace door. To effect this, a fixing Q is attached to the door R, 
and connected so as to produce the desired motion by means of 
a crank which will communicate the motion to the outer end of 
the rod. On the closing of the door, the rod is pushed back, but 
as its enlarged end slides freely within the cylindrical part of the 
ber o this motion does not close the valve. (Accepted July 
5 \ 


14,546. R. Cunliffe, Weaste, Lancaster. Consum- 
ing Smoke. [1 Fig.) August 28, 1891.—This invention re- 
lates to means for consuming smoke. Behind the fire-bridge 
a second combustion chamber b is formed by employing a per- 
forated bridge c and admitting between the bridges a mixture 
of superheated air and steam from jets d. . The perforated 
bridge ¢ is made of a fireproof materia], and so as to leave an 
opening ¢ in the flue /, corresponding with the space g below the 
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fire-barsh. The air and steam jets d are formed respectively by 
arranging a pipe d', one end of which is in communication with 
the steam space # of the generator and the other end injector like 
with the pipe employed in the fire space of the furnace in 
such a manner that the steam from the generator enters and 
draws fresh air through the pipe, both in their passage to the 
second bustion chamber b being superheated by the furnace 
heat. (Accepted July 6, 1892). 

14,617. W. Donald and R. H. Donald, Paisley. 
Renfrew. Inducing Draught in Boiler Furnac 
[10 August 29, 1891.—This invention has for its object 

rovision of means for inducing draught in marine and other 
iler furnaces in order to obviate undue tear and wear, &c., 





es, 
the 





veyed by a ee D and exercises pressure upon the surface of the 
water in the pulsator, forcing it out through a check valve 





attendant on the use of forced draught, and it consists in fittin 
inthe chimney, leading from the furnace, pipes through which 
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air heated by the waste heat of the products of combustion is 
forced under pressure. The pipes are formed into coils and placed 
horizontally one over the other; the ends of the coils being 
carried through the funnel and connected to a service pipe from 
an air compressor. Each coil has in it small orifices, through 





which the compressed air heated in traversing the coils is ejectcd 
upwards through the chimney to induce draught in the boiler 
furnace ; regulation of the draught being provided for by valves 
on the service pipe or on the branches connecting it to the 
separate coils in the funnel. (Accepted July 6, 1892). 


ELECTRICAL APPARATUS. 


11,538. G. Prokofiew, Chiswick, Middlesex. Non- 
Continuous Conductors for Electric Propulsion 
or Traction on Permanent Way. [5 Figa.} July 7, 
1891.—This invention relates to non-continuous conductors 
for electric propulsion or traction on permanent way, and its 
objects are to provide for the rapid demagnetisation, as soon as 
current is no longer required in any section of the conductor of 
that particular section, and to guarantee, in a correspondirg 
degree, to individuals and animals crossing the track immunity 
from electric shocks. If the car is travelling to the right hand, as 
& pole-piece passes over the central portion of a contact-rail it is 
magnetised, and the contact-closer is drawn upwards until it joins 
the plates 7 and gl. Current then flows from the main cable e 
through Jf, 9, d,g}, j, and the pole-piece to the respective magnet, 








“use 


and thence tothe motor. The current from the magnet flows along 
the conductor kas far as the junction of the latter with &!, 
where it is divided, part flowing to the motor and part to the 
opposite magnet, whence it returns to the first magnet, and 
thence to earth through the car axle and wheel. Current is 
therefore always flowing through both magnets, so that stopping 
the car does not involve cessation of current, but there is always 
enough to re-start the car as soon as the brakes are taken off. 
Now when one of the magnets is in such a position relatively to 
the contact-rail under it that both its poles influence it equally, 
the ends of the latter become two poles, and the central portion 
of the rail becomes neutral, or when one pole-piece has passed 
the centre of the rail, the latter is equally demagnetised, and the 
circuit is broken because there is not then magnetism enough to 
keep the circuit-closer attracted. (Accepted July 6, 1892). 


11,108. T. C London. Electric Primary Bat- 
teries. [4 Figs.] June 30, 1891.—This invention consists in 
suspending the positive electrode in a new way to cause con- 
tact ; each cell is made separate and a number cemented ina 
holding case. The wooden case A has angle metal corners B 
screwed on to it and a number of separate cells C secured within 
it by intermediate cement E. To two sides of the inside of each 
cell CU is attached by a carbon plate F having a stud G near the 
bottom of a non-conducting material to keep the zinc H from 
contact. Fitting round the inside of the case A is a collar of 
vulcanite J with recesses for the zinc and carbons to be inserted ; 
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at the bottom of the recesses for the z’nc on one side is a contact 
end of a wire K for one of the projections H! to rest upon when 
the zinc isinserted. The contact end of the wire K is of platinum 
which is soldered on to copper wire, this is carried round the out- 
side of the cells in a recess of the case A and electrically connected 
to the carbons of the next, and so throughout all the cells. The 
carbons are joined — by a wire free and clear of the zinc 
wires K. The top of the case is inclosed by a cover P having a 
layer of india-rubber underneath ; the cover being secured by a 
cross-piece of metal R and thumb-screws engaging h:oks attached 
to the side of the battery. (Accepted July 6, 1892). 


14,236. H.R. Low, London, and G. E. B. sen, 
Bishop's Stortford, Hertfordshire. erating an 
Distributing Electricity by Alternating Currents. 


Hujlafelaflaaifty | 
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{1 Fig.} August 22, 1891.—This invention has reference to a 
method of arranging apparatus for generating, storing, and dis- 











tributing electricity, and comprises the bination of 

lators, a direct current electro-motor, which is also used as a 
dynamo coupled to an alternating current generator, and a prime 
motor, such as asteam engine arranged by gearing, as friction 
clutch or loose pulleys, so that it can be connected to or discon- 
nected from the motor-alternator whilst either is in motion. 
The prime motor can always be worked up to its full output, as 
when the amount of power required to drive the alternating gene- 
rator is below the full capacity of the prime motor, the surplus 
power is used in driving the electro-motor, as a dynamo, for 
charging the accumulators. At any time the prime motor can be 
disccnnected from the motor-alternator without causing a cessa- 
tion of the lighting, as the current from the accumulators can be 
used to rotate the electro-motor and drive the alternating genc- 
rator, or when the power required to drive the alternating gene- 
rator is in excess of the full ety of the prime motor the addi- 
tional power can be furnished by the accumulators and electro- 


motor. (Accepted July 6, 1892). 
GUNS, &c. 
11,417. A. Welin, London. Broech-Ciesing Me- 
chanism for Ordnance. (4 Figs.) July 4, 1391.—This in- 


vention relates to breech-closing mechanism. The screw threads 
at @ are of smaller radius than those at b, while the latter 
are nearer to the centre than those at c; the breech of the 
gun having corresponding segments of screw threads within 
it. When the block is turned in the breech of the gun through 
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an arc of 45 deg., the screw threads at @ assume the position pre- 
viously occupied by those at b, and those at b take the place of 
those at c, but being on a smaller diameter neither engage with 
the threads within the breech of the gun. At the same time the 
threads at c pass to the blank segment in the breech, and the 
— can then be drawn out of the gun. (Accepted July 
6, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


14,188. J. Hall, Nottingham. Wood -Tenon- 
ing Machines. [2 Figs.) August 22, 1891.—This invention 
consists in constructing the loose movable fence with double ends 
connected together by an expanding parallel lattice made of a 
series of jointed rods, connected at each end to the movable fences 
by which means the latter are expanded or contracted as required 
and still remain parallel. The driving shaft supported at the 
back of the machine on bearings to drive the whole of the 
cutter spindles is provided with driving drums, one of which is 
formed of sufficient length to enable the frame h to be traversed 
its full extent either inwards or outwards. The pulley ¢t is pro- 
vided with one cross-strap and one open strap in orderthat the 
pulley t1 placed between two loose wheels may be driven when 
required in either direction, and working with the wheels (2, ¢3 
connected to the screw u and nut w! affixed on the frame h causes 
the latter to traverse along the bed A, A standard f on the 
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frame b supports one end of a movable fence g. On the other 
end of the machine bed an additional frame is placed support- 
ing the extra cutter blocks and revolving cutters j, j' on the 
cutter spindles for tenoning both ends of the w at the 
same time, and on which is also fixed a standard / for carrying 
the other end of the movable fence g', these fences being held 
parallel to each other at right angles to the revolving cutter 
spindles by a lattice m capable of being contracted or expanded 
as required. The lattice m is formed of aseries of jointed rods, 
the end centre joints being joined to the movable fences g, g!, 
the end outer joints formed to move in slots outwards when the 
lattice is contracted and inwards when expanded. The wood 
requiring to be tenoned at both ends is fixed on the movable 
fences and passed between the revolving cutters d, dlandj, j' and 
thus both ends of it are tenoned by one movement it the re- 
volving cutters, in place of being reversed end for end. (Accepted 
July 6, 1892). 


14,701, J. Williams and E. Pursall, Roqerstens, 
Monmouth. Guide for Guiding Rods of Metal in 
Rolling Mills, &c, (9 Figs] August 31, 1891.—This in- 
vention consists of means for automatically guiding a rod of 
metal from the groove in one pair of rods into the groove in which 
it has next to operated in another pair. The heated rods 
passing from the top pair of rolls h, i is conducted to the lower 
pair i, k by the U-shaped guide and its prolonged parallel 




















branches. Before the rod passes into the lower pair, the loop | P 


formed by it in passing through the guide does not lift the 
weighted trough-shaped part c of the latter, but on the rod pass- 
ing between the lower pair of rolls, its loop lengthens by their 
action and by pressing against the inclined inner face of the 
curved part c of the guide, lifts it, the gradually increasing loop 
being now supported on the plate /, external to the lifted curved 
part. On the rod epeign | the top pair of rolls, its loop contracts 
=~ Bsn part of the guide falls on the plate (Accepted 
uty 9, 





MISCELLANEOUS, 


14,589. W. Clifford, Norton, Woodseats, Derby. 
Hand Braces, &c. (9 Figs.) August 29, 1891.—This in- 
vention relates to those forms of hand borivg tools which re- 
ceive their feed-thrust from the hands or body of the user. The 
diameter of the chamber (Fig. 1) is only sufficient to allow the 
spindle / of the brace to work in its middle part, which is recessed 
out at the end to a larger diameter, and upon the flat annular 
ledge at the back of each recess acircular groove is made. The 
inner recess is made at the back of the brace head, and the second 
annular ring forming the pair is fastened to and revolves with the 





spindle, bearing upon the balls at either end as thrust or pull may 
be applied to the brace head. The scales & are of a material such 
as wood, aud secured by rivets to the metal body of brace, those 
fastened to that part to which the hand is applied in turning 
being turned to a smooth circular surface. That part of a metal 
brace to which these scales are applied is made with longitudixal 
ribs so as to give additional strength without increased weight to 
the bow, and in the scales corresponding longitudinal grooves 
are cut to receive the ribbed parts and web, so that the outer 
edges of scales can be brought together end form a close joint, 
and the metal at that part be concealed. (Accepted July 6, 1892). 


14,562. G. Fletcher, Litchurch, Derby. Cane- 
Crushing Mills. [4 Figs.) August 28, 1891.—Th's inven- 
tion relates to cane-crushing mills, and comprises an arrange- 
ment of mechanism for returning the trash to the rollers; a, b, 
and ¢ are the crushing rollers, and d is a rotary circular bar 
which is grooved and rests on bearings ¢ in the standards f of the 
mill. g and hare the gear wheels by which the power is trans- 
mitted from the crushing rollers for driving the grooved circular 
bar, the wheel g being fixed to one erd of the shaft i of the top 
roller a, and the wheel h to the corresponding end of the shaft 
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j, and the two wheels g and h being so proportioned that the 
periphery of the grooved roller d travels at a speed not less than 
the peripheral speed of the crushing rollers a, b,c. The crushing 
rollers a, b, c and bar d revolve in the direction indicated by the 
arrows, and the cane, being introduced between the crushing 
rollers a and b, is then received by d, which passes it on con- 
tinuouely to the crushing rollers a and ¢ at the same rate of speed 
as it is taken in by the rollers a and b, thereby preventing uities 
and the re-absorption by the megass of the cane juice already 
extracted. (Accepted July 6, 1892). 


11,866. T. F. Eastwood, Thomastown, Kilkenn 
Ireland. Propelling Apparatus for Navigabic 
Vessels. [3 Figs.) July 13, 1891.—This invention relates to 
propelling apparatus for navigable vessels, in which the pro- 
pulsion is effected by means of a rotary hollow cylinder provided 
internally with screw blades, and through which water is caused 
to pass when the cylinder is rotated. The screw blades, of which 
there are six, consist of plates cf metal fastened at their outer 
ends to Bp nem ae on the interior of the screw cylinder, and 
connected together at their inner ends by metal rings. Every 
blade extends the whole length of the screw cylinder, each end 
of which is provided with a collar B!, and is mounted to rotate 
in a strong metal wall, secured within the vessel, the two walls, 
together with the part Al cf the bottom of the vessel, forming a 
water-tight compartment D1, within which the screw cylinder 
is arranged to rotate. The walls also serve as thrust blocks, 
against one of which, according to the direction of motion of the 
screw cylinder, bear one of the collars B!. The external water 
passes freely to and from the screw cylirder by passages E and 
E' formed at the bottom of the vessel by curved pla‘es, and one 





of which cerves as an inlet and the other as an outlet. FF! are 
strong bars arranged to serve as stays to strengthen the lower 
ends of the walls, and to form gratings that prevent wreckage 
or other bodies entering the screw cylinder. The rings GG’, or 
the packing carried thereby, are made adjustable to compensate 
for wear ; the openings in the walls, within which the ends ot 
the screw cylinder work, being provided with removable busheg 
with a like object. The screw cylinder is corrugated externally, 
and is driven by a correspondingly formed ptt belt H from 
an externally corrugated driving cylinder I mounted to rotate in 
the walls, and driven by cranks L from the main engines of 
the vessel through connecting-rcds that work on to the cranks. 
The belt is kept in place laterally by the flanges B' and I" on the 
screw cylinder and cylinder L respectively. Doors are arranged 
to slide vertically in guides, after the manner of sluice valves, so 
that the inner ends of the passages E E! can be closed in a water- 
tight manner, and after the water in the screw cylinder has been 





um out, access gained thereto through a manhole at 0, after 

which the doors can be again raised, so as to again open the 
passages E E'. (Accepted July 6, 1892). 

UNITED STATES PATENTS AND PATENT PRAGTIoR. 

ions with illustrations of inventions patented im the 

United States of America from 1 the mt time, and 

reports of trials of patent law cases in the United States, may be 

consulted, Offices of ENGINERRING, 36 and lord- 
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AKERS’ PATENT AIR COMPRESSING ENGINES, 


| 
Upwards of 800 of the above now AT WORK, 
indicating in the aggregate 
O 70,000 


Horse-Power. 


































WALKERS’ 


— PATIABNT — 


Mine Ventilating Fans. 
WALKERS’ IMPROVED SCHIRLE VENTILATING FANS. 








This Invention is applicable to all Fans of the enclosed type, and effectually Stops Vibration. 


EAULAGH MACHINERY. 
FISHER & WALKERS’ Patent FRICTION CLUTCH & UNDERGROUND HAULAGE MACHINERY, 


THIS GEARING IS NOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 
The objects attained are SIMPLICITY, ENDURANCE OF THE MACHINERY AND ROPES, with a MINIMUM EXPENDITURE OF POWER. _¢s05 


nay ras PETER BROTHERHOOD, "2 sa 


MECHANICAL ENGINEER, 


GOLD MEDAL,  Selvedere Road, Westminster Bridge, LONDON, $2, SILVER MEDAL, 


Cem BR ie, , ee Class 65. 
































an IMPROVED Patent SIMPLE or COMPOUND 3-Cylinder ENGINES. ane 
a Ee ANS, 7 ) "9 DOUBLE-ACTING 
CENTRIFUGAL ners COMPOUND 
PUMPS, -SPEED 


> HIGH-SPEED = pl 
MACHINERY, @aiie 

AS LARGELY USED in the BRITISH QQ 
AND FOREIGN NAVIES. 


Driving Dynamos, &e., 
AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” &c. 
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Nii) LATEST BOARD OF TRADE 
AND LLOYD'S FORMUL 
SUPPLIED ON APPLICATION. 


THE LEEDS FORGE COMPANY, Lumitto, LEEDS. 
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JOHN BELLAMY, 


Engineer and Boiler Maker, 
MILLWALL, LONDON. 




















High-Clas BOILERS of all types. 





Tanks, Cisterns, Cylinders, &c. *” 


LUMBY, SON & WOOD, 


E.IPaxrTED, 
PATENTEES AND MAKERS OF 


WELDED AND RIVETED 


BOILERS 


Fer Low Pressure Hot Water 
Heating Apparatus. 


BOILERS 


For Low Pressure Steam Heating 
Apparatus. 


BOILERS 


For ee Greenhouses, 
Vineries. 


BOILERS 


For Public Buildings, Board 
Schools, Churches & Chapels. 


BOILERS 


For Kitchen Ranges, &c. 


BOILERS 


(Vertical Steam) for Contractors’ 
and Agricultural Purposes. 








GOLD AND SILVER MEDALS AWARDED WHEREVER 
EXHIBITED. 


OLDEST & LARGEST MAKERS IN THE WORLD, 
Full illustrated Lists on Application. 


West Grove Boiler and Safe Works, 
HALIFAX, 














BRICK MAKING MACHINERY — 


FOR EVERY DESCRIPTION OF CLAY: 





j SPECIALITY— 
cme tex Patent Combined Stiff Plastic Brick-making and Pressing Machine, is entirely automatic 
| and arene a Plastic Pressed Brick ready for taking direct to Kiln, 


Works with a minimum of wear and tear, 
and requires less than half power to drive 
than any similar Machine in the Market. 
Is entirely self-contained, no foundation 
whatever being necessary. 


5 William Johnson 


CASTLETON FOUNDRY, 


=) ARMLEY, LEEDS 


9562 


Als Maker of Cement cater Coal Brguete Machinery, Soap Machinery, Mortar Mills, &c., &c. 
HAMILTON 


FRANCIS MORTON & CO., L'>somons, GARSTON, 


ENGINEERS, and Manufacturers of — nr CE cVELRPOoOoz,. — 
GALVANIZED CORRUGATED IRON ROOFS, Works cover over 10 acres of ground. They are provided 




















These 
with § 


Buildings and Shods for all purposes RC ree To Ba a 


GALVANIZED CORRUGATED SHEETS, 
And Heavy Corrugated Plates, 


GIRDER AND BRIDGE WORK. 

Pontoons, Tanks, and Buoysi fod 
SHIPS’ MASTS IN IRON OR STEEL. 

General Foundry, Fitters’ “i 


SMITHS’ WORK “FOR THE TRADE. 
Single Castings up to 46 tonsi 
WROUGHT IRON TELEGRAPH POLES, 


Indian Government Pattern, ot which upwards of == 
400,000 have been supplied from Hamilton Works. = MORTON 4c 


STEEL AND IRON LIFE AND SHIPS’ BOATS, 


Awarded the Gold Medal of the Society of Arts, and Highest Certificate at Exhibition oy Life-8aving Apparatus, 
BOATS DOCEHE™DYD 2 HRUBPAIRIAD. 


ESTIMATES AND DESIGNS FURNISHED FOR EACH CLASS OF WORK IN THE MOST ECONOMICAL FORM, 


LONDON OFFICE: !7, VICTORIA STREET, W WESTMINSTER, S.W. 


PENMAN & C O., 


a S a Caledonian Boiler Works, GLASGOW. 


“PENMAN, GLASGOW.” 
London Office, 20, Bucklersbury, E.¢. 
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“ABC CODE.” 
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MAKERS of ALL TYPES of 







Pte, _ HIGH-PRESSURE 
WHICH SUPPLIED STEAM | FOR . Steal Boilers, 
HEAVY MACHINERY AT THE In IRON & STEEL. 












IVET HOLES drilled after the plates are 

bent into form, Edges of Plates planed 
nd corners thinned by means of our Patent 
lachine, thus avoiding fracture by local 
eating. Holes in end pilates for flues bored 
4 and turned d on outer edge. 

P. & Co. have the most complete machi- 

nery in the Trade. 9458 


























Always a number of new 8team Boilers 
ready for IMMEDIATE DELIVERY, 
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MESSRS. SIEMENS BROTHERS’ ELEC- | 
TRICAL APPARATUS. 
(Continued from page 158.) 
THE Stemens Low-ResistaNcE BRIDGE. 

THE determination of low resistances, such, for 
instance, as 10-4 ohm, presents formidable difficul- 
ties if attempted with the Wheatstone bridge. In| 
electrical engineering one has at the present time 
to measure such small resistances with ease and 
exactness, and the low-resistance bridge, which is 
herewith illustrated and described, is the outcome 
of much experience and thought, and is, moreover, 
a complete solution to this problem. 
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cally in Fig. 59. The resistance r contains a key 
and galvanometer, whilst R contains the battery. 

We are dealing with a null method, and therefore 

the resistances 7; 7,7; must be varied until the 

current in r is nil. Let the currents in the corre-, 
sponding conductors be denoted by i; iz is i is is tp 

and I respectively. 


Then when 
+=0 
7g = 14 and 1;=7%,. 
Also 
T=, + t5 = to + % | 
and | 

















| nected together at six points as shown diagramati- | standard resistance and the unknown, and there- 


fore introduces the contact error which we are 
anxious to avoid. 

Let the potentials along ry 71, be V, Vs V; re- 
spectively. Let P and Q be the potentials at the 
ends of r. Then 

P =(V.—V,)—! 


ryt, 





Q=Vs3 *s 
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The method is not new. It was proposed by 
Lord Kelvin, and is known as the ‘‘Thomson 
double bridge method” for the accurate determina- 
tion of low resistances. In it the resistance to be 
measured is placed ix series with a standard resist- 
ance, which in the case before us is a platinoid wire 
700 mm. long, having a resistance of .01 legal ohms, 
and through them a current of electricity is sent. 
A comparison of the fall of potential between cer- 
tain points on each of the two resistances, and a 
knowledge of the standard resistance between such 
points, enables one to find the value of the resist- 
ance required. It is obvious, therefore, that any 
variable contact errors in the main battery circuit 
do not affect the result, for we are dealing only 
with potentials, and a knife edge capable of sliding 
along the standard resistance is all that is neces- 


sary. 
The Thomson double bridge method contains 
nine resistances 7’; 13 13 7's; 6%) rand R, being con- 
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| According to Kirchoft’s laws we have 
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This is an expression which would be difficult to 
deal with in practice, because it involves a know- 
jledge of ro, which is intermediate between the 





When no deflection is given on making the 
galvanometer circuit 
% = 6 
bd ch r, — Vs; rs + - 
or 
a ae "6 , 
(rst ra)ro (75+76)(T2+7T0+7:) 
If we are to neglect 19, its coefficient must be 
zero, making this so we get the condition 
(r3+14) T6—14 (T75 +176) =0 
+ 72 = "5 
a0“ 

We can, therefore, neglect 7, if we hold to the 

condition 
1 = 72 = "5 
T2 v4 T 

In practice r, = 7; and r, = 74, and in the bridge 
before us Messrs. Siemens have provided for giving 
each of these resistances 13 7,7; 7, one of the 
three values 10, 100, or 1000 ohms. With these 
ratios, and with a platinoid wire of .01 ohm re- 
sistance divided into 1000 parts, it is therefore 
possible to measure resistances ranging from 1 to 
10-7 ohms. 

These premises are supplemented by the follow- 
ing description of the bridge itself. Fig. 60 is a 
plan and Figs. 61, 62, 63, 64, are sectional eleva- 
tions of the Siemens bridge, the connections being 
indicated by dotted lines. The battery is connected 
to one pole of the key a which is provided with a 
button 6 for the purpose of keeping it down dur- 
ing the experiment if desired. he other contact 
of the key « is connected by a conductor underneath 
the board with the standard platinoid wire c d. 
This wire is most carefully calibrated so that each 
division, as read on the ebonite scale placed by its 
side, has a resistance of 10-5 ohms. The wire has a 
length for measuring purposes of 700 mm., which 
is divided into 1000 equal parts, representing a 
total resistance of .01 ohms. 

The other end d of the platinoid wire is con- 
nected to a current indicator I from which a con- 
ductor passes to the spring contact e under which 
the specimen to be tested is placed. A similar 
contact f makes contact with the other end of the 
specimen, and is connected to the battery terminal 
block as shown. 
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The object of the indicator I is to show at once 
that a current is passing. This has been found to 
be a necessary precaution, for it not unfrequently 
happens if a connection is broken that time may 
be wasted in trying to obtain a balance when no 
current is passing. 

The proportional arms 13 1575 7, are contained 
in the box A to the left, it being so arranged that 
the values 10, 100, 1000 ohms can be given to each 
if desired. 

Contact is made with the platinoid wire c d 7 
means of sliders C D, and in order to do away wit. 
awkward flexible connections, two other platinoid 
wires are arranged parallel to c d, sothat C can be 
accurately adjusted, and D can be moved conve- 
niently to any position along the scale when ob- 
taining a balance, and each can be easily removed 
for cleaning the contacts. The potential contacts 
gand h on the specimen itself are of the same 
pattern as the current contacts e f, and are placed 
inside the latter. 

The spring contacts fh are fixed to an insulat- 
ing sliding block which can be moved to the right 
or left so as to compensate for temperature errors 
which would otherwise arise. For this purpose 
the pointer p and temperature scale s are provided 
so that the contacts can be quickly set to the proper 
position corresponding with the temperature of 
the specimen. The scale shown in Fig. 60 is 
graduated for copper tests. 

The galvanometer key k is placed at the side of 
the battery key, sothat they can be operated by 
one hand. The galvanometer G should be for 
accurate work a high resistance reflecting astatic 
instrument, and if placed where magnetic dis- 
turbances are likely to occur, for instance in the 
vicinity of dynamos, &c., Messrs. Siemens supply 
a special instrument which is magnetically 
screened, 


Stemens Asratic PorentiaL DYNAMOMETER. 

Fig. 65 represents an improved form of potential 
dynamometer introduced by Messrs. Siemens, 
which reads directly for steady or alternate cur- 
rents. The principle underlying the instrument 
is the same as the well-known Siemens electro- 
dynamometer which has been universally used for 
many years in connection with direct or alternate 
currents. In the case before us, the windings 
consist of fine wire instead of the usual thick con- 
ductors. The improvement consists in making 
the instrument astatic, and for this purpose in- 
stead of having the single coil, two coils arranged 
so as to have opposite polarity, are used. In this 
manner the influence of external magnetic disturb- 
ances is got over. 

The swinging coil is supported by a fine fibre 
from above which passes, as is usual, through the 
centre of the coiled spring. One end of this spring 
is connected to the torsion head of the instrument, 
the other being fixed to the swinging coil. The 
electro-dynamic force due to the current in the 
fixed and suspended coils is balanced by the tor- 
sion in the spring, as can be ascertained when the 
pointer fixed to the swinging coilis at zero. The 
torsion head index then points to a graduation on 
the dial of the instrument which indicates the 
number of volts. 

For the coiled spring the force required to turn 
the torsion head through a given angle is propor- 
tional to that angle, and the electro-dynamic force 
due to the current is proportional to C* where C is 
the current in the coils. 

Therefore C? =a K ; where « is the angle turned 
through by the torsion head, and K is a constant 
= upon the instrument. 


fe get finally 
C=kia 


The constant k is determined empirically for each 
instrument, and from a knowledge of the resistance 
of the instrument and the current, the dial is made 
to read directly in volts. 


CABLES. 

Tt is not intended at present to enter upon a 
full description of the different types of cables 
manufactured by Messrs. Siemens Brothers and 
Co. The exhibit was in this respect unique. 
Underground cables, showing the manner in which 
they are laid and connected to the respective feed- 
ing and distributing boxes, together with the im- 
portant operation of jointing, both for concentric 
and single mains, were thoroughly well illustrated 
at the Crystal Palace Exhibition. Sections of the 
Siemens N type of concentric and single under- 





ground feeders and Q type for overground work 
are given, with full description as to construction, 
resistance, &c., in ENGINEERING, vol. lii., pages 
682, 683. Examples of cables for submarine, tele- 
graph, telephone, and torpedo work were also 
given, comprising as they do another very large 
and important branch of cable manufacture. 

The following is a description of a special form of 
submarine cable which has been made to withstand 
enormous crushing stresses, such as are experienced 
in the case of icebergs. It is the invention of 
Mr. J. C. L. Loeffler, who for many years had the 
management of Messrs. Siemens’ English business, 
and was specially interested in all matters of cable 
engineering. 

Fig. 66 is a section of a portion of the cable. A 
is the wire sheathed cable of ordinary construc- 
tion; B B are steel ferrules strung upon it, these 
being made with spigot and faucet ends to joint to 
one another, with an interposed washer C of 
caoutchouc or other elastic packing material which 
can yield when the cable is bent, and which pre- 
vents the ferrules from jointing together too 
closely for flexure of the cable. 

The series of ferrules B is covered with a layer 
D of jute or hemp, over which is laid the outer wire 
or hoop sheathing E, which may itself have an 
external covering of jute or hemp served with 
tarry matter or the analogous substances or com- 
pounds usually employed. 

(To be continued.) 





GLASGOW CENTRAL RAILWAY. 
(Concluded from page 166.) 

Over the River Kelvin, near Great Western-road, 
a bridge is being built of sufficient width to enable 
a station to be constructed on the top of it, and of it 
drawings are given on page 225 (Figs. 141 to 152). 
The width of the river, which is a fast running stream, 
attaining great height in spates, is about 75 ft., but 
the railway crosses at an angle of 75 deg., so that the 
total length of the bridge is increased somewhat. 
The headway is 8 ft. The banks are pretty steep, 
being of rock, so that the railway only leaves tunnel 
to again pass underground on the further side of the 
river. There are, as shown on elevation (Fig. 141), 
two spans each 36 ft. clear, and there are five granite 
piers in the centre of the river carrying the girders, 
while the abutments are of square dressed rubble 
masonry. Thequoins are ofashlar. The abutment 
walls, which are 4 ft. 6in. thick, are founded on the 
rock, which had to be quarried out to form a seating. 
The bed of theriver isrock, which had to beexcavated 
to give a seating for the piers. These piers, which are 
44 ft. diameter, are placed in line with the flow of 
the water (Fig. 142), and the lengths of the girders 
are made to suit. This arrangement was necessary 
so as to obstruct the flow of the water as little as 
possible. Each course of the piers is formed of 
three stones with a triangular opening in the centre, 
which is filled in with cement. At the joints of 
each stone there is a dowel filled with cement. 
Each course is placed alternately so as to break 
bond. The girders, therefore, vary in length, the 
clear span being 36 ft. The respective lengths are 
shown on plan (Fig. 142). They are of steel, and 
are 2 ft. 2 in. Ts The girders rest on granite 
beam blocks 4 ft. by 3 ft. by 1 ft. 6 in. (Fig. 143). 
Above the outside beam blocks are pillars 6 ft. 
high. The width of the bridge is 55 ft., the space 
between the girders in the permanent way being 
covered with Lindsay’s 12 Dtroughing. On either 
side of the railway there are platforms 17 ft. wide. 
These are supported on lattice girders 3 ft. 3 in. 
deep, the flooring being of Lindsay’s troughing, with 
apaving of granolithicconcrete. The details areshown 
on cross-section (Fig. 143). The station, it may 
here be stated, is 500 ft. long. At either end of 
the bridge it is below the level of the street and 
retaining walls have been constructed. The line 
passes to the north-west in a curve of 12 chains 
radius, and thence under Great Western-road and 
the Botanic Gardens till it finally reaches the open. 

Just as the line leaves the Kelvin Bridge 
it passes under a sewer crossing, of which we 
give drawings (Figs. 156 to 158), as it is typical 
of one or two other structures of a similar 
nature on the line of railway. The sewer which 
is constructed of brickwork 9 in. thick, is 3 ft. high 
by 2 ft. 4 in. wide, with a fireclay sole. It is inclosed 
in an iron trough 4 ft. 6 in. high by 6 ft. wide. 
The flooring, top, and sides are constructed of angle 
iron and web plating, the plates of the floor being 








4 in. thick, and of the sides # in. ; on the bottom 
there are I stiffeners and on the top | beams. The 
junction of the plates have a cover strap 6 in. by 
4 in. The sewer is completely surrounded with 
cement concrete. 

After leaving the tunnel west of the Botanic 
Gardens Station, the line continues for a mile or two 
in the midst of lovely scenery, and twice crosses the 
Kelvin. A bridge over aroad calls for reference 
first. The road leads to an old ford across the river, 
and near by was the Three Tree Well, which had a 
history. Of old, couples used to ‘‘ plight their 
troth” by joining hands over this well, and the 
betrothal was as binding then as all the laws in the 
universe. This doubtless suggested the song, 
‘* Will ye gang tae Kelvingrove, Bonnie Lassie O,” 
which is dear to the heart of the lovers of Scots 
songs. Indeed, some one has suggested that it 


was the love of the romance associated with the . 


river that suggested to Sir William Thomson the 
choice of his title of Baron Kelvin. However, 
people in Scotland may now become betrothed 
without resorting to the well, and therefore its 
abolition at the hands of the contractors raised but 
agentle murmur. Therailway runs closetothe Kelvin, 
—at one point it is but thirty yards from the water, 
and it was necessary to build a retaining wall. The 
river bed is rock, so that a good foundation was 
got for the wall. Itis 16 ft. high and about 500 ft. 
long, a good length of which was built for the 
superior Mr. J. B. Fleming, of Beaconsfield, who 
recognised the improvement. On the opposite 
bank of the river is a recently acquired public park 
for the citizens of Glasgow, and here a station 
named Kelvinside Station has appropriately enough 
been laid out. It is in the open, and is of simple 
construction, and 500 ft. long. Part of the station 
is on the Ford Road Bridge. The bridge carrying 
the railway over the road is 51 ft. 8 in. wide between 
the girders, the space for the road between abut- 
ments being 40ft. These abutments are of masonry 
7 ft. thick, reduced by steps to 5 ft. 6 in. at the 
top. The quoins are chamfered, finished off with 
square pillars. The wing walls are of square 
dressed masonry 7 ft. thick, reduced to 3 ft. at the 
top. The main girders are 44 ft. 6 in. long and 
3 ft. 1 in. deep, with flanges of 1 ft. 2 in., and 
the space between girders is covered with Lind- 
say’s 10 in. troughing. The platforms are 14 ft. 
8 in. wide, and, as in the case of the Kelvin Bridge 
Station, are carried on outside lattice girders 6 ft. 
deep, the outer ends of the platforms resting on the 
bottom flange of the lattice girder,and the innerend 
on the top flange of the main girder, the permanent 
way resting on the bottom flange. 

Beyond this bridge and station the railway forks 
in two directions, one branch tending towards the 
east, and the other to the west ; and just at the 
point of junction a road crosses over the railway, 
involving a most interesting piece of work, for not 
only is there a railway junction to be arranged for, 
but a siding is made between the two forking lines, 
passing to a depdt, while almost imniediately above 
this siding a road runs at right angles from the 
main, the Kirklee road. The plan of the bridge 
(Fig. 159, on the two-page plate) will help 
to an appreciation of this somewhat com- 
plicated arrangement of roads and_ railways. 
The span of the bridge is variable, owing 
to the railway junction and the road passing off at 
right angles at the widest side. A cross-abutment 
was required between the two main lines, with long 
girders extending at right angles from the main 
girders of the bridge. 

Dealing first with the main bridge. The abut- 
ments are of square dressed rubble, and are 66 ft. 
long on the one side and 66 ft. on the other. They 
are 5 ft. 6in. thick at foot, on a rock foundation,and 
are reduced by breaks to 4 ft. at the top. (Fig. 166.) 
On the one abutment there are wing walls 20 ft. 
long, with a batter of 1 in 12, the thickness at the 
finish being as usual 3 ft. The coigns are of Y 
ashlar, 3 ft. 6 in. by 1 ft. 7 in., and at the ends of 
the main girders a finished appearance is given by 
the placing of ashlar pillars. Several considera- 
tions suggested that the span between the abut- 
ments at the wider parts, should not be bridged by 
one girder without support. In the first place, the 
span attains a length of 77 ft., and apart altogether 
from the question as to whether a girder of this 
length of relatively small section should be used 
without support at an intermediate point, the 
necessity arose for a support for the girders carry- 
ing the road passing at right angles from the main 
thoroughfare. At the narrower part one pillar was 
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sufficient, but when the spanattained 75 ft. a second 
supporting column wasintroduced. These columns 
are at about 20-ft. centres, and are built up of 
channel iron or U sections, with the flanges riveted 
together. (Fig. 171.) They are 12in. diameter inside 
measurement. At the bottom there is a large 
iron base, bedded in concrete, and bolted to it are 
cast-iron double angles of section corresponding 
to the upright channels forming the column. 
Binding the tops of the columns are web girders as 
shown on Figs. 172 and 173. They are 20 ft. long and 
2 ft. 4 in. deep, and are jointed to the tops of the 
columns with angle irons, so that they form to- 
gether one continuous girder. Although there are 
thus intermediate supports the cross-girders are 
continuous. They vary in length from 28 ft. to 
77 ft. They are 1 ft, 10 in. deep, with flanges 
10 in. broad. (Figs.168 and 170.) They are placed at 
4-ft. centres, and the intervening space filled with 
buckled plates carrying the roadway. (Fig. 171.) 
Turning attention now to tho bridge which 
carries the road running at right angles, it may be 
noticed from the plan that the difficulties arose 
owing to the siding underneath. The relative 
angle between bridge and siding is 19 deg., and 
from the main bridge to the point where sufficient 
room could be got for an abutment or other sup- 


|a bridge 710 ft. long. The width of the bridge is 
|26 ft. clear. As the profile shows (Fig. 174), 
‘there are nine masonry arches with three girder 
spans, two of the latter crossing the river, and one 
the road along the banks of the river. The span of 
the girders across the river is 100 ft. each, although 
owing to the acute angle the outside girders require 
‘to be 109 ft. 10 in. each, and over the road the 
span is 35 ft. The arches are each 35 ft. 6 in. 
span. (Fig. 175.) The piers from which the 
arches spring (Figs. 176 and 178) are 5 ft. thick at 
springing level, and those for carrying the girders 
vary. (Fig. 175.) Owingto the acuteness of the skew, 
the abutments, on which the girders across the 
river rest, are almost triangular on plan (Fig. 175). 
One side is to suit the river, another to suit the 
‘arches. The abutment is 29 ft. long on the side 
next the arches, while the river side is 40 ft., and 
the third side is 47 ft. It is founded on rock, is 
built of square dressed ashlar with Y quoins. Voids 
5 ft. by 2 ft. 9in. are left as shown,and are to be filled 
with shivers. The height of the abutment is 30 ft. 
The abutment on the other bank of the river is 
|similar. In the centre of the river there is an 
‘ashlar pier (Figs. 174, 175 and 180) 36 ft. 6 in. long 
by 7 ft., by 32 ft. high, with cut water at each end. 
| There are two main girders spanning the river. 
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port for girders, was 52 ft. This, then, is the span 
of the girder stretching from the supporting columns 
of the main bridge to the abutment, but to afford 
some intermediate support to the girder, the canti- 
lever principle was adopted. At a point 35 ft. 
from the main bridge a cross-girder of 20 ft. length 
was raised on two columns, similar to those already 
described. The columns could not be placed im- 
mediately below the main girders as they would be 
too close on the railway, so that the cross-girder 
of 20 ft. was arranged to project one-fourth of its 
length over each column, and the longitudinal 
girders rest on the projections. These main longi- 
tudinal girders are 2 ft. deep with 12-in. flanges, on 
which rest a series of cross-girders with buckled 
plating carrying the roadway. ll the cross- 
girders are of similar construction to those on the 
main bridge. 

The parapet in all cases is of cast iron, relieved 
with panels and mouldings, with cast-iron lattice- 
work on top. The total height of parapet is 6 ft., 
and the ashlar pillars at the corners have moulded 
cornice and base, the total height being 6 ft. 7 in. 
above the roadway. 

From under this bridge the main line goes in 
cutting through rock, passing extensive sidings 
with three miles of lines, involving considerable 
excavations, but at the same time affording good 
building material for stations and bridges. In all, 
120,000 cubic yards of material have been taken 
out of this temporary quarry in forming it into 
suitable terminal sidings. 

The next point of interest on the line is a beautiful 
viaduct over the River Kelvin, of which we give 
detailed drawings on our two-page plate. 


undulating slopes increases the width to 210 ft, 
and the fact that the railway crosses on an acute 
skew with the approach on a curve, the angle of 
obliquity over the river being 33 deg., necessitates 
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They are placed 17 ft. 6 in. apart. 
shown on the drawings. (Fig. 
The 
and horizontally, as shown in the _ cross- 
section. (Fig. 181.) These main girders rest on 
granite blocks on the abutments and centre piers. 
The blocks in the former case are 5 ft. 6 in. by 
4 ft. 6 in. by 15 in., and in the case of the central 
pier 7 ft. by 3 ft. 6 in. by18 in. The cross-girders 
of the bridge extend across and project beyond the 
outside of the longitudinal lattice girder to the 
extent of 4 ft. 6 in., on the well-known deck 
principle, so that the outside wheel of the train on 
either line travels on the inside of the lattice-girder. 
| This is clearly shown in detail on the cross-section 


181, 











| (Fig. 181). Not only does this arrangement admit | 


| of the piers being less in length, but it allows the 
| cross-girders to be of lighter section as they have 

less span. The depth of these cross-girders is 12 in., 
and the details of construction are shown on the 
section given (Fig. 181). There are longitudinal 
| transoms under each rail, with Lindsay’s flooring 
| between the transoms. 

The girder span over the roadway is also on the 
skew, the angle of obliquity being 59 deg. The 
span on the square is 30 ft., and on the skew 35 ft. 
| The abutments are similar in construction to those 


| 


the longitudinal sections. The piers are 29 ft. iong 
and 5 ft. thick at the springing level, the batter on 
each side being one in 40. The springers are 
ashlar blocks, 3 ft. by 2 ft. high, and the arch has 
a rise of 12 ft. The thickness of the arch stone is 
2 ft., the height from soffit to rail level being 
4ft.6in. The radius of the arch is 19 ft. There 
are six spandrel walls between the arches: these 
are 2 ft. 6 in. thick, and between each two there 
is a void 2 ft. 9 in. wide, the five voids being 
covered with stone flagging 9 in. thick, surmounted 
with 1 in. of asphalte (Fig. 178). The ground 
above this is made up to formation level with dry 
material. The parapet is of ashlar, 4 ft. 6 in. 
above rail level. It is 18 in. thick, with a cope and 
moulded base course. The sections (Figs. 204 and 205) 
show the details. Over the girder spans there are 
lattice parapets, 6 ft. 10 in. high and 4 ft. 6 in. 


| above rail level (Fig. 181). Built with the fine white 


stone found in the district, the viaduct certainly 
looks very handsome. 

Beyond the viaduct there is a cutting mostly 
through rock, for a length of fully a quarter of a 
mile, where the railway terminates with a station 
at the foot of a hill, with the Kelvin running along 
one side, and the Forth and Clyde Canal appearing 
to block its course, although the canal is far above 
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The longest is 109 ft. 10 in. long by 9 ft. high.| the level of the railway, being carried over the 
The details are | Kelvin on a stone aqueduct. 
et seq.) 
girders are stiffened by bracing diagonally | struct a dam across the river at this point 


The station is close 
by the river, and it was found necessary to recon- 
rovid- 
ing water for a paper mill in the vicinity. Part of 
the Kelvin was required for the railway station, 
and thus the surface area of the dam was decreased. 


‘The engineers have made up for the decreased area 


by greater depth. 

The railway passes a very large main pipe 
from the adjoining gas works to the city, and two 
heavy retaining walls were constructed, one on 
either side of the main, separating it from 
the railway on one side and the river on the 
other. From the terminal station to which we 
have referred, a branch has been made to the 
Kelvindale Paper Works, and this line, which is on 
a curve of 4 chains radius, required a bridge 
200 ft. long across the Kelvin. The line is single, 
and the bridge 16 ft. wide. There are three river 


' piers 24 ft. long, and two abutments, and these are 


spanned by plate girders, the permanent way rest- 


‘ing on Lindsay’s troughing. 


on the banks of the river for the main river spans, | 


| but smaller in area (Figs. 174, 175 and 178). The 
| height is 32 ft. There are three girders, one being 
in the 6-ft. way (Fig. 203). The outside girders 
jare 3 ft. 1 in. deep, surmounted by a lattice 


parapet, the details being shown on Fig. 206. The 


level, The enlarged details (Figs. 

| show the method of fastening adopted. 
| As we have already indicated, the span of the 
| arches is 35 ft. 6 in., and the details are shown on 





The | centre girder is of the usual web type of similar are reproduced on our two-page plate. 
breadth of the river is but 70 ft., but the gentle| depth, with Lindsay’s D troughing for formation |river is 81 ft. wide, but the surface ground 
207 to 211) 


‘ 


etracing our steps to Kelvinside Station to deal 
with the branch of the railway to Maryhill Barracks, 
the line again requires a viaduct over the Kelvin, 
which it reaches by a 15-chain curve from 
the station. This bridge has points of similarity 
with the viaduct we have just described. It, how- 
ever, crosses on the curve, and is entirely of arches, 
which, if anything, enhances its appearance. This 
will be appreciated from the engraving on page 224, 
prepared from a beautiful photograph by Messrs. 
Annan, of Glasgow. Drawings illustrating the details 
The 


is flat, and floods not unfrequently result in 
its being covered with water. It was consequently 
decided to make three river — with two approach 
arches 10 ft. wide, the total length of the bridge 
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being 180 ft. as shown on plan. (Fig. 213.) The span 
of each main arch is 38 ft. The piers are 7 ft. thick 
at bottom, and have a batter on both sides of 1 in 
40, so that the thickness at springing level is 
5 ft. 6 in., the height being 31 ft. (Fig. 214). They 
are built of ashlar, and have cutwaters. The 
springers are 6 ft. 6 in. by 1 ft. 7 in. The arch, 
which is 2 ft. thick, has a rise of 15 ft., the radius 
being 19 ft. 6 in. The soffit is 4 ft. 6 in. below rail 
level. There are seven spandrels (Fig. 213), the 
outside walls being 2 ft. 74 in. and the inside 2 ft., 
with voids between. Each of the six voids, which 
are 2 ft. 4 in. broad, are covered with flagging, with 
asphalte over the top, and the way made up to 
formation level in dry material. 

The smaller arches are semicircular in section, 
5 ft. radius. The piers are 4 ft. 6 in. thick, while 
the arch is 16 in. thick. The viaduct terminates in 
curved wing walls, 7 ft. thick at bottom,and, having 
a batter of 1 in 12, are reduced to 3 ft. at top 
(Fig. 215). The rate of slope is 14 to 1. The parapet 
is shown by the section (Fig. 218). The rails 
on the viaduct are laid on a grade of 1 in 70. 

A wooden service bridge was built across the 
river for conveying material to the different parts 
of the work. 

Beyond the bridge the line is in open cutting to 
the terminus, which is about half a mile from the 
bridge ; but in this stretch there is yet another 
girder bridge, carrying the Garriochmill-road over 
the railway. On account of sidings branching off 
under the bridge, one side is wider than the other, 
but the difference in the length of span did not 
require the same treatment as in the case of the 
Kirklee-road Bridge. Abutments 6 ft. thick, 
with large wing walls, carry the main girders, which 
are 71 ft. 6 in. and 64 ft. 6 in., with a depth of 7 ft. 
3in. The method of building up these plate girders 
is as shown on Figs. 219and 220. The cross-girders 
ere 31 ft. 6 in, and 2 ft. 3in. deep, with a %-in. web- 
7 joined in the middle with angles 4in. by 4 in. 

y #-in. They are placed at 12 ft. centres. Lindsay’s 
troughing is used as shown on Fig. 219. 

It may be interesting to describe the method of 
placing in position the girder, as the means adopted 
was similar to that resorted to under the same con- 
ditions on the various other bridges for roads. The 
girder was taken on lorries and placed alongside the 
road. On the formation level rails were made in 
line with the road. Running on this rail was a 
wooden trestle, which was placed hard up against 
the abutment, with the top rather higher than the 
abutment. One end of the girder was placed on 
the trestle by means of a crane, and the trestle was 
then drawn along the rails, carrying the girder with 
it. On the trestle reaching the other side, the 
girder was lowered into position. 

The Maryhill Barracks terminal station with good 
sidings, turntable, &c., is built in a rock-cutting 
close by the main thoroughfare between Maryhill 
and Glasgow ; but the work does not call for 
description. 

In concluding our articles on these works we 
have to acknowledge our indebtedness to the chief 
engineers of the work for permission to reproduce 
the drawings, and to the resident engineers, for- 
merly Mr. Thomas Nisbet and now Mr. Donald A. 
Matheson, and to their assistant, Mr. W. A. Tait, 
who accompanied our representative on his various 
visits to the works and gave every facility for 
acquiring information. 





MODERN UNITED STATES 
ARTILLERY.—No. XXI. 
16-In. BREECHLOADING RIFLE. 

Tue 12-in. breechloading rifles and mortars are 
at present the largest guns that have been com- 
pleted for the United States Army. These having 
been tested and found satisfactory, the next step 
will be the manufacture of a 16-in. breechloading 
rifle. The proposed gun is to be about 494 ft. in 
length, with a et 35 calibres long, and will weigh 
125 tons. The charge of powder will be about 
1000 ib. in weight and the projectile over one ton. 
The muzzle penetration in iron is estimated at 
about 3 ft., and the maximum range at 15 miles. 


Sea-Coast CaRRIAGES FOR BREECHLOADING RIFLEs. 


The barbette carriage has been described. A 
number of these carriages are being constructed, and 
it is intended to place them in elevated positions 
where a disappearing carriage will not be necessary. 

Among the proposed disappearing carriages, the 
pneumatic disappearing 10-in. carriage, previously 
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Fic. 451. RasKAZOFF AND ANDERSON’S MOUNT FOR 12-IN. MORTAR. 


described, is being tested. Three other disappear- | 
ing carriages are being manufactured for test, viz. : | 
a 10-in. disappearing carriage of the Gordon type ; 

it is peed. largely of cast iron with the working | 
parts of steel ; one 8-in. and one 10-in. disappearing 

carriages of the Buffington-Crozin type ; these are 
composed principally of steel. 

These carriages will all soon be ready for test, 
and when completed, their details, which are at 
present kept secret, will be made public. 

In addition to the above-mentioned carriages, 
there is being manufactured at Le Creusdét, France, 
a 12-in. carriage for a gun lift. This is essentially 
a barbette carriage in which an increased length of 
recoil is allowed to adapt it to the gun lift. 


Sea-Coast CARRIAGES FOR 12-IN. BREECHLOADING 
Mortars. 

The sea-coast carriages for 12-in. breechloading 

mortars, proposed or being tested, are the Canet, 
the Spiller, and the Raskazoff. 


Tue Caner 12-In. Mortar CARRIAGE. 


This carriage is so arranged that the hydraulic 
buffers are always parallel to the direction of the 
recoil. In this mount the top carriage is semi- 
circular in form, being essentially a large trunnion. 
Elevation is given to this piece by the revo- 
lution of this top carriage in its circular bearing. 
The hydraulic cylinders are attached to the piece 
and rest on slides or rails of the top carriage, which 
are parallel to the axis of the piece, and along 
which the cylinders move when the piece is dis- 
charged. Clips prevent any tendency of the top 
carriage to jump. Energy, for the return of the 
piece in battery, is stored up by means of a 
pneumatic buffer, which is situated under the 
piece. The air is compressed by means of the 
recoils and the energy so stored up is sufticient to 
return the piece in battery. Illustrations and a 
full description of this carriage were published in 





ENGINEERING, vol. 1 , page 137. | 


RasKAZOFF AND ANDERSON’s Mount ror 12-In. 
BREECHLOADING Mortar (Fic. 451). 

1. The mounting consists of a base ring or lower 
roller path 10 ft. 6 in. in diameter to the centre of the 
path, secured by 12 foundation bolts to a masonry 
foundation at a level of 3 ft. 44 in. below the floor 
level of the emplacement. The ring is of cast iron, 
composed of four segments truly fitted together, 
and the roller path is turned so as to serve both as 
a vertical support and lateral guide. 

2. Upon the base ring reposes a circle of 20 cast- 
steel live rollers, securely held between two con- 
centric frame rings, and furnished with double 
flanges ; the object of which is to hold the upper 
portion of the mounting concentric with the base, 
and to take the lateral thrust resulting from the 
discharge. 

3. The base frame of the carriage also is of cast 
iron made in two parts united together by means 
of bolts. On the lower side is formed a roller path 
truly turned and corresponding exactly to that on 


|the base ring. The base frame is of cellular 


structure, and upon it is bolted a pair of carriage 
sides about 7 ft. high, formed to receive the gun 
and recoil apparatus. 

4, The mortar has a range of elevation between 
45 deg. and 75 deg., and it recoils down 
slides placed at an angle of 60 deg. with the 
horizon. The slides are. formed:on the inner faces 
of the disc spring-cases cast in the carriage sides. 
The cases are cylindrical and inclined at an angle 
of 60 deg. with the horizon. The slides in form 
are somewhat like the bed of a lathe, and the 
carriages which carry the trunnions of the mortar 
embrace them so as to be supported in every direc- 
tion. The carriages (which are of cast steel), are 
provided with bearings for the trunnions, and with 
cap squares, packed with elastic material, introduced 
for the purpose of softening the shock in running 
up after the recoil. The upper ends of the carriage 
have formed on them brackets projecting right and 
left into the spring chambers, these rest on the 
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SPILLER’S MOUNT FOR 12-IN. MORTAR, 


upper ends of the piles of disc springs, and by that 
means transfer the weight of the mortar to them. 
The slides are slotted to allow these brackets to 
traverse down the full length of recoil, that is 
2ft.6in. The spring-cases in the carriage slides 
are not sufficiently long to accommodate the 
requisite number of springs, they therefore are 
produced downwards by means of cast-iron 





' cylinders secured to the sides at their ee ends 
by means of flanges and bolts, and have their lower 
ends closed and fitted with 24-in. adjusting set 
screws, the object of which is to enable the springs 
to be compressed sufficiently to insure the mortar 
running out completely. 

5. The power required to compress the springs 
is, however, not nearly so great as the energy of 


recoil and the work done by the falling gun, hence 
a pair of hydraulic compressors are secured to the 
spring casings immediately below the trunnion 
carriages. These cylinders are of cast steel, 7 in. 
in diameter, and are fitted with 3}-in. steel piston- 
rods, which work through hemp-packed stufling- 
boxes at either ends of the cylinders. The upper 
end of each rod is keyed into a socket formed in 
the carriage immediately under the trunnions, 
while about the middle cf the rod a piston is formed 
out of the solid, and is an easy fit in the cylinders. 
A connecting a is formed between the two 
ends of the cylinders; it enters the upper end 
immediately below the gland, and the lower end 
some 6in. above the gland. The*upper face of 
the piston is recessed, and into the recess fits an 
annular piston, secured to the upper end of the 
cylinder. The force of recoil is taken up by the 
resistance which the fluid offers to being driven 
from one end of the cylinder to the other, the 
passage is free during the first part of recoil, but 
when the piston es the lower opening of the 
passage, it partially shuts it off, so that the water 
in the lower 6 in. of the cylinder is able to escape 
only by the windage between the cylinder and 
piston. At the end of the running up of the gun, 
on the other hand, the annular piston enters the 
recess in the main piston, and the water thus 
imprisoned is also able to escape only by the 
windage. In this way, the mortar is stopped 
quietly at the end of both motions. Means are 
provided for adjusting the size of the connecting 
passage. 

6. As the carriage buffers and springs on each 
side are not connected, cast-steel lateral guides are 
secured to the carriage sides and adjusted so as to 
bear against the body of the mortar at its breech 
end; by this means any tendency to move out of 
the vertical plane is counteracted. 

7. The elevating gear consists of a wrought-iron 
circular rack secured to a hoop shrunk on to the 
mortar just in front of the reinforcing hoops. A 
wrought-iron pinion gears into this rack, and is 
carried by a spindle working in bearings attached 
to one of the carriages ; this wheel is driven by 
another pinion attached to the carriage in a 
similar manner, and, at its outer end, its spindle is 
fitted with a handwheel of convenient dimensions. 
The wheel on the rack pinion spindle is graduated 
on its face, and an index is attached to the carriage 
which enables the degrees of elevation to be read 
off. The gear is fitted to both sides of the mortar. 

8. The traversing gear consists of a cast-iron 
annular internally geared spur ring, attached by 
flanges and bolts to the base roller path. A 
shrouded pinion gears into this and is keyed on to 
the lower end of a vertical spindle, which passes 
upwards through a long bearing, bolted to the base 
frame of the carriage, and is supported also by a 
bracket bolted to the inner side of one of the 
carriage sides. The upper end of the spindle 
carries a bevel wheel, which gears into by a pinion 
keyed on to a horizontal shaft, which passes Fer 
the carriage side, and is fitted with a winch handle, 
and is supported by bracket bolted to the carriage 
side at its outer face. The speed of rotation may 
be made anything that is found convenient, though 
a revolution in two minutes appears to be the most 
advantageous, as such a speed makes it easy to 
adjust the training with great accuracy. 

9. To protect the edge of the masonry, and also 
to furnish a large graduated circle for training, a 
cast-iron ring made in four segments is fitted 
to the edge of the aperture in the floor in which the 
mounting works, it is held down by lewis bolts 
with countersunk nuts, and will have its inner 
horizontal face clearly graduated in degrees, a 
pointer being fitted to the top frame for the purpose 
of indicating the degrees of training. 

10. The loading gear consists of a short tray 
carried on the end of a bow lever, the lower end of 
which is pivoted to one of the carriage sides. The 
pivot passes through the side and carries a lever, 
the upper end of which is fitted with a swivelling 
nut, through which works a diagonal screw spindle, 
extending to the front of the mounting, where it is 
supported in a suitable bearing and carries a hand- 
wheel, by operating which the shot is raised into a 

roper position for being rammed into the gun. 
or loading and cleaning the mortar is brought to 
an angle of 15 deg. elevation. The shot or 
shell is carried in a suitable truck which delivers 
it direct to the loading tray when the latter is 








depressed. 
11. The height of the centre of the trunnion 
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above the floor of the emplacement when the gun 
is in the firing position, is 4 ft. 8in. In the loading 

osition the centre of the bore at the back end is 

ft. 6 in. above the floor. There are no valves of 
any kind, and only glands to pack with hemp in 
the usual manner. A cock and small funnel at the 
upper end of each cylinder admits of fluid being 
poured into the compressors, and the only care 
necessary in using the mounting, is to see that the 
cylinders are full of fluid, which for a cold climate 
should be a mixture of methylated spirits, water, 
oil, and carbonate of soda. 


Semurr’s Mount For 12-In. BREECHLOADING 
Mortar (Fies, 452 to 454). 

In this gun mount or carriage, the mortar is sup- 
ported by its trunnions in slide blocks, which move 
with the gun in its recoil. 

These slide blocks work in ways formed between 
psirs of recoil cylinders, arranged on each side of 
the gun, which are cast in pairs on strong plates, 
and have large trunnions that turn in bearings 
made in the upper ends of top of the A-shaped 
cheeks of the carriage. These bearings are made 
open for the admission of the trunnions, which are 
secured in place by square caps in the usual manner. 

The above-named side blocks are made with 
crossheads on their front ends, to which are 
secured piston-rods, that work through packing 
glands in the heads of the recoil cylinders. On 
these piston-rods are made pistons which are 
chambered, from which small passages communicate 
with the annular spaces around the piston-rods 
above the pistons. To the heads of the lower or 
rear ends of the recoil cylinders are secured tapered 
cylindrical valves, over which the pistons and piston- 
rods pass in their descent; the tapered form of 
the valves giving a differential opening for the 
passage of a portion of the air from under the 
pistons in their descent, to forma sufficient cushion 
to check the counter recoil of the gun. 

At each end of these cylindrical valves are made 
parallel portions of sufticient length to close the 
passages in the pistons in time to form permanent 
cushions at both ends of the -recoil cylinders to 
prevent the pistons from striking the heads. A 
small clearance is allowed for the passage of the air, 
allowing the gun to gradually arrive into battery. 

The cheeks of the carriage are securely bolted 
to a bed or table circular in form, which is 
mounted on a roller ring, that runs on a circular 
roller path. The rollers are equally spaced, and 
kept in position by internal and external rings, 
path by journals, upon which the rollers turn. 
They also have strong flanges at their ends, to 
secure proper traction on their path. 

The circular table is prevented from lifting by 
strong clips, which are locked into and securely 
bolted to projections, which projections are cast on 
the table, and hook under a projecting flange 
formed on the roller path. Upon the inside edge 
of the roller path is fitted a circular toothed rack, 
into which gears a pinion that is driven by a ver- 
tical shaft, having a bearing formed in the table. 
On the top end of this shaft is keyed a worm gear, 
which is turned by a worm secured to a horizontal 
shaft, that extends outside of one of the cheeks; 
this shaft is turned by a pair of bevel gears, 
inclined shaft, and handwheel; this constitutes 
the traversing mechanism. 

The elevating and depressing of the gun is accom- 
plished by means of circular racks,which are bolted 
to the under side of the lower recoil cylinders, and 
engage pinions which are mounted on a cross-shaft, 
having bearings in the cheeks. A friction worm 
gear is mounted upon one end of this shaft outside 
of the cheek, which gear is turned by a worm, 
shaft, and handwheel. Both of these handwheels 
are arranged at the rear of the carriage, in order to 
be under the hands of the man working the gun. 

Beneath the carriage and having bearings in 
cross stays running under the cheeks are centralis- 
ing rollers, which run on a circular blank space 
formed below the teeth of the circular rack. At 
the rear end of the cheek on one side o% the carriage 
is fitted a bracket for supporting a crane for hoist- 
ing the ammunition to the gun. 


LITERATURE, 


Elecirical Engineering as a Profession, and How to Enter 
It. By A. D. Sournam. London: Whittaker and Co. 
In spite of the fact that the great pecuniary 
prizes of the world are won now, not by manufac- 
turers or professional men, but by the traders, the 








engineering profession still continues to attract to 
its ranks an increasing number of the sons of the 
middle—and, indeed, in many cases of the upper 
—classes of society. The engineer has in the 
main to study nature, and the trader, man, and the 
latter study is, alas! the more profitable. Never- 
theless, the engineer’s work has a satisfaction of 
its own in a material result being the accompani- 
ment of one’s labours, and in the elation of spirit 
which follows a successful fight with the forces of 
nature, and it is to this, we fancy, is to be attri- 
buted the great attraction of the profession for 
many of the most promising youths of the nation. 
To such Mr. Gouthons’s book will prove of great 
assistance. We note with pleasure that he agrees 
with the opinion already expressed in our columns 
that a course at a technical school is better passed 
through before entering works than after. It 
must, however, be admitted that in too many cases 
this course results in the technical student being 
found, on his arrival at the works, a prig of the 
first water, whose bumptiousness is only gradually 
knocked out of him. In dealing with the question 
of apprenticeship, Mr. Southam points out that in 
many cases premium apprentices are granted too 
much liberty by their employers, and being natur- 
ally lazy, learn far less than they otherwise might. 
If a lad has not paid a premium it is certain that his 
employers, in their own interests, will see that he 
learns his business, though there is no doubt a 
tendency in such cases to keep him too much to 
one class of work. Particulars are given of the 
premiums charged by many of the leading electrical 
engineering firms in the country. These, it 
appears, vary from about 500 to 100 guineas, 
and in many cases none of this is returned in 
wages. Mr. Southam also gives much valuable 
information as to the course through which the 
pupil will pass in the various works, so that a 
parent or guardian has every facility for comparing 
the advantages offered by them. The second por- 
tion of the work describes the courses of study at 
and fees charged by the principal technical schools 
of the United Kingdom. There is thus brought 
together into one volume information which could 
only be obtained elsewhere by wading through the 
numerous prospectuses of the various colleges. 
Unfortunately, however, the list is not complete, 
such institutions as the engineering schools at 
Cambridge and Dundee being omitted, whilst 
others of much lower standing are described at 
length. A second edition of the work is, however, 
promised in which the author will, no doubt, 
supply information as to other technical schools, 
and these omissions may then be amended. The 
book concludes with an interesting review of 
American practice in educating engineers. Prac- 
tically speaking premiums are unknown; ‘‘ we 
never have any work dune that we do not pay 
wages for, and of course we receive no premiums 
or bonuses from any of our employés,” being the 
reply received by the author from American engi- 
neering firms. As far as appreciation on the part 
of employers goes, students from technical schools 
seem to be better off in America than here. It is 
stated that such persons are usually paid at the rate 
of 10 dols. a week instead of receiving nothing for 
the first year as is often the case in this country, 
if, indeed, the unlucky student hasn’t to pay for 
the privilege of working, as frequently happens. 
American technical schools are, therefore, well 
attended, and have proved very successful. Several 
of them are described by Mr. Southam in his book, 


Manual Instruction— Woodwork. (The English Slijd.) 
By S. Barter. With 302 Illustrations. Prefaced by 
Grorcr Ricks, B. Sc. London: Whittaker and Co. 
[Price 7s. 6d.]} 

This is a full, clear statement of ‘‘the new 

departure” in education, or rather in London 

School Board school education, and Mr. Barter, the 

accomplished organiser of this work for the School 

Board, has done great service, in placing before 

teachers and all interested in school affairs, a book 

which is at once interestingly written, beautifully 
illustrated, well arranged and containing specific 
tradesmanlike instructions andremarks. Mr. Ricks 
writes the preface. In it he recognises our indebt- 
edness to the Swedish Slijd and claims to have 
been the first to suggest the introduction of the 

Niiiis Sléjd into the woodwork classes conducted 

under the joint auspices of the City and Guilds of 

London Institute and the School Board. While 

this is no deubt in accordance with fact, it is clear 





that the English Slojd, so far as regards tools used 
and work executed, differs in no appreciable degree 
from the carpentry and joinery work which has 
been in vogue in certain schools of the ‘‘ technical ” 
type for a good many years. It is the present ten- 
dency to make general use of this training that 
surrounds ‘‘manual instruction” with such interest, 
and we feel satisfied that Mr. Barter’s advocacy and 
treatment will do much to foster this tendency, and 
that all the more in virtue of his having made it 
possible for intelligent and ‘‘ handy” teachers to 
proceed at once with the introduction of a well-con- 
sidered group of useful and reasonably easy exer- 
cises. In his general discussion of the purpose of 
this training, Mr. Barter is enthusiastic, and accord- 
ingly it is not difficult to understand how, when on 
the subject of the widening of the child’s intelli- 
gence, heshould be induced to say, that ‘‘the know- 
ledge of elementary geometry and mechanics is 
tested and made of real use,” &c., even although 
a little later on he is satisfied that ‘‘ few, if any, 
boys could fully grasp the scientific principles of 
distinct carpentry work.” 

There can be no harm in urging the moral, 
physical and material benefit that may come to the 
present generation of school children from the 
universal adoption of this or any other series of 
woodwork exercises, even although it should turn 
out later on that an over-estimate had been made. 
The really wonderful results which school children 
under capable and well-ordered instruction can be 
got to produce are not the final tests of the value of 
that instruction, and do not afford complete proof 
of the quality of the education that is being given. 
At the same time every form of what is called 
‘*practical education,” and we include in this 
writing, drawing, laboratory work, dumb-bell and 
other exercises, has a strong claim for support. 
‘*Manual instruction ” has many outstanding merits 
apart from the utility of the attainments which it 
confers, and merely on the grounds of its offering 
children two or three hours of cheerful and health- 
ful work per week, we gladly acknowledge the pre- 
sent wave of opinion in its favour. There is how- 
ever some probability that in the near future, school 
boards of large cities may be driven to make provi- 
sion for manual instruction, not because of the part 
it plays in general education, but from economic 
reasons arising from considerations as to the best 
manner of equipping, say, 50 per cent. of school boys 
for bread winning as handicraftsmen or operatives. 
In most London trades there is a decline in the 
demand for apprentices, journeymen from the pro- 
vinces being readily obtained, and accordingly there 
is increasing difficulty in finding such work and 
training for boys leaving school as may enable them 
to reach readily afuture of comfort and usefulness as 
capable and well-to-do ‘‘British working men.” It 
may, therefore, come about that the exampleof some 
of our Continental neighbours may be followed, and 
opportunities be given in elementary schools for 
special preparation for trades. Mr. Barter in his 
introduction and Mr. Ricks in his preface avoid that 
aspect of the question and stand by the intellectual 
gain and the general effect on school life. 

Looking at the exercises and the explanations we 
find nothing to criticise adversely. The informa- 
tion regarding drawing and the treatment of 
isometric projection will be serviceable. The 
chapter on timber is very thorough, and it seems 
impossible to have better descriptions and pictures 
of the various tools used. The early exercises are 
most suitable for their purpose, and the pupil will 
speedily acquire dexterity and accuracy in marking, 
sawing, chiselling and sinning. As svon as it can 
be managed with advantage the children are set to 
turn out work of quite a saleable character. Tooth- 
brush racks, small brackets, letter cases, elliptical 
mats, picture frames, tool racks, bookcases, &c., 
are examples of most interesting and attractive 
objects on which the beys are encouraged to test 
from time to time their command over the elements 
of joiner-work. One striking feature of this book 
is a set of photographs illustrating the fundamental 
processes, and from these photographs alone the 
teacher who is not a trained mechanic will learn 
more than any letterpress, however lucidly written, 
can tell him. The correct attitudes for work, the 
holding of the tool, the methods of sharpening, the 
arrangements of the bench and the disposition of 
the material, are most satisfactorily represented in 
these photographs. In the last pages we have a 


table of the equipment requisite for the course 
which Mr. Barter has described, and an estimate of 
the cost per pupil. 
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THE BRITISH ASSOOIATION. 
(Continued from page 197.) 
Tue MecHANICAL ScrENCE SECTION. 

In our last issue we gave an account of the first 
two days’ sittings of Section G at the recent Edin- 
burgh meeting of the British Association for the 
advancement of science. We now proceed to deal 
with the subsequent proceedings in the section. 
There was no meeting on the Saturday, but the 
members mustered in fair force—considering the 
awful weather—on the Monday morning. Monday 
is now always set apart in Section G to electrical 
engineering, but at the recent meeting the pro- 
ceedings on that day were of a more varied nature, 
the electrical papers being few in number. 


GrapHic MeruHops. 


The first business was the reading of the second 
report of the Sectional Committee appointed to 
consider ‘‘The Development of Graphic Methods 
in Mechanical Science.” Professor Hele-Shaw, 
M. Inst. C.E., the secretary of the committee, had 

repared the report which he read in abstract. 
ft will be remembered that three years ago a pre- 
liminary report was presented on this subject by 
the committee, consisting of Mr. W. H. Preece, 
chairman ; Mr., now Sir, Benjamin Baker ; Messrs. 
W. Anderson and G. Kapp ; Professors J. Perry 
and R. H. Smith, and the author as secretary, who 
was requested by the Sectional Committee to draw 
up and complete the report. The preliminary 
report gave a list of a number of works which 
avowedly dealt with graphic methods; but, at the 
same time, it was stated that a large number of 
standard works based to a great extent on such 
methods, or in which such methods were frequently 
applied, were excluded from the list. There is 
scarcely a treatise or publication dealing with 
mechanical science that does not employ some kind 
of graphical expression as a means of exposition or 
calculation. How great the range, may be gathered 
from a consideration that graphic methods really in- 
clude every way of representing numerical quantities 
by means of drawing, except the representation of 
actual bodies and purely geometrical construction. 
Hence we have to go back very early in the history 
of mechanical science to find the first graphic 
treatment of the subject. A list of references to 
graphic applications in scientific literature of this 
country was appended to this report. It showed 
that gradually it has become the custom to employ 
representations of numerical results graphically, 
and to suggest and use the solutions of various pro- 
blems by graphic methods. These two purposes, 
viz., (1) representation of results by means of 
plotted curves and autographic diagrams, and 
(2) solution of problems by graphical methods, 
seem to suggest a satisfactory way of dealing with 
the subject. At the same time no hard and fast 
distinction must be insisted on, because a curve, 
although chiefly useful for the purposes of repre- 
senting the general results of an experiment or 
calculation, may be employed by means of inter- 
polation or otherwise to effect a calculation. Inas- 
much as every possible kind of numerical quantity 
can be plotted it would not be possible, even if it 
were desirable, to give anything like a complete list 
of the subjects which have been, or may be plotted. 
Further, in dealing with the instruments used as 
self-recording or otherwise, there must be omis- 
sions, because descriptions of many such instru- 
ments are not to be found anywhere ; hence the 
object in dealing with this part of the report has 
been to give a clear statement which will convey 
an idea of the progress and present state of the 
subject. The difficulty of ascertaining what sub- 
jects in mechanical engineering have been treated 
graphically in current literature, is very great. 
Nothing less than an examination of every page of 
ENGINEERING and other journals and scientific 
papers suftices for this purpose, since no intimation 
is usually given in the index, hence the list of 
references, which has been added to the report, is 
arranged under suitable headings of the more im- 
portant applications of mechanical science, wher- 
ever such applications have been treated graphi- 
cally. In one column the names of the subjects 
are given under which the article is found in 
the journal—in another the description of the 
graphic diagram—in another, the author’s name. 
In the case of the graphical treatment of problems, 
the mere representation of results has settled down 
into recognised lines and methods of operation. 
Great as the progress has been in this direction, 





there is a wide field for discussion in the present 
state of the question, hence in this portion of the 
Report an attempt has been made to present the 
views of different schools of thought and to state 
the results achieved up to the present. To the 
treatment of the two subjects thus divided there is 
prefixed to the report a statement of the geo- 
metrical principles involved in the methods of 
graphical representation. This preliminary state- 
ment is necessary to show both the _possi- 
bilities and methods of graphical records, 
as well as to premise the considerations in the 
second portion dealing with calculation. Turning 
to the scheme upon which the report is based, 
we find matter is divided into four parts. The first, 
referring to geometrical considerations, involved in 
the representation of results graphically, and in 
graphical calculations. The second part deals with 
the representation of results; the third with 
graphical solution of problems ; whilst the fourth 
part consists of a classified list of references to 
graphical methods. In the first part the author 
treats of the use of one dimension of space corre- 
sponding to measurement from a fixed point in a 
plane, enabling one variable to be dealt with ; next 
with the use of two dimensions of space corre- 
spondirg to the measurement from two fixed points 
in a plane, enabling the position of a point to 
represent two variable quantities. The use of three 
dimensions on the representation of three variables 
is excluded. The practical distinction between 
analytical treatment and geometry of position is 
treated upon. In the second part of the report 
the plotting of diagrams and the application to 
branches of engineering, together with the various 
instruments used, receives attention. In the part 
which deals with the graphical solution of problems 
the report enters into the consideration of modern 
methods of graphical calculation chiefly in view 
of the application of projective geometry in 
graphic statics. The other divisions in this part 
consist of the addition of parallel segments ; sliding 
calculation and slide rules ; shearing force and load 
diagrams ; addition of non-parallel segments ; 
summary of the application of the principle of re- 
ciprocal figures ; graphical multiplication ; the cal- 
culation of areas ; planimeters and integrators ; and 
finally a summary of the problems in engineering 
to which methods of graphical multiplication are 
applied. The classified list of references contains 
references to the transactions or proceedings of 
societies, and the various periodicals from which 
references are taken. 

It will be seen from this condensed reference 
to the scope of the report that there are materials 
for a work which should be of a standard character, 
and one which is very much wanted at the present 
time. The advantages of the graphic method of 
representation are very great, and, as a rule, may 
be said to be generally recognised. Nevertheless 
comparatively few persons have recourse to dia- 
grams in place of columns of figures or written 
descriptions. The reason no doubt is to be 
found in our early training. Arithmetic we all 
learned at school, and verbal description comes— 
like reading and writing—in the course of nature, 
but to appreciate the significance of a curve in 
relation to abscissz and ordinates is a thing which 
requires a distinct mental re-adjustment. For this 
reason it is highly desirable that more should be 
done to make the system of graphic delineation 
better known. Were this once done, perhaps 
our schoolmasters might recognise that it is 
as useful for a lad to learn the ready appreciation 
of a diagram as of the wanderings of Ulysses or 
the succession of the kings of Israel. 

It is not usual to discuss the reports of com- 
mittees, but in the present case Professor Unwin 
determined to put it to the meeting whether an 
exception should be made in the present instance, 
and the answer being in the affirmative the report 
was open to comment. 

The first speaker was Mr. A. P. Trotter, who 
bore testimony to the value of the report, and 
said he was sure engineers would be benefitted if 
the method of graphic delineation could be ex- 
tended. In England we seem, the speaker said, 
to have an objection to the plan, and in this 
matter the Germans were far ahead. The biblio- 
graphy, which represented so much labour on the 
part of the secretary, was of great value, but, like 
all bibliographies, it was tantalising, because it 
gave no indication of what to select and what to 
reject. 

Colonel Gunningham pointed out that the great 





value of graphic representation was that it pre- 
vented the possibility of a great error escaping 
detection. In the arithmetical method the dis- 
placement of a single figure, not apparent at sight, 
might lead to a gigantic error, but any great devia- 
tion of a curve could not occur without attracting 
attention, and thus lead to investigation. 

Professor Fitzgerald suggested that the discussion 
should be resumed next year, when the section 
would have had an opportunity of studying the 
report. He referred to the value of graphic 
methods, and spoke of the way in which students’ 
faces cleared of the cloud of anxiety and doubt 
when change was made from the analytical to the 
graphic method of solution. He would urge the 
continuation of the committee, as it was doing 
valuable work. 

Professor Osborne Reynolds was less favourable 
to the graphic methods than other speakers, and he 
doubted if people did not often find complicated 
diagrams more confusing than columns of figures, a 
fact which may be attributed to the want of early 
training to which we have made reference. The 
example Professor Reynolds quoted might be taken 
as illustrative of inaptitude due to want of training. 
The graphic time-tables used by railway officials 
have, the speaker stated, been found unsuitable 
for public use. In the first place, it may be pointed 
out, the railway official uses his diagram for 
quite a different purpose to that for which the 
passenger requires to consult the time-table, but 
the fact that diagrams have been found superior to 
columns of figures, by so eminently practical men 
as the traffic managers, is perhaps as strong testi- 
mony as could be desired in favour of the graphic 
system. 

In summing up the discussion Professor Unwin 
said, with regard to the remarks of Mr. Trotter, 
it must not be fogotten that, however much pro- 
gress the Germans may have made, the most able 
exponent of graphical methods was an English pro- 
fessor, namely, Mr. Ulrici, of the City Guilds 
Central Institution. 

We are glad to hear that there is, at the time of 
writing, every prospect of the work of this com- 
mittee being continued. The subject is one com- 
pletely within the province of the Association, and 
the whole question urgently requires investigation 
with a view to establishment on a firm basis. 


Lieutnine ConbucTors, 


Mr. W. H. Preece next read a short note ‘‘ On 
the Destruction of Lightning Protectors by Re- 
cent Municipal Legislation.” The author pointed 
out that the immunity of private houses from being 
struck by lightning was very marked in this 
country, and was considered to be due to the fact 
that the lead on the roofs and the iron stack pipes 
which drained the roofs, connected as they were, 
formed an admirable lightning protector. House- 
holders were now required to remove these pipes 
from direct connection with the drains, and to have 
an air space between the end of the pipe and the 
grating of the drain. The result was that the 
electrical conduction of the pipe was broken, the 
stack pipe ceasing to be a lightning protector, and 
houses were left exposed to the dangers of atmo- 
— electricity. The author pointed out that 
the remedy was very simple. The pipe need 
not entirely be cut away. Three-fourths of its 
circular section might be removed for the distance 
required, and one-fourth might be left to maintain 
the old electrical connection. If, however, the 
separation had been effected, then the stack pipe 
should be connected with the drain by a wire or 
rod so as to restore the path of the charge 
to earth. Householders were also, Mr. Preece 
further stated, by the same legislation now com- 
pelled to put up pipes to ventilate their soil pipes, 
erecting above the roof a metal tube forming a per- 
manent object exposed to the atmospheric charge, 
and terminating frequently in the earthenware pipe, 
which was entirely disconnected from the earth. It 
was liable to be struck by lightning without offer- 
ing means of escape. The ventilating pipe, the 
author said, should be connected with the earth 
through the stack pipe. 

In the discussion which followed Professor 
Osborne Reynolds questioned whether the blame 
was not more due to the sanitary engineers, who 
had insisted on the legislation, rather than the 
municipal authorities. Another speaker, as one 
of the sanitary engineers who had recommended 
the arrangements, asked if any serious accidents, 
such as foreshadowed by Mr. Preece, had yet 
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occurred. General Webber asked if the old arrange- 
ments would give security, and Sir Henry Wood 
pointed out that electrical connection might still be 
made by the stream of water coming from the stack 


ipe. 

. Mr. Preece, in replying to the discussion, said 
that the legislation had so recently taken effect 
that there were no cases on record of lightning 
accidents having ensued, but he thought that the 
sanitary engineers might take it from the elec- 
trical engineers that they might be sure they would 
sooner or later take place. The fact that the 
houses were not more frequently struck was gene- 
rally attributed to the presence of metallic stack 
pipes. As to the stream of water making con- 
nection, that might be very well in tropical coun- 
tries, but in England the rain came down in drops, 
not in sheets, and sometimes with lightning it did 
not rain at all. 


SEcONDARY BATTERIES FOR TELEGRAPHIC 
PuRposEs. 


Mr. Preece next read a paper upon the use 
of secondary batteries at the Central Telegraph 
Office in London. The author had read a paper 
entitled ‘‘The Use of Secondary Batteries in 
Telegraphy,” at the the meeting held at Montreal 
in 1884, in which he gave an account of a series of 
experiments which had been carried on during the 

receding twelve months to determine the suita- 
bility of secondary batteries for telegraphic pur- 
poses. Since that time the use of secondary bat- 
teries had been extended in the Post Office, and for 
the past seven years they have been used to supply 
éurrent to two large groups of circuits, one group 
consisting of 110 single needles, and the other of 
100 Morse inkers and sounders. To provide a 
ready means of replacing the battery in case of 
failure, the leads from the working and reserve 
cells, placed in the basement, were first led up to 
the test-board in the instrument-room, and there 
joined to a switch; thence the leads are again led 
to a test-board in the battery-room, where the two 
groups are split up into sub-groups of ten circuits 
each. The connections are made in this manner 
for two reasons : first, for facilitating a change of 
a faulty battery, and, second, to prevent a general 
stoppage of the whole group in the event of a short 
circuit at any of the instruments, the resistance of 
the leads between the instruments and the sub- 
dividing connections in the basement being suf- 
ficient to prevent more than 3 ampéres being taken 
from the battery by any one of the instruments, even 
when a short circuit is on. To prevent any damage 
to the instruments, or risk of fire, fuzes are placed 
in the battery leads at each instrument. The circuits 
on the groups mentioned are all metropolitan, and 
are all approximately of the same resistance, no 
equalising resistances being therefore necessary. The 
current in each circuit ranges between 17 and 20 
milli-ampéres. The electromotive force for thesingle 
needles is 20 volts, 10 cells positive and 10 cells 
negative, with earth in the centre. For Morse 
working the electromotive force is 18 volts. In 
addition to these two groups another set of 22 cells 
has been in use since 1889, supplying current for 
driving the motors of the Delany multiplex distri- 
butors. Each of these motors requires a current 
of about .12 ampére, and there are ten of them at 

resent driven from this source. Fuzes are placed 
in the leads to each motor. There is no spare set 
for this work. A considerable extension of the 
accumulator system has recently been made, ad- 
vantage being taken of the transfer of all the Con- 
tinental service to the General Post Office building 
in St. Martin’s-le-Grand. This transfer was made 
on October 17, 1891, and since that date the whole 
of the Continental circuits have been operated by 
currents from secondary cells. There are 59 of these 
Continental circuits, and as they are of various 
lengths, some poquanng repeaters in England, 
whilst others go direct to the Continent, a some- 
what different arrangement has been adopted. In 
addition to these varying conditions it was found 
impossible to use the same polarity in all countries, 
the German, Dutch, and Belgian lines taking 
positive, and the French negative. It was 
also necessary to provide an arrangement which 
would cause the stoppage of the minimum 
number of lines should a main fuze be burned or 
a battery fail. The 59 lines are divided into 
four groups; but, as the force required for 
these long lines is 100 volts, the risks of allowing a 
dangerously heavy current passing out from the 
instrument to line should it make earth near the 
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DETAILS OF GARRIOCHMILL-ROAD BRIDGE. 


sending station, is increased. To provide against | 
this, resistances of 100 volts are placed in the bat- | 
tery leads at each instrument, so that it is abso- | 
lutely impossible that more than 1 ampére can flow 
even with earth on the line close up to the instru- 
ment. Independent 3-ampére fuzes are also fitted 
to each instrument to prevent any damage to lines 
or instruments should the safety resistance be short 
circuited. As it is sometimes necessary to put 
repeaters in on the English side of the cable on 
some lines which nominally work direct to the Con- 
tinent the resistance blocks on several of the instru- 





ments are wound to 1000 ohms, and fitted with a 


switch which enables either 100 ohms or 1000 ohms | 


to be inserted in the battery circuit, and thus the 
current is kept constant. In addition to the inde- 
pendent 3-ampére fuzes, main fuzes to break at 10 
ampéres are placed on each group of circuits in the 
accumulator-room. All the coils are kept well 
charged, and the electromotive force is not allowed 
to fall below 1.95 volt per cell. Where spare or 
reserve sets are provided, the charging is carried on 
at any convenient time, and on those where no 
spare is in use, the charging is done at night, when 
the minimum disturbance is caused by the slight 
increase of electromotive force which is inseparable 
from simultaneous charging and working. Accu- 
mulators are also used for working the Paris tele- 
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phone circuits. Their electromotive force is so 
constant that they are found to be eminently 
adapted for the purpose. 

Mr. Preece’s second paper did not give rise to 
any discussion, and a vote of thanks to the author 
having been proposed by the President and carried, 
the next paper was taken. 


Power TRANSMISSION BY ALTERNATING CURRENT. 


Mr. Gisbert Kapp next read an interesting | 


paper, or, rather, gave a lecture, on ‘‘ Power 
nsmission by Alternating Current.” The 


to be deprecated for such purposes as this, and, 
on principle, we object to it in the present case. 
Mr. Kapp, however, has not the failings common 
to so many of our scientific high lights. He has a} 
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clear head, a pleasant delivery, and can stick to his 
| subject without circumlocution ; but the example 
| is bad, because it is not every one that has Mr. 
| Kapp’s mental grip. The author commenced by a 
|reference to the works at Cassel. Mr. Kapp 
described what has been done in Germany to attain 
| the same end as proposed by Mr. Forbes’ Arthur's 
| Seat scheme, namely, the utilisation of plant con- 
, tinuously so as to get a large output from a compa- 
ratively small installation. It appears that the 
municipal authorities in Cassel ion the water 


supply of the town in their hands, and they deter- 
extemporaneous style of conveying information is_ 


mined also to supply current for electric light. 
Like most other places Cassel requires more water 
in hot weather, and in order to meet this demand 
a system of pumping by turbines is had recourse 
to. In winter the town gets ample water 











from a gravitation supply, so that, then, the 
turbines are not required. It is in winter, how- 
ever, that the great demand arises for lighting, and 
the two great domestic wants—for light and water— 
| thus dovetailing so pleasantly, it was determined 
to use the turbines in summer for pumping water 
and in the winter for driving dynamos. First 
principles having thus been settled it only re- 
mained for Herr Oskar von Millar, who had 
been called in by the municipality, to carry out 
| the details ; and these proved to be less easy to 
|manage than appeared at first glance. With an 
ordinary alternating current station the total 
number of lamps could not have exceeded 2500 of 
60 candle-power ; which would correspond to the 
maximum 200 horse-power available at the pumping 
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would also not have used the existing power plant to 
best advantage. Herr von Millar therefore deter- 
mined to adopt a storage system, and thus keep 
the turbines always at work. It should have been 
stated that the turbines are situated four miles 
from the town. The power is transmitted by a 
single phase alternating current from the generat- 
ing station to two sub-stations in Cassel, and this 
power is used for the supply of direct current on the 
three-wire system. At one of the sub-stations 
there is established a battery, which is charged 
during the hours of light load, and assists the 
dynamos during the hours of heavy load. In this 
way the maximum power available suffices for the 
3500 60 candle-power lamps installed. Mr. Happ 
explained the arrangement by a diagram, of whic 
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we give a hand sketch. At the generating station 
are two 60 kilo-watt alternators A, A,. These can 
be used singly or in parallel, and the current is 
transmitted through an underground concentric 
cable over a distance of about four miles to the 
sub-stations shown on the right hand of the sketch. 
The sectional area of each conductor is .093 square 
inch, and the total resistance about 3.5 ohms. The 
alternators are designed for a terminal pressure of 
from 2000 to 2200 volts, so that the loss of trans- 
mission, when both are working full power, is 
10 per cent. Each sub-station contains an alter- 
nating continuous current transformer, consisting 
of a 60 kilo-watt alternator A, A,, coupled with two 
continuous current dynamos, one on either side, 
D, Dz and D; Dy, respectively. The latter 
machines are connected with each other and with 
the mains in the usual way adopted in three-wire 
distribution. At one of the sub-stations there is a 
battery, B, B,, also arranged on the three-wire sys- 
tem. The mains throughout the district are coupled 
so that the battery sub-station can supply current to 
the other sub-station through the town mains. To 
start any one or two transformers it is only necessary 
to switch on the two dynamos, which begin to work 
as motors, and after observing by a synchroniser 
that the speed of the alternator has reached the 
required amount, to close the high-pressure alter- 
nating current switch. The alternator then works 
as a motor, supplying power to the two dynamos 
which are directly coupled to it. In this way the 
two alternators at the generating station are worked 
in parallel, and also the two sub-station alternators 
erected in different parts of the town are worked 
in parallel. The plant was started on May 15 of 
this year, and has been working since then with 
satisfactory results. 

In the discussion which followed the reading of 
the paper, Professor G. Fotbes pointed out the 
great importance of the paper, as there were likely 
to be many applications of the same description. 
He would alse take the opportunity of compliment- 
ing the author on the very ingenious arrangement 
of the diagrams, by means of which he set forth the 
results to which we have referred in the above 
extract of the paper. He would like to ask the 
author whether he had made any experiments in 
trying to put the alternator out of step. This was 
an important point, and one that it would be 
of interest to have some information upon. He 
had never dared to make the experiments him- 
self, but he had said previously that he thought the 
alternator would rather get red hot than go out of 
step. Mr. Forbes added that panes that was too 
much to claim, and he might have been wrong in 
that respect. He asked the ou used. 

Mr. Preece thought that Mr. Kapp’s paper was 
an answer to those who object to the use of alter- 
nate current on account of the dangers involved. 
These dangers were also being used by prejudiced 
and interested persons to frighten town councils and 
other authorities. Von Millar scouts the idea of 
danger from alternate currents and high pressure, 
and the speaker thought the risk they involved 
was absolutely less, because the Board of Trade 
required greater precautions with their use. 

General Webber failed to see that the system 
described involved the use of alternating currents 
for distribution, as the alternating current was 
only carried to the point where distribution com- 
mences. Mr. Kapp had claimed that this was the 
first example, but he was confident that, although 
he could not give an instance off hand, he would 
bring forward several if he were allowed twenty- 
four hours. 

Mr. Kapp, in reply, said that Herr von Millar 
had not claimed any originality in the method, but 
the speaker thought Von Millar was the first at the 
time, which was then two years before. He 
would, however, be glad to have some of General 
Webber’s instances. He had stated that the 
dynamos were of Brown’s design and the alter- 
nators were of his (Mr. Kapp’s) design, but he 
claimed no credit for the installation ; the merit of 
this, probably the earliest example of power trans- 
mission by alternating currents, was entirely due 
to Von Millar. The pressure used was 2000 volts. 
With regard to getting the alternator out of step, 
he did not hesitate to break down the synchronism. 
He had no fear of putting the load on suddenly, 
because he knew the wires would take 2000 volts, 
but in taking the load off suddenly the case was 
different. The effect was at first somewhat startling, 
as the machine would set up a frightful howling, 
but otherwise no harm would be done, 





Aw Exectric Locomotive, 


Mr. E. H. Woods next read a paper de- 
scribing a new electric motor which he had 
designed to meet the requirements of heavy traftic 
on metropolitan railways. The author pointed 
out that the only electric railway now working in 
London, the City and South London, does not 
fulfil the conditions demanded by the very heavy 
suburban traffic of the Metropolis. It has, how- 
ever, been in a certain measure successful, and the 
result is that several Bills have been promoted 
during the last Session of Parliament for the con- 
struction of similar lines in various directions. 
One of the most important of these is the proposed 
Great Northern and City Railway from a point 
near Finsbury Park Station on the Great Northern 
Railway to Finsbury Circus. It differs from the 
others in that it is intended to run the ordinary 
passenger trains from the main line of the Great 
Northern Railway to the heart of the City without 
change of carriage. To do this electric engines of 
much greater power are required than those at pre- 
sent in use on the City and South London Railway. 
The author claimed for his engine that it would 
fulfil all the conditions which this line demanded, 
whilst, if made on a smaller scale, it would be more 
economical for working the traffic of the other lines 
referred to than those at present in use. The design 
was explained by means of diagrams which were 
placed on the screen. It was proposed to work on a 
central rail, similar to that used in the Fell system. 
The electric motors were placed vertically, so that 
the driving wheels were horizontal. The necessary 
adhesion was to be obtained by springs pressing 
the driving wheels against each side of the central 
rail. An advantage claimed was that the motors 
could be kept constantly running, even when the 
train was stopped ; the driving wheels being thrown 
out of gear by mechanism under the control of the 
driver. The engine can be constructed of any 
reasonable size ; and the deadweight would be less 
for the power thanin a steam motor. The difficulty 
with points and crossings was met by an arrange- 
ment of working the central rail. The pieces of rail 
of similar section to that used for the central rail, are 
curved to a suitable form, and coupled together by 
a special casting near each end; the two sections of 
rail are not in the same longitudinal plane, and each 
cross-piece is provided with a roller working upon 
a horizontal axis ; at the centre of the length of 
the two portions of rail a casting is fixed, which 
is common to both, and is so formed that it rides 
freely upon a vertical pivot which is fixed to a 
sleeper, or other suitable part of the permanent 
way. The two sections of rail, which ve form a 
kind of rocking cradle, are free to move upon the 
centre pivot, and the rollers at each end travel 
upon paths of a segmental form when looked at in 
the plan ; in elevation the segmental paths are so 
formed that one section of the rail can be moved 
into position with, say, the main line track, but 
when the rocking cradle is swung sideways the 
second rail, which, as previously described, is in 
different plane, is caused to rise during its swing, 
and complete the middle rail for the branch, or 
cross-over line. Owing to the different level of 
the two sections, the portion which is not in use at 
any given time lies below the horizontal plane pass- 
ing through the top of that which is in use. The 
engine illustrated by the diagram was provided 
with ordinary flanged wheels, being designed to 
meet the case of a railway where it is desired to 
haul ordinary stock, and where the curves are not 
sharp ; but in the case of lines like the City and 
South London Railway, where the grades are steep 
and the curves very sharp, the ae wheels 
need have no flanges, and the stock can be made 
to take very sharp curves—indeed up to 50 ft. radius 
—without difficulty. This becomes important in 
cases where it is desired to under streets which 
diverge at right angles, and also at termini, where 
a balloon-ended station will do away with the ne- 
cessity for shunting operations, or breaking of elec- 
trical connections. 

In the discussion which followed Professor 
Forbes criticised the system of having a continuous 
running motor, which he did not consider an ad- 
vantage. Mr. Kapp also referred to the same 
subject. He pointed out that in stopping and 
starting an electric locomotive power might be 
wasted by heating up resistances, or by the fric- 
tion of brakes. He preferred the former as 


it was better to expend work in that way 
rather than in wearing out surfaces that would 





want renewal. Both of these speakers considered 
that the momentum of the armature, upon which 
the author appeared to lay some stress, was 
not a factor of great importance. Mr. Jeremiah 
Head said that it occurred to him, as a mechanical 
engineer, that there would be difficulty in keeping 
the friction surfaces in order. 

Mr. Walters, in replying for the author, acknow- 
ledged that there might arise some difficulty with 
the friction brake ; but this he did not anticipate 
would be serious, as stopping and starting was not 
the normal condition of the gear, but formed only 
a small part of the time the machinery was in use. 


A Corn-Countinc MACHINE, 


A paper by Lieutenant W. B. Basset, R.N., 
was next read, in which was described a coin- 
counting machine which has recently been 
introduced at the Royal Mint. <A drawing 
was shown by means of which the mechanism 
was explained. As we propose illustrating 
this ingenious machine in an early issue, we 
may leave a description of it until our en- 
graving appears. It may be said, however, that 
3000 coins can be counted in a minute. This 
corresponds to one ton of copper coinage in 45 
minutes. In the discussion which followed, Mr. 
Edward Rigg, the recorder of the section, and Sir 
Frederick Bramwell took part, the latter bearing 
testimony to the ingenuity and value of the arrange- 
ment. Professor Unwin, in proposing a vote of 
thanks to the author, said that the principle in- 
volved in the device might receive wider applica- 
tion. 

AntI-FRictTION BEARINGS. 


Mr. Killingworth Hedges next read a paper on 
‘* Anti-Friction Materials for Bearings used with- 
out Lubricants.” After referring to former inven- 
tions and practice in this field, the author went on 
to describe experiments he had made, which led to 
the introduction of a material which he referred to 
ascarboid. This was composed of finely-powdered 
carbon mixed with steatite, the mixture having 
the advantages of plumbago as regards lubricating 
properties, but showing little signs of wear after 
tests extending to two years’ constant use. Pro- 
fessor Unwin’s experiments with the material show 
that the coefiicient of friction is independent of the 
area of contact, and only increases if the tem- 
perature become excessive, but not with increased 
pressure. It tends to diminish with increased 
speed. The first cost of a dry bearing is less than 
with brass or patent metal. Besides the economy 
secured by the absence of lubricants, there is a 
saving in wages required for oiling and cleaning. 
The other objections incident to lubrication are, 
naturally, avoided. Up to the present the chief use 
of carboid has been for steam-heated rolls. It has 
also been used experimentally with success for 
light rolling stock generally. 

In the discussion Professor Forbes said that 
some time ago a Philadelphia company gave 
up using plumbago alone as a material for 
bearings, and adopted ‘‘fibre graphite.”* As a 
tour de force a steam engine was constructed in 
America, in which all rubbing surfaces were fibre 
graphite, there being no oiled bearing. There had 
also been spindles running for months at 10,000 
revolutions a minute. He had also seen a file 
working in a graphite bearing as smoothly as if it 
had been a turned journal. The graphite filled up 
the cuts in the file and rendered it smooth. He 
thought that the heating of the bearing described 
would be considerable, because it was a bad con- 
ducting substance. The Philadelphia company 
found that the fibre graphite would not work if 
subject to heavy pressure. 

Mr. Jeremiah Head pointed out that the bear- 
ing, which had been handed round at the meeting, 
soiled the fingers if rubbed lightly. This showed 
that the material would wear away, andit would be 
interesting to know to what extent this was con- 
sistent with the claims made by the author. It 
was well known that if extreme hardness and 
smoothness could both be insured, a bearing would 
run without lubrication. 

Mr. Hedges in reply said that the longest period 
his bearing had run was two years, and the wear had 
been very small. In a pulley-bearing on a rope 
tramway, the wear after three months was only 
gy in. This the engineer to the line had said was 
a remarkably good result, especially as the pulley 


* On page 717 of our last volume reference is made to 
this material, 
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was situated on the summit of a hill, where the 
duty was very trying. 

Professor Unwin said that he had had one of 
these bearings under test, and subject to a con- 
siderable range of conditions, some of them very 
severe. He had crammed the pressure on until 
the journal had been heated up to purple, but it 
did not seem to injure the bearing. He did not 
think that a solid bearing, without lubricant, could 
be run with so low a coefficient of friction as one 
with lubricant, but the advantages of doing away 
with the necessity of oiled bearings were so great 
that one could well afford some loss of power. 


HicH-PreEssurE Bor.ers. 

Mr. B. H. Thwaite next read a paper on the 
‘¢ Design of Steam Generators for High Pressures.” 
This was a very long contribution, and one could not 
help wondering, as the author insisted on reading 
it through to the bitter end, whether the functions 
of the committee of selection—supposing such a 
body exists—might not have been profitably exer- 
cised in cutting down some of its redundancies. 
In fact, if there is a committee of selection in 
Section G, one would judge by results that its 
members must look upon their positions in the 
light of a sinecure. The attention of the section 
appears to beopen to any one. It isan easy matter 
_ to join the Association, and then it seems a member 
has only to send in his name in order to havea 
free hand to read or say what he pleases. We all 
remember the case of a gentleman reading, word for 
word, a paper he had previously brought before 
another scientific society. That of course ought 
not to be, but in that case it was far preferable— 
for the contribution was one of value—to the flimsy 
stuff of which examples are too often furnished at 
these meetings. Unless greater discrimination is 
shown in the acceptance of papers, the prestige of 
the Association will speedily sink. In making 
these remarks we ought in justice, and in order 
to prevent misconception, to bear testimony to 
the excellent manner in which the secretarial 
work is performed in this section. Mr. E. Rigg 
and his two assistants, Messrs. Conrad W. Cooke 
and W. Bayley Marshall, get through an immense 
deal of work—-some of it, which is cheerfully 
undertaken, is by no means of a _ secretarial 
nature—and it is manifestly impossible that they 
can sit in judgment on the two score or so of 
papers that are submitted for approval. We are 
not aware whether they are asked to do so, but 
certainly there is a reform wanted in this depart- 
ment. It must be remembered that by the secre- 
taries—including the recorders—of the British 
Association a larger amount of unpaid work, of a 
highly specialised description, is performed under 
pressure than in the case, perhaps, in any other 
institution of the same description. 

Mr. Thwaite, after much introductory matter, 
described a boiler which he had tried, and another 
which he had devised. If the latter is ever con- 
structed and finds successful application we shall 
be willing to give it our attention. For the pre- 
sent it may well be passed by. 

In the discussion which followed, the chief points 
of interest were the statement by Mr. Kapp that 
he found the Lancashire boiler the most suitable 
for electric light installations, and the remark of 
the President that one of our best authorities, Mr. 
Mair-Rumley, still held to the Cornish boiler. 


(To be continued.) 





LATHE FOR ROSE TURNING. 

On page 232 we publish engravings of a very fine 
ornamental turning lathe, constructed for the Duke of 
Marlborough by Messrs. Holtzapffel and Co., of 64, 
Charing Cross, and 127, Long Acre, London. As this 
is a highly ingenious piece of apparatus, and represents 
the latest development of the ornamental or amateur’s 
lathe, it will be interesting to describe it at some 
length. 

Some time ago we gave a general account of the 
leading features of this class of lathe as it then existed,* 
and previously we had described a new rose chuckt 
constructed by Messrs, Holtzapffel and Co. As neither 
of these articles is very recent, it may, however, be 
advisable, before referring to the engravings, to make 
some general observations about the amateur’s lathe, 
as without them an engineer might form erroneous 
ideas as to its applicability as a machine for turning. 
It should be borne in mind that after, having shaped 
his work with a fixed tool, the ornamental turner very 
generally uses drills and fly-cutters in great variety, 





* See ENGINEERING, vol. xlii., page 437, 
+ Ibid., vol, xl., page 614. 





and it is almost entirely by them that the ornamental 
cutting is performed, the work remaining stationary 
or more or less slowly moving under the guidance of 
the rose or other compound chucks. These chucks are 
simply devices for holding the work and presenting it 
to the cutters, and hence they admit of far more com- 
plexity in their construction than if they were intended 
to rotate at a high rate of speed. It must not, how- 
ever, be understood that the amateur’s lathe cannot 
be used for ordinary turning, for the production of 
cylindrical and other solids of rotation; its votaries, 
however, generally soar in their ambition far beyond 
such simple matters, and find more pleasure in the 
execution of complicated forms which cannot be pro- 
duced in this way. Hence it is that fast-running tools 
and almost stationary work occupy them during the 
major portion of their working time. 

There are four principal different ways in which 
work can be made to move while under the action of 
the cutters in the lathe illustrated on page 232. First, 
it can simply rotate. Second, the mandrel of the 
lathe can be made to move backwards and forwards 
endwise ; this is called the pumping motion. Third, 
the work, while rotating, can be set to move towards 
and from the cutter in a horizontal plane several times 
in each revolution of the mandrel; this is the rose- 
cutting motion. Fourth, the work may be caused 
to move in the same way, towards and from the cutter, 
twice in each revolution ; this is called the oval-cutting 
motion. Not only can all these motions be separately 
impressed on the work, but any two, or three, or all of 
them, can be brought into action at the same time. It 
will be easy to understand that marvellous and some- 
times very beautiful effects can be obtained from some 
of these conditions. In Fig. 3 are shown some samples 
made to demonstrate the effects of different methods of 
presenting the work to the tool; they are not intended as 
finished objects, and are only specimens of cutting. The 
one in the centre, partly hidden by the others, shows the 
results of the pumping motion only. The block is 
fixed on the nose of the mandrel, the latter being in 
slow rotation, and at the same time advancing and 
receding several times in each revolution. By means 
of a fly-cutter the face and edge are turned, with 
the result shown. Another simple effect is shown in 
the left-hand specimen ; this is gained by rose-cutting 
alone. As the block slowly rotates it advances 
towards and recedes from the slide rest, the motion 
being in a horizontal plane through the centre of the 
mandrel. The effect is that the cut is first deep and 
then shallow on the edge, while a similar effect is 
obtained on the bosson the face. The sample on the 
right-hand side is similar to that just described 
in so far as it is produced by the rose chuck, but to 
this is added the pumping motion, the piece moving 
both endwise and across the axis of the spindle. Thus 
there is a double motion, in addition to the rotation. 
The block lying in the foreground is the result of a 
treble motion—pumping, rose-cutting, and oval-cut- 
ting. The oscillations for the rose and oval-cutting are 
similar in direction, only varying in their ‘‘ periods,” 
just as at sea a ripple can be formed on the wide sur- 
face of a wave, and be superposed on it. The cylin- 
drical piece standing on end in the background re- 
presents the result of pumping and rose-vutting, in 
combination with a spiral or screw-cutting, caused by 
moving the tool endwise on the slides of the rest. 
The remaining specimen is the same as the first, and 
shows effects that can be produced by recentring the 
work from time to time. It is executed by the rose 
chuck, 

If we have made the different classes of work clear, 
it will be an easy matter to describe the mechanism 
by which they are executed. The lathe (Fig. 1) has 
a headstock (Fig. 2), with the mandrel carried in two 
bearings. The pumping action demands that this 
mandrel should have end play, and apart from this 
it is ordinarily made so as to allow of hollow screws 
being placed upon it to gear with part nuts (Fig. 2) 
for screw-cutting. This feature is, however, quite 
old. When the spindle is to be fixed endwise a sleeve 
is placed over it and held up to the bearing by a nut. 
The pumping action is produced by a wavy-edged cam 
(Fig. 1) fixed on the rear end of the mandrel, and run- 
ning against a roller which cannot be seen in the illus- 
tration. The return motion is effected by a long bar 
spring pressing against the end of the mandrel. The 
total motion is, of course, not great. The rose chuck 
we have already described in detail, but we may again 
refer to it. A frame is clipped on to the front of the 
headstock by two screws, and carries a tiny rolier or 
‘*rubber” which can be seen in the figure pressing on 
the waved surface of the rose ring. As this rubber is 
on a stationary stud the rose ring has to move con- 
tinually to keep in contact with it, being held up 
to it by springs. Connected with this moving 
ring are two slides at right angles to each 
other ; these slide in their guides in turn, in accordance 
with the direction given to them by the rose ring, with 
the result that the front slide exactly follows the 
motion of the ring. On the face of the front slide is 
mounted a second, carrying a nose screw upon which 
the work or another chuck can be fixed. By moving 





this last slide in its guides, and by rotating the nose 
screw hy the worm or tangent wheel (Fig. 1), the work 
can be recentred without removingit. The right-hand 
specimen in the background of Fig. 3 shows the effect 
of this. The central rosette was first cut by the aid of 
the rose ring. Then the work was put out of centre 
by the slide, and one of the outer rosettes cut. On the 
completion of this the work was rotated through one- 
eighth of a circle, and the next rosette cut, and so on. 

We now come to the oval chuck by which the 
specimen lying in the front of Fig.3 was cut. This 
chuck, which is used also independently, is shown 
as screwed to the front of the rose chuck, but as the 
weight is too great to be borne without vibration, 
an additional bearing is mounted on the bed to 
support it, and also to furnish a point of attachment 
for the stationary portion or ‘‘ ring” of the chuck. 
The nose of the oval chuck is carried on a slide, at the 
back of which are bearing pieces embracing a sta- 
tionary circular cam mounted on the support. By 
means of two screws this cam can be placed more or 
less eccentric to the axis of the lathe, and the front 
slide made to move in or out in a horizontal plane at 
each revolution. By means of the wormwheel and 
tangent screw shown, the work can be re-set, to pro- 
duce a number of oval rose turned patterns grouped 
around a centre. 

The specimen shown on the lathe is produced by aid 
of the spiral apparatus. Anamateur’s lathe usually has 
no leading screw, but in place of this there is used the 
screw of the slide rest, which is driven from the tail 
of the mandrel through a side shaft and a Hooke’s 
joint. By this device cylindrical, taper, curved, and 
surface spirals or screw threads can be executed. It 
is, however, essential that the first part of the shaft 
should stand at the same level as the screw of the slide 
rest; this is subject to variation, as an interesting 
variety of effects can be gained by raising and lower- 
ing the cutter. Hence, the ‘‘spade” bracket carryin 
the shaft is constructed so that it can be elevated an 
depressed, It forms the centre of a long slotted arm 
in which change wheels can be sense to cut any 
desired screw. 

It very often happens in ornamental turning that 
the work is divided into segments, each of which is 
to be treated separately. Hence it is most important 
that the cutter should not encroach on the neighbour- 
ing segment, and that the work should cease to ad- 
vance the moment one segment is completed. This 
result is usually attained by means of the division 
plate, but the apparatus shown by Fig. 2 prevents 
all possibility of errors to which the most careful 
workman is sometimes liable. The lathe before us 
is fitted with automatic apparatus which turns the 
mandrel through a given distance, and then throws 
the feed out of action. On the rear of the VY 
pulley there is cut a wormwheel; into this there 
gears a worm, mounted on a shaft, which carries 
another wormwheel at its extremity (Fig. 2). This 
wheel is driven by a worm anda Y pulley, by a band 
from an overhead drum. As long as the second worm 
is in engagement the mandrel revolves, but as the 
entire gear is carried in a pivoted bracket, the engage- 
ment can be easily broken. A screw constantly 
presses the worm out of gear, but its efforts are re- 
sisted by a hook or catch that takes hold of the 
bracket. When this hook is engaged the feed motion 
is in operation, and continues so until a stud fixed in 
one of a ring of holes (Fig. 2) on the edge of the worm- 
wheel, comes in contact with a tappet on the pivoted 
frame, and trips the catch. The worm then moves 
out of gear, the mandrel is arrested, and the driving 
band thrown so slack that it ceases to drive. 
By a very ingenious arrangement of the mechanism 
the effect takes place automatically equally well 
whether the mandrel is running backwards or for- 
wards, When used for continuous driving, the appa- 
ratus may be instantly disengaged by a touch upon a 
lever. This patented device is quite new, and is likely 
to save amateurs from endless disappointment, for 
there is nothing more dispiriting than to spoil an 
almost finished piece of work by a false cut. In con- 
clusion we have only to add that most of the novel 
features in this lathe are the invention of Mr. George 
W. Budd, manager to Messrs. Holtzapffel and Co., 
whose name is a guarantee of the splendid quality of 
the work and material. 





Water Meters ror ENGINE TriAts—ErRAtTUM.—In 
our article on this subject in our last issue we stated thatthe 
Schénheyder meter was used in engine trials by Professor 
Kennedy. This was correct, but it was in the trials of 
motors for electric lighting promoted by the Society of 
Arts, and not in the marine engine trials of the Institution 
of Mechanical Engineers, as stated in our article. 





Water Suppty or Cuicaco.—A great 8-ft. water tunnel 
extending four miles out under Lake Michigan, at a 
depth of 80 ft., has been completed. It was commenced 
over four years since, and has cost about 220,0002. When 
connected with the water works pumps it will supply 
130,000,000 gallons of water per day to Chicago, bringing 
the total available supply up to 300,000,000 gallons daily. 
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Sheffield. For marine material the demand does not 
appear to be up to the usual standard. Government 
pe still keep a very large staff of men employed at 
the east end of Sheffield, but no fresh contracts for 
armour plates are announced from any quarter, and this 
is becoming serious, as those on hand are being rapidly 
completed, 

Coal.—It is now practically admitted that no reductions 
in the price of fuel can take place this year in this dis- 
trict, and this is strengthening other trades. Coal pro- 
prietors are making handsome profits, with a steady 
market for their output, and miners are satisfied with the 
present rate of remuneration. In fact, if the heavy 
trades continue to improve the price of coal will advance. 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.-—Only a very small amount 
of business was done in the pig-iron warrant market on 
Thursday forenoon, and it was only Scotch iron that was 
in demand, Cleveland and hematite iron being neglected. 
The tone, however, remained firm, sellers being scarce. 
Quotations at the close were the same as on the previous 
night. In the afternoon the market was quiet, the onl 
business, a short time before the close, being in Scotch 
iron at 42s. 44d. per ton one month. At the finish only a 
few thousand tons had changed hands. Prices, however, 
were firm. The settlement prices at the close were— 
Scotch iron, 42s. 14d. per ton; Cleveland, 39s, 44d.; 
hematite iron, 49s. 6d. per ton. There was a depressed 
tone in the market on Friday, and that tone seemed to 
hang over commercial circles generally. The change of 
Government was attributed in a number of instances as 
the cause of the depression, dealers being unwilling to 
enter into business so long as there should be any un- 
certainty in public affairs. Scotch iron, which during the 
three preceding days had advanced 4d. per ton, lost 3d. 
of that advance, and the amount of business done was 
smnall, Cleveland was idle, and buyers’ and sellers’ quo- 
tations remained unaltered. There was nothing done in 
hematite iron. Buyers remained at 49s. 3d. per ton cash, 
but sellers increased their demands by 3d. per ton 
to 50s. The settlement prices at the close were—Scotch 
iron, 41s. 104d. per ton; Cleveland, 393. 44d. ; hematite 
iron, 493. 74d. On Monday forenoon there was a little 
more business done, a fair quantity of Scotch iron—some 
10,000 tons—changing hands at former prices; but the 
dealing was without any noteworthy features. The 
demand for Cleveland and hematite iron at current 
prices was absolutely nil. Scotch iron was bid up in the 
afternoon, but subsequently the bidders turned sellers, 
with the result that the close was rather quiet at 41s. 11d. 
per ton sellers. Cleveland was aeuatnale 3d. per ton 
better in the afternoon. At the close the settlement 
prices were—Scotch iron, 41s. 104d. per ton; Cleveland, 
393, 6d. ; hematite iron, 49s. 6d. per ton. The market 
was very quiet but steady in tone on Tuesday forenoon. 
A small quantity of Scotch warrant iron changed hands 
at full prices, and buyers were up ld. per ton at the 
close. Cleveland lost 14d. of the previous day’s nominal 
advance in price, and hematite iron was idle and un- 
changed in price. There was more firmness and activity 
in the afternoon, when about 5000 tons of Scotch iron 
were disposed of at prices ranging up to 42s. 1d. per ton 
cash. The firmness was said to be due in some measure 
to reports of one or two fair shipbuilding orders havin 
been placed. The closing settlement prices nah veiw | 
iron, 42s. 14d. per ton; Cleveland, 39s. 6d.; hematite 
iron, 49s. 6d. per ton. There was a firmer market this fore- 
noon at the opening, with a further advance in the price of 
Scotch warrants, but the close was weaker, showing a 
decline of 4d. per ton. Cleveland was nominally 3d. per 
ton higher in price, but there was no change in hematite 
iron. A further decline, to 41s. 11d., took place in Scotch 
in the afternoon. The following are the current quota- 
tions for several special brands of No. 1 makers’ iron : 
Calder, 50s. per ton; Gartsherrie. Summerlee, and Lang- 
loan, 50s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 52s. 6d.; Shotts 
shipped at Leith), not quoted; Carron (shipped at 
Grangemouth), 53s. per ton. Last week’s shipments of 
pig iron from all Scotch ports amounted to 5545 tons, as 
compared with 7667 tons in the corresponding week of 
last year. They included 200 tons for the United States, 
716 tons for Canada, 100 tons for South America, 200 tons 
for India, 130 tons for Australia, 101 tons for France, 
290 tons for Germany, 370 tons for Holland, 675 tons for 
Belgium, smaller quantities for other countries, and 2303 
tons coastwise. There are still 76 blast furnaces in 
actual operation in Scotland, as compared with 73 a year 
ago. Six are making basic iron, 32 are working on hema- 
tite, and 38 are making ordinary iron. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 403,703 tons, against 
408,106 tons yesterday week, thus showing a decrease for 
the week amounting to 4403 tons, 

The Steel Company of Scotland.—The directors of the 
Steel Company of Scotland have to-day had the accounts 
for the past year placed before them. Including the pay- 
ment received from the Forth Bridge contractors, the 
result is reported to show aslight profit, but not sufficient 
to liquidate the debit balance carried forward from last 
year. 

The Coal Trade.—The coal market is a little irregular, 
with a fair business on the whole, although the tone is 
less satisfactory than of late. Ell coal is steady, at 
former prices, with a good demand. Main is plentiful 
and easy. Splint coal is reported by some merchants to 
be a shade firmer, and by others as unaltered. Steam 
varieties continue to be very dull, and the prices are 3d. 
per ton lower than they were a week or ten days since, 

‘o-day’s quotations at Glasgow Harbour were : 
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Professor Biles and the Inman Company.—It is said to 
be probable that Mr. J. H. Biles may sever his connec- 
tion with the University of Glasgow, where he holds the 
‘* Elder” Chair of Naval Architecture, and join the staff 
of the Inman-International Steamship Company in the 
capacity of technical adviser. 


Shipbuilding Contracts.—The Anglo-American Oil Com- 
any, Limited, of London, have placed an order with 
essrs. A. and J. Inglis, Glasgow, to build and engine a 
large petroleum tank steamer, similar to the one for which 
an order was placed a few weeks since with Messrs. D. J. 
Dunlop and Co., Port-Glasgow.—For a special service 
between Scotland and Belfast, Messrs. G. and J. Burns, 
of this city, have resolved to build a new steamer of light 
draught and great speed. The contract has been placed 
with the Fairfield Shipbuilding and Engineering Com- 
pany. 

Two New Cargo Vessels for the Inman International 
Line.—It is stated that the Inman and International 
Steamship Company are in the market for two — 
steamers of about 8000 tonseach. Some of the Clyde 
shipbuilding firms are on the alert for them. 


Greenock Engineering Contract for the Admiralty.—Last 
Wednesday Messrs. Scott and Co., Greenock, were 
engaged in the shipment of the engines and _ boilers for 
Her Majesty’s twin-screw second-class sheathed battle- 
ship Barfleur, which was launched a few days ago from 
Chatham Dockyard. The engines will indicate 13,000 
horse-power. The machinery of her sister-ship Centurion, 
built at Portsmouth, is also being constructed by the 
Greenock firm, and will shortly be shipped to Ports- 
mouth. The contract for these — and boilers has 
been about eighteen months in hand. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in July were: Car- 
diff—foreign, 897,716 tons ; coastwise, 136,382 tons. New- 
port—foreign, 168,725 tons; coastwise, 93,270 tons. 
Swansea—foreign, 83,686 tons; coastwise, 59,779 tons. 
Llanelly—foreign, 12,169 tons; coastwise, 4617 tons. 
The aggregate coal shipments for the month were accord- 
ingly: Foreign, 1,162,246 tons ; coastwise, 294,057 tons, 
The shipments of iron and steel in July were: Cardiff, 
4734 tons ; Newport, 3977 tons ; Swansea, 394 tons; —— 
nil; total, 9105 tons. The shipments of coke in July 
were: Carditf, 16,176 tons; Newport, 399 tons; Swansea, 
nil; Llanelly, nil; total, 16,575 tons. The shipments 
of patent fuel in July were: Cardiff, 28,921 tons ; New- 
port, 4112 tons; Swansea, 39,327 tons; Llanelly, nil; 
total, 72,360 tons. The aggregate shipments of coal from 
the four principal Welsh ports in the first seven months 
of this year were: Cardiff, 6,957,567 tons; Newport, 
1,719,783 tons ; Swansea, 948,931 tons; Llanelly, 102,244 
tons ; total, 9,728,525 tons. The aggregate shipments 
of iron and steel to July 31 this year were: Cardiff, 
23,018 tons ; Newport, 22,557 tons ; Swansea, 668 tons ; 
Lianelly, 370 tons; total, 46,513 tons. The aggregate 
shipments of coke to July 31 were: Cardiff, 86,562 tons; 
Newport, 1522 tons ; Swansea, 2075 tons ; Llanelly, nil ; 
total, 90,159 tons. The aggregate shipments of patent 
fuel to July 31 this year were: Cardiff, 103,898 tons; 
Newport, 39,057 tons ; Swansea, 225,717 tons; Llanelly, 
nil; total, 368,672 tons. 


Gloucester Railway Carriage and Wagon Company 
(Limited).—The report of the directors of this company 
for the twelve months ending June 30, 1892, states that 
balance of profit for the year is 29,578/., and after deduct- 
ing an interim dividend paid in February, and making 
additions to the wagon maintenance fund, the depreciation 
fund for wagons let on hire, and buildingsand machinery, 
the balance disposable is 18,541/. The directors recom- 
mend the following appropriation of this amount: Divi- 
dend on the A shares at 6s. each, 9033/. ; dividend on the 
B shares at 3s. each, 2983/7. ; addition to reserve fund, 
30001. ; addition to bad debt reserve, 2000/.; balance 
carried to next account, 1524/. The company’s business 
with South America has experienced a practical suspen- 
sion during the past year. The wagon stock of the 
company consists of 5353 wagons let on simple hire. The 
company repairs and maintains 15,904 wagons, 9028 of 
which are not its property. 


Barry Railway.—On Tuesday a Government inspector 
examined on behalf of the Board of Trade the extension 
works just completed between Barry Dock and Barry 
Station. The inspector, who was accompanied by Mr. J. 
Robinson (resident engineer) and other gentlemen, stated 
that the works had been carried out to his entire satisfac- 
tion. 


Gas at Newport.—The report of the Newport Gas Com- 
pany, in their report for the half-year ending June 30, 
recommend the payment of the usual dividends, and the 
interest on debenture stock on the 22nd inst. A contract 
for the erection of a gasholder tank has been let to Mr. 
J. Linton. 

Sh ehviidieg, d&c., Cumpanies.—The directors of the 
Penarth Shipbuilding and Ship Repairing Company have 
declared an interim dividend for the half-year ending 
June 30 at the rate of 5 per cent. per annum. The 
accounts of Hill’s Dry Docks and Engineering Company 
(Limited) for the year ending June 30, show a net profit 
including 802/. 10s, 2d. brought forward from last account, 





of 58627. 14s. 3d., which the directors recommend should 


be appropriated as follows: 12007. in redemption of 
debenture, 39301. to the payment of a dividend at the rate 
7 er and 7321, 14s, 3d. to be carried to the credit 
oO! -3. 


Cardif.—Steam coal has been fairly active and prices 
have been well maintained. The best coal has 
made lls. 6d. to 11s. 9d.; and secondary description, 
10s. 6d. tolls. per ton. Household coal has shown little 
change; No. 3 Rhondda large has brought 1ls. 6d. to 
11s. 9s. per ton. Coke has been quiet, and prices have 
shown rather a downward tendency ; foundry qualities 
have made 19s. 6d. to 20s. 6d.; and furnace ditto, 16s. 6d. 
to 17s. 6d. per ton. The iron and steel trades have been 
somewhat inactive. 


The ‘‘ Intrepid.” —The Intrepid, cruiser, has completed 
her contract trials in a satisfactory manner. The follow- 
ing are the mean results of her forced draught trial: 
Draught of water, forward, 15 ft. 6 in. ; aft, 18 ft. 7 in. ; 
steam in boilers, 147; vacuum, 26}; revolutions, 139 per 
minute ; collective indicated horse-power, 9471 (contract 
being 9000); mean air poor 1.22 in. ; average speed, 
20.9 knots per hour. The collective horse-power during 
the last half-hour of the trial was 9918, with an air pres- 
sure in the stokehold of 1}in. The steam steering gear 
was also subjected to trials while proceeding at the 
highest rate of speed with satisfactory results, the helm 
being placed, from hard a starboard to hard a port, and 
vice versé in 25 seconds. 


Southampton Docks.—The London and South-Western 
Railway Company is already beginning to disclose their 
intentions with regard to an extension of Southampton 
Docks, of which they will take possession on November 1. 
The Town Council has granted the company 20 acres of 
mud land south of the Empress Dock, the company on 
its part undertaking to construct a graving dock and dock 
me works which will cost 200,0002. to 300,000/. The 
mayor in speaking upon the subject, said if the present 
effort were successful it meant the coming to Southampton 
of one of the largest shipping companies in the country, 
and an increase by 1000 to 1500 in the number of house- 
holders. The channel would have to be dredged, for it 
was proposed that vessels drawing 26 ft. of water should 
be able to come up and be docked at all states of the tide. 


Locomotives onthe Great Western Railway.—The number 
of broad-gauge engines upon the Great Western Railway 
at the close of 1891 was 196. Of these 69 have since been 
replaced by narrow-gauge engines, 34 have been converted 
from broad gauge to narrow gauge, and 93 still remain on 
hand for conversion. In the vourse of the half-year end- 
ing June 30, 1892, the company’s locomotive stock was 
increased by 20 engines and 31 tenders, carrying the 
whole stock to 1680 engines and 873 tenders. The cost of 
locomotive power in the first half of this year was 679,089/., 
as “-- with 662,413/. in the corresponding period of 
1891. The aggregate distance run by trains in the first 
half of this year was 17,930,264 miles, as compared with 
17,388,590 miles in the corresponding period of 1891. 


The Electrio Light at Bristol.—On Friday Mr. R. 
Walton, an inspector from the Local Government Board, 
held an inquiry at Bristol with reference to an applica- 
tion from the Town Council for authority to borrow 
66,0001. for the purpose of introducing the electric light 
into the city. The town clerk stated that the works 
contemplated were to be carried out under the Bristol 
Electric Lighting Order, 1883. The Town Council had 
been biding its time, but it was now thought that a start 
should be made with the light. The Council owned the 
site upon which it was proposed to have a central station, 
and it had cleared away a number of premises. Mr. 
W. H. Preece, who is advising the Town Council upon 
the subject, stated that it was proposed to adopt the 
high-pressure alternating system. 





FOREIGN AND COLONIAL NOTES. 

American Coal in Cuba.—The United States are now 
exporting 150,000/. tons of coal per annum to Cuba. The 
American coal exported to Cuba comes principally from 
Alabama. 

Zinc in Europe.—The cea of zinc in Europe last 
year was 284,775 tons. The corresponding output in 1890 
was 283,245 tons. British zinc figured in these totals for 
29,410 tons and 29,145 tons respectively. 


Brooklyn Navy Yard.—A new dry dock at the Brooklyn 
Navy yard, for which a contract will shortly be let, will 
be 625 ft. long. It will be closed with a steel floating 
gate or caisson, which will be a double-ended hull, similar 
to the forward end of aship. The caisson will be 108 ft. 
in length at the top, and 71 ft. long at the bottom, 25 ft. 
in breadth, and 35 ft. in height. 


American Minerals.—A German geologist claims to 
have discovered a rich vein of nickel and cobalt 14 ft. in 
thickness, and comprising 400 acres about 100 miles north 
of Cheyenne, Wyoming. A specimen of the ore has been 
sent to Washington. 


The French Navy.—The French Chambers have voted 
11,200,000/. for the purposes of the French Navy in 1893. 
It appears that 98 vessels are at present in course of con- 
struction ; 8 ironclads are to be finished next year; 21 
new cruisers will be launched by 1896 ; 62 torpedo boats 
are also to be built. 


The Japanese Navy.—A Bill has been introduced into 
the Japanese Parliament which appropriates 2,250,000 yen 
for the establishment of a steel foundry at the naval dock 

ard at Yokosuka. It is hoped that by this means 

apanese iron ore may be manufactured into steel tena- 
cious and durable enough for use as armour and side 
plating. 





Steered by Electricity.—The double-turreted seagoing 
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monitor Miantonomoh was steered by electricity during 
a recent voyage to Norfolk. This is supposed to be the 
first run of its kind. 


Gold in the Transvaal.—The output of gold in the 
Transvaal last year amounted to 839,999 oz. Witwaters- 
rand figured in this total for 729,238 oz. ; De Kaap and 
Swaziland, for 66,598 oz.; Klerksdorp, for 10,682 oz. ; 
Zoutpansberg, for 9481 0z. ; and Lydenberg, for 24,000 oz. 
The yield of gold in the Transvaal appears to be steadily 
increasing. 

Bremenhaven.—Works are to be undertaken for con- 
siderably enlarging this port. The North German Lloyd 
has undertaken not to reduce the number of its steamers 
fequenting the port ; the undertaking is to hold good for 
aterm of fifteen years. The company will also make a 
contribution of 17,850/. per annum, uring the fifteen 
—— to assist in providing for the cost of the improvement 
works. 


Portuguese Coal.—Coal is met with in the west of 
Portugal, and some thirty years since a concession of 
certain deposits was granted to an English undertaking, 
known as the Portugal Iron and Coal Company. This 
concern has never done anything to give effect to its con- 
cession, and the Portuguese Government is now taking 
measures for its forfeiture. The deposits proposed thirty 
ara since to worked are situated in the Leiria 

istrict, 


St. Gothard Railway.—The St. Gothard Railway Com- 

any has declared a dividend of 6/. per cent. for 1891, 

he corresponding dividend for 1890 was at the rate of 
61. 43. per cent.; for 1889, at the rate of 71. 4s. per cent. ; for 
1888, at the rate of 6/. per cent. ; for 1887, at the rate of 
61. per cent. ; for 1886, at the rate of 3/. 10s. per cent. ; 
for 1885, at the rate of 37. 10s. per cent. ; for 1884, at the 
rate of 27. 10s. per cent.; and for 1883, at-.the rate of 
2/. 10s. per cent. The company has thus been a fairly 
successful undertaking. 


American Whalebacks.—The whaleback steamer Joseph 
L.. Colley is carrying fairly remunerative cargoes from 
»oints on the Gulf of Mexico and the Caribbean Sea to 

oston and Providence. With 21 hands on board she 
carries almost 3000tons of Siral hemp, and a cargo of 
cotton, equal to cargoes usually carried by steamers 
worked by 28 to 32 hands. The proportionate difference 
in the consumption of coal is about as much. 


Steel Rails in France.—The Longwy Steel Works Com- 
pany has secured a contract from the administration of 
the French State railways for 3000 tons of rails. The 
terms of the contract are 6/. 10s. per ton delivered. The 
Northern and Eastern Steel Works Company will supply 
the French State lines with 2000 tons of steel rails upon 
similar terms. 


Artesian Wells for Irrigation. — Official American 
statistics show that the number of Artesian wells in 
farms in June, 1890, in the States and territories forming 
the western half of the United States was 8097. These 
ee an aggregate estimated investment of 

,6920. 


Hamburg.—Since 1847, when the Hamburg-American 
Company was established, thirteen important German 
shipping companies have come into existence. The pro- 
duce of Brazil and South America, Australasia, Africa, 
and Asia is now carried direct to Hamburg by these 
German lines. 


Russian and American Petroleum.—-More petroleum: is 
being now Ber ag in Russia than in the United States. 
The daily Russian production last year was 99,567 barrels, 
while the daily American production was 94,980 barrels. 
The output appears to be increasing both in Russia and 
the United States. In proof of this it may be stated 
that the Russian production averaged 80,108 barrels per 
day in January, 1891, and 105,706 barrels per day in 
December, 1891. Similarly, the American production 
averaged 90,673 barrels per day in January, 1891, and 
123,599 barrels per day in December, 1891, 


Mexico.—The proposed completion by the Mexican 
National Construction Company of a railway from the 
harbour of Monzamillo on the Pacific Coast, to Guada- 
layara, about 225 miles, will put that port in communica- 
tion with the entire railway system of the United States. 
Of this line 59 miles are already in operation. A letter 
from Mexico speaks of the great changes already brought 
about in that country by the introduction of railways. 
Property in the country at large is stated to have doubled 
in value. Haciendas and mines formerly remote from 
——— but close to them in point of time, are especially 
affected. 


The Navies of the World.—Great Britain is now buildin 
10 armoured ships of war, France 14, Russia 8, United 
States 9, Spain 5,and Germany 5. -The 10 British vessels 
represent an aggregate burthen of 134,200 tons, the 14 
French vessels an aggregate burthen of 94,830 tons, the 
8 Russian vessels an aggregate burthen of 77,520 tons, 
the 9 American vessels an aggregate burthen of 54,060 
tons, the 5 Spanish vessels an aggregate burthen of 
39,470 tons, and the 5 German vessels an aggregate 
burthen of 24,400 tons. 


American Locomotive Building.—Two engines intended 
to be of great speed and power are nearly finished at the 
Schenectady Locomotive Works. They will draw the 
Pennsylvania’s fast-passage train, the New York and 
Chicago Company (Limited), between Philadelphia and 
Pittsburgh. Oneof the locomotives has eight wheels with 
cylinders 19 in. in diameter and 24 in. stroke, and driving 
wheels 78in. in diameter. The weightof this engine is about 
60 tons, of which about 40 tons are on the driving wheels. 
The other engine is a two-cylinder compound ten-wheeler 
of about 62 tons weight. 





PEARSALL’S HYDRAULIC ENGINE. 
To THE Epitor oF ENGINEERING. 

Srr,—Your report on page 197 gives such a very 
erroneous account of the paper I read before Section G of 
the British Association, that I must ask you to allow me 
to correct it. 

As regards your reporter’s comment, it is only neces- 
sary to refer to your own columns (May 24, 1889), in 
which you have already published a full description of 
one of the engines (erected three years ago), which were 
the subject of the paper, with a full statement of the 
results of its working. The paper also stated that three 
other similar engines had been constructed and gave a 
summary of the results obtained from these. 

So far from the ‘‘ chief feature” of the design being the 
‘*cam action,” as stated by your reporter, the latest 
engine constructed has not this feature at all. The main 
point about the engines is that they use the principle of 
the ram for large powers (many horse-power), which has 
not hitherto been possible. i 

The gist of the paper was to show that in hydraulic 
rams, as usually constructed, the fundamental principle 
of their action had not been eres gig realised in several 
respects ; to give a brief account of a very thorough in- 
vestigation of the ram on scientific principles made by 
the author, and I believe the only such investigation ever 
made ; and to show how the new engines were constructed 
as the direct result of investigation. 

It was shown that the results obtained from these 
engines were, that all the features of the hydraulic ram 
which have hitherto restricted its use to small streams of 
water have been entirely removed, making it suitable for 
engines of thousands of horse-power, and so giving rise to 
virtually an entirely new class of engines, and that the 
efficiency of such engines is very great, far exceeding any- 
thing before obtained in machinery for accomplishing 
similar work, and that such engines are also far less costly 
and more durable than any known alternative. It was 
also stated that such engines have been used for compress- 
ing air as well as for pumping water with an efficiency 
in such work even "oan than in pumping water, and 
more than double that ever obtained by compressing air 
by water power in any other way ; and the causes of this 
were explained. 

It was therefore pointed out that these engines provide 
a@ new and very efficient means of transmitting water 
power to a distance. 

In the discussion the remarks of the president, Pro- 
fessor Unwin, F.R.S., are omitted and should in fairness 
to me be recorded. He indorsed my statement of the 
applicability of the principle of the ram as carried out by 
me to very large engines, spoke of them as very useful 
and valuable, and said that I had raised the hydraulic 
ram from the position of a merely domestic motor to that 
of important engineering plant. 

I may also quote from a letter of the very eminent 
engineer Reuleaux, in which he says that ‘‘ Mr. Pearsall 
has brought this machine to the rank of the best water- 
power machines existing.” 

I think you will therefore see that such a report as you 
have inadvertently admitted is most damaging to me, 
and have no doubt you will do me the justice to make 
this correction. 

Yours faithfully, 
H. D. Prarsa.t. 

16, Willow-road, Hampstead, N.W., August 15, 1892. 








TECHNICAL LITERATURE. 
To THE EDITOR OF ENGINEERING. 

S1r,—Please permit me to ask in your columns of your 
numerous readers ‘‘ What are the best books, in French 
or German, for a marine engineer on the following 
subjects : 

‘*1, Differential and integral calculi with technical 
application ? 

‘*2, Applied mechanics ? 

‘*3, Theory of steam and its application to problems in 
connection with modern marine engines? 

‘4, Indicator diagrams ? 

**5, Construction, in theory and practice, of modern 
marine engines ? 

‘*6, Practical ‘dynamo construction.’ ” 

I would like to know the names of the publishers and 
the prices of the books. 

I am, Sir, yours truly, 


ate PERSONNE. 
Victoria, B.C., July 26, 1892, 





THEORETICAL STRENGTH OF BEAMS. 
To tHe Eprror or ENGINEERING. 


Sir,—If Mr. Scotson, instead of merely referring to the | coal. 


concluding portion of my letter of July 1, had read the 
whole letter carefully, as I have already suggested to 
him, he would have found it stated, over and over again 
therein that the formula was only intended to hold good 
while the modulus of elasticity remained constant for the 
whole section of the beam. Picking out a solitary sen- 
tence and then founding a theory thereon, without takin 

notice of the rest of the letter, is hardly a fair way o 
argument, 

As wae the quotation from Sir Benjamin Baker’s 
paper, Mr. Scotson reprints as many as six lines, and 
then instead of quoting the few remaining words and 
finishing the sentence in Sir Benjamin’s own words, he 
abruptly breaks off the quotation and supplies an ending 
more in harmony with his own argument. May I there- 
fore supplement the omitted words? They are: “‘ by an 
amount ranging from 5 to 50 per cent., according to the 
cross-section of the rail.” So here we have, within the 
elastic limit, a discrepancy of as much as 50 per cent. 
between the results obtained by theory and experiment 








for certain forms of rail sections, and no doubt we should 
have more for rectangular, cruciform, and lozenge-shaped 
sections, 

With reference to the quotation from Mr. Segundo’s 
paper, I would suggest to Mr. Scotson to read what that 
author has to say about the ordinary formula on pages 
313 and 314. I will only quote che following: ‘The 
author risks little danger of contradiction in asserting 
that the form of cross-section influences the distribution 
of stress throughout the section, particularly at high 
stresses, and that this fails to be taken into consideration 
by the ordinary formula.” All that the sentence quoted 
by Mr. Scotson asserts is that the stress in the outer 
fibres is found to be the same calculation and by mea- 
surement. But, on the other hand, it is a well-known 
fact that of two loaded beams with the same calculated 
stress on the extreme fibre, but of different cross-sections, 
one will be strained beyond the elastic limit by an addi- 
tion of 5 per cent. to the load, while the other will safely 
stand an increase of 50 per cent. in the stress and more, 
both beams being of the same material. 

August 16, 1892. Lewis L. Kropr. 





CAST-IRON TEST BARS. 
To THE Epitor or ENGINEERING. 
S1r,—Referring to your issue of the 22nd ult., the ex- 
periments of Messrs. Verity and Binns therein published, 
are barely conclusive, for as the — are mostl 
concentrated in a comparatively thin layer on the thic 
edge, it would not be correct to credit the outer surface 
with a tensional strength, found from the half of the 
bar. The average strength of test-piece from the thick 
edge was found to be 5 per cent. weaker than that from 
the thin edge ; from which it may be inferred that, at the 
outer surface it would be very much weaker. As the 
breaking strength depends largely on the tenacity of 
the outer layer, it would be more correct to test a layer 
of about 4 in. thick, if possible cut from that part of the 
bar. There would also be a slight percentage in favour 
of the thin edge, due to the material there being placed 
further from the neutral axis, whereby, for a given load 
on the bar, the maximum stress would be less. The in- 
crease of 4.1 per cent. in favour of the 18-in. bars is 
apparently due to the fact that they were previously 
stressed to about half the breaking stress, which would 
raise the elastic limit. 
Yours truly, 
R. H. Cabena. 





PORTLAND CEMENT IN AUSTRALIA, 
To THE Eprtor or ENGINEERING. 

S1r,—I am obliged to Mr. Michele for pointing out a 

rinter’s error in my letter to you of a fortnight ago. 

he sand tests of the cement in question were made at 
seven and hp Ag days, which is my ordinary 
practice, and which [I find sufficient for all purposes, 
when a sand test is demanded. 

Yours truly, 
August 16, 1892. Henry Fava. 








A Betotan Etectnric Ratway.—M. Vanden Kerckhore, 
of Gand, has been negotiating with the Belgian Govern- 
ment with a view to the establishment of an electric rail- 
way between Antwerp and Brussels. The line will be 
exclusively devoted to passenger traffic, and it isexpected 
that the run between the two cities would be made in 
about 25 minutes. The proposed line will have no curves 
and only slight inclines. 

AMERICAN Sup CANAL.—The advocates of a ship canal 
between New York and the Delaware are urging Con- 
= to make an appropriation, The proposed route is 

# miles in length, and but six locks would be required. 
The cost of the canal is estimated at 2,400,000/, A ship 
canal to connect Puget Sound with Lake Washington is 
earnestly cave the citizens of Seattle. The plans, 
if carried into effect, would render accessible an interior 
lake of fresh water, and more than 60 miles of sea front 
would be added to the harbour of Seattle. The expendi- 
ture contemplated is about 700,000/. 

Coat Minne In Kentucky.—The working of the eastern 
Kentucky coalfields has received an impetus from an 
influx of capital from abroad. The Breckenridge and 
Pineville Syndicate (Limited), an English organisation, 
has recently acquired possession by lease, with option to 
buy, of the east and west properties of the Cumberland 
Valley Colliery Company, about 1100 acres in all, com- 
prising the finest deposits in the State of bituminous 
This is a good coking coal. Besides the soft coal, 
the company has excellent veins of cannel coal which is 
scarcely inferior to Breckenbridge cannel, which has for 
years been exported to England. 

Biast FuRNACES IN THE UNITED StatTEs.—The number 
of blast furnaces in operation in the United States at the 
commencement of July was 254, their aggregate ae 
productive capacity being 169,151 tons. € correspond- 
ing number of furnaces in operation at the commence- 
ment of January was 305, their seprogate 7 
productive capacity being 188,082 tons. The correspond- 
ing number of furnaces in operation at the commencement 
of July, 1891, was 293, their aggregate weekly productive 
capacity being 171,115 tons. e corresponding number 
of furnaces in operation at the commencement of January, 
1891, was 302, their ate weekly productive capacity 
being 167,599 tons. The corresponding number of fur- 
naces in operation at the commencement of July, 1890, 
was 336, their aggregate weekly productive capacity 





being 175,727 tons. 
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Tue Suz CanaL.—The number of vessels which passed | 1890 was3389, their gross aggregate burthen being 9,749, 129 
through the Suez Canal last year was 4271, their gross|tons. The corresponding number of vessels which passed | 
aggregate burthen being 12,217,986 tons. Thecorrespond- | through the canal in 1889 was 3425, their gross aggregate | 
ing number of vessels which passed through the canal in | burthen being 9,605,745 tons. The transit revenue col- | 








ORNAMENTAL LATHE FOR ROSE TURNING. 
CONSTRUCTED BY MESSRS. HOLTZAPFFEL AND CO., LONDON. 








lected last year was 3,336,924/., as compared with 
2,679,360/. in 1890, and 2,646,711/. in 1889. 


IMMIGRATION INTO THE UNITED STATES.—The number of 
immigrants landed at the leading ports in the United 
States during the year ending June 30, was 619,320. 
This total included 130,622 from Germany, 84,259 from 
Russia, 80,165 from Austria and Hungary, 60,944 from 
Italy, 57,153 from Sweden and Norway, 55,381 from Ire- 
land, 50,182 from England and Wales, 33,160 from 
Poland, 11,505 from tland, 10,478 from Denmar 
7402 from Switzerland, 7259 from the Netherlands, an 
6519 from France. The immigration of 1891-2 showed 
an increase of 53,823 over the immigration of the pre- 
ceding year. 
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UNREASONABLE CONTRACTS. 

THE law is sometimes kinder to men than they 
are to themselves, and interposes to save them 
from the results of inconsiderate action. This is 
particularly true in the case of unreasonable con- 
tracts, which are often entered into with a light 
heart, and subsequently found to be very irksome. 
It seems but a small affair to undertake not to doa 
certain thing, or a certain class of things, ten years 
hence, but the matter assumes quite a different 
aspect when the years, which appeared so long to 
look forward to, have slipped past almost unper- 
ceived, and the only course possible involves the very 
action that has been formally disclaimed. Even if 
the sacrifice demanded by the agreement be a 
serious one in itself, yet men will often face it to 
escape a present difficulty, and sign away all liberty 
of action for the future in order to free themselves 
from an existing trouble of much less magnitude. 
Fortunately our Courts take note of this weakness 
of human nature, and when the matter is brought 
before them refuse to enforce unreasonable agree- 
ments. It is, of course, a delicate matter to inter- 
fere with contracts entered into by persons of 
mature age, and in the perfect possession of their 
faculties, but the evil of doing so is less than allowing 
the law to be converted into an engine of intolerable 
oppression, or into a meansof restraining the natural 
course of trade, and it is not found that bond fide 
agreements are depreciated by it. Every day of 
the week agreements are signed to do, or not to 
do, certain things. A professional man sells his 
practice, and undertakes not to enter into com- 
petition with the buyer within a certain area, or a 
certain limit of time, or both. A man accepts a 
situation with the agreement that on leaving it, he 
will not carry on the same trade for himself, or 
others, within a given radius for so long. Whether 
such agreements are valid depends on their being 
reasonable, and not opposed to public policy. 

In the case of the Maxim-Nordenfelt Guns and 
Ammunition Company, Limited v. Nordenfelt a 
point of this kind came last week before the courts. 
As most of our readers are aware Mr, Thorsten 
Nordenfelt is a well-known inventor of machine 
and other guns, and for a considerable time he did 
a large business as a manufacturer of warlike 
appliances. In March, 1886, he sold his business 
to the Nordenfelt Guns and Ammunition Com- 
pany, which was afterwards amalgamated with the 
Maxim Gun Company, with a capital of 1,400,000/. 
InSeptember, 1888, Mr. Nordenfelt agreed with the 
new company (among other things) as follows : 

(2) The said Thorsten Nordenfelt shall not, during 
the term of twenty-five years from the date of the incor- 
poration of the company, if the company shall so long 
continue to carry on business, engage, except on behalf of 
the company, either directly or indirectly, in the trade 
or business of a manufacturer of guns, gun mountings, or 
carriages, gunpowder, explosives, or ammunition, or in 
any business ——— liable to compete in any way 
with that for the time being carried on by the compan 
provided that such restriction shall not apply to am he 
sives other than g wder, or to subaqueous or sub- 
marine boats or torpedoes, or castings or forgings of steel 
or iron, or alloys of iron or of copper; provided also that 
the said Thorsten Nordenfelt shall not be released from 
this restriction by the company ceasing to carry on busi- 
ness merely for the purpose of reconstitution, or with a 
view to the transfer of the business thereof to another 
company, so long as such other company taking a trans- 
fer thereof shall continue to carry on the same. (6) The 
said Thorsten Nordenfelt also covenants and agrees with 
the company that so long as the company, or any suc- 
cessor to or assignee of the business of the company, 
shall continue to carry on the business of the company, 
the company, or such successor or assignee, shall be 


35 | entitled to the full and exclusive benefit of all new inven- 


tions or improvements now made or discovered, or that 
may hereafter be made or discovered by him in connec- 
tion with guns, gun mountings, or carriages, gunpowder, 
explosives, or ammunition, and with that object he will 
with all convenient speed communicate to the company 
particulars of any such new invention or improvement 
made or discovered by him, and will give to the com- 
pany full information and details thereof, with all 
models, plans, drawings, and designs as to the exact 
mode of working and using the same, and from time to 
time, at the expensein all things of the company, will 
execute and do all such documents and things as may 
be requisite for the purpose of enabling the company to 
obtain in its name, or in the name of any nominee, any 
British, colonial, or foreign patent for such inventions 
and improvements, and will from time to time and at al. 
times give all such advice, explanations, and instruction, 








to the company and its employés as may be necessary to 
enable them effectually to exercise and work such inven- 
tions and improvements. 

Mr. Nordenfelt was at that time one of the 
directors of the company, but he ceased to fill that 
position in January, 1890, and apparently severed 
his connection with the company. It now appeared 
that his great knowledge and skill in the manufac- 
ture of ordnance must be lost to the world, for he 
had undertaken not to exercise it for twenty-five 
years, by which time he would have been more 
than seventy years of age. Further, if he made 
any inventions in guns or ammunitions he must 
hand all the patents over to the company and 
instruct them how to carry them out. It is only 
necessary to state the conditions to show how 
galling they were. Yet it is difficult to see how 
the directors could have made them much easier 
in justice to the claims of the shareholders. 
No doubt they had paid a considerable sum for the 
goodwill of the business, and they were justified in 
demanding that this should not be imperilled by 
Mr. Nordenfelt immediately engaging in it in com- 
petition with them. A term had to be named, and 
in the nature of the business this term must be a 
long one, for a concern having a capital reckoned 
by hundreds of thousands must look far ahead. It 
was not possible to choose a small area for the com- 
pany’s operations, and leave the rest of the world 
open, for it anticipated finding customers in every 
civilised country, and in some whose civilisation 
leaves a great deal to be desired. Hence the usual 
expedient of naming a district that should con- 
stitute a preserve, as it were, was not feasible. In 
their anxiety to guard their interests the directors 
set it down that Mr. Nordenfelt should practically 
retire from the business for ever, except as their 
servant, and he, having accepted the position of 
managing director for seven years, signed the 
agreement. 

The career of the Maxim-Nordenfelt Company 
has not been a happy one, and it is not surprising 
that difficulties arose, which involved Mr. Norden- 
felt’s resignation. It is not necessary to go into 
these, but the upshot was that he severed his con- 
nection with the company and found every avenue 
closed to him by the terms of the agrement, with 
one or two exceptions of very little promise. The 
agreement, however, he believed to have been 
broken and rescinded by the company appointing 
another person in his place, and he considered 
that the company acquiesced in this view. He 
therefore entered into business with reference to 
quick-firing guns, &c., with the Société Cockerill, 
with the result that the Maxim-Nordenfelt Com- 
pany brought an action for an injunction : 

(1) ——— the defendant during twenty-five years 
from July, 1888, if the plaintiff company or its suc- 
cessors should so long continue business, from engaging, 
except on behalf of the plaintiff company or its suc- 
cessors, either directly or indirectly, in the trade or 
business of the manufacture of guns, gun mountings, or 
carriages, gunpowder, &c. (except as mentioned in the 
agreement), or in any business competing or liable to 
= in any way with that carried on by the plaintiff 
mpany or such successors; (2) an order on the de- 
fon ant to transfer to the plaintiff company certain 
patents alleged to have been taken out by him since 
January, 1890, for inventions in guns, ammunition, &c. 


The case was heard before Mr. Justice Romer, 
who gave judgment on August 9, and added a 
further explanation on the 11th, as he feared he 
had expressed himself inaccurately. We need 
only quote the concluding sentence, which was : ‘‘he 
considered that the period of twenty-five years, 
without any restriction as to space, was beyond 
what was reasonably necessary for the protection 
of the company, and that the clause, being unjus- 
tifiable in restraint of trade, was void as against the 
defendant.’ The company therefore lost their case as 
regards preventing Mr. Nordenfelt from carrying 
on business, while an inquiry is to be instituted as 
to what, if any, patents there are coming within 
Clause 6 

The entire case shows the danger of those wide- 
sweeping agreements that lawyers are so fond of 
draughting. Under these articles of association 
the Maxim- Nordenfelt Company was able to enter 
into almost any kind of business, such as ship- 
building, toolmaking, electrical engineering, col- 
liery working, and many others, and not a single 
one of these could Mr. Nordenfelt have followed 
in any part of the globe without being liable to be 
ordered to relinquish it a score of years hence, 

erhaps, if it pleased the company to enter into it. 
Ko doubt this seemed very clever to the solicitor’s 
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clerk who drew it, but, unfortunately for him, it 
was not good law. The restrictions imposed were 
not essential to conserve the goodwill which the 
company had bought. They had paid nothing for 
the right to build ships and work collieries, and 
hence could not reasonably impose the condition 
that Mr. Nordenfelt should not enter these in- 
dustries. If the agreement had specified the exact 
business which Mr. Nordenfelt had transferred to 
them, and also had included such operations as 
should be conducted while Mr. Nordenfelt held an 
active position in their concern, then it would have 
been equitable in that respect. A buyer has in 
general the right to claim peaceable possession of 
what he purchases, although it is a commonplace 
of the law that it is against public policy, and 
therefore illegal, to prevent a man prosecuting his 
calling in the United Kingdom. 

The question of what constitutes a reasonable 
period for an agreement of this kind to extend 
over is one upon which very great difference of 
opinion may naturally exist. Generally speaking, 
the smaller the area to which the restriction 
applies the longer the time it may apply. For in- 
stance, a medical man buying a practice in acountry 
town may reasonably demand that the seller shall 
never practice there again at any time. But 
if the area were enlarged to (say) the county, 
the period should be reduced to a moderate number 
of years. Now, as we have already stated, the 
Maxim-Nordenfelt Company were morally justified 
in claiming all the civilised world for their opera- 
tions, but the period of twenty-five years was un- 
reasonably long. In less than half that time the 
progress of science would have created new models 
and a new business. For the same period, if Mr. 
Nordenfelt had been cut off entirely from that 
class of industry, time would have so far altered 
guns and ammunition that he would have found 
thathehad toremake his reputation in that particular 
branch, and he would have entered the competition 
with no extraneous advantages. Whether the law 
would recognise an agreement that debarred a 
man from pursuing a particular business at all is a 
matter upon which we do not feel qualified to give 
a distinct opinion, but it is, at any rate, open to 
doubt. 

It is customary when an invention is bought to 
stipulate that all future improvements by the seller 
shall be the property of the buyers. This is quite 
necessary, for there have been cases in which an 
inventor has sold a patent for a large sum, and has 
immediately afterwards brought out another inven- 
tion that has quite superseded the former. Never- 
theless the arrangement is one that must work badly 
when it includes all foreign patents. Very few 
men will take the trouble to invent when the 
cannot expect to make either money or money's 
worth for their pains. No one would expect it, 
except those that imagine that inventions are pro- 
duced as readily and spontaneously as a repartee. 
The great majority of inventions involve both 
trouble and expenditure, and to imagine that the 
outlay will be made without hope of reward is 
foolish. An agreement that takes no note of this 
is not likely to benefit either party. Ordinary 
commercial foresight would dictate that while the 
purchaser should have full control over all future 
inventions, he should guarantee a fair share of the 
profits to the patentee. Otherwise he is like the 
fisherman who sits patiently expecting a bite, when 
he has no bait on his hook. 








CHINA FROM AN ENGINEERING 
STANDPOINT. 

OCxtna has for years been looked to as a country 
shortly about to open her arms to that form of 
progress now-a-days so often spoken of as if it in 
itself represented ‘‘ civilisation,” and which pre- 
eruinently involves the application of scientific 
knowledge and engineering skill. There has been 
a feeling that this country, great in many senses, 
and potentially very great indeed, will at some 
time suddenly elect to adopt every kind of mecha- 
nical device and improvement, and there has been 
a long-continued effort on the part of the represen- 
tatives of each Continental nation, that, when this 
sudden change of policy comes, the nation repre- 
sented shall have the lion’s share, if not the mono- 
poly, of supplying advisors, executive, and material 
to meet the demand. 

We have been repeatedly disappointed in this 
matter, and we shall probably continue to be 
until we realise that the policy—or want of policy 


—of China prohibits any such sudden adoption of 
the results of mechanical science. Western inven- 
tions, methods, and even policy will in time spread 
through the length and breadth of China as 
surely as the Chinese have, and still will, spread 
over the whole habitable earth; but they will 
spread in the same insidious and gradual manner, 
and with the same local and occasional efforts to 
check their progress as we see in the intreduction 
of Mongolian labour and enterprise outside of 
Chinese territory. 

It is, perhaps, almost superfluous to point out the 
enormous possibilities for a rapid acceptance of 
every kind of modern appliance in China, as these 
are evident from a knowledge of the country and 
its people. The fact of its being a nation already 
fully civilised up to the point of requiring a vast 
number of our modern comforts and facilities 
insures this; but as these requirements are at 
present supplied by individual human labour 
within the country, the natural fear of the 
Chinese is that this labour will be thrown adrift 
with no corresponding advantage. An official of 
influence and high culture under the Chinese 
code, being advised, within the writer’s know- 
ledge, to order the construction of a bridge then 
building, so that it should last some eight or 
ten years, instead of a hypothetical six months, 
replied, ‘‘ But how, in that case, shall I employ my 
carpenters later on?’ This feeling is one great 
cause of the semi-enlightened policy of the Chinese, 
and it is this, par excellence, which hinders the 
introduction of railways. 

One of the most striking facts about China to an 
engineer is that it is a country without roads. 
Footpaths, good and bad, paved and unpaved, from 
1 ft. to 4 ft. wide (4 ft. constitutes a high road), 
intersect the country in every possible direction, 
and it is difficult to find any natural feature of the 
country, in any degree prominent, to which there 
is not a footpath. But roads, other than a few 
notable ones in notably bad condition, there are 
not. The result or cause—for in a country whose 
customs have such antiquity it is sometimes diffi- 
cult to distinguish cause from effect—of this fact 
is that freight of all kinds, human and merchant- 
able, must be carried on the backs of men along 
these paths, save where nature has provided a 
waterway. This means that some 30 per cent. of 
the population are engaged, more or less, entirely 
in the carrying trade. 

Given, then, a people who most determinately 
refuse to learn, on labour, as on other questions, 
except by their own personal experience (and 
who then learn very slowly), it is not difficult to 
see the great crua which presents itself as to the 
introduction of railways. This reasoning holds 
also of steamships in relation to the water carriage 
of freight and personality on the coast ; but here 
competition steps in, as in our own country, having 
by force of arms secured the privilege of trading 
to certain ports of China, and the sea being a free 
and universal high road, the Chinese must adopt 
steamships also, or lose the whole of this trade ; 
and they have adopted the former alternative. 

Among primary causes, in addition to this really 
patriotic motive of maintaining the statu quo as to 
the labour market, is the inordinate pride and self- 
sufficiency of a nation who, in their own way, are 
highly educated, and of whom this has been true 
for one or two thousand years. A few hundred 
years ago we, of this country, had onlytwo forms of 
learning—those of war and literature. The Chinese 
are still at that stage, recognising only literature 
and war, but they were equally advanced in these 
some one or more thousands of years previously to 
ourselves; and of this they are consciously proud, 
and therefore unwilling to be taught by a nation 
whom they consider to be of mushroom growth, 
and of whose existence they only heard one hun- 
dred years or so since. 

Since to merely read and write simple Chinese 
moderately well involves, for a Chinaman, about 
ten years’ hard drudgery, it is not difficult to see 
that Chinese literature is really a great study, 
and the attainment of excellence therein a real 
intellectual feat. 

A third primary and real reason for the non- 
adoption of modern methods in China is the simple 
jealousy lest a ‘‘ Yang Ren,” or ‘‘ man from beyond 
the ocean,” should, in supplying materials and 
brains, obtain a share, and possibly a larger share, 
than themselves in the profits accruing. These 
objections of the literati and central governing 
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ligence and enlightenment, force of competition, 
or fear of military aggression in any particular 
province or district, another set of forces comes 
into play with another set of men—the local execu- 
tive. 

Here the great secret of all Chinese departmental 
government and administration comes up before us 
at every turn. Certain works having been deter- 
mined upon by the head of a department, and 
imperial sanction having been obtained, the subse- 
quent carrying out of the same is ruled throughout 
in every detail, almost entirely by what is expres- 
sively called in pigeon English, ‘‘ squeeze pigeon,”’ 
otherwise bribery and corruption. From the highest 
to the lowest in China all action is regulated by 
the amount of illicit commission which can be got 
by such action. This is unfortunately encouraged 
by the system of official salaries, which are always 
wholly insignificant as compared with the position 
which it is expected that the official shall main- 
tain. 

The objections so often mentioned of railways 
cutting through the graves of the people, and dis- 
turbing the gods of their temples, are among the 
least of the real objections to railways, as these 
matters can be compensated for in coin of the realm, 
so long as the above-named commission can be satis- 
factorily dealt with bythe method of successful filtra- 
tion. In the light of the ‘‘ squeeze pigeon” system 
only are these objections dangerous. Ancestral 
reverence and religious feeling are often put for- 
ward as strong pseudo-objections when the officials 
in power have been insufficiently ‘‘ squared ;” but 
from considerable personal experience we can assert 
that in China at least every man “has his price,” 
and graves and temples only need obstruct public 
works by increasing their cost. 

In the practical carrying out of engineering work 
the greatest difficulty after this of complete official 
corruption is one of its results—the absence of 
detail organisation, system, and discipline, and the 
readiness with which all of these are overthrown on 
the least provocation. Each petty official’s sphere 
of influence is as great as by intrigue he can make 
it, and if only far enough from head-quarters, and 
sufficiently skilled in the suavities of diplomatic 
action, he will do as seems good in his own eyes, 
and cannot be brought to book even by his supe- 
riors. The result of this want of discipline is, for 
the foreign engineer, the cause of endless trouble, 
disappointment, and difficulty; and these are a 
thousand times increased by his often necessary 
ignorance of the language and manners of the 
country. The lowest workman is allowed to criti- 
cise his superior’s work or methods to their mutual 
superior, and is often even encouraged to do so; 
and as the workman can talk in his own language, 
while the foreign engineer must talk through one, 
and even occasionally through two successive inter- 
pretations, the difficulties of procedure will be 
apparent. 

An engineer or merchant arriving in China has at 
once to procure an interpreter from among the 
Chinese, and until he learns sufficient of the lan- 
guage to check what his interpreter is saying, he is 
absolutely at the mercy of this generally very 
shady individual ; and not one in a hundred such 
can he trust to translate either accurately or 
honestly. Moreover, until the ‘‘ outer barbarian” 
knows something of the customs and habits of 
thought of such a race as the Chinese, he can 
scarcely be said to be able to use his interpreter, 
as he will fail to express himself in terms of their 
previous knowledge. It is much to be regretted 
that so few foreigners take up the study of Chinese, 
and so become competent to understand in every 
sense such an interesting people. It is astonishing 
to find in China Englishmen who, after a residence 
of ten, twenty, or more years in the country, are 
still helpless to as much as ask their way without 
an interpreter or pigeon English speaking servant. 

Chinese is undoubtedly a difficult language to 
learn, but (the writer can speak from some experi- 
ence and observation) any one can learn it with 
time and by a distinct determination to do so. If 
our merchants and professional men in China learnt 
the language, the situation of foreigners and foreign 
trade there would be entirely changed for the 
better. At the present time the European firms 
trading in China are practically run by Chinese 
hired for the purpose, and not by their real owners 
or representatives ; and, though this is largely due 
to the really superior business talent of the Chinese 
as a race, the difficulties of language account for a 
great deal. Foreign Hongs should take young men 
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INDEX TO THE GENERAL MAP OF THE RAILWAY OF CENTRAL AMERICA, ISTHMUS OF TEHUANTEPEC, MEXICO, AND 
ISTHMUS OF PANAMA, U.S. COLOMBIA, IN THEIR RELATION TO INTEROCEANIC TRANSIT. 
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of ability and sharpness as cadets on a long agree- 
ment, as some German firms already do, and let 
them, like the ‘‘Student interpreters” and ‘‘ Eastern 
cadets” of the Consular and Colonial Governments 
in China, have one or two years for the express 
purpose of learning the language, customs, eti- 
quette, and character of the people among whom 
they have come to do business. 

It must be admitted, however, that the selec- 
tion of persons suitable for service in China 
with and among the Chinese is most difficult 
and uncertain, as a peculiar combination of charac- 
teristics is necessary to please them. Among 
these, perhaps, politeness and bonhomie, with 
‘cuteness in business, combined with generosity at 

uitable times, are the most prominent. Incom- 
petency is immediately recognised, no matter how 
foreign to the Chinese the subject in which it is 
shown; but the most competent man who goes 
against customs or prejudices rashly will imme- 
diately cease to be required by them. The Chinese 
make capital mechanics, though it is often difficult 
to make them see the necessity for either accuracy 
or finish ; these learnt by practical experience, 
however, they can carry out well. 

Still more difficult is it to infuse into the minds 
of the non-mechanical, and notably the so-called 
‘‘military’ Chinese, the slightest notion as to 
careful use and proper upkeep of machinery or 
weapons. It is the commonest sight in China to 
see troops on the march, or returning from drill, 
with rifle balanced in the middle on the shoulder, 
and a few pounds of fish slung on the foresight, 
and a coat, umbrella, or other weight, on the 
stock. The writer has seen soldiers crossing a 
river by ferry, place their rifle from gunwale to 
gunwale, and composedly sit on its middle ; and 
this in the presence of their ‘‘sergeant.” And 
he has known half a shipload of cement to be 
landed from boat to shore by rolling each barrel 
along a thin plank so placed that its middle dipped 
with each cask well below the water. 

The influences which may help to alter the 
present condition of affairs as regards the engineer- 
ing advance of China are about as follow : 

(1) The seeing, handling, using, and earning 
profits on the machines, works, or devices at pre- 
sent being imported into the country. 

The great mass of the people of China un- 
doubtedly appreciate what western inventions can 
do for them, and are acquiring the habit of liking 
to ‘‘do or tell some new thing,” and this is one of 
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(2) Russia. This second influence will sooner 
or later cause action much more suddenly—and 
ultimate decisions are with the Chinese taken 
very suddenly indeed—in the matter of railways. 
Of the many foreign nationalities to be seen in 
the coast ports and harbours of China, one is 
sharply watched and feared by the Chinese. Eng- 
land is a long way off, and her representatives have 
so often been wheedled and over-diplomatised of 
late (as in the case of the most important naviga- 
tion rights to Chung-Ching) that they may be so 
dealt with again. France is in many parts con- 
sidered to have been beaten, and her troops were 
defeated in Formosa during the Tonquin demon- 
stration. Germany is far away, and being in com- 
petition with England, must keep quiet for the 
sake of her traders. But Russia is on the northern 
boundary of China, is comparatively near to the 
sacred capital, has a mainland port in Chinese seas, 
and can return million for million in battle across 
her frontier. 

Strong coercion alone could produce any sudden 
adoption by China of extensive engineering work. 
Unless or until that comes, her ‘‘ awakening,” so- 
called—but she is very much awake already— will 
be a gradual and interesting process of true develop- 
ment. 








THE INTEROCEANIO RAILWAYS OF 
CENTRAL AMERICA. 

WHILE attention has been called to several points 
in the Central American Isthmus by reason of their 
being more or less adaptable to the construction of 
interoceanic canals, but little has been said of the 
rapid progress of railways in this part of the world. 
Indeed, owing to the difficulty of securing accurate 
maps of the interior, a large portion of the terri- 
tory is practically unknown even to the natives. 
The British and American naval authorities have 
given to sailing masters reliable charts of both the 
Atlantic and Pacific coast lines, but the local maps 
of the different republics are as yet very faulty and 
incorrect. 

Politically speaking, Central America comprises 
the five Republics of Guatemala, Salvador, Hon- 
duras, Costa Rica and Nicaragua, although the 
Isthmus proper should naturally include the 
Isthmus Tehuantepec, in the southern extremity of 
Mexico, and Panama, in the north of the United 
States of Colombia. This territory is embraced 





by the parallels of 7 deg. and 19 deg. north lati- 


those human forces of strong and certain, if of | tude, and the meridians of 82 deg. 30 min. and 92 


gradual action, and in time will tell. 


| deg. 30 min. west of Greenwich. (See map, Fig. 1.) 





National enterprise, under the management of English company. 
Line projected to a connection with Tabaco River, Atlantic 
coast. 


Line projected to Quezalteuango between 7000 ft. and 8000 ft., 
distant 40 miles. 

Projected but not surveyed. 

Former gauge 3 ft. 3} in., and the grade over part of the road 
was 5 per cent.; since changed. 

The construction of this line would give Guatemala an inter- 
oceanic railway. 


Construction on railways was interrupted, 1890, by war; no 
resumption since. 


| Line in two divisions separated by Lake Managua, 36 miles 
| _ navigation. 
| This line projected only, distances approximate. 

This line would be of the greatest importance. opening mining 

district Segovia. 

| The gauge of this railway was placed at 3 ft. in the concession; 
this is absurd, as nowhere on the line of route is either the 
curvature or grade so sharp as to call for a narrow gauge 
track; owing to the inexperience of the original promoters, the 
gauge was —— at 3 ft. with the false idea that they were 
gaining a cheaper and more economical road. 

This would be a paying line and should be built on a narrow 
gauge, on account of curvature, but an actual survey might 
a the standard gauge of 4 ft. 8} in. could be main- 
ained. 


+3 





| This includes the 
| oceanic route. 
A piece of line located by canal company for use in the construc- 
tion of canal. 
| Proposed interoceanic railway. 


y to establish an inter- 


To Nicaraguan frontier projected. 
In operation. 


The general topographical features of Central 
America are a series of elevated plains, beginning 
in the southern portion of Mexico and extending 
the whole length of the Isthmus. There are four 
points at which the main range of mountains is 
depressed, forming natural lines of communication 
between the two oceans. The first is at Tehuan- 
tepec, where the ‘‘divide” is 700 ft. above the 
sea. The next, on the projected line of the Hon- 
duras Railway, where the depression is not so 
great, being 2850 ft. above tide water. The third 
in Nicaragua, where the ‘‘divide” between the 
lake and the Pacific is only 156 ft. on the line of 
the projected canal, and 730 ft. between Lake 
Nicaragua and the head of the Blewfields River 
on the line of the proposed interoceanic railway 
in the Department of Chontales; and, lastly, at 
Panama, on the line of the existing railway at 
Culebra, where the summit reaches 300 ft. above 
tide water. These four points are available for 
interoceanic communication—-two of them even by 
water—and at one point, Panama, the railway 
already exists, while at another, Tehuantepec, the 
construction of the railroad is rapidly drawing 
towards completion. 

In Honduras the construction of a railway was 
attempted but failed through mismanagement, or 
worse, and in Nicaragua the work has been going 
on for some time, ground having been broken on 
December 1, 1890, at San Ubaldo, on the 
east shore of Lake Nicaragua. A number of fine 
rivers are to be found throughout this interesting 
country, particularly on the Atlantic coast, as the 
main range of mountains passes so close to the 
western coast line that it prevents the rivers drain- 
ing the Pacific slope, from gaining any considerable 
length, and few, if any, are large or deep enough 
to admit of but the smaller coasting craft entering. 
All the rivers of Central America have one great 
drawback, they are more or less obstructed at 
their mouths by sand bars, some of which are per- 
manent as in the case of the Guatzacoalcos River 
bar at Tehuantepec and others composed of shift- 
ing sand that is constantly changing, from one 
season to another, like that at the mouth of the 
San Juan River in Nicaragua. 

The recent visit of the President of the 
Nicaragua Canal Construction Company to the 
Republic on a tour of inspection aroused afresh 
the general interest in that great undertaking, and 
the different means suggested of securing rapid 
and cheap interoceanic transit across the Central 
American Isthmus have concentrated universal at- 





tention on this comparatively little known portion 
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of the earth. There is very little doubt that 
in the future, when competition between the 
lines which control the carrying trade between 
the Atlantic and Pacific, becomes greater and 
keener, the routes will become confined between 
the limits of the 7th and 19th degrees of north 
latitude on this continent, and for this reason the 
control of the four principal routes will be a mat- 
ter of vital importance to the commercial nations | 
of both Europe and America. The enormous 
earnings of the Panama Railway with its very 
deficient accommodation for the traffic is an illus- 
tration of what the future business of interoceanic 
railways will amount to, even if a canal should be 
opened between the two oceans. Again, taking | 
into consideration the failure of the great work | 
of De Lesseps at Panama, and the enormous | 
amount of treasure spent on what has become a| 
byword of the commercial world, and the time 





redeeming feature about Panama, or that it could| quez and Prieto, who made the final location of the 
compare in any way with Nicaragua as an/railway. Sanchez succeeded in building the road 
interoceanic route. Say but one word in| bed and track, with temporary bridging, to a point 
favour of an outside route and the native would) within ten miles of San Geronimo—in all about 


shun you from that moment as a dangerous cha- 
racter and insist that the law against pernicious 
foreigners ought to be inforced at once for your 
especial benefit. 

A careful examination of Central American 
interoceanic routes can be reduced to a simple 
matter of cost, and, by taking into consideration 
the question of gradients, distances, and harbour 
facilities as regards communication by means of 
railways, the four routes may be reduced to two 
which so closely resemble one another in general 
characteristics, that it would be hard to decide 
which was the superior. These are the Tehuantepec 
and Nicaraguan routes, but the writer will make 
comparisons with all, as he has a thorough know- 
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required, the amount of hard cash needed for the | 
practical completion of such an undertaking ; | 
if a comparison is made with the cost and equip- | 
ment of a first-class railway, the earnings of both | 
undertakings, and the amount of interest on the | 


Map of the Republics of 


present in operation, and pryected. 


25 miles of line. 
| Owing to lack of funds, and anepidemic of cholera 
| which visited the Isthmus about this time (1883), 
‘the work of construction was stopped and the 
|undertaking was again allowed to relapse. In 
| 1887 an arrangement was made with a foreign 
syndicate by which the Government was enabled 
to resume the important work which, when com- 
| pleted, will give Mexico possession of one of the 
| best and most direct interoceanic transit routes on 
|the American continent, and which will prove one 
of the greatest of the many public benefits which 
the forethought of General Diaz has secured to 
Mexico, as it was owing to his personal interest 
/and encouragement that the present arrangement 
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ledge of the entire territory, having been engaged 
in most of the surveys made during the past nine- 
teen years. 

The first point of interest as an interoceanic 
route is Tehuantepec. This route has for a long 


capital invested ; it would appear to most people | time attracted the attention of capitalists, and | 


that the railway would prove a safer investment, | even as far back as 1841 one Sefior Garay obtained 


and have greater chances of being successfully|a concession from the Mexican Government. 
carried through to completion ; and that gigantic) Nothing was done under it, however, toward the 





errr 





schemes like the Panama or Nicaragua Canals, 
where hundreds of millions are involved, with the 
great probability of failure, woulc. deter any one 
controlling a large amount of capital, from investing 
his money. 

There is a keen though friendly rivalry between 
the different states into which Central America is | 
divided, in respect to the particular route passing 
through each territory, and it would be as difficult to 
convince a Mexican that there was any point more 
favourable than Tehuantepec for the pu of 
either a railway or canal, as to get a Nicara- 





guan to admit that there was even one 


construction of a public way. After Sefior Garay 
there were several who obtained concessions, but no 
attempt was made at building a line until 1879, 
when an American, Mr. Larned, organised a com- 
pany, he having obtained some further privileges. 
This company constructed a few miles of road on 
the Gulf end, and then matters hung fire until the 
Government declared the concession forfeited by 
non-completion or non-fulfilment of the conditions. 
The Government then placed the matter in the 
hands of Don Delfin Sanchez, as contractor, and 
the engineering department under the direction of 
the well-known Mexican engineers Sejiores Velas- 

















had been secured—one which guarantees the 
prompt and substantial completion of the work. 
Had this railway been constructed and in opera- 
tion years ago it would have proved a dangerous and 


| probably successful rival of the Panama Railway. 


The total length of the Tehuantepec Railway from 
the Gulf of Mexico, at the Coalzacoalcos Bar, to the 
Pacific Port of Salina Cruz, is about 170 miles. 
The summit elevation at the Chivela Pass is about 
700 ft. above tide water. The maximum gradient 
on the Pacific slope is 2.5 per cent., and on the 
Atlantic slope 2 per cent. Considerable bridging 
is needed, and some good-sized structures necessary 
over the Tehuantepec River, the San Geronimo and 
the Rio Verde, at the foot of the divide. Theline 
after reaching the Atlantic slope crosses the north- 
western watershed of the Coalzacoalcos River, and 
on that account bridging is considerably increased. 
While the general character of the country between 
the Rio Verde and the Pacific coast is an immense 
flat, the climate being very dry, the Atlantic slope 





is subject to a continuous rainfall, and the heavy 
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growth of forest and vegetation gives it an entirely 
distinct character. In the interior there are large 
open savannahs, where large numbers of cattle are 
raised, and there the climate is cooler and better 
adapted for European settlement. The Coatza- 
coalcos River is navigable for about 30 miles 
from its mouth. At about 20 miles from 
the bar is situated the town of Minatillan, a 
picturesque river settlement, doing a consider- 
able trade, particularly in lumber, rubber and 
other products. The bar of the Coatzacoalcos has 
about 9 ft. of water, and is of a permanent charac- 
ter, being composed of a hard material somewhat 
resembling the talpatule of Central America, and 
it resists the scouring action of the river. It is) 
the intention of the present administration to open | 
a deep and broad channel through this bar, which | 
is about 1000 ft. to 1500 ft. across, the water on| 
the river side being at present deep enough for the | 
largest ocean vessels. This will secure, at least on | 
the Gulf coast, a good harbour, the absence of 





vegetable matter, which, in any climate, is a source 
of disease and bad health generally. The writer 
has known men to die in Montana during the con- 
struction of the Montana extension of the Minnea- 
polis and Manitoba Railway (1887), from practically 


the same form of sickness that carried off so many 


during the canal works at Panama, and if the 
number who died owing to their own carelessness 
in unnecessarily exposing themselves, could be 
known, it would reduce considerably the long list 
of unfortunates who now rest quietly in their 
graves, and whose deaths public opinion has 
placed to the account of the climate. The same 
occurred during the construction of the railway 
across the Isthmus of Panama, and a common 
belief is that the construction of that line cost, for 
every tie or sleeper in place, a human life. This 
is only an absurd exaggeration. The mortality was, 
of course, very great, but was principally due to 
the unlimited consumption of over-ripe fruit and 
equally unripe whisky, in combination with fat 





Fic. 2. TowN OF RAMA, BLEWFIELDS RIVER. 


which is about the only drawback to this otherwise 
splendid route. The prevalence of the ‘‘ norther” 
on all the shores of the Gulf of Mexico, from 
Florida to Yucatan and down the coast of the 
Carribean Sea to the Isthmus of Panama, render all 
the ports along the extensive coast line subject to 
the attacks, more than once every year, of this 
destructive visitor, and particularly during the 
months of December, January and February. 

On the Pacific, at Salina Cruz, the same occurs, 
as the depression in the cordillera acts asa kind 
of funnel for the air currents of the Atlantic to 
cross over to the Pacific side of the Isthmus. This 
phenomenon is noticeable wherever the depressions 
occur in the Andes range. It is felt in Honduras, 
in Nicaragua, as well as at Panama. On the con- 
trary, where the main cordillera is elevated like the 
coast of Mexico north of Tehuantepec and Southern 
Central America, with the exception of the points 
mentioned, there is rarely, if ever, any signs of a 
strong north wind. The exceptions are generally | 
due to local disturbances. Another point I would | 
mention regarding the districts visited or affected 
by northers is that where they occur there is 
greater freedom from malarial fevers. Even 
Panama, the reputation of which as a health re- 
sort is very much below ‘‘ par,” is actually healthier 
than many other portions of the Mexican and 
Central American coast. A great deal of the sick- 
ness and mortality which has given Panama such an 
unenviable reputation, was as much due to reckless- 
ness in manner of living on the part of the victims 


pork and tainted salt mess beef and all other nasti- 
ness with which some contractors think proper to 
feed their men, when it means that the mess ac- 
count will bring in as much profit as the work 
itself. An illustration of this was had in the col- 
lapse of the American company which undertook 
to build the Madeira and Mamore Railway in 
Brazil. The men were furnished with a class of 
provisions utterly unsuited to a tropical climate, 
the result being a great amount of sickness and 
mortality among the northern men. 

Owing to the ‘‘norther” the Port of Salina 
Cruz is by no means a safe place for vessels. The 
captains of the Pacific Mail Steamship Company, 
who touch at this point, all give it a bad name and 
look upon it as one of the worst ports on the coast 
during the dry or ‘‘norther” season. This is only 
natural, as the sailors are kept busy sweeping away 
the sand, with which the air is filled, as it forms 
miniature drifts where the strong wind has carried 
it behind some sheltering skylights or line of state 
rooms. All the doors and windows have to be kept 
closed to prevent the sand entering. Then the 
captain may be a day or two before he can com- 
municate with the shore, as it would be utterly im- 
possible for a row boat to be propelled against such 
a wind as usually blows during a “‘norther.” Again, 
the captain is often obliged to drop an extra anchor, 
which has a soothing effect on his temper, particu- 
larly if he finds that the two have become fouled 
by the swinging of the ship. It sometimes hap- 
pens that when he has half of the cargo, manifested 





as to the moyement of large quantities of decaying 


to the port, discharged, the blithesome ‘‘norther” 





makes its appearance and stops all discharging, so 
he has to entertain a Custom House officer on 
board without any chance of putting him ashore or 
obtaining his clearance papers. With all this he 
is perhaps a day or two behind time and has to 
make connections with a ‘‘ through” steamer from 
San Francisco at Acapulco. It is only then that.a 
Pacific mail captain becomes truly eloquent, and 
the captain’s boy watches him steathily out of the 
corner of his eye so as to be able to anticipate any 
loose object that might be carried by the force of 
the wind or propelled by an energetic movement 
of the captain’s arm, who in a fit of absent mind- 
edness, has taken him for the clerk of the weather. 

The holding ground is bad at Salina Cruz, and 
ships often have to put to sea during the ‘‘northers” 
to await the end of the storm. There is no actual 
danger, as the worst winds are off shore, and the 
greatest loss sustained would be that of an anchor 
or two, but most captains who are familiar with 
this port generally run to sea and beat about until 
the ‘‘norther” blows itself out. 

A pier has now been built at Salina Cruz, and it 
greatly adds to the facilities of handling freight, 
and if the projected breakwater from the mora is 
carried out the safety of the port will be vastly 
increased. The station of the North and South 
American Cable Company is established at this 
port, the deep sea cable entering on the eastern 
side of the bay. A land line across the isthmus to 
Coatzacoalcos River mouth connects with the deep 
sea cable in the Gulf, so that direct communication 
is obtained with Vera Cruz and Galveston. 

Salina Cruz is an open bay with two high bluffs 
on either end. The western point, called the 
mora, has a reef partly submerged running out a 
short distance to sea. This has been spoken of as 
a good point to build a breakwater, and there is an 
abundance of good material close at hand. There 
are no rivers flowing into the bay. High hills 
surround it, and but very little vegetation is seen. 
The town is built on the sandbank formed by the 
action of the tides, and behind it lies a shallow 
lagoon, which is generally without water during 
the dry season. To the west, on the other side 
of the mora, is another laguna or salinas, where 
considerable salt is taken every year. On the east 
side, and some 10 or 12 miles off, is the old port 
of La Ventosa, which takes its name from the 
frequency and strength of the ‘‘northers.” Being 
less protected than Salina Cruz, it was abandoned 
in favour of the latter port. However, as regards 
‘*northers,” one place is as bad as the other, but 
the ‘‘holding ground” is, perhaps, a little better 
at Salinas. 

The city of Tehuantepec is twelve miles from 
Salina Cruz—population 15,000. One hundred and 
fifty miles east of Salina Cruz, down the coast, is 
the port of Tonola, in the State of Chiapas. It 
was near this point that the Panama Railway Com- 
pany’s steamer Guatemala was lost. There is a 
wharf several hundred feet in length and built of 
wood, the piles being protected against the attacks 
of the torido nawalis by cement casing. The com- 
pany which is engaged in this work is also con- 
structing a line of railway which will pass through 
Juchitan and join the interoceanic line at Tehuan- 
tepec. Another line is projected to the capital of 
the State of Chiapas, which is situated 4600 ft. 
above sea level. This will open a hitherto im- 
perfectly known — of Mexico, which is ex- 
tremely rich, and a very large area of country 
suitable for the cultivation of coffee will be made 
available for occupation. 

The future of Chiapas promises to be a great 
one, as, in case European immigration is ever 
attracted to Spanish American countries, Chiapas 
will, on account of the character of the climate, 
become a favourite point for settlement. The port 
of Tonola is an open roadstead without any natural 
protection whatever from the full force of the 
Pacific swell. The country back of it is low, and 
the place is considered unhealthy, but not more so 
than any other portions of the low flat coast lands 
in Central America generally. The town of Tonola 
is eighteen miles from the port. 

One hundred and twenty miles further down the 
coast, and within a few miles of the Guatemalan 
frontier, is the little port of San Benito, the most 
southerly of Mexican ports. Like Tonola, it is an 
open roadstead. It is distant about 23 miles from 
Tapachula, A pier has recently been constructed 
there, and it was badly needed, as the discharging 
and loading of freight was both difficult and dan- 





gerous, on account of the heavy surf which breaks 





SEN IR Paes eases 





238 


ENGINEERING. 





[Auc. 19, 1892. 








on the coast. The steamers had often to pass, not 
being able to send even the mailashore. This port 
is in Loconosca, a district long in dispute between 
Guatemala and Mexico, but which has now become 
the territory of the latter. Loconosca is particularly 
noted for its cacao or chocolate bean. It also pro- 
duces a fine grade of coffee, and was the first dis- 
trict in which the rubber trees were regularly 
planted in groves asa speculation. The result of 
the attempt ought to be an inducement to other 
places to follow the example. 

The country between the coast and Tapachula 
resembles, after the first few miles near the Estero 
or lagoons are passed, more a well kept English 
park than a neglected piece of country given up to 
cattle grazing in southern Mexico. Beautifully 
picturesque clumps of timber lie scattered over an 
immense natural savannah covered with fine green 
grass, the groups of timber, forming islands, as it 
were, of a deeper green, with masses of various 
coloured creepers and parasites, the background 
being filled in by the volcanoes behind Tapachula. 
The combination is a picture difficult to be sur- 
passed in any country. A line of railway was 
surveyed for between San Benito and Tapachula 
in 1885, but nothing came of it. It was an 
American undertaking and was part of the pro- 
gramme of the Mexican Colonization Company of 
New York. This association broke up, although 
the Government gave it 1,000,000 acres of land 
and a number of families had arrived from Cali- 
fornia and other parts of the United States. 
Having lost the little they had, the latter managed 
to get back to their former homes again, and their 
descriptions of Mexico and the Mexicans were 
sufficient to deter their friends from venturing into 
the land of the Aztecs. Still, Loconosco is an 
exceptionally rich country, and if foreigners would 
only work half as hard in Spanish American 
countries as they are obliged to do in their own, a 
comfortable future, if not a fortune, would be their 
reward. 

As we intend to refer to the development of each 
country, we shall take them in order, proceeding 
southward, 

(To be continued.) 
LONDON SOCIETIES.—No. XIX. 
Tue Royat InstiruTrion—continued., 

In the early days of the Royal Institution much 

importance was attached to the study of geology 








.and mineralogy ; and a collection of minerals 


illustrating the rocks of the British Isles was com- 
menced by Davy. On Brande’s accession to office 
he largely added to this collection, making tours 
through Great Britain for the purpose. The 
specimens which he collected exhibited the most 
remarkable phenomena of stratification, showing 
also the products peculiar to particular districts, 
and thus giving a general outline of the geology of 
our country. He wrote an explanatory catalogue 
of this collection, which at the time (1816-29) 
served as a hand-book for students. 

Brande was a supporter of the Huttonian theory, 
though at the same time pointing out many flaws 
in its details. His views may possess some interest 
to-day, as illustrating the magnificent exposition of 
the Huttonian theory just given by Sir Archibald 
Giekie in his presidential address to the British Asso- 
ciation. Brandeconsidered thatthis theory wasadmir- 
ably adapted to account for the irregularities and dis- 
lodgments of strata. The progress of discovery in his 
time wassingularly propitious to the Huttonian views. 
Brande drew special attention to the researches 
of Sir James Hall respecting the effects of heat, 
modified by compression, as disclosing a series of 
facts eminently in their favour; the experiments 
of Gregory Watt upon the fusion of Rowley rag- 
stone, as being sys Eanes ; and above all 
the discoveries of Sir Humphry Davy concerning 
the nature of the earths, as producing very weighty 
evidence. If it were admitted that their bases existed 
in a metallic state beneath the sur‘ace, and in his 
opinion there was no reason why theyshould not, the 
accession of water or other agents would produce 
effects adequate to account for those convulsions 
and elevations which the theory required, as a set 
off against the slow but sure destruction of all the 
protuberances on the earth’s surface, by the resist- 
less assaults of ever varying temperature, and the 
agencies of streams. He considered that the most 
plausible objection to the Huttonian theory was 
founded upon the existence of fusible crystalline 
substances imbedded in others of extreme infusi- 
bility. In all Brande’s work, promise of commercial 





advantage was held out as a reward for patient re- 
search, and even this catalogue of a mineralogical 
collection was, in his hands, made a guide-book to the 
mining engineer and prospector. Even at the 
present time the writer thinks it might be profitably 
looked through in this light. 

The collection was expanded into a museum by 
addition of mineral specimens from all parts of the 
world, scientific apparatus of historic interest from 
the time of Cavendish onwards, curiosities and 
relics of Arctic, African, and other geographical 
explorations, results of important experiments con- 
ducted in the Royal Institution laboratory, and the 
laboratories of the world.* It was housed in two 
well-planned rooms, fitted with wall-cases and 
tables and admirably lit from the roof. The 
building was pulled down and the collection dis- 
persed when the new laboratories were built. 
For many years the museum was entered in all 
guide-books to London as a place which visitors 
ought to see. After the withdrawal of Brande 
from the Royal Institution the minerals were no 
longer required for lecture illustration. 

In 1823, when fairly installed at the Royal 
Institution, being superintendent of the house and 
having full command of all its resources, Brande 
was consulted by the Government and drew up a 
report on the manufacture of iron and steel]. The 
manufacture of metallic alloys for coinage formed a 
part of the inquiry ; and the office being vacant in 
1825, Brande was appointed superintendent of the 
die department at the Royal Mint. 

Although never receiving the smallest grant in 
aid from the Treasury, the members of the Royal 
Institution have always, through their professors, 
been willing at their own cost to carry on investi- 
gations for the benefit of the Government, provided 
only that there was some probability that new dis- 
coveries valuable to the advancement of science 
would result. 

Faraday joined Brande in 1825, associated with 
him in the delivery of the laboratory lectures, and 
also assisted him in the publication of the 
‘*Quarterly Journal of Science and the Arts,” 
edited at the Royal Institution. This publication 
commenced in 1816 and was carried on until 1836. 
From that time there is little left to chronicle. 
Brande, ever bearing in mind the motto of the 
Royal Institution ‘‘Illustrans commoda vite,” 
followed Count Rumford in endeavouring to bring 
the advantages of scientific krowledge home to the 
upper and middle classes. 

The usefulness of Brande’s work at the Royal 
Institution may be judged of by the subjects 
chosen by him for his Friday evening discourses ; 
a few of these, from 1841-52, are given hap-hazard 
below. Manufacture of White Lead; Improve- 
ments in the Manufacture of Gas for the Purpose 
of Illumination ; Starch ; Fermentation ; Business 
of the Mint; Electro-Chemical Protection of 
Metals ; Gun-Cotton ; Composition of Ether and 
Chloroform and their Physiological Effects ; Theory 
and Practice of the Production of Light; Manu- 
facture of Sugar; Peat and its Products ; Electro- 
Magnetic Clocks. 

Professor Brande’s last Friday evening dis- 
course was on Electro- Magnetic Clocks. He 
had been especially struck by the excellent illus- 
tration Mr. Shepherd’s clocks afforded of the use 
of electro-magnetism as their moving power, its 
force being employed to give impulse to the pendu- 
lum, to propel the ordinary movement of the clock, 
and to effect the striking of the hour, no auxiliary 
weights or springs being in any case employed. 
He described the mechanism of the pendulum, 
which was arranged so as to make and break an 
electric circuit and simultaneously to make and 
unmake a series of electro-magnets, each of which 
was the motor for another clock. The publicity 
thus given, led to the putting up of electric 
clocks at various railway stations, and ultimately 
to the establishment of the system at Green- 
wich under the direction of the Astronomer Royal, 
whereby electric time signals are periodically sent 
to all parts of the United Kingdom. 

As a lecturer and teacher Brande was indefati- 
gable ; in addition to the lectures regularly de- 
livered at the Royal Institution and the Society of 
Apothecaries, he lectured for some time on 
chemistry to the classes at St. Bartholomew’s 
Medical School. A large number of the past and 





* A diamond converted into coke by Faraday in the 
voltaic arc was the subject of much admiration, visitors 
almost always asking when he would perform the reverse 
operation, 





some few even of the present generation, whether 
in or out of the medical profession, owe much of 
their knowledge of this science to his teaching. 

No scientific man who was brought in contact 
with Brande could fail to be struck with the 
accuracy and extent of his knowledge. the reten- 
tiveness of his memory, and the truthfulness and 
honesty of purpose by which he was always actuated. 
The friend of Guy Lussac and Ménard and the 
associate of Davy and Faraday, he formed a con- 
necting link between the chemists of the past and 
present generation. He lived to see the most 
remarkable changes in the science which he had 
himself so successfully cultivated, but, like his 
great contemporaries, he preferred demonstration 
to speculation ; and although ready to adopt what 
was established by experiment, however it might 
conflict with his previous views, he was strongly 
opposed to innovations based upon mere hypotheses. 
In private life Mr. Brande was well known as a 
man of genial character. His conversational 
powers were great, and no man could pass an hour 
in his society without retaining a pleasant remini- 
scence of him as a companion.* 

When Brande began to lecture, science was held in 
utter contempt bya large number of persons high in 
rank, cultivated in intellect, rulers of men. Brande, 
opening a course of lectures on the Principles of 
Chemical Science, had to show the fallacy of the 
— entertained by the greatest political 
philosophers of the futility of scientific research, 
and in a measure to apologise for the assertion of 
the right of science to a due share of intellectual 
devotion, and to point out that the foundation and 
rapid growth of the Royal Institution and its civic 
sister, the London Institution, demonstrated that 
high station, rank, and wealth are not incompatible 
with enlarged minds, liberal views, and cultivated 
understandings. 

Above all he held (and on this ground alone, if on 
no other, such Institutions as the ‘‘ Royal” have 
justified their existence) that ‘‘the object of a 
public teacher is no longer to inculcate a particular 
set of dogmas, but to prepare his pupils for exer- 
cising their own judgments, bearing always in mind 
that without mechanical performances, refined 
speculating is an empty dream, and also, that 
without theoretical reasoning, dexterity is little 
more than a brute instinct.” ‘It is a common 
though gross error,” said Brande in 1819 (and in 
1892 his words are still in season) ‘‘ to depreciate 
the abstract inquiries of the philosopher and the 
chemist, to consider all as empty and idle that does 
not contribute to immediate instruction and profit, 
forgetting that often hewho has excited the derision 
of his contemporaries, has merited and received the 
gratitude of posterity.” Inthe Royal Institution 
Professor Young was a sad and striking example of 
the blindness of his fellows, or the wave theory 
of light would not have been contemptuously 
rejected. 

It would be trite and tedious to enumerate all 
that chemistry has done for the arts of bleaching, 
dyeing, calico printing, and tanning ; in the arts of 
pottery, of glass and porcelain, or in the appa- 
rently more remote operations of the brewer and 
the distiller, but it may not be useless to point 
out that the discovery of the present mode of 
making oil cf vitrol, of preparing vinegar from 
wood, of extracting the pure acid from the lemon, 
result from abstruse and apparently abstract 
inquiries into the propagation and effects of heat, 
and that these researches are so many sources 
whence improvements have been derived, and 
whence individuals, often ignorant of their origin, 
have enriched themselves and benefitted the com- 
munity. 

“Tt has been said that literary and scientific 
attainments are incompatible with that attention 
to business, with that activity of mind, which is 
essential to those who would flourish in mercantile 
and commercial occupations ; and it has been sup- 
posed that the young man, who is just entering upon 
the career of life, is particularly open to such objec- 
tionable and unpropitious influences.” These fal- 
lacies it was the business of Brande to combat 
throughout his life, and by precept and demonstra- 
tion to prove that the inductive logic of purely 
scientific research was of greater value to the 
nation than the recording of past events of human 
history, or comparing the aphorisms of one set of 
metaphysicians with those of another. That his 
colleague Faraday, by his researches, which had 





* Alfred S. Taylor. Proc. Royal Soc., vol. xvi., page 1, 
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apparently no end but to increase knowledge, was as 
certainly helping forward the material comfort and 
affluence of the world as had Watt and his fellows 
by the improvement of the steam engine. How 
true his foresight let this our day speak, when 
transmission of electrical force is achieved, and 
some of the so-called waste forces of the world are 
compelled to relieve man’s bodily toil and leave his 
mind and hands free to pursue higher things than 
the mere fulfilment of his animal wants and 
cravings. 

This line of action and reasoning Brande main- 
tained to the end of his life, and that he did so suc- 
cessfully may be inferred from his last words at the 
Royal Institution. At the conclusion of his final 
lecture, April 3, 1852, he fitly ended his honour- 
able career as an active professor by the following 
words: ‘‘T have endeavoured to show the inti- 
mate relations that subsist between abstract science 
and the useful arts, between the refinements of 
modern chemistry and the improved and extended 
condition of some of our leading manufactures ; 
and having brought it to a conclusion, I must take 
my leave. In the year 1812, when Sir Humphry 
Davy retired from office, I was desired by the 
managers of this Institution to prepare a proba- 
tionary course of lectures, which I delivered at this 
table in 1813, and was immediately after elected 
to the vacant chair; so that I have been officially 
attached to the Royal Institution for a period of 
forty years. During the greater part of that time, 
namely, from 1815 to 1848, Ialso delivered a series 
of lectures and demonstrations on theoretical and 
practical chemistry in the laboratory below. They 
were intended for all denominations of students, 
and were given thrice weekly from October to 
May. They were the first lectures in London in 
which so extended a view of chemistry, and of its 
applications, including technical, mineralogical, 
geological, and medical chemistry was attempted ; 
and I look back upon them with much satisfaction, 
because I think I may fairly claim for them the 
merit of having completed the scheme, and added 
to the usefulness of this Institution ; of having 
helped to diffuse that knowledge and love of the 
science now so general; of having done so 
amongst all grades and classes of students; 
of having, therefore, fulfilled one of our principal 
objects. As tothe lectures in this theatre, I must 
not pretend to conceal from you that I relinquish 
them with regret. The teaching of chemistry here 
has always been a delight to me; and to have 
successfully taught it for so extended a period, and 
to such an audience, has been, and indeed can be, 
the privilege of a very few ; and believe me I duly 
appreciate it, and that I look back with feelings, 
which I cannot represent in words, at the confi- 
dence which the successive managers of this Institu- 
tion have placed in me, and at the uninterrupted 
kindness and attention with which my imperfect 
endeavours to set forth the truths of chemical science 
in their varied relations ; as evidences of the wisdom, 
power, and benificence of the Creator on the one 
hand : and on the other, in their multifarious bear- 
ings upon the sister sciences and upon the useful 
arts, have been received. There are also other 
considerations which necessarily press themselves 
upon me at the present moment, arising out of a 
retrospect of the very large portion of my life 
which has been passed within these walls, and as 
an ofticer of this establishment. I rejoice in leav- 
ing it, in all respects, more prosperous than at any 
former period, its scientific fame more pre-eminent, 
its foundations more secure, its halls more fre- 
quented, its usefulness more acknowledged, and I 
cannot help discerning in this Institution one fer- 
tile source of that popularity of science and exten- 
sion of schools for scientific instruction which so 
peculiarly distinguish the present age, and has more 
especially manifested itself inthis mighty metropolis. 
Looking personally at the Royal Institution I revere 
it as my alma mater, where as aschoolboy I listened 
to the fruitful eloquence of Davy, and afterwards 
partook of his acquaintance and friendship ; where 
I acquired the patronage of Sir Joseph Banks ; 
where I was singled out by Wollaston as his suc- 
cessor in the secretaryship of the Royal Society ; 
where I came into the frequent contact of the 
chiefs of literature, science, and art ; where Fara- 
day became my pupil, my colleague, and friend. 
These, I assure you, are only a very few of the proud 
and pleasing reminiscences which accompany mefrom 
this place, and they are unsullied and unalloyed ; 
they have never been clouded, tainted, or em- 
bittered, I again, therefore, thank you for all 





your partiality and kindness, and in gratitude to 
Providence, in whose hands are all the issues of 
our lives, I respectfully beg you to accept my affec- 
tionate farewell.” 

At the monthly meeting of the members on 
April 5, 1852, the managers reported that Professor 
Brande announced his intention to resign his pro- 
fessorship of chemistry in the Royal Institution on 
account of his health, whereupon it was resolved 
that the committee of managers receive with great 
regret the communication from Mr. Brande, and in 
accepting his resignation they wish unanimously 
to express to him their high sense of the ability, 
intelligence, and urbanity, with which, during 
thirty-nine years, he has fulfilled the duties of his 
office. 

That it was also resolved: That in further 
testimony of the high estimation entertained of 
Mr. Brande’s eminent services he be recommended 
to the members of the Institution for election as 
honorary professor of chemistry. 

On the motion of Professor Faraday, seconded by 
Sir John P. Boileau, Bart., and agreed to unani- 
mously, Mr. W. T. Brande, F.R.S., L. and E., was 
put in nomination from the chair as honorary pro- 
fessor of chemistry in the Royal Institution, and 
on May 3 following was unanimously elected. 





NOTES. 
Tue Firow or Water IN PIres. 

Many formule have been devised by various 
engineers for expressing the relation between the 
velocity of flow in a pipe and the head required to 
produce it. Unfortunately all of them are com- 
plicated, and cannot be used for mental calculation 
or in making rapid approximations. It may be 
noted, however, that in the vast majority of cases 
arising in practice, the velocity of flow lies between 
2 ft. and 4 ft. per second, and on an average is 3 ft. 
a second. The head required to maintain this 
latter velocity through a length of clean cast-iron 
pipe is then 

Head in feet= Length of pipe in feet = 
25 x diameter of pipe in inches 


and the discharge in cubic feet per minute is very 
nearly equal to the square of the diameter of the pipe 
in inches, the error being under 2 per cent. in excess. 
Both thesecalculationsare easily performed mentally. 
For a velocity of 1 ft. per second less than 3 ft. per 
second, the head must be reduced one-half, and by a 
proportionate amount for intermediate cases. For 
a velocity of 1 ft. per second more than 3 ft. per 
second, the head must be increased by .7 times that 
required for a 3-ft. velocity, and that required for 
intermediate cases can again be determined by 
adding a proportionate amount for that required 
for the 1 ft. increase. In this way the head 
required to maintain through a clean cast-iron 
pipe a velocity of not less than 2 ft. a second, 
nor more than 4 ft. a second, which are the 
limits usually adopted in practice, can be deter- 
mined mentally with an accuracy sufficient for 
99 per cent. of the cases that arise in an engineer’s 
practice. Having the discharge at a velocity of 
3 ft. a second it is of course easy to obtain the 
discharge at any other velocity. 


Tue Brain Crosep Circuit System ¥oR ELECTRIC 
Tram LINES. 

Mr. C. T. Brain, of Bell’s-buildings, South John- 
street, Liverpool, has recently proposed an in- 
genious form of closed conduit for electric tram 
lines. Some efficient form of such conduit is badly 
wanted, as it is unlikely the overhead system will 
be much further extended here. Visitors to America 
had often referred to its ugliness, but its full 
hideousness was perhaps not appreciated by Eng- 
lish people till the recent installation of a couple 
of lines on the system in this country. This being 
so, future lines must be run either on the second- 
ary battery or conduit systems. At present the 
former is, in the opinion of many competent authori- 
ties, unsatisfactory, and as ordinarily built the con- 
duit is not much better, the open slot being a great 
objection, and the different methods which have 
been suggested for getting rid of this have not yet 
been adopted on any large scale, though proposals 
have been numerous. Mr. Brain’s idea is to build 
the conduit with a comparatively wide slot, and 
then to cover this opening with a stout iron rail, 
lying flush with the surface of the street. To 
enable the collector attached to the car to come in 
contact with the cable, this rail is raised from its 
seat as the car goes, by rollers beneath it, which 





are carried on [J’s attached to the car. After the car 
has passed the cover rail falls back into its place. 
Thus at any time the conduit is open only under 
the car, being completely closed both before it and 
behind it by the cover rail. The wide slot which 
can be used with this system enables the collector 
carriers to be made of ample strength, and by 
removing the cover rail of any section the cable and 
its supports can be easily got at for repairs, no 
taking up of the roadway being required. The 
cover keeps the conduit free from dirt, which would 
injure the insulation of the conductor. Mr. Brain 
claims that the working of a road built on his 
system would not be liable to interruption by frost 
or snow, and that the working expenses would be 
very low. 


Frreproor FL oorrina. 

One of the reasons why fireproof flooring is com- 
paratively so little used is its great cost as com- 
pared with the old wooden floors. This cost is 
partly due to its very considerable weight, which 
necessitates the use of I beams of heavy section to 
support it. With a view to reducing the load to be 
carried by the joists, and also of simplifying the 
laying of such floors, Stuart’s Granolithic Paving 
Company, Limited, of Church-row, Limehouse, E., 
have been experimenting with slabs and arches 
of concrete in which the material is reinforced 
on the side exposed to tension by a network 
of iron rods. In preparing a slab a network 
of }-in. rods crossing each other so as to make 
a 3-in. mesh, and bound with wire, at the inter- 
sections, is laid at the bottom of the mould, and 
after the concrete has been poured in, this network 
is raised up so as to lie at a distance of abour } in. 
from the bottom of the mould and the lower face of 
the concrete slab. A number of these slabs were 

repared about three months ago, and were tested 
ast week at the works of the company. Perhaps 
the most instructive of the experiments was one in 
which a slab 6 ft. square and 2 in. thick was sup- 
ported on two of its edges and loaded uniformly. 
At a load of 213 1b. per square foot the deflection 
was 1}in., and at 231 lb. the slab cracked in two. If 
the slab had been homogeneous the stress at rupture 
would therefore have been 1560 Ib. per square inch, 
so that it is evident that the addition of the iron had 
materially strengthened it. In another experiment 
a similar slab, supported all round, was tested by 
dropping on it a block weighing 2 cwt. from a height 
of about 7 ft. The block struck the slab with one 
of its corners and punched a hole through it, but 
did not appear to injure the general mass of the 
slab materially, there being very little cracking. 
In some further experiments, two arches were 
built of concrete, the thickness of the arch being 
2in., the span 7 ft., and the rise 54in. One of 
these was of concrete gauged 4 to 1, and the other 
was granolithic concrete. The first gave a deflec- 
tion of 4 in. with a load equal to 150 lb. per square 
foot ; whilst with the second arch this deflection was 
only reached with a load of 395 lb. per square foot. 
On increasing the loads with a view to breaking the 
slabs the abutments gave way, and the true break- 
ing load could not therefore be ascertained. Some 
further experiments were made, but the above were 
those of most interest, and appear to show that the 
use of the iron network greatly increases the re- 
sistance of the slabs. 








New ORLEANS AND SoutH AmEricAa.—Some Cincinnati 
capitalists have been arranging for the establishment of 
a steamship line from New ee to South America. 

THe ‘‘T'rxas.”—The United States steel line-of- 
battle ship Texas, which was launched recently at the 
Norfolk Navy Yard, is a sister ship to the Maine, which 
was launched at the Brooklyn Navy Yard November, 
1890. The Maine will shortly be ready for her steam 
trial, but two years will elapse before the Texas can be 
made ready for sea. The vessel is built of steel through- 
out, with a double bottom so arranged that the compart- 
ment may be used for water ballast. For defence she has 
a water-line belt of 12-in. steel armour in the wake of the 
magazines, engines, and boilers. Her dimensions are— 
Length, 301 ft. 4 in.; breadth, 64 ft. 7 in.; mean 
draught, 22 ft. 6 in.; displacement, 6300 tons: 
indicated horse-power, 8600; maximum speed, 17 knots 

r hour. The main battery will consist of two 12-in. 

reechloading rifles mounted in turrets, and six 6-in. 
breechloading rifles protected by shields. The turrets 
for the 12-in. guns will be placed en échelon, one on the 
port side just forward amidships, and the other on the 
starboard, just abaft amidships, so as to give each a fore- 
and-aft fire. The motive power will be supplied by two 
triple-expansion engines placed in two separate watertight 
compartments, and driving twin-screws. Steam will be 
furnished by four double-ended boilers, each 14 ft, in dia- 
meter and 17 ft. long. 
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MISCELLANEA. 

THE project of holding an international exhibition in 
Berlin has now been finally abandoned as a consequence 
of adverse reports on its advisability from the industrial 
centres of the German Empire. 


The largest aluminium works in the world are in 
Switzerland, where a water power of 1500 horse-power 
is used on the manufacture, These works produce about 
1200 Ib. of the metal daily. 


An American firm has introduced an electric pump, 
which is intended for use in sinking shafts, and can be 
worked slung from a rope. The motor is placed above 
the pumps, which are three in number, and works them 
by means of gearing. The pumps have a vertical throw. 


The gross receipts of the twenty-three principal rail- 
ways of the United oe for the week ended 
August 7, amounted, on 16,3874 miles, to 1,714,695/., and 
for the corresponding period of 1891, on 16,316 miles, to 
1,685,521/., an increase of 714 miles, or 0.4 per cent., and 
an increase of 29,1741., or 1.7 per cent. 


One thousand seven hundred and seventeen miles of 
railway are now open for traffic in Japan, of which 
127 miles were opened last year. But little more work 
is being done, the only line now in progress being a short 
length of five miles which is needed to fill up a gap in the 
lines connecting Yokohama with the north-west. 


The Hungarian Minister of Commerce has published an 
official report of the progress made in the blasting opera- 
tions which are now being carried on at the Iron Gates on 
the Lower Danube. The report states that there is no 
reason to fear that the work willl not be finished by the 
end of December, 1895, when the time arranged by con- 
tract for the completion of the work will expire. 


The new hopper dredger Triton, constructed by W. 
Simons and Co., for the Government of Ceylon, under 
the direction of Messrs. Coode, Son, and Matthews, 
Westminster, after very satisfactory dredging and steam- 
ing trials on the Clyde in presence of Mr. Coode 
and Mr. Wilson Wingate, sailed from Greenock, the 
7th inst., and passed Gibraltar on the 16th, all well, 
on her way to Colombo. 


Newbold Revel, the seat of Mr. H. E. Woods, near 
Rugby, is being fitted throughout with the electric light. 
Some 500 incandescent lamps will be employed in the 
hcuse, stables, swimming bath, gymnasium, and racquet 
court, and it is also proposed to fix a search light on the top 
of the house. The plant, which is being designed by Mr. 
A. A. C. Swinton, will consist of two Cornish boilers and 
two Parsons steam turbines and dynamos, the arrange- 
ment being similar to that of the installation recently 
completed by Mr. Swinton at Lambton Castle for the 

jarl of Durham. 


Competitive tests of pneumatic tubes have been ordered 
by the United States Postmaster-General, and the in- 
ventors or owners of pneumatic tube patents are invited 
to submit their devices to the Department before Sep- 
tember 8, 1892. Competitors must give a full description 
of their devices, state their capacity, method of applica- 
tion, and kind and quantity of motive power used, and 
state the time and place at which their plant may be 
tested, and they must bear all expenses attending the 
test. Full information as to the competition may be 
obtained from the Department. 


According to the new issue of Poor’s Manual for 1892, 
the total number of miles of railroad in the United States 
at the close of 1891 was 170,601, of which 4471 miles were 
constructed during the year. The total share capital 
was 4,809,176,651 dols. An increase of 3.6 per cent. on 
the total at the end of the previous year. The gross 
earnings during the year equalled 9.1 per cent. on the 
money invested, and net earnings were equal to 3.1 per 
cent. Including sidings, the mileage of steel single track 
laid was 174,775 miles, and of iron track 39,753 miles. The 
locomotive engines numbered 33,563, and the train mile- 
age was 831,202,376. 

The Russian Government have issued the following 
regulations as to the Portland cement used on publie 
works, The cement shall be made of either from a cal- 
careous marl, or from a mixture containing chalk and 
clay, by burning it until friable and then grinding into a 
fine powder. The percentage of sulphuric acid and 
magnesia must not be greater than from 1.75 to 3 per 
cent. in cements ready for use. ‘The cement should not 
set in less than one hour nor take longer than eight hours, 
A sieve with 4900 meshes per square centimetre should 
pass not less than 50 per cent. of the cement, and one 
with 900 meshes = square centimetre must pass all but 
15 per cent. Atthe end of seven days a briquette of neat 
cement should stand a load of 284 1b. per square inch. 
A briquette of 1 cement to 3 sand should carry 71 Ib. at 
the end of seven days and 1141b. per square inch at 
twenty-eight days. 


About fifty members of the Junior Engineering Society 
visited Bolton, on Tuesday, and wen: through the large 
establishment of Messrs. Dobson and Barlow, Limited, 
the Globe Iron Works of Messrs. Musgrave and Sons, 


Limited, and the Atlas Mills belonging to the same firm. | Th 


The party included Mr. Spencer Wells, M.I.M.E., ex- 
chairman, and several members of the council. Sub- 
sequently the ty were entertained to lunch by Alder- 
man B, A. Dobson, J.P. Mr. Wells invested Alderman 
Dobson with the Society’s insignia of honour, and that 
gentleman’s health was drunk with much enthusiasm. In 
responding, he mentioned that the establishment they 
had been through that day was originally started in 1790. 
The firm now employed over 3000 hands, and paid con- 
siderably over 3000/. weekly in wages. In all, they had 
no fewer than 35 trades in the works, 





Hitherto most of the coal used in Victoria has been 
imported, the seams discovered up till lately being too 
thin to work at a profit. A Royal Commission appointed 
for the purpose of exploring for coal has, however, made 
some important discoveries which promise to free Vic- 
toria from the tribute which she now pays to the colony of 
New South Wales for fuel. Several seams of from 2 ft. 
to 4 ft. 6 in. thick were soon discovered in various locali- 
ties, and more recently seams of pearly 5 ft. in thickness 
have been discovered by drilling. The most important 
finds have, however, been those of brown coal, which 
appears to exist in almost unlimited quantities and in very 
thick beds. This coal is, however, very inferior in quality 
to black coal, and contains a large percentage of water, 
though very little ash. When made in briquettes it is 
said to be well ~~ for domestic use, and inquiries 
are being made in Europe by a Government Commissioner 
— a view to ascertaining the best methods of preparing 
these. 


The labour troubles in America show no signs of abate- 
ment, rather the reverse in fact. During the past week 
strikes of switchmen have taken place on many of the 
Longe railroads, and the troops have had to be called 
out. uch of the trouble seems to be due to the unions, 
which in America appear to be organised on an auto- 
cratic rather than on a democratic basis as in this country. 
Over there it appears that the chief of a union can order 
a strike when and where he pleases, indeed in certain cases 
this power appears to be exercised by under officers 
known as walking delegates, and if reports are true this 
power is often exercised for personal ends and even out 
of pique. In this country such autocratic powers are 
possessed by the leaders of none of the old established 
unions, the decision either to strike or to close a strike 
being made usually by the men themselves voting in 
secret ballot. ‘The consequence is that we frequently see 
men striking against the advice of their leaders, as in the 
late Durham coal strike for instance, but very seldom do 
they do so on the mere order of an autocratic head, as 
appears to be so frequently the case in the States. 


The scheme and plans for the electric ‘ax of 
Southport, prepared by Mr. George Wilkinson, M.I.E.E., 
of London, involving the expenditure of 28,000/., exclu- 
sive of land values, were unanimously adopted by a special 
Town Council meeting held on August 16. The system 
adopted is the high tension alternating current, and the 
generating station is to be erected on a site adjoining the 
present gas works, 14 miles out of town. Special pro- 
vision is being made in the generating station for burn- 
ing refuse fuel from the gas works, and water is available 
for condensing. With these economics, and the advan- 
es to be derived from working the gas and electric 
lighting businesses together, the actual cost of producing 
the electrical energy is expected to be very low. Trunk 
mains (in duplicate) will be laid to transformer sub- 
stations in the town and residential district of Hesketh 
Park, where low-tension distribution mains will be laid. 
The full equipment of the station will be as follows: three 
sets (horizontal engines and dynamos), each equal to an 
output of 100 units, two sets mf 50 units each, and one of 
25 units. Separate exciters will be used, and the alter- 
nators will be worked in parallel. The buildings are very 
substantial and of good elevation, providing an engine- 
room 100 ft. by 40 ft., covered bya single span iron 
irder roof, and commanded by an overhead traveller ; 
hind the engine-room is the boiler-house, 63 ft. 6 in. by 
44 ft. 6 in., covered by a roof in two bays. There is also 
a test room, office, and store room abutting on the end 
of the boiler-house ; a railway siding to the boiler-house 
isalso provided. It is proposed tosupply electric current 
to consumers by meter, at a charge of 6d. per unit, until 
the profits of the business justify a reduction, 


The Corporation of the City of London recently issued 
a Blue-Book dealing with the proposed electric railways, 
Bills for which were introduced into the last Parliament. 
The Corporation resolved to petition against all these 
Bills so as to have full powers of expressing their views. 
With a view of ascertaining what precautions they should 
advocate for protecting the interests of the City, the Cor- 
ration laid a number of question before Mr. J. Wolfe 
rry, M.I.C.E., and Colonel Hayward, who recom- 
mended that in all cases the tubes should be placed at 
least 10 ft. below the undisturbed surface of the London 
clay, in which case neither buildings nor streets on 
the line of the railway would liable to be 
dam . They also recommended that the Corporation 
should insist on all the tubes being 16 ft. in diameter, so 
as to accommodate ordinary rolling stock, but in view of 
the difficulties that would then be met with in raising 
the capital required, the Corporation decided not te press 
this stipulation. The question as to whether lines worked 
by electricity or by cable traction could afford sufficient 
accommodation for present and future traffic has been 
dealt with by the Joint Committee of the Lords and 
Commons, who reported that the evidence submitted to 
them was conclusively in favour of the sufficiency and the 
—_ adaptability of electricity as a motive power for 
the proposed underground tubular railways, whilst the 
method of cabie traction appeared also to be of recognised 
utility, especially in the case of steep pot lines. 
e ye routes appeared to be fairly satisfactory, 
considered as an instalment of the more complete accom- 
modation necessary to meet the constantly increasing 
needs of London. As to the terms and conditions under 
which the subsoil should be appropriated, the committee 
reported that in the case of private property, not under 
the public streets it appeared to them to be desirable that 
the companies should be allowed to acquire a way leave 
instead of purchasing the freehold of the land, subject to 
the terms of the Lands Clauses Acts as to compensation. 
This is a valuable concession to these railway companies, 
and would greatly diminish the expense of construction. 





BECK’S ‘‘HANDY” VALVE. 

THE valve which we illustrate below is of American 
origin, but is now being introduced into this country 
by Messrs. Beck and Co., Limited, of 130, Great 
Suffolk-street, Southwark, London, 8.E. As will 
be seen, it consists essentially of two discs, which are 
mounted by lugs, connected with them, on a spindle 
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fixed to one side of the water-way through the valve. 
These discs bear against each other on a spherical seat, 
best seen in Fig. 1, and when the valve is closed they 
lie between two flat seatings, making a small angle with 
each other. Owing to: this taper, the discs when 
ressed home bear hard on their seats, making a per- 
ectly tight joint. The valve gives a full-way dis- 
charge, and is perfectly steam and water-tight. 





Tue San Dieco Fiume.—The flume which conveys 
the water from the mountains to the reservoir of 
San Diego, California, is the largest in the world. It 
is 35 miles long and is built almost wholly of red wood. 
In its course this monster flume crosses 315 streams 
and canons on trestles, the longest of which, the 
Los Cochos, is 1700 ft. in length and 85 ft. high. The 
Sweetwater trestle, the second longest, is 1200 ft. long and 
85 ft. high. The timbers used in them were put together 
on the ground and raised to their present position by 
horse-power. Besides its many trestles, this flume passes 
through eight tunnels, the longest being 2100 ft. in length. 
hier tunnels are each 6 ft. by 6 ft. in size, with arched 
roofs, 





Excavatine CaNnaLs,—M. A. Dupouchel, a French 
engineer, proposes to excavate the most difficult por- 
tions of the Panama Canal, such as the Culebra cut, by 
a development of the i of hydraulic mining. 
He claims that the most difficult half of the work 
included the damming of the Chagres river, could 
thus be executed at acost of not more than 10,000,000 
francs. As his ideas have as yet been tried only 
on a small scale, he suggests that they should be 
tested by constructing in this fashion a large dam 
in France, at the h of the valley of the Bayse in 
the te gee ved of Gers, a work which has long been 
wanted, and towards which the French Government are 
prepared to advance 2,000,000 francs, 
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THE engravings above illustrate a dredger capable | by ties and crossbeams to the main framing which 
of discharging spoil at considerable distances and oe the ladder. 
which has been transformed from a floating elevator. | he modified system of discharging the spoil has 
The principal alteration was an increase in the em proved most successful, and requires less motive 
of the ladder and in the number of buckets, in order | power for the centrifugal pumps. The alteration con- 
to provide for dredging to a depth of over 26 ft. To) sisted in doing away with the tube or trough of the 
secure a uniform draught of water for the two vessels | elevator and its crab, tie-rods, &c., and by construct- 
which support the elevating apparatus, it was neces-|ing a tube on the first platform, = at a height of 
sary to provide two little floating pontoons (Fig. 2) | about 15 ft. above the water-line. This pipe is sup- 
which keep the ladder midway between the two| ported on the water by some frames placed on rafts. 
vessels while manceuvring, and lift their fore parts by | The raised materials fall in the usual way in the 
increasing the area of displacement. central shoot, which receives a heavy jet of water 

The raising of the ladder is done by the same gear as | from the first centrifugal pump. By this arrangement 
in the elevator ; a crab with swingle trees is added | the dredged products are continuously mixed up with 
for the manwuvring. The top of this crab is secured | water and kept liquid. Two holes are punched in the 









bottom of the shoot conducting the mixture into the 
eduction tube. Behind this tube the second centri- 
fugal pump forces the water in it and pushes forward 
the mud. By this arrangement and by means of the 
second pump there is avoided the conducting of all 
the water to the shoot, which makes a difference in 
the height to which a great part of the water is 
pumped, of nearly 19 ft., and adds to the available 
power of the engine for other work. The whole of 
the alterations described can be carried out in a few 
days, and contractors using this machinery secure 
|the double benefit of having in a single plant a 
| dredger and floating elevator combined. The arrange- 
| ment is the design of Mr. A. F, Smulders of Utrecht. 











| 

| INDUSTRIAL NOTES. 

| ‘THERE has been no further indications of that ex- 
|cessive unrest in the industrial world which was de- 
| veloping itself a week or two ago, but the cloud has 
| not passed away from Lancashire, nor can it be said 
|that perfect peace reigns in the coalfields of Great 
Britain. All that can at present be said is that no 
further serious complications have arisen in either 
case. The boot and shoe trades have chosen their 
umpire, but Sir Henry James has been selected, in 
deference to the employers’ wish, in preference to 
Sir Charles Russell. That will make no difference 
in the situation, as either will settle the terms 
in an impartial manner. The arbitration at pre- 
sent proceeding in this important trade will be of 
lasting advantage to all concerned. The conference 
of employers and employed have already settled the 
hours of work, the meal times, and upon a permanent 
Board of Arbitration. It also affirmed the necessity 
for proper regulations in the workshops, and a com- 
mittee will arrange the regulations and try to enforce 
them in all cases. All disputed points will be referred 
tothe umpire. The revolution in the boot and shoe 





trades has been, on the whole, accomplished with very 
little friction, when we consider the magnitude and 
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extent of the changes introduced. We have now three 
fresh great examples of the value of conciliation, the 
building trades, the tailoring trades, and now the shoe- 
making trades, besides the iron and steelworkers and 
the South Wales miners. 





The monthly report of the Ironfounders’ Society 
states that there is a decrease in the number of unem- 
ployed members, and of other members on the benefit 
funds; and also that the union is financially better off 
than last month. 
branches do not show an improved condition of trade. 
In 64 places, employing 7691 members, trade is re- 
ported to be moderate to dull, as against 67 places, 
employing 8060 last month. In 55 places, employing 
7577 men, trade is described very slack to very bad, 
as against 50 places employing 7237 last month. In 
no case is the sheet marked very good or even good 
this month. Still the unemployed have decreased in 
number by 34—from 1202 to 1168; there is also a 
decrease of eight on the sick list. There was nota 
single member on a te pay during the month, and 
only three last month, On the other trade benefit 
there was an increase from 174 to 182, making eight 
in all. The total membership is now 14,965, last 
year this time the number was 15,268, showing a 

.decrease of 303. The cash balance is now 49,2501.; 
last year this time it was 50,192/. A vote of the 
Society is being taken on a levy of 3d. per member 
for the building operatives of Cardiff, who have been 
on strike for over three months, and who have already 
spent over 5153/. The vote of the Ironfounders’ 
Society has been again taken for ballot on the eight 
hours’ question with the following result: In favour 
of the legal eight-hours day, 2807 ; in favour of eight 
hours by trade union effort, 3497; majority against 
legal enactment, 690. It is significant that only 6304 
voted on the question out of a total membership of 
nearly 15,000 men. Nearly three-fifths did not even 
take the trouble to record their votes. At the eight 
hours demonstration of the trade at Sheffield the reso- 
lution omitted all reference to Parliamentary action, 
but it favoured the reduction of hours to eight per day. 





The monthly report of the Amalgamated Society of 
Engineers regrets to have to state that no improvement 
has taken place in the condition of trade during the 
past month, the position being about the same as in the 
previous month. The total number of members is now 
71,812, of whom 4351 are on donation (out of work) 
benefit, 1338 on the sick list, and 2104 on superannua- 
tion allowance; total on the funds, 7793. No fewer 
than 180 branches in the United Kingdom report the 
state of trade to be ‘‘bad,” while several others say 
it is dull or declining. In some four or five places 
disputes are pending, am no serious strike has taken 
place in any district. Notwithstanding the general 
condition of trade in so many places the suspension or 
discharge of hands is not so general as might have been 
expected. It is noticeable that the decline in trade is 
very gradual, but it is widespread, and is inclining 
constantly towards a more acute stage. In view of 
this possible contingency the society has resolved, by a 
majority of 7461 votes, to make a special levy for the 
benevolent fund for the relief of members in distress, 
The strike at the Parkhead Forge, Rolling Mills, and 
Steel Works is reported to have terminated, the firm 
having withdrawn the notices of a reduction of one 
halfpenny per hour. But at Bradford, Coventry, 
Dublin, Sowerby Bridge, Halifax, Ulverston, and 
Limerick an attempt is being made to reduce wages. 
In the face of this fact the report draws attention to 
the eight hours per day experiment at the Scotia 
Engine Works, Sunderland, where Mr. W. Allan has 
adopted the eight hours’ system. At the end of the 
first six months the experiment had so far succeeded 
that the firm returned the 5 per cent. reduction agreed 
upon when the system was first introduced at the com- 
mencement of the present year. 





The Engineers’ Society, hitherto known as the 
** Amalgamated Society of Engineers,” will in future 
be known as the ‘‘ International Amalgamated Society 
of Engineers,” as renamed by the quinquennial con- 
ference which has just concluded its sittings at Leeds, 
where the members have been in council ever since 
Whitsuntide. Many other changes have been intro- 
duced besides the change of name. The policy gene- 
rally will be the same as heretofore, but in many 
respects the constitution has been remodelled. The 
old system of an executive council of voluntary 
workers, paid expenses only, with a small fee for 
attendance, has been changed to a permanent paid 
executive of eight members, one to be sent by each of 
the eight divisions into which the United Kingdom is 
divided by the Society for this special purpose. Then 
there are to be six paid delegates for organisation pur- 

s. The scope of the society has been enlarged by 


the addition of several branches of industry not for- 
merly included within the rules, so that electrical 
engineers, ‘‘machinemen” in the shipbuilding trades, 
dropforgers, rollturners, diesinkers, press-tool makers, 


But the trade returns of the] pose. 





angle-iron smiths, and apprentices of eighteen years 
of age who have worked at the trade for two 
years, shall be admitted. The age at which members 
can re-enter has been extended from forty to forty-five 
years of age. Then provision is made for the admis- 
sion of older men as trade members only, paying 4d. 
per week, and entitled to strike pay, but not to 
eneral benefits. The superannuation allowance has 
n further secured by a quarterly levy of 1s. per 
member, thus realising 12,000/. a year for that pur- 
Power is also given to the executive to take a 
vote of the members when the proportion out of work 
is below 3 per cent., for the purpose of making a 
special levy to strengthen the financial position of the 
nion. It is also provided that a vote may be taken 
to secure a representative in Parliament. 





There is little change to report in the condition of 
the engineering trades throughout Lancashire. In the 
Manchester district, and most of the surrounding dis- 
tricts, the state of trade, in so far as the engineer- 
ing branches are concerned, may be described as 
moderate, The Oldham district begins to show indi- 
cations of decline, and in some other districts trade is 
very dull, if not positively bad. 





The dispute with the engineers on the Tyne and 
Wear does not seem to be much nearer a settlement, 
notwithstanding the reduced demands of the em- 
ployers to practically 5 per cent, instead of 10 per cent. 
previously demanded. At an aggregate meeting of 
the men, held at Sunderland on Saturday last, some 
20,000 being affected by the proposed reduction, the 
meeting declared against the reduction being acceded 
to, on the grounds that no sufficient reason has been 
furnished for any such reduction. But the state of 
trade in the district is bad, and many of the other 
branches have accepted the reduction. A further 
strike in this district will be terribly disastrous just 
now. 

In the Birmingham district trade is quiet in all the 
engineering branches, and in most of the local iron, 
steel, and metal trades generally. The strike in the 
iron, tinplate, and brazier trades at three firms con- 
tinues, after from three to four months’ duration. The 
dispute is over 10 per cent. bonus which the firms 
desire to discontinue. The men are supported by 
their union, which has branches in various parts of 
the country. 





There are indications of an acute crisis threatening, 
if not impending, in the cotton industries of Lanca- 
shire. It is rumoured that, ere the close of the year, 
if something does not turn up to avert it, there will 
either be a prolonged stoppage of the mills, or a great 
dispute over a naar reduction in wages. The 
millowners are averse to short time, and the men are 
averse to reductions. But trade is so bad, and the 
margin for profit so fine, that even under the best 
conditions things cannot go on as they are for any 
lengthened period. The operatives are putting forward 
the eight hours as a panacea, with the view of 
permanently lessening production. But if the ex- 

erience gained at the Scotia Engine Works, at 

underland, and at the shipbuilding works in New- 
castle, where the eight hours have been adopted, can 
be referred to asa guide, the output is not lessened by 
the eight-hours system. The fact is lessened production 
is not thecure; the real cure is to be found in increased 
consumption. 





The balance-sheet of the carpenters and joiners’ 
strike in London, which lasted twenty-six weeks dur- 
ing last year, has been issued. The total sum collected 
was 26,959/. 18s. ; the expenditure was 26,761/. 3s, 4d.; 
leaving a balance in hand of 198/. 14s. 8d. Of the 
total amount expended 23,5711. was expended as strike 
pay, but this amount does not include the payments 
to the men on strike from their own unions. The 
sums paid by the strike committee was in addition to, 
not in substitution uf, the ordinary strike pay by the 
several unions. Of the total subscriptions the Amal- 

amated Society of Engineers sent 700/. ; the Brick- 
ayers 753/.; the Dockers 400/.; the Ironfounders 
4401. ; the Plasterers 224/. ; the Durham Miners 105/.; 
the Compositors 110/.; and smaller contributions, 
amounting to nearly 4000/., from various societies and 
clubs. rade meetings and demonstrations only 
realised 81/. 17s. 3d. The expenditure includes 
1255/. 10s. for salaries and expenses of the committee; 
legal expenses 275/. 5s, 4d. ; sending men back to the 
places from which they were induced to come 1271. 5s. 
The report gives some details of the prolonged 
struggle, and also of previous efforts of the carpenters 
and joiners to better their condition. The strike 
ended without any immediate advantage to the men, 
but in June of the present year an agreement was 
eutered into by which the men obtained nearly all they 
fought for last year, by mutual concession and arrange- 
ment. The working hours are now about 8 hours 





and 10 minutes per day the year round, with an in- ! 


crease of wages of one-half penny per hour all round, 
for all mechanics and labourers alike. 





The two special representatives of the National 
Federation of Miners in the House of Commons, Mr, 
B. Pickard and Mr. S. Woods, have addressed a 
memorial to Mr, Gladstone urging him to make the 
question of eight hours for miners a Government 
measure. It is arather modest request, seeing that 
Durham and Northumberland are opposed to legisla- 
tive enactment, and that the recent conference de- 
cided against the local option craze. In the opinion 
of Messrs. Pickard and Woods, and their supporters, 
the men must be compelled to adopt the eight hours 
by law whether they like it or not, and whether it is 
or is not deemed to be applicable to particular dis- 
tricts. If the liberty to labour be thus threatened the 
unions will destroy their own power. 

The more ardent spirits among the Durham miners, 
not content with the terrible experiences of the recent 
thirteen weeks strike, put forward a claim for a 15 
per cent. advance in wages. This proposal was con- 
sidered at the special council meeting held on Satur- 
day last, but it was rejected, almost without discus- 
sion, by the votes of 242 delegates to 210. The 
majority of 32 was extremely narrow, but it was con- 
clusive. A vote of the Durham men is now ‘to be 
taken on the eight-hours question. 


The Pittsburgh labour war is for the present over. 
The men at Messrs. Carnegie’s works made a rush 
when they were reopened. 1t was characteristic of 
the temper of the men—-alternately violent and sub- 
missive, All the works are again in full swing. The 
chairman of the Investigation Committee has re- 
ported to Congress that the McKinley tariff was at 
the bottom of the dispute. In the other works at 
Pittsburg the Associated Masters have made conces- 
sions to the 40,000 workers employed, and peace 
is thereby restored. It is probable that some con- 
cession will now be made by Messrs. Carnegie to the 
workmen employed by them, the only firm standing 
out, 








PORTSMOUTH DOCKYARD.* 
On Shipbuilding in Portsmouth Dockyard. 
By Mr. Witu1am H. Wuirs, C.B., F.R.S., Director of 
~— Construction and Assistant Controller of the 
avy. 
(Concluded from page 154.) 

Ships now tin Progress.—The vessels now building or 
completing at Portsmouth include specimens of four 
types introduced into the Navy under the Naval Defence 
Act of 1819. Three of these are exemplified by vessels 
building in the yard; the fourth is represented by the 
second-class cruiser Intrepid, built on the Clyde and now 
completing here for service. In Table II. appended, the 
principal particulars of these vessels are given, together 
with corresponding information for the torpedo depot ship 
Vulcan, which was also built at Portsmouth. 

‘*Centurion.”—The most important ship is the Cen- 
turion battle-ship. She was laid down at the end of 
March, 1891, and is now well advanced towards the con- 
dition for floating out, with hull-armour practically com- 
plete. Figs. 1 to 3 illustrate the general arrangements of 
armour, armament, &c. Her principal armament con- 
sists of four 10-in, 29-ton guns, mounted in pairs in two 
armoured barbettes, with large arcs of horizontal train- 
ing. All these guns can be fought on’ either broadside. 
Manual power can be employed for all the operations of 
loading or working these guns. Steam power is also pro- 
vided for training the guns and hoisting ammunition. 
The mountings are being made by Sir Joseph Whitworth 
and Co. Between the barbettes are mounted ten 4.7-in, 
quick-firing guns ; and seventeen smaller guns, 6-pounders 
and 3-pounders, arealsocarried. There are seven stations 
for ejecting torpedoes; two of these are under water, 
four on the broadside behind light armour, and one at the 


stern. 

A belt of armour, having a maximum thickness of 12in., 
rotects the water-line region for about 200 ft. of the 
— This belt armour is associated with a protective 

deck 2 in. to 24 in. in thickness ; and is completed at the 
extremities by armoured bulkheads crossing the ship. A 
strong protective under-water deck runs from these bulk- 
heads to the bow and stern respectively. Above the belt 
armour the broadside is protected by light armour, equi- 
valent to a total thickness of 4 in. of steel, up to the 
height of the main deck, which is about 9} ft. above 
water. Protection is also given to the quick-firing guns 
and their crews, by revolving shields or fixed casemates. 

The hull is of steel, built on the system usually followed 

in the Navy, and is minutely subdivided. Steel armour 
made by Messrs. Vickers is fitted on hull and barbettes. 
Wood and copper sheathing are fitted on the bottom, to 
prevent fouling and consequent loss of speed after long 
periods afloat. The ship is thus specially adapted for 
service on foreign stations. She is of light draught as 
compared with most battle-ships of her size; and will be 
able to pass through the Suez Canal with a large quan- 
tity of coal on board, being in all other respects fully 


laden. 
Relatively high speed is aimed at in the design; and 
larger and heavier boilers than have hitherto been fitted 





* Paper read before the Institution of Mechanical Engi- 
neers; 
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TABLE II.—PARTICULARS OF SHIPS BUILDING OR COMPLETING AT PORTSMOUTH IN JUNE, 1892. 



































. ARMAMENT. ARMOUR. 
5 ‘ Number and Description of Guns, Maximum Thickness, 
Name of Ship, | Date of Commence- | Material of Class. as a g 3 > 
ment. Holl, | 2. 3 3 g-e| ¥ ~ ees en a ae 2 
S Py o 325 2 Q F.=Quick-Firing. Hull Turrets or 
8 P Bq | eRe] & B.L.R.=Breechloading, rifled. | . Barbettes. 
S s : ft. in. | ft. in. | tons } Number. Description. in, } in. 
Steel, | Pi bevnster-y A | | 4 10-in. 29 tons B.L.R. | 
Centurion .. ..| March 80, 1891 { rood cam battle 300 0) 10 0 10,800 | 18,000 | it | 16449 rin ar. } 12-in, ste. 0 in. steel. 
| k } } , 6-in. protecting 
Royal Arthur January 20, 1890 Steel, |( Twin-screw " Hi ai 
| } { wood- { first-class } 300 0 | 61 0| 7,700 | 12,000 | 195 13143 Pog ap eee ro Nil. 
Crescent | October 30, 1890 sheathed | cruisers | | i " iy deck, steel 
| | | lf 5-in Protecting 
Steel, Twin-screw | r re ai 
Fox January 11, 1892 { wood: { second-class } $20 0| 49 6 4,300 | 9,000 19}| 10/3 $30, Ohtone BUR. QE} ) cylinders, weer 
sheathed | cruiser | aie bas " deck, steel )| 
| 4 | | (6-in. protecting-) | 
Vv Twin-screw tor- , é | | cylinders, steel | 
ulcan ..| January 18, 1888 Steel | pedo depot 850 0} 58 0} 6,620 | 12,000 20 8 4.7-in. 2 tons B.L.B,, Q.F, faced : 5-in. 
| | ship | | Rage steel | 
| ‘ ‘ 5-in. protecting ) | 
Steel Twin-screw . } 
Tatrepid ae .. Beptember 6, 1889 { anu { second-class } 300 0 | (2 6-in. 5 tons B.L.R. cylinders, steel- | | 
. fo | 43 8! 3,600 9,500 | 193 8 » | * O45 ” 
Indefatigable ‘I a te sheathed | crulaeta (64.7-in.3 ,, » QF. } | — t. "7 } 
| | | } 











in battle-ships have been provided so as to secure the 
maintenance of speed on long-distance steaming. The 
Greenock Foundry Company are the contractors for the 
propelling machinery. 

he estimated cost of the Centurion, exclusive of arma- 
ment and incidental charges, is about 550,0002. She will 
probably be completed in the autumn of next year. 


H M.S CENTURION \ 
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Fig. 7 it\ 





| coppered. The Royal Arthur was laid down in January, 
| 1890, and is to be completed this year. The Crescent was 
begun in October, 1890, and will be completed in the next 

| tinancial year. 
Figs. 4 to 6 illustrate the general arrangements of the 
| Royal Arthur. She belongs to the protective-deck type 
'of cruiser. As indicated n the cross-section, the hold- 
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“* Royal Arthur” and “ Crescent.”—The Royal Arthur | 


and Crescent are two of the nine first-class cruisers pro- 
vided for under the Naval Defence Act. In nearly all 
respects these vessels are similar to the Edgar, of which 
the steam trials have been made most successfully, the 
ship realising a maximum speed of nearly 21 knots. Like 
the Centurion, these cruisers will be wood-sheathed and 









spaces containing engines, boilers, magazines, &c., are 
covered in by a curved steel deck, having a maximum 
thickness of 5 in. on the slopes, and 24 in. on the hori- 
zontal or nearly horizontal portion. This deck runs 
from stem to stern, and is supplemented by coal-bunker 
protection. Vertical engines are fitted to drive the twin 
serews, and in erder to secure good working conditions 


for continuous steaming, the cylinders are allowed to 
come above the level of the protective deck, and are 
furnished with special armour protection. 

The armament is exceedingly powerful. It includes 
one 9.2 in. 22-ton gun, mounted aft on the upper deck, 
where it can be fought on either broadside or as a stern 
chaser ; and twelve 6-in. quick-firing guns, of which four 
are carried on the main deck, six on the upper deck, and 
two on the high forecastle, which stretches back more 
than 100 ft. from the bow. Besides these there are seven- 
teen smaller quick-firing guns, 6-pounders and 3-pounders, 
mounted on the decks and other stations. All these guns 
and their crews have protection given them either by 
steel shields revolving with the guns or by fixed armour, 

The Royal Arthur and Crescent differ from the other 
first-c!ass cruisers in the possession of the high forecastle 
with two Gin. guns mounted thereon. In the other 
vessels there is no forecastle, the freeboard forward is 
about 72 ft. less, and a single 9.2-in. gun forms the bow 
armament. 

The estimated cost of the Royal Arthur, exclusive of 
armament and incidental charges, is rather less than 


? 
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Fox.”’— Another type of protected cruiser is presented 
in the Fox, which is as yet in an early stage of construc- 
tion. Figs. 7 to 9 illustrate her general arrangements. 
In size, armament, and protection, this cruiser is much 
inferior to the Royal Arthur; the speed is about the 
same. The estimated cost, exclusive, as in the Royal 
Arthur, of armament and incidental charges, is rather 
more than 200,000. These vessels are of high freeboard 
throughout their entire length, and carry all their guns 
on the upper deck, at a great height above water. These 
features will add largely to their habitability, fightin 
efficiency, and power of maintaining speed in coma 
water. There are eight vessels of this type in hand, all 
to be wood-sheathed and coppered. 

‘* Intrepid.” —The Intrepid is a somewhat smaller type 
of cruiser than the Fox, costing about 90 per cent. of the 
latter. In protection the two classes are identical ; in 
armament the Fox is somewhat superior. In s the 
difference will be small. The most important distinction 
is that in the Intrepid a long poop and forecastle are 
fitted, with an upper deck or waist between them at a 
moderate height above water, instead of the flush upper 
deck of the Fox. Twenty-one sister ships to the Intrepid 
have been built under the Naval Defence Act, and most 
of them are now complete. The Latona, the leadin 
vessel of the class, has been tried in an experimenta 
cruise to the Mediterranean, as well as in the manceuvres 
of 1891, and has been most favourably reported on. 

“© Vulean.”—The Vulcan is a vessel quite unique in 
character. Her special mission is to carry eight torpedo 
boats of the second-class; and for this purpose she is 
fitted with powerful hydraulic cranes capable of lifting 
boats weighing 20 tons. She is equipped with a work- 
shop containing a large amount of machinery for use in 
Ha pair. torpedo boats, torpedoes, &c. A very complete 
laboratory is provided on board, for use in connection 
with torpedo and mining operations. The ship also 
carries a full equipment of mines and stores ; and is fitted 
with specimens o a er ag apparatus both above 
and below water. esides all this special equipment 
she carries a fair armament of guns, including eight 
4.7-in. quick-firers and twelve 3-pounders. Her vitals 
are defended by a strong steel deck, having a maximum 
thickness of 5 in. She is in fact a lightly armed protective- 
deck cruiser of high speed, capable of defending herself 
against all but the most powerful cruisers or battle-ships, 
and in addition she is a bap mags carrier, a floating 
factory, a torpedo practice ship, and a depét for mining 
stores. Her trials at sea have been deferred in con- 
sequence of difficulties which arose in connection with 
leakages of boiler tubes. Experiments are now in pro- 

ess in other ships, which it is hoped will enable these 

ifficulties to be surmounted. From the steam trials 
already made it is certain that, if this hope is realised, 
the estimated maximum speed of 20 knots will be 
attained with ease. The cost of the Vulcan, complete 
with all her special machinery, but excluding guns and 
incidental charges, is rather less than 340,000/. 

Reconstruction and Repairs.--The work of this kind 
now in hand at Portsmouth, which there is an opportunity 
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of inspecting at the present time, may be illustrated by 
the Devastation, respecting which iculars have already 
been given, and also by the Hercules, the Sultan, and the 
Rupert. The Hercules is now approaching completion, 
having been fitted with vertical triple-expansion engines 
and high-pressure boilers, while her sails have been re- 
moved and rig altered. Her main armament remains un- 
changed ; but quick-firing guns have been added, and 
many other changes made to increase her fighting 
efficiency. The Sultan, which is a very similar ship to 
the Hercules, ran aground at Malta; and afterwards 
foundered ; but having been raised she was brought to 
England. Her repairs are to be commenced in the present 
year, and her refit will probably follow lines similar in 
many respects to those of the Hercules. For the Rupert 
turret ship, built with special reference to her use asa 
ram, new vertical triple-expansion engines have been 
made in the dockyard ; and in the turrets breechloadin 
guns are to be substituted for muzzle-loaders. These an 
similar works of reconstruction are bringing once more 
into line, with greater fighting powers, ships which have 
already done good service. 

Although this paper has extended to considerable 
length, it is even now a most incomplete sketch of the 
work and capabilities of Portsmouth dockyard. It may, 
however, serve a useful purpose if it facilitates the in- 
spection of the establishment on the occasion of the 
tees meeting of the Institution. In the published 
-roceedings also it may have some permanent interest as 
arecord, however imperfect, of the shipbuilding operations 
carried out in England’s greatest naval arsenal. 





THE COLUMBIAN EXPOSITION. 


Report to the Royal British Commission on a Visit to 
Chicago, June, 1892. 
By the Secretary, Sir Henry TRuEMAN Woop. 

In accordance with the instructions of the Commission, 
I left England on June 15, and arrived in Chicago on 
June 25, per fy a stay of two days in New York. 

IT crossed in the City of Paris, of the Inman Line, and I 
think I ought to express my appreciation of the accommo- 
dation which that company afforded me on both the 
outward and the homeward voyage. Both voyages were 
illustrations of the luxurious and comfortable manner in 
which it is now possible to cross the Atlantic in the ships 
of this and of the other great steamship lines. 

T have also to express my obligation to the New York 
Central Railroad authorities, who favoured me with a 
free pass over their line on going to and returning from 
Chicago. When Mr. Dredge me I visited America last 
autumn, we were the subjects of equal kindness and 
attention on the part of the Pennsylvania Railroad, and 
that company kindly offered similar liberal treatment to 
myself on the present occasion. I was, however, anxious 
to get the fullest information as to the various routes 
from New York to Chicago, and therefore preferred to 
avail myself of the kindness of the New York Central. 
On either line the journey is now made in twenty-five 
hours, by two express trains daily in either direction, 
leaving New York and Chicago respectively in the after- 
noon and evening. Both trains are fit in the most 
luxurious manner; and it is no exaggeration to say that 
the journey is made with no greater discomfort than that 
of remaining in a well-furnished hotel. It, indeed, in- 
volves less tedium than an ordinary journey of 300 or 400 
miles in this country. 

Visitors who desireto see Philadelphia and Washington 
will prefer the Pennsylvania line ; those who care to break 
their a Niagara will take the New York Central. 
Both lines pass through fine scenery; the Pennsylvania 
crosses the Alleghanies, while the New York Central runs 
by the side of the Hudson, and through the Mohawk 
Valley. With regard to the comfort of the journey, there 
is little to choose between them. The New York Central 
has the advantage—to English notions—that, if privacy 
is desired, separate small rooms can be obtained, fitted 
up for the accommodation of one or two passengers. 

On arriving at Chicago, I was met by Colonel Grover, 
R.E., who had been there since May 6 last, in charge of 
the arrangements for the erection of the building for the 
British section. Ishould like to take this opportunit 
of age eA my appreciation of that gentleman’s 
services. I shall refer to the progress which has been 
made in the construction of the bai ding later on; but I 
may say here that Colonel Grover has been untiring in 
his devotion to the interests of the Commission. Not 
only has he taken great pains in carrying out their wishes 
with regard to the building, but he has also rendered 
valuable services in regard to many other details of the 
Exhibition work. 

I cannot let this opportunity pass without reference to 
the kindly and generous manner in which the demands of 
the Commission have on all occasions been met. In every 
building in which we are exhibiting Great Britain has 
been assigned a prominent and advantageous position. 
Had the Commission been allowed to select for itself the 
various allotments it could hardly have selected better 
positions than those voluntarily assigned to it. Where 
ail the officials have shown themselves so helpful, it seems 
almost invidious to particularise. Yet I cannot abstain 
from expressing my sense of the value of the services 
rendered by Colonel Davis and Mr. Baker, the heads of 
the two important ———o by which the Exhibition 
is controlled, by Mr. Burnham, the Chief of Construction, 
and by Mr. Fearn, the Chief of the Foreign Sections. 
All the official correspondence with the Commission has 
been conducted by the last-named gentleman, and it has 
throughout been of the most friendly and pleasant 
character. 

Condition of the Buildings.—One of my first duties was 
to visit Jackson Park, and see the progress which had 





been made in the buildings there. Very great advance 
has been made since my visit in September last, quite 
sufficient I should ~~ to justify the belief that the build- 
ings will be completed, though not ready for the reception 
of exhibits, by the date of the inauguration ceremonies in 
October. 

The buildings are in various mane of completion. The 
most backward is the great Manufactures Building. This, 
I was informed, has been delayed by the necessary 
materials not being all ready for delivery by the appointed 
date, but even it is very far advanced. venteen of 
the twenty-three great roof trusses of the main structure 
were in position before I left Chicago, and the remainder 
will doubtless be set up by the end of this month. 

On the other hand, some of the buildings are practically 
completed. The Mines Building is quite finished, except 
as to the interior decoration. This, it appears to me, is 
the building best suited of any for exhibition purposes ; 
for, its roof being constructed on the cantilever principle, 
there is no necessity for the supporting pillars which, in 
many of the other buildings, occupy a large amount of 
—. This is especially the case in the Agricultural 

uilding, the galleries in which are very extensive, and 
in consequence, the ground floor space is very much 
obstructed by numerous supporting pillars. The general 
effect of the whole will, I think, be a good deal impaired 
in consequence. On the other hand, the large area of the 
gallery gives a great deal of exhibition space, and as 
access to the gallery is obtained direct by the elevated 
railway which runs through the grounds, the galleries are 
more accessible to, and will doubtless be more visited by, 
the public than is usually the case at exhibitions. This 
building is in an advanced stage of completion, being 
roofed in, and the exterior nearly completed. The same 
remarks as to gallery apply, to a large extent, to the 
Transportation ts ly This also is roofed in, but is 
not quite so far advanced as the Agricultural Building. 
The gallery in this appears to me to be the best exhibit- 
ing space in the building, having regard to the fact that 
it also is accessible direct from the Elevated Railway. 
The large annexe to the building has not yet been com- 
menced. This, however, will consist practically of 
shedding only, so that it can be run up in a very short 
time. 

The Machinery and Electricity Buildings were not so 
far advanced. The scaffolding being still up, it was not 
possible to form so good an pM of what their internal 
oy will be when completed. 

he Horticultural Building is completed outside, and 
partly finished within; indeed, some of the conservatories 
are already heated for the reception of plants. 

The shell of the Forestry Building has been finished 
for some time. It is now used as a workshop for the 
moulders, who are making ornamental statuary in “ staff,” 
or fibrous a for the exterior of the buildings. 

The Fisheries Building is externally complete, and the 
construction of the aquaria and other fittings is bein 
p with. This is one of the most original a 
attractive buildings on the grounds. Its style is generally 
Spanish Romanesque ; the arches, capitals, and shafts of 
the columns are decorated with figures of marine animals 
and plants, treated somewhat in the same way as the 
animals which compose the terra-cotta decoration of the 
Natural History Museum in London. 

The walls of the Fine Art Building are built, but the 
roof is not completed; still, I was able to form a good 
idea of what the structure will be like when completed. 
It seems to be admirably suited for its purpose ; the rooms 
will be spacious, and promise to be well lighted, and the 
arrangements are such that they are all easily accessible 
from one another and from the Central Hall. I should 
think that large crowds could pass through the building 
without inconvenience. Had the Exhibition Executive 
realised, in the first instance, how large would be the con- 
tributions to this department from foreign countries, they 
would probably have designed a larger building at the 
outset. The two annexes have not yet been commenced. 

The Women’s Building is practically finished ; it is of 
rather plainer and more unpretentious character than 
most of the other buildings. It consists of a central hall 
with rooms opening out of it on the ground floor, and 
rooms above on the second story opening into the 
gallery surrounding the hall. A portion of the roof, I 
understand, is to be laid out as a garden and restaurant, 
From it one of the finest views of the park will be ob- 
tained. 

It is now quite possible to judge what the general 
aspect of the park will be when the buildings are com- 
plete ; and there seems no reason to doubt that the high 
anticipation formed from the design, as to the effect of 
the magnificent buildings surrounding the lagoons which 
have been formed in the centre of the park, will be fully 
realised, and that the general effect will compare not 
unfavourably with that of the Paris Exhibition of 1889. 
Having regard to the size and extent of the buildings, it 
can hardly be — that they will be more splendid 
and imposing, as being on a larger scale, than even that 
presented by the Champ de Mars. 

The ary means of access to Jackson Park is, at 
present, the Illinois Central Railroad, which runs trains 
at short intervals from its station in the centre of the city 
to Jackson Park, the journey occupying about thirty 
minutes. In addition to this there is a service of cable- 
cars, which is being improved and developed in view of 
the Exhibition, and there has also been recently con- 
structed an Elevated Railroad. This is now at work for 
some distance from the centre of the city to the suburbs, 
and is being carried on to Jackson Park. Access can 
also be had by the lake steamers. A new and special 
service of these is being organised for next year. These 
steamers wil] form a very pleasant but less speedy means 
of reaching the park than the railroads. At present the 
tracks of the Illinois Central Railway run by the side of 





the park on the level, but works have been designed and 
are on the point of commencement, for raising the track 
along the whole length of Jackson Park. This is a very 
necessary undertaking, as otherwise the crowds arriving 
by car or vehicle from the city would have to cross, on 
the level, the whole of the lines of this important rail- 
road, one of the greatest leading into the city. 

In consideration of the size of the park it has been 
thought well to make special arrangements for the con- 
veyance of visitors from point to point within it. For 
this purpose a special service of launches (steam or elec- 
tric) is being organised for the lagoons and canals which 
form so special a feature of the grounds, and there will 
also be an “intra mural” elevated railway extending from 
one end to the other of the park, and arranged so as to 
convey visitors to the principal points of interest. 

Pricing Exhibits. n Monday morning I called on 
Colonel Davis, Mr. Baker, and other principal officers of 
the Exposition, and took this the earliest opportunity of 
bringing before Colonel Davis the question of pricing the 
exhibits. Mr. Medill, the proprietor of the Chicago 
Tribune nowapepe, came in with a telegram on the same 
subject from Mr. McCormick, as I was on my way to 
Colonel Davis’s offices, and we saw that gentleman 
together. The question once raised was promptly settled 
in the simplest and most satisfactory manner. Colonel 
Davis at once frankly stated that the writing of the 
letter which he had signed to the acting secretary of 
State had been a mistake. He said that his views on the 
subject had never varied from what he had verbally 
stated last September, and had since confirmed in the 
letter written by Mr. Fearn, on December 11 last. I 
asked him to refer to my letter to Mr. Fearn, of November 
28 ; this he did, and he stated that it distinctly and accu- 
rately expressed the conditions under which exhibitors 
would be allowed to mark their goods. He further 
stated that he would at once write to the Secretary of 
State, explaining that his previous communication had 
been in error and withdrawing it. This he afterwards 
did, and a copy of his communication will be found in 
Appendix No.1. I also took this opportunity of bring- 
ing a copy of the pia oie Fe by the Commission on 
June 4 last with regard to Mr. McCormick, and suggested 
that it might at once be transmitted to the newspapers 
for publication. 

Colonial Allotments.—A matter to which I devoted a 
good deal of attention was that of the colonial allot- 
ments. 

The Hon. J. J. Grinlinton, the commissioner for 
Ceylon, had been in Chicago for some little time before I 
went there, and remained during my stay, returning to 
England with me. By his able and energetic advocacy 
of the claims of the colony, he had succeeded in obtain- 
ing very advantageous allotments for it. 

The rincipal object of the Ceylon Commission is to 
bring Ceylon tea prominently before the American 
public, and the arrangements which Mr. Grinlinton was 
successful in making may be expected to effect the object 
in view. 

Mr. Saunders, the commissioner for Canada, was in 
Chicago when I arrived, and was good enough to extend 
his stay there a few days, that he might have the benefit 
of discussing matters. 

Mr. Berliner, the resident commissioner for the Cape, 
visited Chicago during my stay, and Mr. Hutchinson, a 
member of the New South Wales Commission, was also 
there for a short time. I was thus able to discuss with 
all these gentlemen the requirements of their respective 
colonies, 

In the Manufactures Building I was able to securea 
small further addition to the space assigned to Great 
Britain and the colonies. 

In the Agricultural Building I felt justified in giving 
up as much as it seemed possible to spare of the space to 
the colonies, on condition of a little addition to the total 
being made, and of a space in the grounds being 
allotted for the exhibits of bakery machinery in action. 

In the Mines Building, also, the total space was ex- 
tended by about 2000 ft. 

In all cases, the British and colonial allotments are con- 
tiguous, this arrangement being desired quite as strongly 
by the colonial representatives as by the Royal Com- 
mission. 

The total space allotted to the colonies is over 110,000 

square feet; and there is still a agra yet undisposed of 
in the Manufactures Building. The total space available 
for exhibits from the United Kingdom is over 220,000 
square feet. To this must be added a considerable 
amount of s in the grounds for the various outside 
exhibits, perhaps 14,000 or 16,000 more. When all these 
are pe hp together, it will be found that the total area 
is not far short of the largest ever occupied , this 
country at any foreign exhibition, viz., 360,000 in Paris, 
1878. 
India.—Much disappointment was felt at the absence 
of an Indian Section, and even now, though it is too late 
for space in the buildings to be allotted, I believe the 
Executive would willingly provide a location in the 
—- for an Indian building, could one be pro- 
vided. 

At the request of the London Committee of the India 
Tea Planters’ Association, I secured for that body the 

romise of a space in the grounds on which to erecta 

uilding for the exhibition and sale of Indian tea, and I 
hope that arrangements may be satisfactorily made for 
the representation of, at events, this one article of 
Indian commerce. : 

Offices of the Royal Commission.—For the erection of 
the British Pavilion a contract has been entered into 
with the George A. Fuller Company, of Chicago. This 
company (who are architects and engineers as well as 
builders) are perhaps the leading firm in the city, and 
have constructed many of the enormous buildings for 









































Aue. 19, 1892.] 


ENGINEERING, 





245 








which Chicago is remarkable. They were recommended 
to the Commission by Mr. Burnham, the Chief of Con- 
struction, who has throw hout shown much interest in 
the work of the British Section, and whose kind advice 
has in this special matter been of the greatest assistance 
to the Commission. 

Under the care of Colonel Grover, R. E., whose services 
for this special duty the Commission were fortunate in 
being able to secure, all the preliminary arrangements 
for the construction of the building have nD made, and 
the building itself commenced. The foundations are in 
and the walls carried above the level of the ground. 
More than this it was not ible to do until the terra- 
cotta, as designed by Colonel Edis, the honorary archi- 
tect, had been prepared. This is now being made in 
Chicago, and as soon as it is ready the construction of 
the building will be continued, so that at all events the 
shell of the house may be completed before the winter. 

The example of the Royal Commission in erecting a 
special building for their offices has been followed by the 
commissions for Germany, France, and Canada. The 
British building, however, is the only one which has 
been commenced. 

_ The design of the house has been greatly admired, and 
it may be hoped that its solid and genuine character 
may not be without a good effect among a mass of build- 
ings which, however imposing in character, are of course 
of a purely temporary character. 

ere seems every reason to believe that the building 
may be sold for a price which will cover at all events a 
proportion of the cost. Colonel Edis has designed it 
with this end in view, and in putting it up the necessity 
for this will be borne in mind. 

Electric Lighting.—I made inquiries as to the arrange- 
ments for electric lighting, Row ascertained that a small 
amount both of arc and incandescent lighting is tein 
retained for foreign exhibitors, and that if any Englis 
company desired to take this up on the terms which have 
already been published, they could do so. The main 
bulk of the electric lighting has been arranged for on a com- 
mercial basis with American firms. They have not yet got 
all the power required for running dynamos, and would 
be glad if English exhibitors could send one or two 500 
horse-power engines for the purpose. These engines 
would be placed among the power plant, and the space 
allotted for the purpose adjacent to the Machinery Hall. 

Such engines would have to be delivered free on the 
cars at Jackson Park. Foundations would be provided 
and the engines erected by the Executive. The cost of 
running would also be provided, including wages of 
engineer, who might, if preferred, be appointed by the 
exhibitors, but would be under the orders of the Execu- 
tive. Engines on the same bedplate as dynamo would 
be quite acceptable. At the close of the Exhibition 
the engines would be dismantled and placed on the cars. 

Special arrangements are to be made for the lighting of 
the Electricity Building. In this each foreign section 
can, if it chooses, light up its own space. 

It is proposed to allow exhibitors to furnish all the 
lighting plant as exhibits. Steam would be provided 
free, but no payment would be made. Exhibitors who 
require current or light, and who do not provide generators, 
would be charged a low rate. Mr. Hornsby, the chief of 
the Electricity Department, could not say what the rate 
would be, but it would be about cost price. The motors 
and generators would be placed among the power plant 
above referred to. Exhibitors ‘oul bs expected to lay 
their own cables in the conduits, do their own wiring, 
pone lamps, &c. The generators, cables, &c., might 

e supplied by different exhibitors, 

Exhibitors generating current would be allowed to use 
as much light as they pleased for themselves. In addi- 
tion to the — thus supplied, the building will be 
lighted by arc lamps. For this light there is to be no 
charge. 

Motive Power.—Mr. Robinson, the Superintendent of 
Machinery, would be glad if an English exhibitor would 
supply an engine of about 300 or 400 horse-power, to drive 
one of the lines of shafting in the British and German 
courts. The Germans propose to erect an engine, and this 
would drive the second line common to both courts. The 
conditions on which this engine would be accepted would 
be the same as those for engines for running dynamos. 

Music.—I had several interviews with Mr. William L. 
Tomlins, the choral director, and with Mr. Wilson, the 
secretary of this department. 

The department is inviting the principal composers in 
foreign countries to visit Chicago for the purpose of 
conducting each of them a work of his own. In this 
country a have invited Dr. Mackenzie, and, but 
for his severe illness, would have invited Sir Arthur 
Sullivan. 

Before going to Chicago, I had had some communica- 
tion with Dr. Si endio. who is likely to accept the in- 
vitation. It is pro that a formal invitation should 
be addressed to him through the Royal Commission. 
The Committee have in contemplation the engagement of 
military bands, but no money has yet been voted for the 

urpose, and the arrangements are as yet incomplete. 

hey have had some communication direct with Lieu- 
tenant Dan Godfrey, and, through myself, with Mr. 
Edward Holland, of the Scots Guard Band. i gave them 
all the information in my power about the English mili- 
tary bands, and camel that the Royal Commission 
would do anything in their power to further their views. 
They are also anxious to obtain the services of a good 
British choir. It is not proposed to pay this choir, but it 
is suggested they might cover their expenses by giving 
concerts in Chicago and elsewhere. : 

Some German and Scandinavian choirs are coming 
over, arrangements having already been made by societies 
of those countries in America to bring them over and keep 
them while in America, 








Juries.—There is no fresh information on this head. 
The proposed tions for juries are contained in the 
Report of the Committee of Awards to the National 
Commission issued some time The acceptance of 
this report has been delayed, pending a settlement as to 
the a by Congress. As soon as this question 
is settled, the Committee will issue their final regulations. 
They propose a fee of 1000 dols. for each foreign juror. The 
number of the jurors has not yet been decided. It is 
probable that exhibitors will not be appointed jurors in 
their own class, but that they will not be prevented from 
acting on other classes. 

Empty Cases.—The regulations for the storage of empty 
cases have undergone modification, or, rather, are in 
process of modification ; for the latest statement on the 
subject, which will appear in the forthcoming pamphlet 
on transportation—a proof of which was shown me by 
Mr. Jaycox, the traffic manager—is merely to the effect 
that suitable arrangements will be made for the care of 
exhibitors’ empty cases. 

Catalogue.—The arrangements for the catalogues to be 
published by the Executive, and the sectional catalogues 
to be issued by foreign commissions, are not finally 
decided upon. In the official catalogue there will be no 
advertisements. It is proposed to allow every exhibitor 
three lines free of charge in the body of the work ; every 
additional line, up to seven lines, will be charged for at 
a price to be hereafter decided. These charges will be 
made alike to United States and foreign exhibitors. It 
is not settled what arrangements will be made for collect- 
ing the amounts charged. 

With regard to the catalogues of the foreign sections, 
no regulations have yet been laid down. 

Women’s Work.—I am sorry that I was absolutely un- 
able to obtain any fresh information with “— to the 
arrangements for the Women’s Section. he general 
character of these arrangements does not appear to have 
been decided upon; the actual amount of space to be 
allotted to the different departments has not yet been 
allotted ; nor has the amount of space available to foreign 
countries been decided. It is the wish of the Committee 
that they should receive application for space in the 
foreign sections. Since my return, I learn that a formal 
application for space has been made by the secretary of 
the Ladies’ Committee. 

Fisheries.—I had a long conversation with Mr. Collins, 
chief of the Fisheries Department, who is very anxious 
that Great Britain should be properly represented in his 
department. At present we have no exhibitors, except 
afew makers of fishing tackle. He had been in corre- 
spondence with some boatbuilders and others in Eng- 
land, a list of whom he furnished me with, and he thought 
it might be possible to secure models of fishing vessels 
and other fishing — which had been prepared for and 
exhibited at the South Kensington Fisheries Exhibition. 
Besides models of trawlers, &c., he would be glad to have 
a few examples of actual gear, trawls, nets, seines, traps, 
&e., also whaling gear, and the products of the aie 
seal, and walrus fisheries. He expected to have a good 
collection of specimens from the Cape, and was anxious 
to know what other British colonies would contribute. I 
undertook to apply to the India Office to know whether 
the collection of Indian fishes formed by the late Dr. 
Day could be lent, or any fresh collection formed. 

Forestry.—A ee of 1700 — feet is being reserved 
in the Forestry Building for India, in the hope that a 
specimen collection of Indian forestry products may be 
sent. Since my return I learn that a small collection 
may be expected. 

Charitable Exhibits.—Mr. Rosenau, the superintendent 
of the'Bureau of Charities, had been in communication 
with Mr. Loch, of the Charity Se Society, 
about exhibits of charitable and philanthropic societies. 
Mr. Loch has had somecommunication with myself. Mr. 
Rosenau showed me a draft of an ee circular, 
which he said would be ready in about a fortnight, stating 
what this department desired. Reports, literature, 
charts, plans, statistics, &c., are amongst the Lg the 
seek. Full details will be given in thecircular. I said 
would suggest to the Royal Commission the appoint- 
ment of a small committee, of whom Mr. Loch might 
be one. 

Leather Exhibit.—I had one or two meetings with Mr. 
Macfarlane, the chairman of the Leather Trades’ Com- 
mittee of the Exhibition, and also with Mr. Oakley, a 
member of that Committee. The Committee have raised 
a sum of money by contributions from representatives of 
the leather trade, with which they propose to erect a 
separate building on a site to the north of the Dairy 
Building, and facing the lake. In this they propose to 
make as complete an exhibition as possible of leather, 
and applications of leather, both from the United States 
and from —— countries. They are anxious for British 
exhibits ; and I undertook, on the part of the Commission, 
to try and organise a small collective exhibit of British 
leather. Mr. Macfarlane promised tosend me full details 
as soon as they were printed. 

Live Stuck.—Mr. Buchanan, the chief of the Agricul- 
tural Department, gave me a little information about the 
arrangements for live stock. He said he could easily 
make arrangements for keeping stock of one sort while 
another was being exhibited, so that an exhibitor show- 
ing both cattle and sheep might have his cattle looked 
= while his sheep were being exhibited, and vice 
versa. 

Mr. Buchanan told me that the Agricultural Depart- 
ment at Washington had lately prohibited the importa- 
tion of sheep from certain parts of Great Britain, on 
account of foot and mouth erase: He had very little 
information about it, but mentioned the matter in case 
we thought it desirable to protest. 

He promised he would send on by next mail a complete 
memorandum of the alterations in the arrangements for 


exhibiting live stock. In the meantime he gave me the 
following dates : 


Horses and cattle show together ... Aug. 21 to Sept. 21 


Sheep ,, swine ,, a Sept. 25 ,, Oct. 14 
Fat stock ee Se Oct. 16,, ,, 2 
Poultry ... — ia «a a 
Dogs . ee June 12 ,, June 18 


Transportation.—A new circular is in preparation, 
giving certain modifications in the rates for freight by 
rail to Chicago, and further information as to the methods 
of conveying goods to the Exhibition. I was shown a 
proof of this by Mr. Jaycox, the traffic manager, and 
hope soon to receive copies of the complete pamphlet. 

Dedicatory Ceremony.—I took the opportunity of ascer- 
taining the views of Mr. Baker on the subject of the 
dedication ceremonies. He stated very distinctly that 
he would much rather have people over there during the 
Exhibition than at the dedication, if they were only able 
to visit Chicago once, though of course he would be glad 
for some representatives of the Commission to go out in 
October. There will of course be nothing to see at that 
time, as the buildings, although no doubt in a very 
forward state of completion, will not be entirely com- 
pleted. There will be three days’ festivities, and of 
course the ceremonies will be made of as imposing 
character as ible. 

discussed the question with other officials, and I 

gathered that it was the general opinion that members 
of the Commission who had it in view to pay a visit to 
Chicago would do well to make that visit during the con- 
tinuance of the Exhibition, and not on the occasion of 
the dedicatory ceremonies, though they were gratified to 
learn that there would seabenie be a few members of the 
Commission present besides Her Majesty’s Minister at 
Washington. 





ELECTRIC LOCOMOTIVES.* 
By Mr. ALEXANDER SIEMENS. 
Some Results in Actual Working. 


THE object of the present communication is to place on 
record the performances of two electric locomotives, the 
most powerful of their kind, which were supplied at the 
end of last year by Messrs. Siemens Brothers and Co. to 
the City and South London Electric Railway. 

In the year 1888, the company, then called the City of 
London and Southwark Subway, issued a specification 
asking among other things for electric locomotives capable 
of developing a maximum of 100 brake horse-power. 
Owing to financial considerations, the contract was not 
placed with Messrs. Siemens Brothers and Co., although 
a perfect agreement had been arrived at on the technical 
points of the question. 
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12.25 | 5696 | 28 59.76 119.52 110 92 
14.77 24.42 1.21 25.63 51.26 | 47.1 91.87 
15.7 21.5 0.86 22.36 44.72 40.2 89.89 
17.83 21.85 {| 0.74 22.59 45.18 42.62 94.32 
22.73 29.23 0.35 29.58 59.16 54.3 91.79 
24.7 19.5 0.2 19.7 39.4 36.6 92.68 
30.6 | 26.27 0.17 26.44 52.88 | 48.76 92.19 
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Stockwell to City. 
Locomotive No.| | \m. 8. 
15. Journey 1) 322,660 | 768.65 {14 40; 419.7 5241 13.05 
Locomotive No, | | 
15. Journey 2) 291,995 | 689.33 |14 16 423.6 48.34 13.27 
Locomotive No.| 
16. Journey 1) 317,640 733.32 |t4 40) 433.2 50.00, 13.29 
Locomotive No. 
16. Journey 2' 315,660 751.32 |14 50! 420.15 | 50.60 13.41 
Frarsatcet' erie by ote! 
Mean.. ..| 311,988 ' 785.65 [14 36| 424.16 50.83! 18.25 
City to Stockwell. 
Locomotive No. 4 i 
15. Journey 1) 323,665 | 766.05 15 30 422.5 49.42, 12.19 
Locomotive No.| ie 
15. Journey 2) 312,995 | 737.98 15 26 424.1 | 47.83/ 12.58 
Locomotive No.| | 
16. Journey 1, 305,320) 717.99 15 8 425.2 47.46 13.21 
Locomotive No.} 
16. Journey 2) 321,660} 749,31 j14 56 429.25 | 50.18 12.83 
Mean .. _..| 315,910} 742.83 |15 15 425.26 |48.72| 12.7 
Final mean a] 313,949 | 739.24 ii 55 424.71 | 49.52) 12.97 











The City and “South London Company, however, 
invited Messrs. Siemens Brothers and Co. again in the 
beginning of last year to tender for locomotives in 








* Abstract of paper read before Section G, British Asso- 
ciation, Edinburgh meeting. 
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ELECIRIC LOCOMOTIVES ON THE CITY AND SOUTH LONDON RAILWAY. 
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accordance with a specification practically identical with| sparkless and practically without heating. On ex-| 
i amining the curves it will be noticed that there is no | 


that agreed upon in 1888; and as a result two electric 
locomotives have been built and are now working. 

Each locomotive carries two motors, and the use of all 
gearing is obviated by winding the armatures of the 


motors on the axles of the wheels of the locomotive. | 


This method of construction was illustrated by a model 
shown at work at a meeting of the Society of Arts on 
May 18, 1881, and had been first suggested by Sir Wil- 
liam Siemens, who, at the time of his lamented death, | 
was actively preparing a proposition to work the Metro- 
politan Railway by electric locomotives. 

The motors for the two locomotives were tested before 
they were fitted into their places by means of a Prony 
brake, and some of the results of this first set of tests are 
given in Table A. 

Since the two locomotives have beenset to work on 
the railway they have had to keep the same time as the 
others, so that their full power cannot be utilised, but it 
has been found that their efficiency is satisfactory in 
every respect. 

Observations of the current and electromotive force | 
have recently been made simultaneously, by taking sets | 
of readings on the ammeters and voltmeters, both at the | 
generating station and on the locomotive. From these | 
observations the curves accompanying these notes have | 
been plotted. At the time these observations were made | 
the locomotives had run about 8000 statute miles, and on 
all four motors the brushes were wearing at the rate of 
about an eight of an inch per thousand miles run ; this 
small don tes a consequence of the motors running 
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similarity whatever between those representing the 
volts at the generating station and on the locomotives 
respectively ; this is, however, easily explained by the 
consideration that the volts at the generating station ere 
influenced by all the trains in motion at the same time, 
while the volts on each locomotive are principally in- 
fluenced by the demand of the locomotive itself. 

When the train is started, the current is regulated by 
the driver, so as not to exceed a certain amount, bymeans 
of switches inserting resistances into the main circuit, but 
these resistances are cut out within half a minute of start- 
ing, so that the waste of energy in the resistances is kept 
as low as possible. Each locomotive fully equipped weighs 
134 tons, and the weight of the train of carriages it has to 
draw is about 21 tons. To this the weight of the pas- 
sengers has to be added. A summary of the results is 

iven in Table B, which shows that the average power 

eveloped by each locomotive requires a current of not 
more than above 50 amperes, although in starting as 
much as 140 ampires are required. 

This fact illustrates at the same time the peculiar diffi- 
culties which have to be grappled with in the construc- 
tion of such locomotives, which have to work under con- 
ditions almost diametrically opposite to those of generat- 
ing dynamos in electric supply central stations. 


In further on am of this subject Messrs. Siemens 
Brothers have kindly supplied us with drawings of the 
locomotive, and the following facts. The side frames, 
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floor-plate, and cab are all of steel ; the wheels are of cast 
iron with steel tyres and axles; the hornplates are of steel 
riveted to the side frames. Chief dimensions: Length, 
14 ft.; width, 6 ft. 3in.; height from rails, 8 ft. 54 in.; 
gauge, 4 ft. 84 in. The locomotive runs on two pairs of 
wheels having a wheel-base of 6ft.; the wheels are 
2ft.3in. in diameter. The locomotives are fitted, in 
addition to hand brakes, with Westinghouse brakes, the 
air reservoir, which serves for the carriage brakes as well, 
has a ory | of 17 cubic feet, this being sufficient for 
one up and down journey; the pressure is 110 Ib. per 
square inch. The locomotives are fitted with central 
buffers and are lighted by glow lamps. 

The current is collected from the conductor, which is in 
the form of a central rail, by a sliding contact shoe fitted 
at each end of the locomotive. 

The locomotive is constructed to develop 100 brake 
horse-power at a speed of 25 miles per hour. There are 
two Siemens H.B. type motors with drum armatures on 
each locomotive. The armatures are built directly on the 
wheel axles and are coupled in series. The electro- 
—- are suspended at the yoke end froma girder 
built into the locomotive frame, the polar ends being 
carried by gun-metal brackets and bearings, which rest 
upon the axle. Inside the cab is fitted the controlling 
gear, comprising one main switch for stopping, starting, 
and regulating the current, a reversing switch, a plug 
commutator for the connections to the magnet bobbins, a 
main cut-out and a main switch; an ammeter is also 
— and a tachometer to show the speed in miles per 

our. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritzp By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFIUATIONS 
UNDER THE ACTS 1883—1888. 
number i in the fication Drawings ts stated 
ae See eS are tamnensh, tae apeaieation 10 


each case; w 


not \. 
Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Ofice 
Sale Branch, a. Cursior-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
The date the advertisement ote erates f 6 
Steaston to, tn oath ones, gion after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the tance of a complete 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 

14,215. F. W. Stoker, Erith, Kent. Compound 
Steam E: es. [2 Figs.) August 22, 1891.—This invention 
relates to the cylinders, ports, and slide valve of a compound 
steam engine, such that the strain conveyed from the pistons to 
the crank is always in one direction, and also the strain con- 
veyed from the eccentric to the slide valve, the knocking result- 
ing from loose joints of these connections being thus avoided, 
however high may be the speed of the engine. The high-pressure 
cylinder H is placed in line with and above the low-pressure 
oylinder L, connecting their pistons rigidly together. At the side 
is arranged a slide case in which works a double-ported D slide 
valve D governing the ports leading to the top and bottom of the 
low-pressure cylinder L, and exhaust port E between them. This 
slide case is always in communication wy a port P with the 
bottom of the high-pressure cylinder H. Above the slide valve 
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and connected to it by a rod is a piston valve in cylindrical 
casing which is supplied by a pipe S at the top with the high- 
pressure steam, and has a lateral port to the top of the high- 
pressure cylinder H. The high-pressure steam, which always 
presses on the piston valve, and so maintains the strain on the 
eccentric, which works the slide valve always in one direction, 
acts first in the cylinder H above the high-pressure piston, press- 
ing it down. The slide valve then rising, the steam passes by 
the ports Q and P under the high-pressure piston, putting it in 
balance. The slide valve then descending, the exhaust passes 
from the lower end of the high-pressure cylinder by the port P 
into the low-pressure cylinder and presses its piston down, at the 
same time that fresh high-pressure steam is entering by the port 
Q and pressing down the high-pressure piston. The steam from 
above the low-pressure piston is led through the slid2 valve below 
the piston, mgr it in balance as it ascends, and then escapes 
as exhaust by the port and passage E. (Accepted July 13, 1892). 


14,875. G. Little, London, Mechanical Stokers. 
[8 Figs.] September 3, 1891.—This invention relates to mechanical 
stokers. The hopper C is filled with fuel which gravitates to 
the lower portion thereof and into the ends of the conveyors 
which protrude from the cylindrical recesses C1,‘whence it is fed 
either continuously or intermittently by the conveyors on to 
the spout G, and thence on to the dead plate and the ends of the 
firebars. The fuel, as it is fed into the mouth of the furnace, is 
coked and then carried backward along the grate by the action 
of the firebars. The firebars are operated by movable bearers 
M, M' which, by the rotation of the crankshaft H and the action 
of connecting-rods L, are caused to move with rocking arms in 
the arc of a circle about the knife-edge bearings, upon which the 
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lower ends of the rocking-arms bear. As the ends Q? of the bars 
reciprocate, and also rise and fall, during their movement.in the 
arc of acircle, the ends Q! slide upon a bearer R, and also move 
up and down. The cranks are so set that the ends Q controlled 
by one of the pairs of cranks, and the corresponding bearer, 
descend and move towards the front of the boiler as the firebars 
controlled by the other bearer rise and move away from the boiler 
front. Thus every time that one set of bars descends, the fuel is 
lifted from them by other bars which are ascending and moving 
forward, so that the clinkers are broken up and the whole of the 
fuel on the bars is steadily fed towards the back end of the grate 
whilst being consumed ; the residue falls from the end of the 
grate into the ash-pit. (Accepted July 13, 1892). 

15,692. J. Adamson, Elton, Lancaster. Valves for 
Steam Engines. (6 Figs.) September 16, 1891.—This inven- 
tion relates to valves for the admission and exhaustion of steam 
to and from the cyliaders of steam engines, the object being to 
coastruct it of the continuous revolving type, whereby its motion 





and adjuncts not having to be arrested and reversed at each end 
of the stroke of the piston, less vibration and wear and tear of the 
working parts of the engine is effected. The valve consists of a 
circular plate kh, packed round the edge so as to revolve steam 
tight in a cylindrical box d, and ground to fit the cylinder facing, 
and is provided on the surface with a recess-formed eccentric, and 
of such a diameter that it embraces the central exhaust port f 
and one of the steam ports g*, leaving the other a clear opening 
through the plate A outside the recess for admission of steam. 
This valve is keyed upon the end of a valve-rod k, which passes 
out through a stuffing-box in the valve-box cover, and a continuous 
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rotary motion is given thereto by bevel wheels, one of which is 
keyed on a line shaft » driven by gear from the main shaft of the 
engine. This valve may be made to work expansively by means 
of a “‘ cut-off” plate o working over the back of the valve h, the 
cut-off plate being made with two curved openings and its 
oscillation produced by mounting on its sleeve a lever, one end of 
which is attached to a spring and the other acted upon by a 
revolving tappet keyed on a short countershaft, the spring work- 
ing the ‘‘ cut-off” instantaneously as soon as the lever escapes 
from the end of the tappet. (Accepted July 13, 1892.) 


14,945. F. W. Lanchester, London. e Govern- 
ors. [4 Figs.) September 4, 1891.—This invention relates toa 
method of adjusting the springs of engine governors of the serine: 
loaded type, and canbe readily applied to any centrifugal 
governor. Aspring C is constructed to rotate with the governor 
spindle, and so placed that it acts, against the expansion of the 
governor balls, on a sleeve D1, also on the governor spindle, which 
is extended to carry a screwed sleeve A having a milled disco A!, 
arranged to be readily seized by hand. On the sleeve is a milled 
nut B, which screws against the governor spring, the screwed 
sleeve fitting easily on the governor spindle, and prevented from 





being thrust off by a collar E. When the governor is rotating the 
sleeve A, nut B, and spring C rotate with it, and the adjustment 
of the spring remains constant. In order to screw up the spring 
the nut B is grasped in the hand, and being prevented from 
rotating, it screws on the sleeve A and further compresses the 
spring C; the speed of the governor balls to ov 

the spring being thus increased. To release the spring or reduce 
its pressure the milled disc A! is held so that the sleeve ceases to 
rotate with the governor, then the friction of the spring C against 
the milled nut B causes the nut to unscrew. The speed at which 
the governor balls overcome the spring being thus reduced, and 
with it the engine speed. (Accepted July 13, 1892). 

22,569. W. D. Grimshaw, Accrington, Lancaster. 
Mechanical Stokers. [6 Figs.) December 28, 1891.—This 
invention relates to mechanical stokers in which fans are em- 
ployed to project the fuel into the furnace. At the mouth of 
each of the side boxes, and at the inner side thereof, a plate is 
mounted on a vertical hinge and provided with screws so that 
each plate can be set at a desired angle. By this arrangement the 
fuel will be heaped up moreat the sides than in the centre of the 
furnace. The fuel is supplied to the fan boxes by a reciprocat- 
ing rake g and feed rod h provided with an open slot, in which 
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works a circular eccentric plate made with a slot, through which 
passes a flat block screwed into the shaft of the wormwheel used 
for imparting motion to the feed rod h, the block being provided 
with a square head, and the plate with lugs. An adjusting screw 
passes through these lugs and through the head of the block, 
and the latter is tapped with a screw thread, so that by turning 
this screw in one direction or the other, the eccentricity of the 
plate, and consequently the throw of the rake, is adjusted. By 
setting the plate to make a short throw, and by driving the worm- 
wheel rapidly, a light and practically continuous supply of fuel 
to the fan boxes is maintained. (4ccepted July 13, 1492) 


5300. J. E. Pregardie, Deutz, Cologne. Steam 





Boilers. [11 Figs.) March 17, 1892.—This invention relates to 
the combination of a Cornish or Lancashire with a multitubular 
boiler, so that the fire goes first through the internal flue of 
the boiler, which is placed underneath the tubular part, the 
heating gases going out of the flue near the back end and passing 
then across and along the water tubes arranged in a special 
chamber at the - of the flue boiler, descending at the front end 
to the outside of the shell, and being led along the lower side of it 
to the chimney. Into the shell A of the lower cylindrical boiler 
is built the flue B, which does not reach quite through the shell, 
but is closed at a distance from the end plate thereof. Between 
the chambers D and E the water circulating tubes G are fixedin a 
slightly oblique direction, rising towards the back end ; a division 
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wall M being built in between the heating tubes G in the middle 
of their length. The current of the heating gas goes on from the 
firegrate I to the back of the flue, then up through the branch- 
pipes Cinto the back part of thechamber containing the heating 
pipes, across and along between them and over the diaphragm M, 
then downwards across and along the front = of the chamber, 
and finally back along the outside of the shell A into the chimney 
channel K. The water is fed in at L and rises up in the back 
water chamber E, into the upper vessel F, and descends in the front 
water chamber D, where it enters into the circulating pipes G to 
go back again into the back chamber E, and completing thus its 
circular current. Should one of the circulating tubes burst, the 
water need not be drawn off and the boiler stopped altogether, 
it being only necessary to stop up the damaged tube. (Accepted 
July 13, 1892). 


ELECTRICAL APPARATUS. 


9365. R. Lundell and E. H. Johnson, New York, 
U.S.A. Electric Motors and Dynamo-Electric 
Machine. [4 Figs.) May 17, 1892.—This invention has for its 
object the construction of an electric motor so as to conceal all 
the operative parts thereof, the arrangement of all the parts in 
the most compact and symmetrical manner, and to provide 
means for centering the armature between the field poles and in 
its journal bearings. B, B! represent the field magnet cores, which 
constitute at one and the same time the pole-pieces P, P! and a 
spherical two-part inclosing shell held together by bolts extend- 
ing through ears E. The two semi-spherical pole-pieces being so 
constructed that their inner ends, resting over the opposite ends 
of the armature A, and near the centre of the field magnet coil 
M, embrace a minimum amount of magnetic metal. The arma- 
ture A is provided with a commutator L, against which rest the 
ends of two brushes ¢ of carbon, held in position by metallic 
sleeves s', which in turn are secured by bayonet-joint connec- 
tions with rubber tubes s firmly secured in openings drilled 
through the magnetic shell B, spiral springs within the sleeves s' 
giving to the commutator brushes end movement as they wear 
away on the commutator L. Grooves are adapted to admit 
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air to the interior of the machine, and to carry the drip oi 
from the inner portions of the axis back to the oil chambers. A 
“dummy” armature is used, having the length of the armature 
A and a diameter a trifle greater; the armature having first 
been carefully centred upon an axisC. One end of the axis is 
inserted into one portion of the field magnet core B, and then the 
other portion of the core B! is yews in position, and the parts 
clamped firmly together by bolts passing through lugs E. The 
molten Babbitt metal D is now poured into the outer end of the 
journal-box N and allowed to set about the free end of the axis 
U. The positions of the entire apparatus are now reversed, and 
molten Babbitt metal poured about the other end of the shaft 
C, and allowed to cool as before. The bolts are now removed, 
and the two parts B, B! drawn apart, leaving the Babbit metal 
journal bearings in correct alignment for the actual armature A, 
which is a duplicate in form of the dummy armature, except 
that it is of slightly smaller diameter to admit of the necessary 
air space between it and the field poles P, P!. The two halves 
Band B! are then taken, and the air vents m, grooves n, and the 
space which admits the right-hand oil ring R are all drilled and 
cut. (Accepted July 13, 1892). 

14,916. T. W. Arnall, Birmingham. Magnetic 
Se tors. [2 Figs.) September 3, Isl The object of this 
invention is to apply to ‘‘ magnetic separators” the principle of 
induced magnetism, and cause the electro-magnets generally used 
to be always in action, to avoid the necessity of having to “‘ make” 
and “ break” the electric circuit energising them. The material 
to be separated is fed from the hopper n into the interior of the 
barrel ; as this revolves, the material rolls over and over and down 
the inclined surface, every part of it coming into contact with one 
or other of the bolts i or their flat polar extensions j, which on the 
lower and on the ——_ of the barrel are in a magnetic 
condition. The magnetic ies adhere to the magnetised bolts 
or their polar extensions, and are carried up until the heads of 
the bolts on the outside of the barrel pass beyond the end cf 
the magnetic rib c of the inducing magnet and its magnetising 
coils ; here the bolts and thei polar extensions lose their mag- 
netism, and the material that has been adhering to them falls off 
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into the chute k, to be collected into the receptacle J. In the 
meantime the non-magnetic material has been rolling and tum- 























14918 
bling over the bottom of the barrel, and finally falls out into the 
receptacle m. (Accepted July 13, 1892). 


GUNS, &c. 


13,504. J. E. Bousfield, London. (0. W. Bergman and 
J. Nilsson, Gothenbourg, Sweden.) Machine Guns. [34 Figs.) 
August 10, 1891.—This invention relates to machines guns in 
which a revolving cluster of barrels, placed parallel with the axis 
upon which they revolve, isemployed. The object being to render 
the gun automatic, and at the same time to provide means 
whereby in case of any obstruction to the automatic working it 
can be operated by hand power. If, when the barrel contains a 
cartridge and has the breech closed ready for fring, the hammer 
is released by pressing upon a knob p’, it will strike the firing-pin e' 
and fire the cartridge. Owing to the recoil of the barrel and 
breech-piece the group of barrels with their breech-pieces will be 
caused te rotate by the contact of a lug f> of the barrel just dis- 
charged with an inclined surface and by momentum. During 
the recoil, whilst this lug is acting upon the cam surface, the 
rear end of a pawl of the barrel just discharged rides up an- 
other cam surface in such a manner as to disengage the front end 
of the pawl from the recess in its plunger, so that, during the 
remaining part of its rotary motion when the lug J® is bearing 
against a cam surface, the barrel and breech-piece are free to 
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move forward and the plunger backwards owing to the engage- 
ment of its log with a cam groove 3!. As the barrel is moved 
around the shaft d this groove causes the withdrawal of the 
empty cartridge shell, and when the breech-piece has come oppo- 
site to the opening, the empty cartridge case will fall out of the 
breech-piece. As the rotary motion is continued, the empty 
breech-piece comes over the cartridge band when, owing to the 
rotation of a cylinder carrying the band, and to the action of 
the inclined surfaces of spring arms, a cartridge is lifted partly 
into the breech-piece, so that it can be caught by an adjacent 
projection, which, during the further rotation, carries the cart- 
ridge around until it has reached such a position that a rib on 
the casing aided by gravity moves it into the breech-piece 
opposite tothe plunger. The motion continuing the plunger is 
pressed forward owing to the cam groove b! acting upon the lug 
3, and drives the cartridge into the barrel, and the inclined surface 
oon the breech-piece impinges against the hammer and forces 
the same back to cock it ; the hammer is then released to strike 
the ere and explode the cartridge. (Accepted July 13, 
1892). 


MACHINE TOOLS, SHAFTING, &c. 


11,370. A. Pickard, London, Drilling Square or 
other Holes and Shaping Nuts, &c. [5 Figs.) July 4, 
1891.—This invention relates to drilling machinery by which 
square or other holes are drilled or the sides of nuts shaped, 
&c. Upon the frame @ of the machine a bevelled tooth wheel 
b is arranged, turning upon a centre and having a handle c by 
which it can be made to revolve. This toothed wheel gears 
with and drives another bevelled tooth wheel d, which drives a 
vertical bar ¢, turning in bearings in the frame, and provided with 
means by which it can be fed downward as the depth of the hole 
which is being drilled increases. The lower end of this revolving 
bar is provided with a flange g at right angles to it, against the 
lower face of which a frame h is held by a central screw ¢ having 
a large flat head, between which and the disc at the end of the bar 
the frame fits freely. The frame is provided with an arm pro- 
jecting laterally, and engaged by a corresponding pin extending 
downward from the lower side of the horizontal bevelled wheel d 
so that as the latter is turned round it causes the frame also to 
revolve, and as the hole through the latter is made of considerably 
larger size than the central disc which holds it to the flange of the 
revolving bar, the frame A can not only turn round, but can also 
move laterally in any direction. To the lower side of the mov- 
able frame is firmly fixed the u a end of acylindrical bar 7, to 
the lower end of which the drilling tool m is fixed. Upon this 


cannot turn round,and when the frame carrying the cylindrical 
bar and guiding plates is made to revolve, the latter are guided 




















by the square guide so that the tool m below cuts a square or 
other shaped hole, the depth being regulated by the revolving bar 
e. (Accepted July 6, 1892). 


MISCELLANEOUS. 


19,104, J. E. Wallis, Basingstoke, Hants. Pecking 
and Loosening the Surface of Roads, &c. [5 Figs.) 
November 5, 1891.—This invention relates to a machine for 

king and loosening the surfaces of roads and other hard sur- 
‘aces, wherein picking tools are made to operate by a reciprocat- 
ing percussive action upon the surface of the road, so as to break 
it up. To the side of the steam roller A is fixed a casting B con- 
stituting three steam cylinders arranged side by side, and each 
pew y een | a piston C, the piston-rod of which carries at its lower 
end the picking tool E and has for this purpose a head F keyed 
on it, sliding on a guide fixed to the cylinder, and to which is 
ivoted a a H having the picking tool secured in it. 
is socket-piece is connected to the head F by a pin, the head 
being made to fit with a semi-circular end surface against a corres- 
nding hollow of the socket-piece so that the shock of impact 

n operating is taken by these surfaces and not by the pin. The 
hollow of the socket-piece also bears with a straight side against 
the one straight side of the head, while the other side of the 
socket-piece is te 5s . Itis held with the straight side abutting 
against the head by meansof a spring connecting the two parts. 

















When in this position the centre line of the picking tool E is made 
to form a small inward angle with the centre line of the piston- 
rod, so that as the steam roller advances with the apparatus in the 
direction of the arrow the tool E, after being driven into the 
ground by its percussive action is made to turn on the centre pin 
into the position in line with the piston-rod and then, in being 
drag; along, turns still farther on itspin and operates with a 
certain leverage upon the ground in front of it so.as to break it up. 
Steam is supplied to the slide chests of the cylinders B by a pipe 
K, and is admitted to the cylinders by slide valves, actuated by 
elbow levers M pivoted to the guide, the cranked short arm of 
which lever is connected to the slide rod, while the long arm is 
slotted, and =aee with a stud on the head of the piston-rod, so 
that by the reciprocating motion of the latter a vibrating move- 
mentisimparted to the lever M, causing the slide valve to be moved 
so as to alternately admit steam on either side of the piston, and 
thus to effect the reciprocating motion of the picking tool, so that 
on this being propelled downwards by the steam pressure, it is 
caused to penetrate to a certain extent into the road surface. 
(Accepted July 18, 1892). 

11,740. J. H. R. Dinsmore, Liverpool. Gas for 
Illumina and Heating Purposes. [10 Figs.) 
July 10, 1891.—This invention has reference to those processes of 
making illuminating and heating gas in which hydro-carbon 
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liquid, such as tar, is em oped and converted into gas and mixed 
crude coal gas in a hea’ 


duct. The coal is distilled in the } 


heated upon generation and continued to be heated in passing 
through the conduit at the top of the apparatus, and suffer no 
cooling whatever until treatment is completed. The effect of this 
is that the unfixed gases given off from the coal in their nascent 
state, are subjected to heat before they leave the apparatus with- 
out any interruption, and are rendered permanent. The tar 
falling on to the diaphragm e, which will be red-hot with the rest 
of the retort, is partially vapourised, and the diaphragm being 
inclined the unevaporated portion will flow down it, and become 
almost entirely evaporated, if not entirely, by the time it reaches 
the free end thereof. Should, however, any reach this end 
before becoming so it will fall on to the coking fuel below, an 
will be there coked with the coal ; hence, if there are any pitch 
deposits, these can be easily withdrawn with the coke when it is 
discharged from the retort. These tar gases, being in a nascent 
state and the coal gases also in a similar condition, and under the 
influence of a temperature of about 1500 deg. Fahr., combine very 
readily, and by continued heating in passing through the conduit, 
the tarry vapours become fixed. By this combination with both 
coal and tar gases in a nascent state, and by the continued heat- 
po bemoan to the combination, the unions of the tar and 
other gases are made, and permanently made, and result in the 
production of gas of a very high and illuminative power and large 
volume. (Accepted July 13, 1892). 


13,354, H. Lane and A. Chamberlain, Birming- 
ham. Annealing Furnaces. (6 Figs.) August 7, 1891.— 
This furnace consists of a muffle of a generally cylindrical figure 
placed horizontally and capable of rotation. The endsare open 
and loosely fit on the circular mouths of flues having valves for the 
admission of gas and air and the insertion of the articles to be 
annealed. The valves are so arranged that the gaseous fuel, with 
air to support combustion, can be admitted alternately at either 
end of the muffle, the products of combustion escaping at the 
opposite end. Supposing the current of heated air is passing 
through the rotary muffle a in the direction indicated by the 
arrows ; the regenerative chamber h, which has been heated, is 
supplied with air from a pipe the valve in which has been 
yey to the atmosphere. By the circulation of air through the 
chamber h, it is heated and supplied by a pipe n to the right-hand 
cap b of the muffle. The valve of a pipe m being opened and the 
valve in another pipe m? being closed, gas is supplied from the 
main gas flue k through the pipe m to the right-hand cap to be 
mixed with the heated air supplied to the latter by apipe m. The 
valve in the pipe J is closed to the atmosphere, and the waste 


a. 





heat issuing from the left-hand end of the muffle is conveyed into 
the regenerative chamber by which it is heated, this chamber 
being connected with the chimney flue p by a pipe the valve of 
which is closed to the atmosphere. In order to reverse the 
direction of the current through the muffle, and supply gas and 
heated air to the left-hand cap, and put the muffle in connection 
with the regenerative chamber h, when cold, the valve in the pipe 
lis opened to the atmosphere and the valve in the other pipe is 
reversed. The valvein the gas pipe m is closed and that in the 
a jipe m? opened. Gas and heated air are now supplied to the 
eft-hand cap by the pipes m2 and n2, and the waste heat from 
the muftte passes by the pipe » to the regenerative chamber h for 
heating the same, the chamber h being in communication by the 
pipe with the chimney flue q. In this way the gaseous fuel and 
heated air are supplied to either end of the muffle and one or 
other of the regenerative chambers heated by the waste heat 
issuing from either end of the muffle. In starting the apparatus, 
all the parts being cold, it is necessary to ignite the mixture of gas 
and air in the ~ by a flame introduced therein through a hole 
in it capable of eing closed after the gaseous mixture has been 
ignited. (Accepted July 13, 1892). 

15,241, S.Fox,Leeds. Pressing or Bending Plates 
into Box or Trough-Like Forms. [8 Figs.) September 8, 
1891.—In this invention the female dies are so arranged as to 
allow room for the surplus material to pass easily into the matrix, 
pressure being so applied upon the outsides of the partially closed 
articles as to get rid of the extra material by squeezing it upwards. 
The plate x having been pressed to the form of a channel with the 
ends at right angles to the bottom, the wedge c, which is secured 
to the top table of the press, is brought down until it bears agains 
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the back of the trip die a, which as the wedge continues to 
descend is thereby gradually forced over and caused to effect the 
distribution of the surplus metal in an upward direction until 
the end is brought to the angle required. The trip die a, after 
being moved over by the wedge c, may, upon the withdrawal of 
the latter, be returned to its normal position by a spring, which is 
compressed during the moving over of the trip lever by a collar on 
a that extends through the block i and wedge c, and is jointed 
to the trip lever. (Accepted July 13, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions: with illustrations of inventions patented in the 
United of America from 1847 to the Lary re time, and 
reports of trials of patent law cases in the Uni rey gt eng 
, gratis, at the offices of ENGINEERING, 35 and 36, |. 
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bar are a number of guiding discs which fit and revolve with the | with 


bar inside a square tubular guide. This guide is held so that it 


lower part of the retort, and the gases given off are instantly 
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DIAMOND DRILLING MACHINES. 


CONSTRUCTED BY THE M. C., BULLOCK MANUFACTURING COMPANY, CHICAGO. 





LITERATURE. 


Technisch Chemisches Jahrbuch, 1890-91. By Dr. RupoLy 
BIEDERMANN. Berlin: C. Heymann. 





Tue thirteenth volume of Dr. Biedermann’s | 
technico-chemical annual dealing with the year | 


(For Description, see Page 259.) 


insect plagues, &c., receive due consideration, and 
the chapter on food has a good deal to say on 
adulteration and prepared aliments. 
Railways and Railway Men. London and Edinburgh: 
W. and R. Chambers, Limited. 
There is nothing new in this book, and yet in 


ending April, 1891, proceeds on his established and | view of the very important part which railways | 
approved plan. The collaborators and the general | play in the life and work of every Londoner, and 
arrangements remain the same ; the bulk has been | indeed of every resident in the United Kingdom, it 
increased, and reaches now 650 pages. The patent!is possible to conceive of the publication being 
record at the end, a list of the German patents largely read with interest and with profit. The 
referred to, with name of patentee, number, | author givesa very good idea of the general manage- 
subject, and page of notice in this annual, is a| ment of a railway, treating of the varied duties of 
novelty. Both the patentees and the subjects of | each department from that of the general manager 
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is to be attained. The Post Office is instanced as 
evidence of the efficiency of State management ; 
| but considering the spirit which dominates there 
'on all reform questions it is very doubtful if 
under Government and without the spirit of 
‘competition, the same progress would have been 
made. State-control spells conservatism and red- 
tapeism. 


A Course of Instruction in Ordnance and Gunnery. By 
Captain Henry Metrcatre, Ordnance Department, 
United States Army Instructor of Ordnance and Gun- 
nery, United States Military Academy. New York: 
John Wiley and Sons. 1891. 

In the above work the author appears to have 














the patents appear besides in the two tables of | to that of the platelayer. 


He is in sympathy with 


contents. Most of the patented inventions are |his subject, and while freely admitting the faults, 


abstracted from the German specifications, which is 
natural enough, considering that most inventors 
secure German patent rights and that the German 
authorities do not encourage specifications to be 
interpreted into whatever may commend itself to 
eminent expert witnesses, astute lawyers, and per- 
plexed judges. The new German patent law, which 
has been in force since October, 1891, is reprinted 
in extenso, but not discussed. This law regulates 
the status of the technical members of the Patent 
Office and separates the three sections, the one for 
granting patents, the appeal section for complaints, 
superior to the first, and the sections for nultifi- 





cation. The law introduces several other important 
changes, also as regards previous publications in 
foreign specifications, distinguishing here between 
countries which have entered into mutual arrange- 
ments with the empire and those which have not. 
The articles on iron, illuminants, sugar, food, dyes, 
and apparatus claim as usual the greatest amount of 
space. The detailed statistics at the end of the 
various articles on production, exports and imports, 
refer to Germany only, but general statistical notes 
are not wanting. The thoroughness of the work is 


takes generally, one might say, the attitude of an 
apologist, pleading even for ‘‘tips.”’ It is a weak- 
ness of railway men, but it should scarcely be 
encouraged by men who seek to urge workmen to 
take a noble view of labour. The book gives one a 
distinct impression that all is being done for the 
safety and convenience of the travelling public, 
and if the author succeeds in impressing this upon 
everybody, and thereby induces them to take a 


philosophic view and be content under the most) readily intelligible. 


aggravating circumstances instead of blaming the 
nearest railway official, then the peace of the 
millenium will have come so far as railway life is 


chiefly re-published his notes for lectures to his 
students at the United States Military Academy. 
The book contains very valuable investigations 
|on the more important questions connected with 
the subject, and is admirably adapted on a rade 
mecum for the artillery officer, though its size 
and that of its accompanying volume of plates 
is, from this point of view, against it. The 
work opens with a description of the compo- 
sition and manufacture of explosives, sufficient 
| detail being given to render the various processes 
Later on internal ballistics 
are considered, and some account is given of the 
classical experiments of Abel and Nobel on the 
pressure of fired gunpowder. M. Sarrau’s re- 








concerned. The author, of course, has views of the | searches on internal ballistics are also discussed, 


future. Auguring from the past he foresees vast 
improvements. Although at page 36 he thinks the 
American system of travelling is hardly likely ever 
to be copied throughout in this country, he, by | 
the time he gets to page 123, admits that there is | 
gradually growing up a changeinthe opinion towards | 
this subjeet, and that it is not at all improbable | 
that our railways in the future will be worked on the | 
same lines as are the American railways. We think 
it is extremely probable. State-ownership of rail- 


well known ; thus agriculture, chemistry, diseases, | ways is advocated, and with it all that is desirable the metals most commonly used for guns. As 


and tables given of the characteristics of different 
powders. Some remarks on dynamite, nitro- 
glycerine, and other high explosives conclude this 
section. 

As an introduction to the construction of 
ordnance a short metallurgical sketch is given, 
describing in the first place testing machines 
and their uses for ascertaining the engineer- 
ing constants of a material, and then the 
chemical composition and methods of preparing 
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the remarks on the preparation of cast iron, 
wrought iron, and steel only occupy thirty-one 
pages, the information is naturally sketchy, but it 
is probably as much as an ordnance officer requires 
to know, as he is not likely to be called upon to 
personally superintend the reduction of these 
bodies from their ores. This is followed by a 
section on projectiles in which the peculiarities of 
the different types are described, and rules for 
their use laid down. After this we get a section 
on gun construction, which contains the formule 
commonly used and descriptions of the various 
types of cast, built up, and wire guns. As regards 
the latter, we think that Mr. Longridge receives, 
scant justice. The original idea of the wire gun is 


Fig. 672, — 
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attributed to an American, Dr. Woodbridge, of New 
Jersey, though we believe this is erroneous. Cer- 
tainly Mr. Longridge was, upwards of a quarter of 
a century ago, the first to propose such a gun on’ 
scientific lines, and though objection may be raised 
to some of the minor details of construction which 
he has suggested, this does not diminish the credit 
due to him, as the first to perceive the possi- 
bilities of the wire system of gun construction, 
and to lay down correct rules for proportioning 
the tension in the different layers of wire. 

In the section on exterior ballistics which follows, 
an accountis given of Bashforth’s experiments and 
of his method of determining the trajectory of a pro- 
jectile, and also of Mr. Niven’s work on the same 
subject, the use of the various formule and tables 
being illustrated by a set of examples. This is 
followed by particulars of special types of guns, 
attention being almost exclusively paid to those 


either now or at some previous date used in the | form, so that it can be readily applied in any posi- 
United States military or naval service; general | tion for drilling holes in iron or steel plates. Fig. 
descriptions only being given of the guns of foreign | 67 is an elevation, and Fig. 68 is a plan of the drill. 
nations. In the section on carriages which imme- | The frame consists of two parallel soft iron side 
diately follows, a theoretical investigation is given | bars A connected together by a transverse bar of 
of the hydraulic brake and of other means of tak- | soft iron B at an intermediate part of their length, 
ing up the recoil. Illustrated descriptions of |and connected at the one end by a non-magnetic 
various devices for this purpose are also given, and | casting C. 

in connection with the important subject of the; On the intermediate bar B are mounted two 
transport of guns we find some useful notes on! bobbins D, which serve two purposes when excited 
horses and harness. The next section is devoted | by an electric current. (1.) The free ends aa of 
to the subject of small arms, engravings being|the bars A A are made to constitute a pair of 
given of some of the principal breech actions, | electro-magnetic poles, so that when these ends are 
accompanied by an interesting r¢éswmé of the history | placed against the iron or steel plate to be drilled, 
and present mode of manufacture of small arm | the plate closing the magnetic circuit causes the 
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ammunition. In the following chapters very full 
details are given of the modern machine guns, in- 
cluding the Maxim automatic weapon. 

The volume concludes with some remarks on 
accuracy of fire, in which is included a sketch 
of the mathematical theory of probability and the 
method of least squares. We may add that the 
get up of the book and of the volume of plates reflect 
much credit on the publishers, and both volumes 
are strongly bound in cloth. 





MESSRS. SIEMENS BROTHERS’ ELEC- 
TRICAL APPARATUS. 
(Continued from page 218.) 
Siemens’ Exectricat DRi11. 
Tus is a rotary drilling apparatus driven by elec- 
trical energy which can be supplied by a generator 
at adistance, and is arranged in a compact portable 
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drill frame to adhere to the plate. (2.) Near the 
other ends of the iron bars A A are attached arc- 
shaped pole-pieces E E forming another pair of 
poles, and between these a ring armature F is 
mounted on a central hollow axis parallel with the 
side bars A A, through which axis the drill spindle 
H passes. The end of this spindle runs in a bear- 
ing in the casting C, and the part of the spindle 
beyond the armature is guided by passing through 
a central hole in the iron cross-bar B between the 
| bobbins D, the spindle being advanced as the drill- 
‘ing proceeds by means of thescrew L. The tubular 
spindle of the armature carries a commutator 
| M, the brushes for which are fixed within a casing 
N attached to the side bars A A, and inclosing the 
whole of the working parts, the one side of this 
casing carrying a bearing for the drill spindle H. 
On the other side of the armature its tubular 
spindle carries a toothed pinion P, with which 
gears a toothed wheel Q mounted loose on one of 
ithe side bars A. The boss of this wheel carries a 
toothed pinion R which gears with a toothed wheel 
S fitted on the drill spindle, so that the latter is 
caused to rotate by the wheel S, while it is free to 
slide through it. 

The drill is intended to be slung by any suitable 
tackle from the curved round iron bar U which is 
provided at each end with bearings on the trun- 
nions T T 


Sremens’ Inpicator BoarpD FoR BELLS WITH 
ELectricaL Re-sETtinG DEVICE. 








A great deal of ingenuity has been spent upon 
bell indicators, and a new pattern brought out by 
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UNITED STATES ARTILLERY. 
‘(For Description, see next Page.) 
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GRAVITY RETURN CARRIAGE FOR 5-IN. NAVAL GUN. 
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TURRET MOUNT FOR 10-IN. NAVAL GUN. 
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Messrs. Siemens Brothers is worthy of attention 

as it is simple in construction, and takes up 
very small wall space for a given number of 
indicators. 

Fig. 69 is a part sectional elevation, and Fig. 70 
a sectional side view of the board arranged for four 
indicators. 

The indicator itself consists of a small electro- 
magnet having an ironcore of H section (Fig. 71), 
which is pivoted between centres, and is inclosed 
in a cylinder of thin metal. Upon the core are 
wound two insulated conductors—one of which is 
used for ‘‘indicating,” and the other for ‘‘ re-set- 
ting.” The indicator is pivoted so as to turn freely 
between the poles of a permanent magnet, so that 
a current of given direction round the core causes 
it to complete the magnetic circuit in such wise 
that the lines of force induced by the current coin- 
cide in direction with those of the permanent mag- 
net. A current sent in the opposite direction 
changes the polarity of the core, which thereupon 
turns over onits axis, again making the direction of 
the lines of force coincide. 

Indicator boards can be arranged for any number 
of indicators on this principle, and where two or 
any multiple of two are required, one permanent 
magnet is placed above and one below each pair of 
indicators, as is shown in Figs. 69 and 70. 

Each of the bell pushes 1, 2, 3, 4 is connected 
by a separate conductor, through the terminals 
1, 2,3, 4.on the board, to one of the windings on 
the core of the respective indicators 1, 2,3, 4. The 
other ends of these windings are joined to a com- 
mon conductor through the bell to one pole of the 
battery—the other pole being connected by return 
wires to the several pushes. 

If, therefore, one of the pushes be ‘‘ made,” a 
current passes through the winding on the core of 
the corresponding indicator, causing it to turn on its 
axis, at the same time ringing the bell, which 
continues to ring so long as the push is made. 

The ‘‘re-setting” device is very simple. One 
pole of the battery is connected through the ter- 
minal Z on the board with the spring push p. On 
‘* making” the latter a current passes from the 
battery through the other windings on the cores of 
the several indicators in series to the terminal C 
and back again to the battery. If, therefore, one 
of the indicators has been turned over by a de- 
pression of one of the pushes 1, 2,3, 4, the ‘* mak- 
ing” of p re-sets it. 

The portion of the cylinder which is visible 
when ‘‘indicating” is painted a conspicuous colour 
in contrast with the colour shown at the ‘‘re- 
setting ” position. 


Sremens’ Evectric Frre Enoing. 


The carriage and frame are of the usual pattern 
and construction as used by the Metropolitan Fire 
Brigade, and were made by Messrs. Merryweather. 
A full description of the Siemens fire engine, as 
exhibited at the Royal Naval Exhibition, was given 
with illustrations in ENGINEERING, vol. liii. p. 67 ; 
but since then it has been refitted with a new 
pump and motor, to which the following remarks 
apply. ; 

The current for working the motor is taken from 
the distributing mains. An iron pillar, similar toa 
hydrant, or wall hose (see ENGINEERING, vol. liii., 
p. 67), is fixed at any convenient position in the 
street, and two branch wires from the electric 
mains are led up to a concentric union to which 
a flexible concentric cable can be attached. These 
electric unions, both on the pillar and fire engine, 
are made to screw up in the same way as the unions 
on the hose pipes.- Inside each half union there 
are two insulated metal pieces in connection with 
the branch wires or concentric conductors; the 
metal pieces are conical plugs and conical tubes in 
the two halves respectively, so that when two half 
unions are screwed up good contact is made. Suc- 
cessive lengths of concentric cable can thus be 
jointed up in case the engine has to work at some 
distance from the junction pillar. 

The motor is series wound and is of Siemens’ 
usual H B!2/,,. type. It is coupled directly to 
an Oddie rotary pump, made by the Patent 
Pump and Blower Company, and shown in the ac- 
companying illustrations. Fig. 72 is a section 
through the pump. The suction inlet is shown at 
A and the delivery at B. The pump consists of a 
disc C, which revolves on an axis eccentric with that 
of the main cylinder. The disc is provided with 
arms, to the ends of which are hinged blades, as 





shown, the outer ends of these blades are again 
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4-1N, (40 CALIBRES) BREECHLOADING NAVAL GUN. 


Fig 456. 
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hinged into shoes which are portions of segment ee -Length of Lens phe. ae 
plates, as shown in Fig. 74. The segment plates = : = See LT Sy 
; Kk 4 « 
revol he — we oe — a9 F, ae — Mii SSS ean eeu erg 
in a boss cast on the cover of the pump, this boss : = fe : : 
being concentric with the main cylinder. This is 
shown in Figs. 73 and 74, where E E are the seg- 
ment plates, F the pin, and H the boss. The 
segment plates serve to open and close the blades 
as the disc revolves, owing to the eccentricity of} — igi dalle Wii cvtspessiiasie 
the axis of the disc. The shoes E are made so as 7 Fig.458 
to just clear the inner periphery of the cylinder, | | ie an Rh a oe ee ee nee + 
thus forming a practically tight joint, but without ee ees eees ca foe aaee Sa | 
Segseoh ‘a 5 KSiuee gy wth La CE, 7 
friction, as the segments are held in the boss H. PRES SEEKS < wet . 
The action of the pump can be seen from Fig. 72. a : —i— 32 TIE: 7 ye 
The space W is supposed full of water, the suction iz iz a eis a: i 








is just cut off, and the discharge is just opening. 
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The chamber X is filling, and Y has nearly finished | pots" 
emptying. It is thus evident that the quantity of | ; 
water pumped per revolution will be found by 
multiplying the excess of the capacity of W over 

’ by the number of blades in the pump. The 
disc, blades, and segments, are made of phosphor- 
bronze, and the pin of hardened steel. 

The motor was worked off a circuit with a 
potential difference of 105 volts. With this poten- 
tial, when running at about 450 revolutions per 
minute, the motor absorbed 215 ampéres, and the 
pump gave a jet of water from a 1-in. nozzle to a 
height of 100 ft.. with a pressure of 75 Ib. per 
square inch. With two delivery hoses on at once, 
having nozzles respectively 1 in. and { in. in dia- 
meter, the motor ran at 550 revolutions per minute, 
absorbing 160 amptres. The pressure was in this 
case 45 lb. per square inch, and the two jets rose 
to a height of about 80 ft. 

(To be continued.) 


























MODERN UNITED STATES 
ARTILLERY.—No. XXII. 
Navat Guns—concluded. (Fics. 455 ro 476). 


From the complete descriptions given in pre- 
vious articles of the 6-in. and 8-in. naval guns and 
their mounts, the other naval guns and their 
mounts will readily be understood from their de- 
signs with only a short description of any points 
essentially different from any of those previously 
described. 

4-In. Breechloading Rifle.—This gun, Fig. 455, 
is 40 calibres in length and weighs 1.5 tons. Asthe 
weight of its projectile is 331b., the ratio of the 
weight of the latter to the weight of the gun is 
only 1 to 102, being relatively the lightest in the Fic. 476. 8-IN. NAVAL GUN AND CARRIAGE. 
service, or firing relatively the heaviest projectile 
of any of the navy guns. In construction it is very | of trunnions. Its ballistic qualities will be found same in construction as the 6-in. gun already de- 
simple, consisting of a tube, jacket, sleeve, and a| in Table XX XIX. scribed, * differing only in its size. Its breech 
locking ring. Although it is a small gun it is de- 5-In. Breechloading Rijle.-—The 5-in. breechload- | mechanism is similar to that of the 6-in. breech- 














signed to be mounted by means of a saddle instead | ing rifle, Fig. 456 (weight 6200 lb.) is precisely the * See page 99 ante. 
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Fig. 471 
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TURRET MOUNT FOR MONITORS ; 10-IN, NAVAL GUN. 








Fie. 475. 10-IN. NAVAL GUN AND CARRIAGE. 


Fig 467. 















Rear Front 























BARBETTE MOUNT FOR 10-IN. AND 12-IN. NAVAL GUNS. 
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loading rifle.* The block is rotated and withdrawn 
by hand, being supported, when withdrawn, by 
the tray. The vent cover is made so that when the 
handle is raised to unlock the block, the ratchet 
engages in teeth on the cover, forcing it down 
and covering the vent. When the handle is lowered 
to lock the block, the vent cover is raised so that 
a primer can be inserted. 

10-In. Breechloading Rifle. — There are five 
designs of the 10-in. breechloading rifle differing 
from each principally in length and details of 
hooping. Mark I. of 30 calibres is shown in Fig. 
457 (weight 25.7 tons). 

Of Mark I. of 35 calibres there are two designs 


* ‘See page 128 ante, 














254 


ENGINEERING. 








(Aue. 26, 1892. 








differing from each other mainly in exterior form. 
The first is the lighter and weighs 27.1 tons, 
while the second weighs 28.2 tons. Besides these 
there are two designs of Mark II, one of 30 
calibres and one of 35 calibres, weighing 25.1 and 
27.6 tons respectively. 

12-In. Breechloading Rifle.—This is next to the 
largest navy gun built, weighing 45.2 tons, and 
being 37 calibres in length. It fires a projectile 
weighing 850 lb. with a muzzle velocity of 2100 ft. 
per second, or an energy of 26,000 foot-tons. At 
the muzzle it can pierce 24 in. of steel, and at 1500 
yards it can still pierce 21 in. Two of these guns 
are to be mounted in the turrets of the new coast 
defence vessel Monterey now fitting out at San 
Francisco (see Fig. 458). 

13-In. Breechloading Rifle-—This gun is pro- 
bably the largest gun that will be used in the 
United States Navy. It weighs 60} tons, is 43 ft. 
long, and at the breech is 4 ft. in diameter. With 
a charge of 550 1b. of powder it fires a 1100-lb. 
shell, with a muzzle velocity of 2100 ft. per second, 
or with a muzzle energy of 33,627 foot-tons. At 
the muzzle it can penetrate 26.6 in. of steel, and at 
a distance of a mile 23in., so that there is no 
vessel yet built, or likely to be built, which carries 
sufticiently thick armour to prevent complete pene- 
tration by the 13-in. gun. 

16-In. Breechloading Rifle.—A 16-in. gun has, 
however, been designed, Fig. 459. It will be 
42.6 ft. in length, will weigh 110 tons, and will fire 
a projectile of one ton in weight. It is very 
doubtful if this gun will ever be built. 


Mountines For Nava. Guns. 

The carriages for the guns described above are 
shown in Figs. 460 to 475. The 5-in. gravity 
return broadside carriage is precisely the same as 
the 6-in. carriage, except that it has eight instead 
of ten rollers between the top carriage and slide 
(Figs. 460 to 463). The designs for 10-in., 12-in., 
and 13-in. mounts are similar to each other, the 
main difference being in weight. Several designs 
are shown in Figs. 466 to 469, and Figs. 475 and 
476. The turret mounts are quite different in 
principle from the mounts previously described. 

Above the centre of each turret rises a low dome 
heavily armoured, having small horizontal slits cut 
through. This dome is the conning-tower, in which 
stands the officer commanding the turret—the 
captain in the forward turret and the executive 
ofticer in the aft one. Near at his feet, on a pedestal, 
sits the lieutenant who sights the guns. His low 
seat brings his eye opposite a wider double slit, 
shaped like a cross. His pedestal goes around 
with the turret, so that he always faces the slit, 
which is directly over and between the guns. A 
movable sight-bar for each piece rises and falls 
opposite the sighting slit as the breeck of the gun 
is raised or lowered, and there is a fixed sight on 
top of the turret outside near the edge. Alongside 
of this officer is a dial-like valve by which he can 
lower the breech and thereby regulate the range 
of the gun ; and in each hand he holds what looks 
like a rubber bulb, by pressing which he makes an 
electric contact which fires the gun. 

In this same chamber, above the guns, is the lever 
that revolves the turret, and is worked by the gun 
pointer. This enormous mass of steel and iron can 
be made to revolve as fast as one revolution in 40 
seconds. This is sufficiently rapid for any emer- 
gency, since one gun can be discharged in one 
direction, and in 20 or 30 seconds the other can be 
discharged in the opposite direction. The guns, 
of course, turn with the turret. 

In the loading chamber below the turret is found 
the machinery for hoisting the ammunition to the 
gun. This machinery revolves also with the turret, 
and therefore the guns can be loaded in any posi- 
tion, which is a great advantage over turrets which 
require the guns to be brought to a fixed spot 
when they are to be loaded. Tlis ability to toad 
in any position is very important, since the turret 
during loading can be turned away from the enemy, 
and thus the guns, which project half their length 
outside of the turret are protected from injury 
which might be inflicted upon them by the pro- 
jectiles of a rapid-firing gun. For each gun there 
is an ammunition hoist, composed of a truck con- 
taining two cylinders, one above the other. When 
it is at the foot of the hoist a shell is brought to 
the door of the shell-room by a differential tackle 
travelling in an overhead slide the whole length of 
the shell room. When this tackle is hooked to 
the shell carrier, the shell automatically drops from 








_TABLE XXXIX. —BAtcistic PARTIOULARS OF BREECHLOADING GUNS OF THE UNITED STATES Navy. 
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10-In., | 10-In., | 




















| 
4-In. 5-In. 10-In., | 10-In, 12-In,. 13-In. 
oman | ——— | = | Mark L., Mark I., Mark II.,| Mark IL., | — — 
| loading loading 30 | 35 30 35 loading oading 
| Rifle. Rifle. | Calibres. | Calibres. Calibres. | Calibres. | Rifle. | Rifle. 
Calibre in. | 4 5 | 10 | 10 10 a | 4s 
Weight Ib.| 3380 | 6199 | 57,500 | f 004 os - \ 56,400 | 61,900 | 101,300 | 185,500 
0 tons} 15 | 28 25.7 one if 2d 27.6 45.2 | €0.5 
Total ain ft. 137 13.5 27.4 | 30.5 274 31.2 36.8 40 
Maximum diameter of gun body in.) 13 ; 18 40 40 39 | 39 45 49 
Total length of bore 5 », 165729 | 150.27 306.26 | 343.76 307.26 | 35491 419.2 454.46 
Length of rifling | 130.29 | ya ml 247.26 | 283 76 247.26 294.91 343.12 370.46 
: so | inl Lin 180 to} Otol Otol Otol : : 
Twist A (0 gen al totinso 1in35 | ind | in268 | in 2% ; Otol in 250 tol in 
umber ‘0 40 | 40 40 40 48 52 
‘ +. | mais Uh. LONRS .485 .485 .485 .485 485 | .485 
Grooves - Width inj 279 1) °436 435 | 415 | 415 1415 1415 1415 
Depth | 02 | .05 05 .05 .05 .05 05 .05 
, Length » | 24.74 27.07 57.17 57.17 57.17 57.17 74.14 80.88 
Chamber — —. 4.30 | 6.5 12.5 12.5 125 12.5 14.5 | 16.5 
’ ‘apacity cub. in 367 899 68: 6831 6831 12,043 15,059 
Capacity of bore | > ”, 2037 3326 26,639 | 29,480 26,590 | 30,30 61,355 | 64,857 
Travel of projectile in. 182.55 123.20 250.43 | 286.93 250.43 | 298.08 316.06 73 58 - 
Weight of charge .. Ib. 12to14 | 26t029 225 to 240 225t0240 225 to 240 225 to 240 425 550 
os projectile ee 33 60 509 | 500 500 500 850 1100 
Ratio of weight of projectile to hie of gun ths ths ats } i \ tix tha ths vis 
Pressure : ae .. tons 15 15 15 | 15 15 15 15 15 
Muzzle velocity ‘ “se ft.-sec. 2000 2000 2,000 2,080 2,000 2,100 2,100 2,100 
{ 1000 yda. a es ae 1651 1697 1,*43 { 1,922 1,848 1,940 1,964 1,977 
Remaining 1500 ,, 1501 1563 1,777. | ~=1,848 1,777 1,865 1,900 1,938 
velocity at oo * prt ond 1708) | «| (oO 1,708 Ky} 1 pod 1,860 
500 ,, : 3 32 1,642 | 41,707 | 1,642 1,724 1,777 1,805 
Muzzle energy t. -tons, 915 1660 13,864 | 14,996 13; 864 15,285 2E 985 33,627 
Thickness of steel which shell will perforate | | 
at muzzle .. | 7.18 8.67 18.75 | 19.83 18.75 20.10 24.16 | 26.66 
Thickness of steel which shell will perforate j 
at 1500 yards ee sal) “ore 6.09 15.84 | 16.75 15.84 | 16.97 20.94 | 23.42 
' ! 


the upright position in which it is stowed to a 
horizontal position, and is then run to the shell- 
room door by the overhead slide. There it loads 
ona trolley that points it into the lower cylinder of 
the lift. On the other side of the midship line is 
the magazine where are stowed the copper cylinder 
tanks containing the powder charges. Each tank 
holds half a full charge, so that two are emptied, 
and the cartridges passed into the upper cylinder 
of the lift. This latter is hoisted into the turret 
by a hydraulic ram working a multiplying tackle. 
This is, in effect, the Canet system. 

The breech of each gun is raised and lowered as 
if it were a feather by a huge hydraulic ram, 
which raises not only the gun, but the carriage and 
slide also. An elevation of 14 deg. can be given to 
the guns, and when in this position they are 
directly in line with hydraulic rams which shove 
the projectiles and cartridges home. The two guns 
in each turret are separated by a 1-in. thick steel 
partition, which has an opening by which a man 
can pass from one partition to the other. 

Alongside this partition is a strong car travelling 
on rails. It may be run across directly in line 
with the breech of the gun at the loading elevation, 
and is intended to receive the great steel breech- 
blocks, which weigh 1000 1b. each. 

The recoil is checked in a distance of about 3 ft., 
and the gun at once automatically returned to 
battery. Figs. 464 and 465 and Figs. 470 to 474 
illustrate turret mountings. 

The pneumatic dynamite gun, described in a 
previous article in connection with army guns, is 
also used on one vessel in the navy—the United 
States steamship Vesuvius. These guns are 15 in. 
in calibre and 55 ft. long ; three of them are placed 
side by side in the bow of the vessel, their muzzles 
protruding just above the upper deck. They are 
mounted at a fixed angle of elevation, and con- 
sequently the range is regulated by changing the 
air pressure. Being rigidly fixed to the vessel, they 
can be aimed only by moving the vessel, which 
is therefore practically the gun carriage. Their 
action is about the same as that described before. 








THE BRITISH ASSOCIATION. 
(Continued from page 227.) 
Trstinc SMa Cuarns. 

TuHE last paper read on Monday was a contribution 
by Professor Bi. 8. Hele-Shaw, and gave particulars 
of experiments he had made to test the strength of 
small chains. The occasion which led the author 
to follow up this subject was the testing of a new 
description of chain which had been submitted to 
him by the makers. He had found the results 
obtained so remarkable that he had wished to com- 
pare them with standard figures. These were not 
found altogether suitable, and the author, with 
characteristic thoroughness, set to work to make 





his own experiments. The result was that the 
new chain—which is an American invention, and 
is known as the ‘‘ Triumph” chain—proved far 
stronger than anything yet produced. For in- 
stance, samples of English welded chain of .223 in. 

in diameter (.039 square inch area) had an average 
strength of 1991 lb. The ‘‘ Triumph” chain of 
.22 in. in diameter (.038 square inch area) gave an 
average strength of 3773 lb. The chain in question 
is made by special machinery and has a twisted 
joint to the links so that there is no welding. The 
gist of the invention naturally lies in the machine 
by which the link is made. This is a remarkably 
ingenious piece of mechanism, and we shall deal 
with it more fully at a later date. In the mean time 
it may suflice to state that a beautifully flexible 
chain is produced and there are no projecting ends, 
although, as stated, there is no welding. Samples 
of the chain of various sizes were handed round at 
the meeting. The absence of welding enables 
almost the full original strength of the whole 
area of metal to be maintained; and, again 
in consequence of the absence of welding, a 
high-carbon steel of great strength can be used if 
necessary, a fact pointed out by Mr. Jeremiah 
Head in the course of the discussion which followed 
the reading of the paper. The tests quoted by the 
author showed that the strength of the chain was 
about 1} times the strength of a single section of 
the wire from which it was made ; so that on the 
link (forming, of course, a double wire) there was 
buta loss of 124 per cent. Asthe chain invariably 
gave way in the straight, it is not quite clear why 
there should be this loss, unless it is to be ac- 
counted for by the difference that one nearly 
always finds between calculated and observed 
results. The manufacture has chiefly been con- 
fined to smaller sizes, but it was stated that a ?-in. 
chain had been made, having a breaking strain of 
nearly 35 tons. 

In the discussion which followed the reading of 
the paper, Sir Frederick Bramwell made reference 
to the remarkable results obtained, and asked at 
what point the chain became injured previous to 
breaking. In answer to this, Professor Hele-Shaw 
said that the chain seemed to keep its strength up 
to the point of breaking. 

Mr. Perry F. Nursey gave an interesting de- 
scription of the manufacture of chain from cruci- 
form section bars, illustrating his remarks by 
sketches on the blackboard. Colonel Cunningham, 
Mr. Jeremiah Head, and some other members 
having spoken, the author briefly replied. 

Professor Unwin in summing up the discussion 
also alluded to the great advantage gained by the 
form of the link which enabled the full strength of 
the wire being maintained. This is consequent on 
the ingenious arrangement of the twist in the 
fastening, which prevents loss through the nip of 
the metal, and at the same time gives so secure a 
fastening that the joint never gives out. The Pre- 
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sident also referred to the desirability of being able to 
use a hard strong steel wire. On the whole, the last 
paper read at the sitting was in many respects the 
most interesting ; certainly in the particular chain 
described the fact that the full strength of the metal 
is maintained, or all but maintained, in the finished 
article is a most important advance in this parti- 
cular branch of industry, for every user of chain 
knows the loss through the high factor of safety 
that has to be allowed on wrought iron to cover the, 
at best, uncertain process of welding. If it can be 
shown that the machinery devised is applicable to 
large chains a most remarkable thing will have been 
achieved, but even in the sizes already encom- 
passed a great thing has been done, as the uses for 
this chain can hardly fail to be very extensive. 

Tuesday, the 9th inst., was the last day on 
which Section G sat, the whole number of papers 
having been disposed of in a four days’ meeting, 
whilst many of the sections sat for six days. What- 
ever may be the opinion in other sections, the engi- 
neers find they can hoist in all the scientific cargo 
they have comfortable stowage for at one loading 
within the space of four long sittings. Making 
Saturday a dies non is decidedly popular in G; and, 
judging by the audiences in some other sections, 
the custom might, with advantage, be extended to 
the whole Association. In that case the official 
censors of papers would have to exercise their 
functions more vigorously, for it is true that the 
sections work hard the whole time reading or dis- 
cussing. Some of the matter brought forward is 
very poor stuff. We should wonder how it gets 
admitted had we not a shrewd suspicion that 
pretty nearly everything is accepted that is offered 
without any very close scrutiny. It seems as if it 
were the chief ambition of some sections to make 
a ‘‘record” in the number of papers read, irre- 
spective of their quality. It would certainly add 
to the popularity and, we think, detract nothing 
from the usefulness of the Association, if the 
meeting were wrought within the compass of the 
week, the whole-day excursions being held on 
Wednesday instead of Thursday. 


MARINE FoG SIGNALLING. 


The first paper read on the last day of the 
sittings in the Mechanical Section was a contribu- 
tion by Mr. David A. Stevenson, M. Inst. C.E., 
and referred to ‘*‘ Motors used for Fog Signals in 
the Northern Lighthouse Service.’”’ The author 
dwelt upon the necessity of a means of signalling on 
the coast line during foggy weather, and enforced 
his statement by details as to the duration of fog in 
this country. It appeared that the number of 
hours in Scotland is 395 per annum. The most 
powerful sound signal in use is the siren, actuated 
by compressed air. The author described the 
various motors used for the purpose. The sources 
of power are motion of the sea by waves and tide, 
manual labour, clockwork, steam, hot-air, gas, 
and oil engines. After discussing these various 
methods, the author sums up by expressing his 
opinion that the best motor for fog signal pur- 
poses yet tried is undoubtedly the oil engine. 
Mr. Stevenson, however, points out that the best 
sound signals are feeble and unreliable, and it 
is his opinion that the solution of the problem 
of warning vessels in times of fog will be found 
in the method proposed by Mr. C. A. Stevenson, 
in which an electric cable or conductor is laid 
down off a coast or dangerous place. This would 
act on an instrument attached to each vessel, and 
so give warning of the approach to danger. 

The discussion on this paper was opened by Mr. 
Jeremiah Head, who pointed out the great advan- 
tages of the petroleum engine for fog-signalling 
purposes in isolated spots, such as those upon 
which the installation was usually required. The 
smaller weight of material used, compared to the 
coal and water of the steam engine, and the quick- 
ness with which the motor could be started, were 
dwelt upon by the speaker. He also referred to 
other positions in which the petroleum engine 
might fill a useful part, such as steam-ploughing, 
or rather power-ploughing, where the lightness 
would be a recommendation. 

Colonel Cunningham pointed out that in many 
lightships there was no sound signal other than a 
bell. Ue considered it desirable to introduce an 
automatic arrangement of some description. He 
asked the maximum duration of any fog. 

Mr. Sennett said the paper was of particular 
interest to him, as mention had been made of the 
probability of some system of electric cable pro- 





tection being perfected by means of which vessels 
could be warned of their approach to the land dur- 
ing fog. He had devised a scheme for this purpose 
and had just commenced experiments. His system 
was to produce a sound of known pitch beneath 
instead of above the water; for this purpose an 
ordinary syren worked by compressed air, and 
having independent motion imparted to it, so that 
it would emit a note of constant pitch, would be 
suitable. On board the vessel he would arrange 
an electrical receiving instrument, consisting of 
a micro-telephonic apparatus tuned in unison 
with the sound of the warning station. This 
instrument would be located in a padded cabin, 
and the officer would listen for the code signal 
which would give him him the name of the station 
from which the sound emanated. This direction 
in relation to the course of the ship could be 
read off by a suitable dial. Mr. Sennett pointed 
out the great danger in the present system of 
aérial fog signalling. This was caused by the 
existence of what Professor Tyndall had termed 
acoustic clouds, which are in reality strata of air 
of various temperatures which had the power of 
refracting the acoustic ray, tilting it upward so that 
it failed to reach the vessel. Thus with apparently 
the same atmospheric conditions a fog signal which 
had been heard at one hour of the day at a distance 
of 10 or 15 miles might not be heard at another 
hour more than 3 or 5 miles. Mr. Sennett pointed 
out the fact that the velocity of sound in water 
was some five times as great as in air, and that the 
disturbing conditions above mentioned did not exist 
in the sea. With reference to the communication 
with lightships, the speaker had devised a system 
in which the signals were given entirely by induc- 
tion, so that no material or cable connection 
between ship and shore was necessary. He had 
only the River Thames to experiment in, and he 
would be glad to hear of Mr. Stevenson following 
the matter up, as he had better facilities for work- 
ing in the same direction. 

Mr. E. Atkinson, referring to petroleum in re- 
gard to the question of price, said that in the 
Unitel States, where the oil was cheaper, that 
petroleum was used for refining metals. 1t had an 
advantage, however, independently of its price, in 
being a much purer fuel than coal. 

Mr. David Cunningham, the Dundee Harbour 
engineer, said the great advantage of the petroleum 
engine was that the sound was got directly the fog 
came on, without waiting to get up steam. They 
could hear a fog signal for ten miles under favour- 
able conditions, but the sound was not to be always 
depended upon for more than a half to a quarter 
that distance. He had known one case in which a 
steam yacht had started from the harbour when the 
siren was in operation, but at the distance of half a 
mile it could not be heard, although, when four 
miles had been traversed, the sound was again 
audible. There was no doubt that the apparatus was 
at work all the time, and the phenomenon could only 
be accounted for by the presence of acoustic clouds, 
to which Mr. Sennett had made reference. 

Mr. Wigham said that however good the signals 
described might be, it was no good for mechanical 
engineers turning their attention to the matter 
unless they were adopted. It seemed to him that 
when a reasonable demand was made by the ship- 
owner to have a danger signal put up, that demand 
should be attended to, and not refused on the 
paltry ground of want of money. Two years ago 
the City of New York was within a yard or two 
of the very rock on which the City of Chicago had 
been recently wrecked. The sudden clearing up of 
the fog had revealed the danger. At that time the 
shipowners memorialised for a light to be put on 
the Old Head of Kinsale, but the request had been 
refused on the ground of the expense. The speaker 
considered the gas engine superior to the petro- 
leum engine when gas could be got ; in other cases 
the petroleum engine was best. 

Mr. Perry F. Nursey gave some very interesting 
results of his experience with submarine explosions, 
as bearing upon the conveyance of sound by water. 

Mr. Sennett added that Professor Hughes had 
made experiments in Lake Geneva. An ordinary 
bell was rung under water, and the sound could 
be heard a distance of nine miles by the aid of a 
small speaking-tube to convey the sound from the 
water to the listener’s ear. While bathing two 
stones were knocked together, and at a distance of 
half a mile the noise was so unpleasant when the 
head was put under water that the experiment was 
not repeated, 








Mr. C. A. Stevenson, in replying to the discus- 
sion for his brother, who was prevented from being 
present by illness, said that the cost of a first-class 
installation, such as he had described, was 47001. 
The maximum duration of any fog in that district 
was 80 hours. With regard to the under-water sig- 
nalling he did not think that the indications would 
extend for five miles. In the case of a dynamite 
explosion under water it was not audible at very 
short distances, whilst it was well-known that 
divers could not hear the firing of guns. It may 
be pointed out that neither of these cases are 
analogous to that quoted by Mr. Sennett. 


Tue Diortric LENs In LIGHTHOUSES. 


Mr. C. A. Stevenson next proceeded to read his 
own paper ‘‘ On the Progress of the Dioptric Lens 
as Used in Lighthouse Illumination.” He re- 
minded the section that Fresnel in 1820 devised and 
constructed a lens for first order lights of 920 mm. 
focal length. It was composed of a central lens, 
with five refracting prisms above and five below 
it, which gradually decreased in breadth as they 
receded from the centre. The separate pieces of 
which these lenses were made up were cemented 
together and mounted in metallic frames 30 in. 
square. In 1835 the late Mr. Alan Stevenson 
introduced the Fresnel apparatus into Great 
Britain. In doing so he made several improve- 
ments, one of which was that he increased the 
height of the lens from 30in. to 39in. This 
refractor had eight prisms above and eight prisms 
below the central lens. Since that time Alan 
Stevenson’s lens was almost universally used until 
a comparatively recent date, when a revolution in 
the size of lenses took place. A few years ago 
inventors were trying to obtain greater power by 
increasing the diameter and volume of the flames ; 
but Messrs. Stevenson pointed out in 1869 that 
after a certain point an increase of diameter of the 
luminary, not accompanied by a corresponding 
increase of the radius of the apparatus, was a mis- 
take, as the light became ex-focal and hence diver- 
gent, and that the proper way to secure greater 

ower was to enlarge the diameter of the apparatus. 

n 1885 they had a lens made to their design of 
1330 mm. radius, and having a height of 5 ft. This 
lens, which was named ‘‘ hyper-radiant,” was tried 
at the South Foreland against other lenses, and 
with a large ten-ring gas burner it was found to 
give a light from one and a half to twice as intense 
as the ordinary lenses which were pitted against it 
with the same large burners in their foci, thus 
proving conclusively that to get the power out of 
large burners it was imperatively necessary to in- 
crease the diameter of the apparatus. In 1883 
Messrs. Stevenson got an offer from Messrs. Barbier 
for a leng of 1840 mm. focal distance. All refract- 
ing lenses from the day of Alan Stevenson were 
cylindrical for fixed lights, and plano-convex for 
revolving lights, and no alteration of any moment 
has been made in the mode of their construction 
until 1886, when, instead of making the lenses 
cylindrica] or plano-convex, the author proposed to 
give them a spherical form—that is to say, circular 
not only in the horizontal, but also in the vertical 
section. This design was carried into practice in 
the apparatus for one of the Fair Isle lighthouses. 
The introduction of the spherical refractor has made 
practicable the construction of very much larger, 
and, consequently, more powerful apparatus, and 
occupying much less space both in the daylight size 
and diameter of lantern. It has rendered practi- 
cable the quadrilateral arrangement with hyper- 
radiant lenses which have already been erected at 
Fair Isle, the lenses being cut so as to give two 
flashes from each side of the quadrilateral. An ex- 
perimental one, made for Mr. Wigham, is to be 
tried in Ireland. It is 2 metres focal distance, and 
the spherical refractor is 7 ft. 6in. in diameter, 
and will give one flash from each side of the quadri- 
lateral. The spherical refractor shouid not be car- 
ried too far above the focal plane, and equiangular 
prisms should then be employed. 

Mr. J. R. Wigham was the first speaker on this 
paper. He had advocated that the lenticular appa- 
ratus should be larger in height and diameter owing 
to the larger flame. Through Messrs. Stevenson’s 
influence they had a 1330 mm. focal distance at 
the South Foreland. The lens at Howth Bailey 
showed the greatest development of focal distance, 
that being 2 metres. The effect at a distance of 
six miles was very impressive. There there was a 
gas flame of 14 in. diameter, and 9 in. high. 

Mr. Barbier followed with a few brief remarks. 
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He said they had first made the discovery of the 
value of increase in diameter of the apparatus by 
practical experiment, and this had led them to 
make calculations on the subject. He preferred, 
however, not to say much about the matter at that 
time as he was preparing a paper *o submit to the 
Institution of Civil Engineers. 


SMOKE PREVENTION 


Two papers on smoke prevention and smoke purifi- 
cation were next read. The first was contributed by 
Mr. A. R. Sennett, and was ‘‘On the Prevention of 
Smoke in Steam Boiler and other Furnaces.” The 
paper might be divided into two parts, the first 
giving a history of the various devices used from 
time to time for preventing smoke, and the second 
consisting of a description of a device the author 
himself had originated, and an account of the in- 
vestigations he had made in the perfecting of his 


invention. We do not propose to deal with the 
author’s investigations as to what has been done 
in this direction in times past, although the ac- 
count is very interesting, but will proceed to give 


a brief description of Mr. Sennett’s own work. It! 
should be stated that Mr. Sennett had had brought | 


to Edinburgh a fair-sized return-tube boiler which 


_was fitted with his device, and was in operation 


in a yard close to the section-room. The paper 
pointed out that when a fresh charge of coal is put 








to affect the necessary chemical union with the 
carbon and hydro-carbon gases ; indeed the volume 


|of smoke is increased, whilst the current of air, 


having the same direction as that of the gases, 
causes an abnormal quantity of solid carbon par- 
ticles to be discharged from the chimney, especially 
in boilers of the marine type. The author con- 


| sidered that the part played in the formation of 


smoke by the dissociation of the hydro-carbons by 


contact with the boiler-plates at comparatively low 
/on a furnace fire there is a sudden distillation of | 


temperature has not received the consideration it 


| hydro-carbon gases which absorb heat during their, merits. At reduced temperatures the carbonic 


liberation, and no amount of air passing gently | oxide is unable to take up its proper proportion 
over the top of this newly-laid fuel can complete | of oxygen to become oxidised into carbonic acid. 
combustion of the evolved gases because of the|The next point dealt with is that which affords the 
comparatively low temperature after the heap-|chief interest in the paper. The author is of 
ing on of the fresh fuel. If air be forced in only| opinion, and he supports that opinion by experi- 
beneath the firebars, oxygen cannot be economi- | mental data, that great importance should be 
cally obtained above the fuel in sufficient quantity | attached to the necessity for the presence of 


niin iia cietaattci 
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hydrogen, steam, or aqueous vapour in the fur- 
nace. We may state at once that Mr. Sennett 
appears, and doubtless is, far too well acquainted 
with his subject to be led away by the foolish 
notion that he can create heat by ‘‘ burning 
steam ;” at least he does not pursue the fallacious 
arguments brought forward in support of. this 
theory. He states that it is too readily assumed 
that the presence of an excess of oxygen con- 
tained in dry air will of necessity complete com- 
bustion. From experiments he had carried out 


in the injection of air——firstly, by means of jets 
of steam, and, secondly, by jets of compressed air, 
the author found that the volume of air required 


(For Description, see Page 262.) 





‘when injected by steam was very considerably less 
than the volume required when injected by means 


of compressed air. As bearing on this subject, the 
author quoted the laboratory experiments of Mr. 
H. Bereton Baker, made to find whether moisture 
is necessary for the combustion of carbon and 
phosphorus in oxygen. The carbon, consisting 
of finely-powdered charcoal, was very carefully 
dried and sealed up in hard glass tubes containing 
dried oxygen. Similar samples of carbon were 
sealed up in tubes containing oxygen saturated 
with water. When the tubes were placed in a 
Bunsen flame the carbon in the moist oxygen burnt 
with scintillating flashes, but no apparent combus- 








tion took place in the tube containing dried oxygen, 
though it was heated to bright redness. The 
results of moisture in the behaviour of carbonic 
oxide with oxygen are even more remarkable. The 


| author quoted Professor H. B. Dixon, who says: ‘ If 
| the mixture of the two gases be very carefully dried, 
‘it is no longer explosive. 


A platinum wire may be 
heated to redness in it without causing explosion, 
oxidation of the carbon monoxide to dioxide then 
taking place gradually and only in the immediate 
neighbourhood of the glowing wire. A burning jet 
of carbonic oxide may even be extinguished by 
plunging it into a jar containing dried oxygen.” 
The union of the two gases, under more ordinary 











ENGINEERING. 


[AuG. 26, 1892. 








conditions, would result in a violent explosion. The 
author gave details of one experiment he had made 
in which the weight of ash and clinker was much 
reduced by using a jet of steam for injecting air, 
rather than using the air simply compressed. The 
diminution of clinker is not easy to explain, but 
the falling off in the quantity of ash (or cinders) 
was simply due to more thorough combustion. 

Mr. Sennett does not attempt to give the reason 
of the phenomena he has observed. Whether 
the acceleration or retardation in the union of 
oxygen with the evolved gases is due to the 
presence of aqueous vapour or of hydrogen, is a 
point upon which he does not venture upon a 
definite opinion. He quotes the observations of 
Sir Lowthian Bell, which tend to throw some light 
on this point. Sir Lowthian points out that the 
gases at the throat of blast furnaces, which are of 
a temperature of about 250 deg. to 300 deg. Cent., 
are not inflammable in atmospheric air, and any 
small quantity which escapes does so without under- 
going combustion ; the moment, however, a tuyere 
commences to leak the gas takes fire, justas a small 
quantity of hydrogen in the eudiometric researches 
produced explosion in a mixture not previously in- 
fluenced by the electric spark. Mr. Sennett goes 
on to refer to the desirability of using some means 
of thoroughly mixing the gases in the furnace 
with the air. This is a point that naturally occurs 
to any thoughtful person considering the subject, 
but the author is right in his statement that greater 
attention ought to be paid to it. The difficulty 
has been howto reach the end. Many devices 
have been proposed, but not one of them has come 
into cme use. The usual resource of the engi- 
neer is to allow ample firebox space, but this course 
naturally has narrow limits. From a considera- 
tion of the various aspects of the subject the author 
concludes the following conditions to be essential 
to the smokeless combustion of coal. Mr. Sennett 
has so well studied the subject that it will be con- 
venient if we repeat these points. 

1, That an adequate volume of air should be in- 
jected above the fuel. 

2. That the evolved gases and introduced air 
should be thoroughly agitated. 

3. That the evolved gases, after admixture with 
air, should be depressed and distributed in contact 
with the incandescent mass of fuel. 

4, That contact between the hydro-carbon gas and 
the boiler-plates should be prevented as much as 
possible until after admixture with the injected air. 

5. That adequate space should be provided for 
the expansion of the gases. 

6. That for average coal the volume of air injected 
upon the top of the fuel should be equal to at least 
one-half of the volume admitted through the bars. 

7. That it is necessary that considerably more 
steam be present in the furnace than can be 
obtained from the hydrogen of the coal. 

In order to encompass these ends the author 
devised an instrument which he names a ‘‘ trans- 
former,” because it transforms the kinetic energy 
of a small current of steam at high pressure into 
that of a large current of air at low pressure. 
Steam from the boiler passes first through 
a superheating coil in the uptake, and thence 
to the injector. The steam and air are con- 
ducted to a deflecting plate just inside the 
fire-door, and in this way the current is distributed 
to the surface of the fuel. That the apparatus 
prevents the formation of smoke—or at any rate 
its emission from the chimney—there can be no 
doubt. Photographs of a steam yacht burning 
smoky fuel were handed round. The photograph 
was taken just as the apparatus was brought into 
play, and, though there is no smoke within 3 ft. or 
4 ft. of the top of the chimney, a volume of black 
smoke is seen rolling away. The same effect was 
actually seen in the experimental boiler which the 
author had in operation close by. It is not very 
difficult, however, to prevent smoke forming in 
excess, under fairly favourable conditions, although 
we have never seen anything so instantaneously 
and thoroughly efficient as Mr. Sennett’s device. 
The trouble about smoke-consuming or smoke- 
na fogs arrangements generally is that they 

ead to an increased fuel consumption. This, how- 
ever, does not appear to be the case in the appa- 
ratus under notice. Professor Kennedy has made 
tests, and in his report he says: ‘‘There was a 
saving of 10 per cent. due to the use of the appli- 
ance, in addition to the fact that it entirely insured 
smokelessness, andit also saved the clinkeringcaused 
by the heavy rate of combustion in the first trial. In 





each of the experiments with the apparatus the 
steam jet was left on continuously; there was no 
adjustment nor any turning off and on to suit the 


state of the fires.” Professor Kennedy’s name is | tag 


sufficient guarantee for the accuracy of the state- 
ment, and we need not, therefore, quote tests made 
by others on this point. It may be added, how- 
ever, that the yacht to which reference has been 
made, is stated to have made an extra half knot 
when the apparatus was in work, the speed being 
11} knots. Knowing what a very deceptive thing 
the speed of steam yachts is, one would like to have 
some particulars of how the trial was made before 
attaching too much importance to the extra half 
knot. Mr. Sennett concluded his remarks by 
stating that he is about to make, in conjunction with 
Professor Armstrong, experiments on some other 
points in connection with furnace combustion. We 
hope to be able to give particulars of these at a 
later date. 

The second paper on this subject was contributed 
by Colonel E. Dulier, and related to ‘‘ A System of 
Purifying Smoke from Domestic and other Fires.” 
This process consists in mixing the smoke as it 
leaves the flue with a small quantity of steam gene- 
rated in a boiler forming part of the kitchen range. 
The mixed steam and smoke pass into an open 
chamber, the top part of which is provided with a 
number of pipes, placed in the direction of the pre- 
vailing wind, through which the air passes and 
helps to cool the gases. At the extreme top of this 
chamber, just before passing intothe atmosphere, the 
gases are met by a very fine shower of water issu- 
ing from minute holes in a pipe. The result is said 
to be a thorough washing of the smoke, and the 
almost complete removal of all solid matters (soot 
and dust) and a large proportion of the sulphurous 
acid always present in coal smoke. The amount of 
steam required is small, and is neglected in an 
estimate of the cost of working the process, as it 
is generated by means of heat which would not 
otherwise be available for any useful purpose. The 
only item of cost considered is that of water. The 
amount used in an apparatus at Sloane Gardens 
was found to be about ten gallons per hour ; this 
included the condensed water from the steam. 
This apparatus treats the smoke from a large 
kitchen range burning about 20 1b. of coal per hour, 
but itis capable of treating the smoke from several 
such fires. The draught is not sensibly impaired by 
the apparatus, any slight retarding of the flow of 
the gases being more than compensated by the 
action of the jet of steam. The results of a number 
of experiments with the apparatus at atmospheric 
temperatures varying from 92 deg. Fahr. (33.3 deg. 
Cent.) in the shade (part of the time the apparatus 
was exposed to direct sunshine) to 50 deg. Fahr. 
(10deg. Cent.), showed that almost the whole of 
the soot was removed, and a considerable propor- 
tion of the sulphurous acid. The apparatus is 
simple to work, being in fact almost automatic. 


SEWAGE AND SaNITATION. 


The discussion of these two papers was opened 
by Sir Douglas Galton, who pointed out that the 
methods of the authors of the two papers were 
directly opposite to each other. Mr. Sennett pre- 
vented the formation of smoke by spreading air 
and steam over the surface of the incandescent 
coal, whilst Colonel Dulier cleared the smoke of 
the heavy particles after they were formed. In 
the Chemical Section a paper had been read show- 
ing how largely the impurities in town air were due 
to crude combustion. The fact that Colonel Dulier’s 
apparatus not only precipitated the smoke, but also 
caused to be deposited a large proportion of sul- 
phurous acid, was of very great importance, for the 
latter was the most objectionable constituent. He 
had seen the apparatus at work and he could bear 
testimony that it did remove the black from the 
smoke. An advantage of the chamber at the top 
was that a draught was always obtained. The 
question would be that of expense, not only in the 
first instance, but of the upkeep. Every fresh 
demand for water increased the difficulty of large 
towns. If 10 gallons were required per hour for 
each house it would be a very serious matter. Mr. 
Sennett’s method deserved every consideration 
as being of the highest value. In regard to 
Sir Douglas Galton’s remark as to the con- 
sumption of water, the suggestion may be 
made that the water required for smoke washing 
might be afterwards used for water-closets. It 
might acquire sufficient disinfectant properties to 





be of some small value. We anticipate, however, 





that the great difficulty in this system would be the 
removal of the deposited soot and the cleansing of 
the apparatus. For this reason it would be advan- 
eous to combine several houses together and run 
the whole of the flues—say of a terrace—into one 
apparatus. That would necessitate some very big 
changes, which would only be carried out under 
legislative pressure. Some day we may become 
sufficiently enlightened for it to be looked upon as 
as great an offence to pollute the atmosphere with 
smoke as to empty slop water out of window on to 
the pavement, as was the custom not very many 
decades back in some centres of civilisation. 

After some remarks by Colonel Cunningham, and 
after Mr. Edward Atkinson, of Boston, had referred 
to a very remarkable petroleum cooking stove which 
he had invented, Sir Lowthian Bell rose to speak. 
He said that he might be supposed to be in- 
terested in the matter of fuel consumption, as 
he sometimes burnt 2000 tons a day. He 
had tried the use of steam many years ago and 
he had not been successful. He had found the 
burning of smoke a more diflicult thing than the 
authors appeared to have done. In old times 
the orthodox saving made by a smoke-saving appa- 
ratus was 30 per cent., but people were more timid 
now, and Mr. Sennett was content with a modest 
10 per cent. It was, however, remarkable how 
short a time a furnace would smoke, and the loss of 
carbon by the chimney could hardly be more than 
5 per cent. (Mr. Sennett pointed out that the 
increased combustion of carbon was not the only 
factor, but that the point to be remembered was 
the better chemical union of the gases.) Sir Low- 
thian Bell said that he had probably analysed more 
samples of furnace gases than most people, and the 
difficulty was not to get complete combustion, but 
rather to prevent getting too much air. There was 
also the difficulty of the varying condition of the 
fire. Those who lived near factories suffered from 
smoke, but the nuisance was local. It was, how- 
ever, the locomotive against which Sir Lowthian 
would chiefly wage war. Wherever he went now 
throughout the country there was the impress of 
smoke. It clouded the atmosphere, it blackened 
the trees, the sheep, and everything else. This 
the speaker appeared to attribute to the locomotive, 
but we cannot help thinking that here Sir Low- 
thian has not exercised his usually keen faculty of 
close observation. 

Mr. Sennett said that Colonel Dulier’s arrange- 
ment was particularly suitable for domestic pur- 
poses, as smoke washing necessitated a good 
deal of apparatus. On the Thames there had 
recently been shown a tug which had a smoke- 
washing installation. No smoke came out of the 
chimney, but there was no room on deck, as the 
apparatus occupied nearly all the space. The 
speaker thought that the domestic smoke difficulty 
would cure itself in the way suggested many years 
ago by Sir William Siemens, namely, by the use of 
gas fires, after the gas companies had taken to 
making heating gas only, the need for illuminating 
gas having been destroyed by electric illumination. 
Possibly a good deal might be done in the way 
suggested by Mr. Atkinson, by the use of mineral 
oil ; but in that there was always the objection 
of smell. With regard to what Sir Lowthian 
Bell had said about his apparatus, he did 
not claim to be the inventor or the first user of 
the steam blast, because the first use was very 
inefficient, but he did claim that with the apparatus 
he had described he got practical results with 
a nearer approach to the theoretical volume of air 
necessary for combustion, and this with a very small 
expenditure of steam. As to the comparative dura- 
tion of time during which factory chimneys gave off 
smoke, that doubtless varied with different condi- 
tions ; but it was evident, that in some centres, 
such as Middlesbrough, Sheffield, and other manu- 
facturing towns, the combined result of all the fac- 
tory chimneys was really frightful, so that to many 
it seemed as if life were not worth living under such 
depressing conditions. Locomotives did not give 
off smoke when running, but only when standing. 
He would add that he had quoted the figures of 
Professor Kennedy as to fuel consumption, and not 
his own. 

Colonel Dulier in reply said that 10 gallons of 
water an hour would be too much for the apparatus 
he had described, especially in London. The appa- 
ratus at present was rough and could be made to 
use less. The cost to fit it to his house of seven- 





teen chimneys was 501. 
Professor Unwin, in summing up the discussion, 
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said that undoubtedly boiler furnaces made a great 
deal of smoke, and if Mr. Sennett could stop that 
it would be a great advantage by itself, but if he 
could save coal in addition the benefit would be 
greatly increased. 

The next two papers were also discussed together. 
The first was by Mr. Crawford Barlow, and was on 
the big, the much discussed, and, one is tempted 
to say, the never to be solved, problem of London 
sewage disposal. Mr. Barlow divides the subject 
into two sections: Firstly, the incapacity of the 
present system for conveying away both sewage 
and rainfall ; secondly, the crude manner of dis- 
posing of the sewage by discharging it into the 
Thames. Sir Benjamin Baker and Mr. Binnie 
have advised that the first difficulty shall be met 
by the construction of two new intercepting 
sewers, one north and one south of the Thames, 
which are to discharge at the present outfalls ; 
whilst they would postpone the consideration of 
the construction of works for disposal of the sewage 
until afuture time. Mr. Barlow would reduce the 
volume of sewage by conveying some of the rain- 
water direct to the river, and for this purpose 
would use certain old sewers which were con- 
structed to convey flood water to the river before 
the main drainage system was designed. The 
Ranelagh, the King’s Scholars’ Pond, and the Fleet 
on the north side of the Thames, and the Falcon 
and Effra on the south, are capable of discharging 
large volumes of water, and now chiefly relieve the 
main drain in time of heavy rain. To utilise these 
for carrying off rain-water only, the author would 
suggest that, on each side of them, intercepting 
sewers should be constructed and connected with the 
main drainage sewers. The rainfall from the neigh- 
bouring streets should be conveyed by small conduits 
into these great carriers, and so direct to the river. 
Some smaller iron conduits might be necessary, but 
these would not be costly. If this arrangement 
were made for one-third of the streets, the present 
sewers would be sufficient for the remainder. 

The second point, the discharge of sewage into 
the river, is that which most earnestly requires 
attention. The dry weather quantity of sewage is 
now at 180,000,000 gallons a day, but an additional 
quantity will be brought bythe proposed new inter- 
cepting drains; so that the total discharge at 
Barking and Crossness will be close upon 300,000,000 
gallons per day. Assuming the precipitation pro- 
cess to be as effective as its designers declare it 
to be, this vast volume of effluent (described as 
being similar in appearance to ink) must produce 
most disastrous results to the river. Thesludge is 
now 40,000 tons per week ; with the new arrange- 
ments it will be 70,000 tons. The solid matter is 
one-tenth of the whole. The deposition of this 
amidst the sand banks at the mouth of the Thames 
will affect the navigable channels. The author 
points out that when, in 1858, Parliament sanc- 
tioned Sir Joseph Bazalgette’s scheme, it was on 
the distinct understanding that the discharge of 
sewage into the river at Barking and Crossness was 
only a temporary arrangement. The discharge is 
still going on, although the amount of sewage is 
almost double what it then was. Mr. Barlow 
strongly supports the recommendation of the Royal 
Commission of 1884, which is that no effluent 
should be discharged into the Thames above Hole 
Haven ; nor should sludge be deposited in any 
other wa‘er than in the opensea. As these restric- 
tions would entail an enormous expense, the author 
is of opinion that land treatment would prove most 
economical, There has been much opposition to 
the land-treatment system, but Mr. Barlow is of 
opinion that the progress made has removed many 
of the old objections. In proof of this he instances 
the successful works carried out of late, especially 
the operations at Berlin. Taking the standard of 
an acre of land for each 500 persons, 10,000 acres 
would be required. This need not all be in one 
spot. The author exhibited a map showing where 
suitable land could be found on the estuary of the 
Thames. It has been said that the character of the 
land in Essex is such that it wants draining rather 
than irrigating ; but that is only true of the strip 
of land adjoining the river. Almost all the high 
lands of Essex are with gravel subsoil, and these 
are well suited for irrigation. As to climate, it is 
pointed out that the rainfall in London is not very 
different to that of Paris and Berlin, where the 
success of the sewage farms has been thoroughly 
established.* In carrying out his proposed scheme, 

*The figures for the three capitals were 24.6 in., 
19.2 in., and 23.6 in. respectively. 





the author would pump at Abbey Mills to 50 ft. or 
60 ft. above Ordnance datum, and then construct a 
conduit following the contour to Hole Haven or 
the Crouch River. The conduit could be tapped, 
and the liquid not used on the land could be dis- 
posed of chemically or otherwise. The liquid on 
the southern side would be carried under the river 
and _ into the same conduit. If the pro- 
posed arrangement of carrying rain-water to the 
river direct were followed, the volume of liquid 
would be much reduced, so that the sewage would 
be more concentrated, and therefore more suitable, 
and it would not be variable in nature. Mr. Bar- 
low concluded his very instructive paper by giving 
figures with regard to the finance of the 
present system, from which it would appear 
that the cost of disposing of the London 
sewage is but Is. 6d. per head of the popu- 
lation, and that there are 1,500,000 persons for 
whom no capital outlay has been made. The 
expenditure since 1865 has been mainly to enable 
overcharged sewers to discharge direct into the 
river, and fer chemical treatment. Mr. Barlow 
would create a separate London sewage trust or 
corporation ; and, as an extra source of revenue, 
would tax all persons who foul the river in any way. 
Looking forward for another thirty years, the 
author assumed that the population of the metro- 
polis would be 7 millions, and the sewage to be 
dealt with between 500 miliion and 600 million 
gallons a day. 

Mr. J. Cooper next read a paper entitled ‘‘ City 
Sanitation as Practically Conducted at Edinburgh.” 
This was a long paper in which a great deal of 
information was given un the state of the Scottish 
capital. From its nature it would not be possible 
to abstract it satisfactorily, as will be easily under- 
stood when we state that it included all the aspects 
of the city life influencing the health of the com- 
munity. The author dealt first with the questions 
of extent of population, death rate, executive 
machinery, taxes, &c. The water supply next 
occupied attention, after which the sewage system 
was dealt with. The Water of Leith purification 
and sewerage scheme was also described. Drainage 
and sanitary appliances came next, after which the 
Edinburgh slums received attention. The paper 
continued with a description of the methods em- 
ployed in the collection and disposal of city refuse, 
and concluded with some general remarks on the 
growing requirements of city life. 

These two papers were discussed together, the 
principal speakers being Sir Frederick Bramwell, 
Mr. Grantham, Colonel Cunningham, and Mr. 
Wigham. 


Frre Extinction on Boarp Sutp. 

The last paper read at the meeting in Section G 
was a contribution by Mr. H. C. Carver, in which 
he gave particulars of his apparatus for extinguish- 
ing fires on shipboard. This invention has already 
been before our readers. It consists mainly of a 
device for washing the products of combustion of 
the boiler furnaces, after which they are conveyed 
to the hold of the burning ship. In this way air 
is excluded, and the fire, therefore, is put out. The 
author cited a good many examples in which the 
apparatus had proved of value. 

This brought the business of Section G to a con- 
clusion, and a vote of thanks to Professor Unwin 
for presiding having been proposed by Mr. Nursey 
and seconded by Mr. Edward Atkinson, the pro- 
ceeding were brought to aclose, with the announce- 
ment that the Section would meet next year at 
Nottingham, on Thursday, September 21. The 
1894 meeting is to be held in Oxford. 


(To be continued.) 





DIAMOND-POINTED EXPLORING DRILLS. 
THE marvellous growth of mining interests in all 
parts of the world has stimulated metallurgists and 
manufacturers to exert their utmost energies in per- 
fecting new methods for extracting and treating all 
kinds of ores, cheaply, rapidly, and thoroughly. Some 
of the discoveries in the past few years have been 
strikingly successful, as shown in the remarkable 
changes which have been made in reducing the cost of 
iron and steel, while greatly improving their qualities 
and thus increasing their i While these changes 
in treating the raw materials have been in progress, 
mining and mechanical engineers have kept steadily 
abreast of the times in bringing out improved ma- 
chinery to meet new and varied requirements in pro- 
specting, developing, and mining the ores. 
Twenty-five years ago miners and prospectors en- 


gaged in surface exploratio were compelled to follow 
the slow, tedious, and expensive plan of finding 
mineral deposits by ‘‘trenching and cross-cutting 
down through the earth and overlying wash to the 
rock” for the purpose of finding the outcrop of the 
formation and determining where to, prosecute their 
search, while for underground exploration they were 
forced to rely on sinking ‘‘ winzes”’ or shafts, and 
driving tunnels or drifts through solid rock formations. 
Both methods were extremely laborious and expensive, 
if the work was done in a thorough and satisfactory 
manner, and oftentimes the cost was so great that 
managers and owners preferred to abandon their 
properties rather than take the financial risk of open- 
a om and developing them properly. 

rogress in all the branches of science has been 
most energetic in developing the mineral resources of 
the United States, as shown by the wonderful improve- 
ments made in mining methods and mining machinery, 
and which have in many cases in this most important 
industry completely revolutionised ‘‘ old-time ways” 
of doing the same work. 

One of the greatest improvements which has been 
made in saving labour and reducing expense involved 
in prospecting and developing mines, has been the 
invention and development of diamond drills for 
prospecting purposes. The intelligent use of these 
machines for this purpose has worked a revolution in 
exploration, so that a mine can now be prospected at 
from one-fifth to one-tenth the cost required by the 
slow, old-fashioned methods, while a still greater 
economy is attained by doing the same work in one- 
fifteenth or one-twentieth of the time formerly con- 
sumed by the old plan. 

This saving of time is of the greatest importance, for 
it permits the explorer or mine superintendent to 
obtain as much direct information in a few months, at 
a small cost, as could be obtained in the work of as 
many years by the old methods, and the diamond drill 
is the only appliance that has yet been discovered for 
doing rapid, cheap, and reliable prospecting. A hole 
bored by a diamond drill, with an accurate ‘‘ log” kept 
of all cores and cuttings, showing the kinds of 
materials passed through, and the exact thickness of 
each vein or measure, gives as perfect a record of the 
formations as though a tunnel or shaft had been 
driven at many times the cost of the boring, in both 
money and time. Large tracts of land can be cheaply 
and rapidly explored by boring a few holes at different 
points and depths, thus proving the character and 
thickness of veins or deposits. This information 
facilitates the proper location of shafts, tunnels, 
drifts, and inclines, so that all workings and improve- 
ments may be placed intelligently, thus avoiding the 
risk of erecting expensive plants of machinery and 
making other investments on the mere strength of 
surface indications. On the other hand, it is equally 
important to avoid useless tunnels and sinking worth- 
less shafts, which may all be avoided by the use of one 
of these drills. 

Many successful mines use these machines con- 
stantly, drilling ahead and testing the ground in 
advance of all workings, thus obtaining an absolutely 
correct knowledge of where to drift or sink to obtain 
the largest ore bodies, while, having the record of the 
drill-hole and cores, the manager is able to estimate 
and let contracts for the work on a fair basis for both 
men and management. 

For prospecting the diamond drill is especially 
valuable, for by its use straight, round, smooth holes 
can be bored in any direction of any desired size. It 
is also very efficient for boring artesian and oil wells, 
for boring holes to connect different levels in mines 
for the purpose of ventilation, for soundings, and for 
submarine blasting. 

The use of these drills has given great impetus to 
mining in all its branches, and great credit is due to 
the Bullock Manufacturing Company of Chicago for 
the many valuable improvements which they have 
introduced in this class of machinery. Mr. Bullock 
was a pioneer in diamond drill work, and made the 
first notable success in using them, and the latest 
improved machines now offered by this company are 
the product of over twenty years of his practical 
experience in building and operating these drills in 
every part of the world, and in drilling successfully 
through every known formation. 

We take pleasure in presenting to our readers on 
page 249 illustrations, and the following brief descrip- 
tions of several new types of prospecting drills made 
by the Bullock Company. 

The ‘‘ Beauty” drill has been especially designed for 
prospecting in advance of tunnels, headings, or 
similar cramped positions in underground mining—a 
class of work which requires a light, compact, con- 
venient, and yet powerful machine; one that can 
readily be moved about and used in various parts of a 
mine, drilling holes at any required angle from the 
vertical to the horizontal, rapidly and cheaply. 
This little machine fills the above requirements 
in every particular, and has been used with much 
success in boring through the extremely hard measures 





found in the iron, copper, and silver mines of Lake 
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Superior. This drill isadopted to making holes 1,’, in. 
in diameter, taking out a core }$ in. in diameter toa 
depth of 700 ft. Its total weight is a trifle under 450 lb., 
and it can readily be divided into packages of 150 lb. 
each for pack-mule transportation, while it occupies, 
off its columns, only a space of 20in. square. When 
used for prospecting inside of mines the drill is mounted 
on columns, making a most convenient arrangement 
for rapid and successful explorations in tracing ore 
bodies, for the cores not only show their exact location, 
dip, and extent, but also afford correct cross-sections 
of the mines (for assays) by which the value of the 
minerals can be determined. For surface prospectin 
the drill is mounted on a bedplate with a congeatl 
geared hoisting drum for hoisting and lowering the 
rods, It is also arranged with columns and reel on a 
bedplate and hoist ring interchangeable, so that it may 
be used either upon the surface or underground in the 
mines. 

The ‘*Champion” drill, also illustrated, is built 
from a new design covering a complete remodelling of 
the old ‘‘ Little Champion” drill, which has earned 
a wide reputation among mining men for its dura- 
bility, the great speed attained in boring, and the 
marvellous accuracy of the work done. This machine 
is well built in every particular. The bevel and feed 
gearsare all cut out of solid cast steel, and arranged 
to run at the highest speed without rattle or jar or lost 
motion. All bearings are fitted with bronze liners, 
while the frame and all the lighter castings about the 
machine are made of cast steel. This machine is built 
to templates, and all parts are made in duplicate, so 
that in case of an accident or breakdown any part may 
be replaced with the certainty of its fitting the ma- 
chine on its reaching its destination. 

This drill is arranged with several different sets of 
feeds, which can be changed instantly while the drill 
is running, by moving a lever and detent, thus permit- 
ting the operator to change the advance of the bit and 
to adapt it to the character of the rock, permitting 
him to run at a maximum speed under all circum- 
stances and at the same time allowing him to avoid 
forcing the diamonds beyond their cutting capacity, 

The general outline of this type of machine is so well 
known that we deem it unnecessary to give an ex- 
haustive technical description of its mechanism. The 
essential functions of a diamond drill are as follows : 

1, To drill long straight holes at any angle and to 
any diameter required. 

2. To furnish as a record acylindrical core showing 
an exact cross-section of all substances cut by the bore- 
hole, which are hard enough to form a core. 

3. To make a positive feeding mechanism and yet 
have it so sensitive that any change in the formation 
is indicated to the operator the instant the bit en- 
counters it. 

4. To show the distance from the surface of the 
ground of any change of formation; the points of 
contact of the different strata and their exact thick- 
nese, 

5. To indicate the relative hardness of one measure 
to another. 

6. To indicate the location and depth of seams, 
cavities, and openings. 

7. To enable the operator to find the angle or dip of 
the measures to the angle of the hole, and the strike of 
the dip to the meridian. 

8. To preserve the core and diamonds from any 
sudden shock or jar by maintaining a uniform advance 
of the drill, the speed being regulated by the hardness 
of the rock. 

This drillis fitted with a ‘‘ trust register,” which is 
of great value where accurate results are required, and 
constantly shows changes in hardness of the rock, con- 
dition of the bit, and the thickness of each stratum or 
width of seams while the drill is running at full speed. 
The ‘*Champion” has met with much approval among 
American mining engineers in the country, for it not 
ouly bores rapidly and cheaply, but gives the most 
accurate results, making, when properly handled, 
from 500 ft. to 800 ft. of hole per month at a trifling 
expense compared with the old methods of pro- 
specting. 

We propose to take an early opportunity of publish- 
ing some details of these drilling machines, of which 
we have published their general particulars. 





CORLISS ENGINE WITH NON-DETACHING 
GEAR. 

Tue above title is, perhaps, almost a contradiction 
in terms, but it is a fairly accurate description of a 
valve gear brought out in the Western States of 
America by Mr. J. B. Pitchford and Mr. W. T. 
Garratt. A considerable number of engines supplied 
with this gear have been built at the Phenix Iron 
Works, San Francisco, and we understand that a speci- 
men engine is to be exhibited at the Chicago Exhibi- 
tion next year. Fig. 1, on page 264, shows a plan of an 
engine fitted with the gear, whilst Fig. 2 is a longi- 
tudinal section more or less diagrammatic, showing 
the method of operating the valves. The principle 
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employed is that of imparting motion to the admission | main constructions in Jackson Park. That engraving 
valve from two different sources, the amount from one , showed how near the building was approaching com- 
of the sources being variable so that it can be added | pletion six weeks ago; at the present time it is practi- 
to or subtracted from that of the other source, varying | cally completed, except as regards the decoration. 
in this way the time of closing the valve. To this end | Although of smaller dimensions than any of the build- 
a crank is mounted on the valve stem, and is titted ings facing on the great avenue, the Fisheries Hall is 
with a crank-pin on which a lever is pivoted of very considerable proportions, and while it does not 
near its centre. One end of this lever is con-| compare in architectural magnificence with any of those 
nected by means of links with the first of the two sources | great structures, we think that the Fisheries Building 
of motion already referred to, and the outer end with | will be one of the most attractive on the grounds. 
the second of them. Details of this arrangement are | Considerable wealth and freedom of design is being 
shown in Figs. 2, 5, and 6, where it will be seen that | lavished on the moulded decorations of capitals, 
one of the sources of motion is the wrist-plate, which | cornices, and panels, the treatment being highly 
is worked by a fixed eccentric and the other by a! original, wholly unconventional, and subordinated 
couple of links attached to the upper end of the float-' in all cases to the special purposes for which 
ing lever and operated by a cam on the crankshaft, the the building is devoted. On a future occasion we 
position of which relatively to the crank is varied by shall publish illustrations of some of the more note- 
means of the shaft governor shown in detail in Figs. 9| worthy decorations, but our present purpose is to 
and 10. For high-speed engines an eccentric is sub- | describe the constructive detail, which is of consider- 
stituted for the cam, but the latter is found to give | able interest. As will be seen from the small plan, 
the most accurate motion to the valves. These, as will| Fig. 4, the Hall is rectangular with two circular 
be seen by Figs. 7 and 8, are of the double-ported type | wings detached, except for a covered arcade. The 
and travel through only a small arc. We may add | main building is 364 ft. 8 in. in length, and 161 ft. 5in. 
the engines already built are said to give great satis-| wide, with central projecting vestibules that increase 
faction to their purchasers. | the extreme width to about 200 ft. Each vestibule is 
| flanked by a circular tower 23 ft. in diameter and 
| 61 ft. high ; winding stairs in these towers give access 
PASSENGER LOCOMOTIVE FOR THE ST. | to galleries beneath the pointed roof. The vestibule 
PETERSBURG AND WARSAW RAILWAY. | between each pair of towers is 80 ft. wide, and its 
THE subject of our two-page engraving this week | axis corresponds with that of the central dome that 
is one of the engines built for the St. Petersburg-War- forms one of the chief features of the building ; this 
saw Railway by the Kolomna Engineering Works, St. dome is 80 ft. in diameter and 152 ft. 6 in. in height 
Petersburg, which have been sent to us by Mr. Thomas _ to the top of the lantern, ‘'hedome is twelvc-sided, 
Urquhart, so long connected with Russian railways, and is framed on the square intersection of the 80 ft. 
The engines are designed for drawing trains of 171 tons | aisle and transverse gallery; at each corner is 
at a speed of 50 miles per hour on the level, and at | ® small tower. The dome Is supported on @& 
a speed of 37.3 miles per hour up an incline of 1 in | series of columns, as shown in the plan Fig. 2, 
166. The weight of the engine with fuel and water is | The building is covered with a central roof about 70 ft. 
50.6 tons. As we shall shortly publish detail drawings | high, and two half-spans surrounding it of 37 ft. ; the 
of this locomotive we reserve ovr description till then, | Vertical walls between the top of these latter, and the 
| springing of the main roof is filled with windows. 
| As will be seen, the ends are hipped, and Fig. 1 
THE COLUMBIAN EXPOSITION, shows the height and proportions of the roofs over the 
THE FISHERIES BUILDING. | vestibules. Most of the framing in this building is of 

WE last week published an engraving from a photo- | timber or of wood and iron; the trusses are placed 

















graph of the Fisheries Building, which is one of the | generally 20 ft. apart, and a galley 24 ft. above the 
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ground runs around the building, as shown in Figs. 1 | rium, and the other will be devoted chiefly to exhibits wt when it is completed it will open up the entire 


and 2. A second gallery reached by two spiral stair- 
ways runs around the dome, about 70 ft. from the 
ground. ‘The circular annexes comprise a rotunda 
59 ft. 4 iu. in diameter and 70 ft. 6 in. high, with a 
surrounding lean-to roof 37 ft. 1 in. wide and 33 ft. in 
height. One of these annexes is to form an aqua- 


relating to angling. 


(To be continued.) 





erde Valley to cultivation. 





ARGENTINE Rattwars.—The aggregate length of rail- 
way in operation in the Argentine Republic last year was 


IgRIGATION IN ARIzoNA.—The Walnut Grove dam in 7676 miles. The cost of construction and equipment had 


Arizona is being rebuilt. It will be made much stronger been 71,800,000/, 
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FRENCH MARINE ENGINES. 

On pages 256 and 257 we illustrate two types of 
marine engines constructed by the Forges et Chantiers 
de la Méditerranée, of Havre. The former engines 
were constructed for the Haitian despatch boat ‘l'ous- 
saint-Louverture, which was built in 1886 from the 
plans of M. Marmiesse, chief engineer of the works at 
Graville. The dimensions of the vessel are as follows : 


Length ove sall... i ae . 173 ft. 10in. 
», . between perpendiculars ... 164 ft. 
Width = ae .. 24 ft. 8in. 
Depth over keel on ee ee | er ae 
Draught ... oe a : Vs ©. os 


Her armament comprises a Canet gun of 16 centi- 
metres (6.29 in.), 30 calibres in length, mounted ona 
central pivot forward, and‘two Canet guns of 12 centi- 
metres (4.72 in.), also of 30 calibres and mounted on 
central pivots, placed each in a half turret on the 
broadside, and two Nordenfelt machine guns. 

At the request of the Haitian Government the 
vessel was completely rigged as a brig. 

The engines were constructed from the plans and 
under the superintendence of Mons. Landeau. They 
are of the compound inverted type of the following 
dimensions : 


High-pressure cylinder ee me: 26 in. 
Low Se me ne 32 45 ,, 
Stroke... we am 23.6 in. 


There are two boilers, having 84 square feet of grate 
surface, 2176 square feet of heating surface, and work- 
ing at a pressure of 78 lb. 

On trial the engines developed 800 horse-power, and 
gave a speed of 14 knots. 

The engines on page 257 are of the type fitted to 
three torpedo boats named Naluca, Smeul, and Sborul, 
built for the Roumanian Government. The dimen- 
sions of these boats are : 


Length over all ms a .. 120ft. 8in. 

», . between perpendiculars RIA: 45 10.4, 
Width ... ee i ee 2 
Depth... eos 
Mean draft 2 ft. 11.6 in. 


Displacement ... ie wd ... 567 tons. 
The armament comprises a fixed torpedo tube on 
the Canet system, for projectiles of 173 in. length, 
and Hotchkiss revolving gun of 1.45 in. bore. 
The engines are of the triple compound type, as 
follows : 


High-pressure cylinder =e bee 12.2 in. 
Intermediate-pressure cylinder... he 
Low-pressure cylinder ee nee 267 ,, 
Stroke... ae Si ee ae 14.9 ,, 
The locomotive boilers have : 

Grate surface ... ee bs .. 20.4 sq. ft. 
Heating surface Re sais a 
Pressure ... ssi Sie - br 156 Ib. 
Horse-power ... 26 540 


The speed stipulated for was 20 knots under the 
conditions of trial observed in the French Navy. The 
results obtained were : 


Maluca ... af ae se ... 20.325 knots 
Smeul _... ae ‘ see ... 20.681 ,, 
Sborul ... a € -- BOT e 


The consumption of fuel was 1.34 1b. per horse-power 
hour at 11 knots, and 1,56 lb. at 15 knots. At 20 knots 
it was below 1.87 Ib. 





THEORETICAL STRENGTH OF BEAMS. 
To tHE EpitoR OF ENGINEERING. 

Sir,--Mr. Kropf, in his letter in your last issue, con- 
siders I am treating him unfairly in calling attention to 
the bull-headed rail experiment tested to its ultimate 
strength, and to which he agp and showed the appa- 
rent agreement in the results as calculated by his for- 
mula. Iam sorry to find he imputes unfairness, but at 
the same time I fail to see why he should do so, 

With regard to the deflection of rectangular beams, my 
original contention that the existing formula gives 
results identical with experiment is in no respect shown 
to be incorrect, although the ultimate deflection within 
the elastic limit is in excess of that we should expect, 
judging from the elastic elongation of the same material 
under tensile stress. 

Further, Mr. E. C. de Segundo’s experiments referred 
to conclusively show that in the case of rectangular 
beams of elastic material the deflection is found to be in 
agreement with the deflection as calculated by the exist- 


ing formula. 
Yours trul ¥ 
Vu. Scorson. 


78, Staffurd-street, Wednesbury, August 24, 1892. 





FIRE ENGINE COMPETITION AT HAVRE. 
To THE Eprtor oF ENGINEERING. 

Srr,—Mr. Cleaver has called upon me this afternoon 
and has asked me to send you a note concerning the 
results of the competition at Havre. There appears to 
be a great deal of misapprehension as to what the prizes 
are for. There was no exhibition in the proper sense of 
fire apparatus, manufacturers not being invited (in fact 
they were not allowed to send exhibits). The engines 
that were taken over were the property of the various fire 





brigades, and were of different kinds and dates of manu- 
facture. 

I enclose an exact copy of the official list I have re- 
ceived from the executive’ officer of the National Fire 
Brigades’ Union. This list appears to contain all the 
prize given at what was called ‘‘ the Exhibition.” 


Steamers with best Appliances. 
Wimbledon (Merryweather’s Silver Medal and 


- 


Diploma. 
?. Aldershot r Ditto 
3. Windsor » Ditto 
4, Leytonstone (Fire Appliances Ditto 
Company) ' 
5. Brighton (Shand and Mason) Ditto 
Manuals. 
1. Guildford (Merryweather’s) Ditto 
2. Bishop’s Stortford (Shand and Ditto 
Mason) Ditto 
Hose Vans. ’ 
1. Guildford (E. H. Hitchcock) Ditto 
Escapes. ‘ 
1. Wimbledon (Bailey and Co.) Ditto 
2. Windsor (Rose, Bray, & Co.) Ditto 
Hose Cars. 
1. Guildford (Shand and Mason) Ditto 


There were other competitions of which prizes were 
given for the drills, &c., but the above represents the 
** Exhibition” results. 

, Yours faithfully, 
LronarRD MILLER. 
2, Grocer’s Hall-court, The Poultry, E.C., 
August 24, 1892. 








ENGINEERS IN INDIA. 
To THE EprTor oF ENGINEERING. 

S1r,—Only about two months ago I wrote a letter, 
which you were good enough to insert, warning engineers 
not to take service in India on rupee agreements, as a 
ru was only worth 15}d., and was likely to fall in 
value to somewhere near 7d. 

In this short time it has fallen to 144d., and will 
almost certainly continue so to fall. 

Thus an engineer who engages for service in India will, 
by the time he arrives there, draw about 5 per cent. less 
salary than he bargained for, and will probably end in 
getting half. 

Let engineers go abroad for any pay they choose, but 
let them all refu:e to accept pay in an unknown currency. 

ous faithfully, 
AN InpIAN ENGINEER. 








THE BRITISH ASSOCIATION. 
To THE EDITOR OF ENGINEERING. 

Sir,—I render my apologies to your cuurteous and accu- 
rate reporter (vide Mr. Pearsall’s letter) for inflicting upon 
him the bitter experience of listening to my British Asso- 
ciation paper read verbatim et literatim. 

Had r known there was in the audience such an impa- 
tient and learned critic I might have trembled for my 
impertinence in daring to read the communication 
through from end to end. 

In my innocence I imagined that the British Associa- 
tion meetings had for their raison d’étre the advancement 
and not the popularisation of science. The pathway of 
progress has never been edged with beds of roses, so that 
your critic can console himself in the fact that the bitter 
experience he suffered—through my unintentioual action— 
is of the kind usually associated with the struggles for 
advancement; and there was a solatium, because the 
reading of the paper prompted a most interesting discus- 
sion, and what fell from the lips of the G. O. M. of engi- 
neering, Sir Frederick Bramwell, was alone, I contend, 
a justification for the painful infliction on my anonymous 
critic, however eminent he may have been, of a string of 
arguments, rather long I admit, in favour of a revolution 
in the design of steam generators. In the absence of a 
printed abstract and any other copy but the original, how 
could the points of argument have been brought before 
the audience in order to provoke an adequate and perti- 
nent discussion ? 

The fact is the majority of an audience of British Asso- 
ciation sectional meetings simply expects a short record 
of the yearly events in scientific progress, and when the 
British Association was first formed its value for the 
publication of such events was inestimable. To-day all is 
changed. Almost every branch of science has its repre- 
sentative society, in which the foremost advances of the 
various branches of science are recorded and discussed as 
they occur, so that the annual record at the British Asso- 
ciation meetings beyond the presidential summary are not 
wanted. 

On the other hand, the British Association supplies a 
distinct want, which I think my paper and that of Pro- 
fessor Roberts-Austen and others saliently brought out, 
that is, a common meeting ground for experts an 
students in different branches of science—which are more 
or less intimately associated—or where, say, a mechanical 
engineer can expound his views before an audience com- 

of civil engineers, electricians, chemists, and 
metallurgists. 

I contend that any paper that provokes a discussion 
on the methods of construction or character of design of 
any instrument employed in the different branches of 
science, should be ‘n the highest degree useful. 

The one great d..ect of these societies, partly reduced 
in the instances of the Institution of Civil Engineers and 
the Iron and Steel Institute, is the manner in which the 
papers are brought before the audience for discussion 
A Ly ar to be adequately discussed (published in extenso 
and illustrated) should be in the hands of the members a 





few days before the meeting. The discussion would then 
be most adequate and valuable. I admit that in the 
instance of the British Association this might be difficult, 
but couldn’t the excursions all be arranged for the first 
few days, in which the paperscould be distributed, and then 
the serious work of the sectional meetings could be com- 
menced. 

I further suggest that the meetings should be adjourned 
for luncheon, and not be in the least degree hurried. 

However ardent a votary of science may be, the con- 
tinuous strain of three or four hours is too great, and I 
fancy your reporter must have suffered, and he is to be 
forgiven for protesting under such conditions from being 
forced to listen to a paper ead to the bitter end. 


Yours ey, 
B. H. Tuwalre. 


Liverpool, August 20, 1892. 





THE FRENCH OR ELEPHANT BOILER. 
To THE EpiTor oF ENGINEERING. 

Srr,-— Your correspondent ‘‘ Veritas” ignores four 
points upon which I placed value in respect of this boiler. 

1. That the experiment extended over a very much 
longer time than is usual in such tests. 

2. That they are more easily cleaned. 

3. More easily repaired. 

4. They are not subject to collapsed flues on the 
slightest neglect. 

‘* Veritas ” would add to the value of his remarks if he 
told us what basis he has for supposing that any other 
boilers do better work when properly tested—i.e., over a 
time sufficiently long to be reliable, and an approach to 
~——s, results. 

ith a boiler thoroughly cleaned inside and out, flues 
swept free from every vestige of soot, and everyone 
anxious to break the boiler record, no doubt wonderful 
performances are obtainable, 
Yours faithfully, 


A. L. STEAVENSON, 
Durham, August 6, 1892. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was characterised by an improved tone, but not 
much business was done; indeed, during the forenoon 
business operations were almost completely at a standstill. 
At the afternoon sitting of the ‘“‘ring” a moderate 
quantity of Scotch iron was dealt in, and the cash price 
at last shewed a gain of 1d. per ton. Business was also 
done in Scotch iron at 44s. per ton all this year, with 1s. 
forfeit in buyers’ option. Cleveland was held firmer, and 
while buyers were at the previous day’s advance, sellers 
increased their demand by 3d. per ton, to 40s., or 6d. 
higher than buyers. Hematite iron also was held very 
strongly. In the forenoon both sellers and buyers ran up 
their quotations 1s. per ton, to 51s., but in the afternoon 
sellers came down 6d., and buyers s!id back 3d. per ton, but 
no business was done, sellers being 6d. over buyers’ limit. 
One transaction in Cleveland was reported at 38s. per ton 
all this year, a day’s notice in sellers’ option. The closing 
settlement prices were—Scotch iron, 42s. per ton; Cleve- 
land, 39s. 9d.; hematite iron, 50s. 3d. per ton. There was 
a quiet tone in the market on Friday forenoon, and only a 
moderate amount of business was transacted, and only in 
Scotch iron, at about Thursday’s pric2s. Cleveland and 
hematite pigs were nominally unchanged in price. About 
3000 tons of Scotch iron changed hands in the afternoon, 
and there was very little change of price. The settlement 

rices at the close were—Scotch iron, 42s. per ton; Cleve- 
and, 39s. 9d.; hematite iron, 50s. 3d. per ton. A steady 
advance in prices took place in the warrant market 
on Monday, and a firmer tone showed itself among 
holders. It was intimated in the morning that Gart- 
sherrie and Eglintcn brands had been advanced in price 
6d. per ton, and that Carnbrae and Nos. 1 and 3 were 
each advanced ls. per ton. These announcements made 
a marked —— on the market, with the result that 
a considerable amount of business was done. Scotch 
store iron, which improved in price 14d. per ton last 
week, rose another 3d. Some lots of Cleveland iron were 
sold, the first recorded transactions during eleven market 
days, and at 104d. per ton over the price ruling on 
August 4. Buyers closed offering 6d. per ton more, being 
an advance of 9d. per ton on the day. Although no 
business was done in hematite iron warrants sellers’ and 
buyers’ — closed 6d. per ton dearer. The clos- 
ing settlement prices were—Scotch iron, 42s. 3d. per 
ton; Cleveland, 40s. 6d.; hematite iron, 50s. 9d. per 
ton. A large amount of business was done in Scotch 
iron on Tuesday forenoou at prices ranging between 
42s. 4d. and 42s. 54d. per ton cash, and 42s. 6d. and 
42s, 74d. one month, but at the close sellers predomi- 
nated and the ton3 was easier. There were some 
outside orders in the market, and it was evident that the 


d ay had begun to take more interest in Scotch iron. 


n the afternoon there was again a large amount of 
business done in Scotch warrant iron, and notwithstand- 
ing the selling of some strong houses, the price remained 
firm, and closed only a single copper from the top. Several 
other brands of makers’ iron were advanced in price 1s. 
per ton. Forenoon and afternoon, not less than 25,000 
tons of Scotch iron are said to have changed hands. At 
the close the settlement prices were—Scotch iron, 42s. 44d.; 
Cleveland, 40s. 6d.; hematite iron, 50s. 6d. per ton. 
Operations on the pig-iron warrant market this forenoon 
were less active than those of yesterday, and only a quiet 
business’ was done in Scotch. Prices remained un- 
changed. Cleveland and hematite iron warrants were 
still idle, but the former were quoted 3d. per ton higher, 
and 41s, sellers, Business in the afternoon was still 
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quiet, and prices inclined to vary a little, Scotch 
iron being done at 42s. 54d. and 42s. 44d. per ton cash. 
The current quotations for several brands of No. 1 
makers’ iron are as follows: Gartsherrie, Summerlee, 
and Langloan, 51s. per ton; Calder, 50s. ; Coltness, 
53s. 6d. (the foregoing all shipped at Glasgow) ; Glengar- 
nock (shipped at Ardrossan), 50s. 6d.; Shotts, not quoted; 
Carron (shipped at Grangemouth), 53s. per ton. Last 
week’s shipment of pig iron from all Scotch ports 
amounted to 6,247 tons, as compared with 8,313 tons in the 
corresponding week of last year. They included 440 tons 
for the United States, 693 tons for Canada, 230 tons for 
South America, 250 tons for India, 170 tons for Italy, 865 
tons for Germany, 304 tons for Russia, 325 tons for China 
and Japan, smaller ——— for other countries, and 
2746 tons coastwise. There are still 75 blast furnaces in 
actual operation in Scotland. At present there are 21 
more furnaces on ordinary iron, 19 more working on hema- 
tite, and two more on basic iron than there were a year 
ago. The stock of pig iron in Messrs. Connal and Co’s 
public warrant stores stood at 399,944 tons yesterday after- 
noon, as compared with 403,703 tons yesterday week, thus 
showing a decrease for the week amounting to 5759 tons. 


Steel and Malleable Iron.—There is still a fair amount 
of work doing by the makers of steel and malleable iron, 
but some large orders are getting well exhausted. New 
work is reported to be very scarce, especially for ship- 
building and marine engine purposes. Locomotive and 
wagon works continue to be fairly busy. Prices all over 
are very weak, 


Lloyd’s Visitation Committee. — The annual tour of 
inspection to the Scottish outports where shipbuild- 
ing is prosecuted on a large scale by Lloyd’s Visita- 
tion Committee and their professional experts, and 
which began ten or twelve days ago, came to a 
close yesterday. The shipyards and marine engine 
works of Leith, Grangemouth, Alloa, Dundee, . and 
Aberdeen, all met with attention from some members of 
the committee, and then on Thursday of last week began 
the work of inspection in the Clyde Valley. On that 
day the committee paid a visit to the Newton Works of 
the Steel Company of Scotland, where great quantities of 
material, while in process of finishing for use, have to be 
most rigidly tested on behalf of Lloyd’s Corporation. 
The next two days were given up to visits to shipbuilding 
and engineering works in the Glasgow district. Monday 
of this week was occupied with visits to Greenock and 
Port-Glasgow, and the Dumbarton yards and _ engine 
works received attention. The committee left Glasgow 
this morning for Belfast, and subsequently they will visit 
Barrow and other shipbuilding ports in England on their 
way back to London. 


The Late Mr. John Kemp, Agricultural Engincer.— 
Mr. John oe sole partner of the well-known firm of 
Kemp and Nicholson, agricultural engineers and imple- 
ment makers, died on Monday evening after a prolonged 
illness. The business of the firm was built up about 
thirty years ago, when the revival of agriculture caused 
a demand for improved implements, and ever since they 
held a foremost place in the trade. Mr. Kemp was the 
scientific member of the firm, and introduced a number 
of improvements of his own invention. For many years 
he was chairman of the School of Arts, and he also 
served several terms in the Town Council and School 
Board. He was much esteemed by his fellow-citizens, 
and his loss will be deeply felt. Mr. Kemp was about 
seventy years of age, and he has left a widow and family. 


Proposed Railway to the Summit of Ben Nevis.—A pro- 
ject is at present on foot to construct a railway to the 
summit of Ben Nevis. It isintended to make it on the cog- 
wheel system, like the Righi Railway in Switzerland. 
Plans and specifications are already in existence. 


Contract for Sugar Machinery.—Messrs. Campbell and 
Calderwood, Soho Engine Works, Paisley, have received 
two contracts for the construction of sugar machinery for 
the East Indies, consisting of sugar cane crushing mills, 
engines, and gearing, triple effect evaporating apparatus of 
55,000 gallons capacity, and its necessary air pumps, &c., 
complete. The contract also includes several boilers and 
minor engines, 


Stcel Girders for New Slaughter-Houses.—New Corpora- 
tion slaughter-houses are to be erected in Glasgow, and 
the steel girders to be employed in constructing them, 
amounting to between 600 and 700 tons, are to be sup- 

lied by Messrs. Dorman, Long, and Co., Limited, 
Middlesbrough. The steel is to be of the Siemens- 
Martin make. 


New Harbour for Helmsdale.—Last Saturday the foun- 
dation stone of new harbour works at Helmsdale, Suther- 
landshire, was laid by the Duchess of Sutherland. The 
new works, which have been authorised by a Provisional 
Order, will include a new shelter breakwater about 700 ft. 
long, an extension of the existing pier for a distance of 
470 ft., and a new breakwater and quay wall 450 ft. long. 
The works have been designed by Mr. James Barron, 
M. Inst. C.E., Aberdeen, and they are estimated to cost 
16,0002. 


Proposed Gas Works Extensions at Aberdeen.—On 
Monday a sub-committee of the Gas Committee of the 
Aberdeen Town Council agreed to recommend the adop- 
tion of a report by Mr. Smith, the gas manager, in which 
it was recommended that the bench conta‘ning 80 retorts, 
heated by open furnaces, should be reconstructed so as to 
contain 128 retorts on the regenerative system. The present 

asholder capacity is 2,100,000 cubic feet, while the largest 
daily consumption last winter was 2,300,000 ft., showing a 
deficiency in storage power of 200,000 cubic feet, and to 
remedy this state of matters Mr. Smith recommended the 
erection of an additional gasholder of at least 3 million 
cubic feet capacity. As no further space in the present 





retort-house would be available for retorts after the present 
bench of 80 retorts had been altered, another retort-house 
to contain 224 retorts should be built alongside the present 
one. It was also agreed to promote a bill for securing 
borrowing powers to the extent of 90,000/., to meet the 
cost of the scheme. 


Professor Biles.—There is no foundation for the state- 
ment made in several newspapers to the effect that Mr. 
J. Harvard Biles intends resigning the professorship of 
naval architecture at Glasgow, and we regret havin 
given publicity to it. The fact that he is being consul 
In connection with new Inman steamers will in no way 
interfere with his lectures in the coming winter at 
Glasgow. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a large 
attendance on ’Change, the market was strong and 
inquiries were reported very numerous, the demand for 
pig iron in fact for early delivery being a good deal in 
excess of the su ply. This, of course, caused quotations 
to advance. The brisk demand was attributed to the 
fact that several merchants are now compelled to buy pig 
for shipment in fulfilment of contracts entered into some 
time ago. Stocks of pig iron, as compared with what 
they have been, are practically nil. Messrs. Connal and 
Co., the warrant storekeepers, have ncw only some 
16,000 tons of pig iron, and holders of these are 
in no hurry to sell, believing that by waiting 
a little while they will be able to secure better 
rates than are ruling at present, and indeed such 
seems probable, for it is likely that the demand for pig 
iron will be maintained to the end of the shipping season. 
On ’Change yesterday makers asked 41s. for early f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, and 40s. 9d. 
was several times paid, but early in the day business was 
recorded at 40s. 6d., and buyers as a rule did not care 
about offering more than the last-mentioned figure. 
Grey forge was in almost as good request as No. 3, 
and it was not easily obtained under 39s., though 
some people reported having purchased at 38s. 9d. 
Middlesbrough warrants were 40s. 3d. cash buyers 
and 40s. 9d. sellers, with nothing doing in them, 
and if buyers had offered the latter figure it is 
doubtful whether much business would have been done, 
as holders appear to he very much inclined to stick to 
what warrants they have for the present. Local hematite 
pig iron was steady at 50s. for mixed numbers. There was 
nothing new in Spanish ore, rubio being about 12s. 3d. 
ex ship Tees. To-day our market was very firm, and 
quotations were, if anything, rather stiffer. No. 3 was 
seldom mentioned under 41s. Middlesbrough warrants 
were nominally 40s. 6d. cash buyers. 


Manufactured Iron and Steel.—We are unable to report 
very favourably of the manufactured iron and steel indus- 
tries. With the exception of steel rails prices are a little 
weaker than they were a week ago, but they are hardly 
quotably altered. Several establishments are now getting 
rather short of work, and new orders are not easily ob- 
tained. Prospects for the future are certainly not 
encouraging. Common iron bars are 5/. 10s.; best bars, 
61. ; iron ship-plates, 5/. 5s. ; iron ship angles, 5/. 2s. 6d. ; 
steel ship-plates, 5/. 15s. ; and steel ship angles, 5/. 10s., 
all less 24 per cent. discount. Heavy sections of steel 
rails are firm at 4/. 5s. net at works. 


The Fuel Trade.—There is very little alteration in the 
fuel trade. On Newcastle Exchange best steam and gas 
coals are reported very firm, but household coals are dull 
and bunkering coals flat. Best Northumbrian steam coal 
is still 10s. 6d. f.o.b., and small steam is plentiful at 4s. 
Best Durham gas is 8s. 6d. to 9s. f.o.b. and bunker coal 
7s. 6d. Here good blast furnace coke is 12s. 9d. delivered 
at Cleveland works. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Staveley Coal Company.—At a meeving of the directors 
of the Staveley Coal and Iron Company, Limited, held 
on Monday, it was decided to recommend to the share- 
holders at the general meeting the payment of a final 
dividend for the year of 5/. per share on the A and C 
shares, and 16s. 8d. per share on the B and D shares. 


Miners and the Cutlers’ Strike.—A strike of spring knife 
cutlers is proceeding in Sheffield, the trade, to the number 
of about 3000, being affected. Many alterations in the 
method of working are also —_ by the men, and the 
matter has been taken - by other unions in the town. 
At a meeting of the Derbyshire Miners’ Association held 
in Chesterfield on Monday the matter of this strike was 
brought under the notice of the council. It was decided 
to supply the Sheffield Trades Council with a list of the 
names and addresses of the local secretaries of the associa- 
tion with a view to the matter being fully brought before 
the miners of the district, who are asked for their sup- 
port. 

New Sewage Scheme at Marchay.—-Mr. R. Argil, C.E 
of Ripley, has been commissioned by the Belper rural 
sanitary authority to draw up a plan, with estimate, for 
providing for the sewage dis 1 of Marchay. The 
ye of a new colliery and the general development of 
the district have rendered this necessary. . The system of 
broad irrigation is to be adopted, and the estimated cost 
will be from 4000/. to 5000/7. 


Iron and Steel.—The steady demand for pig iron 
noticed last week is fully maintained, and though there 
is not sufficient pressure to warrant a rise in prices, an 
upward movement in rates is looked for in the autumn 








months. Forge iron moves off most freely, but foundry 
descriptions are also selling a little more freely. Large 
quantities are being run down for mains, pipes, and 
heavy machine castings. In manufactured irons the 
demand is still for best qualities of bar, both on home 
and export account, and there is a slightly better market 
for sheets, as colliery requirements are heavy. The heavy 
steel trade is marked by renewed inquiries for all classes 
of railway material on home, Indian, and South Ameri- 
can account, both for renewals and new lines, and an 
extended business is expected with Chili and Brazil. A 
difficulty may present itself in the immediate future in 
respect to the price of hematite pig. Prices of this range 
from 58s, to 60s. per ton at Sheffield, or equal. As stocks 
are rapidly diminishing and the call for supplies is 
maintained, a further increase in quotations is not im- 
probable. Springs of all descriptions are a strong order 
and trade in this line is good. Rates for tyres, &c., are 
unaltered, viz, engine tyres from 12/. 10s. per ton 
according to section, carriage and wagon tyres and 
springs, 10/., axles 6/.10s. In the departments devoted 
to Government work it may be noted that guns, gun 
forgings and projectile manufacturers have as much as 
they can do, and some further orders for armour plates 
are believed to be forthcoming. Marine material is also 
selling more freely. Coke and coalare in full supply, but 
the market is strong, and if the heavy tradés hold up an 
advance in prices may occur in the autumn. 





NewSovtu Wates Rattways.—The Nynganand Cobar 
line has been opened for traffic. This branch forms part 
of a line which is eventually to extend to Wilcannia 
and Broken Hill, and thus connect with the South Aus- 
tralian railway system. The terminus at Cobar is 459 
miles from Sydney and the lergth of line from Nyngan to 
the same point is 80 miles; the extension has been con- 
structed at a cost of 249,728/. The Minister for Works 
has accepted a tender of Messrs. Baxter and Saddler for 


the construction of a railway from Cootamundra to 
Temora, thecontract price being 84,839/. A connectingshort 


length of double line between Glen Lee and Menangle, on 
the Main Southern Railway, is now opened for traffic, so 
that there is a continuous up and down track between 
Redfern and Picton, a distance of 53 miles. There are 
now about 150 miles of double line open for traffic in New 
South Wales. 


Tur WHITWORTH ScHoLarRsHIPs.—The following is the 
list of candidates successful in the competition for the 
Whitworth Scholarships and exhibitions, 1892: 

| | | 











£3 
S23 
| fa¢4 
| 2 
Name. Age) Occupation. Address. | Eq 
| aan 
388 
| | $45 
1. Scholarships | | ie 
(tenable for three) | | 
years). | 
Bruce, Robert A.| 23 | Engineer Bristol .. aa 125 
Gladsby, Chas. H. 25 | »» --| Loughborough | } , 
Clark, Herbert A| 24 | Fitter .. ..| Crewe... Leg 
Freeman, Oliver | 24 | Student ..| Portsmouth ..| | © 
2, Exhibi'ions | | | 
(tenable for one) 
year). | 4 s | | 
Mathews, Samuel! 25 | Shipwright| Devonport .. 50 
| Draughtsman| | 
Duncan, John ..| 22 | ScienceTeachrr| Glasgow | 50 
} (late draughts- 
man) 
Darling, Chas. R.| 21 | Engineer _..| Crewe.. --| 50 
Hamilton, Wm.. | 22 | Electrical En-| Glasgow oe 50 
| | gineer 
Davidge,HenryT.| 20 | Engineer ..| London on & 
Japp, Henry . | 22 | Apprentice En-) Dundee ae ae 
gineer 
Marshall, Henry} 21 | Draughtsman | Plumstead, 650 
A. Kent | 
Amor, Joseph | 19 | Fitter Appren-| Sheerness ..| 50 
| tice 
Preston, Fred. K}.21 | Mechanical En- Grantham ud 50 
} gineer | | 
Tunnicliffe, wate 22 | Fitter .. | Wolverton ..| £0 
ter G. | 
Brodigan, Chas.| 22| Engineer ..| Erith, Kent ..| 650 
Stansfield, Sam.| 19 | E-gineer Stu-| Walsden, Tod- 60 
| dent | _ morden } 
Lea, James E. . | 23 Engineer «| a < ~ oad 50 
shire 
Larard, Chas. E.| 24 | Mechanical En-| Hull .. | 60 
| gineer | 
Laws, Bernard C.| 21 | Shipwright Ap-| Southsea, |; 60 
prentice | _ Portsmouth | 
Taylor, Wm. A...| 19 | Apprentice) Crewe .. = 50 
| Fitter 
Penwarden, Chas.| 23 | Engineer -| Siemantaed, 50 
. AH. | } <ent 
Newlands, Archi-| 22 | Apprentice En-| Rutherglen, 50 
bald |  gineer | Glasgow 
Robinson, John | 23 | Brassfinisher..| Belfast.. --| 650 
Williams, John S.| 20 | Engineer’s | Manchester .. 
| Assistant 
Barnes, Percy W.| 22 Fitter .. «| oa | 50 
Davison, Thomas) 22 | Analytical Che-| Swindon 50 
C. | _ mist | 
Drew, Ernest H. | 25 | Engineer ..| London 50 
Musson, ArthurD.| 24 | Draughtsman | Grantham | 60 
Oliver,EdmundG.}| 21 | be | Wolverton 50 
Hall, Albert . | 21 | Engineer - | Blackburn | 50 
Grindley, JohnH.| 18 | Turner & Fitter) Oldham --| 50 
Davis, Rayner ..| 21 | Student ..| Bristol .. --| 50 
Wait, Francis L. | 22 | Fitter .. -.| Crewe .. o-| & 
Montgomery, 20 | Engine Fitter) Landport, r 6 
William F. | Apprentice | Portsmouth 
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THE AMERICAN LABOUR WARS. 


TuHE fierce labour struggles in America, not only 
recently, but for some years past, show up the 
seamy side of American social and industrial life. 
In no period of British history has there been the 
same intensity of feeling evoked, nor the same 
ferocity. In the last century, and for the first 
twenty years of the present century, there were 
explosions of public feeling, machinery-destroying, 
rick-burning, and trade outrages, but with the ex- 
ception of Sheftield, some thirty years ago, and of 
some parts of Lancashire fifteen or sixteen years 
ago, all trade disputes have been fought under a 
civilised code. Certainly there have been a few 
skirmishes in recent years, in cases where for the 
first time the workmen have been converted to 
trade unionism. Some surprise—indeed, a good 
deal of surprise—has been expressed at the sudden 
and fierce outbursts of the labour party in America, 
involving in some cases an actual labour war. The 
causes are manifold, some proximate and some 
remote, but no single cause could have produced 
the acute state of feeling so frequently manifested 
in labour struggles. In the first place, in no 
country in the world has wealth been created to 
the same extent, and in such vast proportions, as 
in the United States. The ‘‘ aggregate wealth” of 
America exceeds in amount that of the United 
Kingdom per head of the population. These 
accumulations have centred themselves in fewer 
hands, considering the period of their creation and 
growth, than in Great Britain or any other Euro- 
pean country. The growing disparity between the 
wealthier and the poorer classes has developed 
more rapidly in the United States than in the 
United Kingdom, so that the dividing line between 
riches and poverty is more strongly seen and more 
keenly felt than it would have been had the wealth 
been more slowly created and concentrated. : 

Then there has been a growing feeling in the 
States that the revision of tariffs, and their increase, 
have had much to do with the discontent with the 
growth of opulence on the one side, and the decline 
in social status and means of the working popula- 
tion on the other. Protection has increased the 
profits of certain classes, and added to their wealth, 
whilst wages have shown little tendency to increase, 
but rather on the contrary to decrease. Indeed, 
one of the arguments often used for the higher 
tariffs is that, in order to keep up wages, those 
tariffs have become necessary. The idea of ad- 
vancing wages seems not to have been conceived. 
In addition to all this the purchasing power of 
wages has decreased in proportion to the higher 
tariffs, indeed, in a greater ratio, for the simple 
reason that not only have prices become higher for 
the protected articles, but also for some not pro- 
tected. In a word, protection has not benefited 
the worker as was came but has, on the 
contrary, diminished his real wages, that is, the pur- 
chasable power of such wages. And then the long 
continued stream of immigration into the cities and 
towns of the United States has brought with it 
keener and keener competition in the labour 
market, some of the newer arrivals being able to 
outstrip the native-born American in the special 
industry in which respectively they had been 
trained. Hence the demand for restrictive legisla- 


0| tion as regards the immigrants, and hence also the 


excessively stringent rules as to working at a trade 
in the United States by the American labour 
unions. In this respect the American workman is 
the last man in the world to talk about the solidarity 
of peoples, for he believes implicitly in the doctrine 
of America for the Americans. The protectionist 
theory is, indeed, at the bottom of all his thoughts, 
in so far as home production is concerned, but if 
he can individually smuggle British made goods 
into the States, why he has done a smart thing, for 
which he thanks his stars and stripes and takes 
courage. 

Still, the American citizen is a respecter of the 
law. He will bear a great deal in the vindication of 
laws which he has helped to frame, in theory more 
particularly. Why is it, therefore, that he is so 
violent on occasion, and especially violent in labour 
disputes? There are doubtless many reasons for 





this, but one stands out pre-eminently amongst the 
rest, namely, the defectiveness of his labour organi- 
sation. This seems strange in view of the fact that 
American cities abound with men who have been, 
many of whom still are, members of the English 
Amalgamated Society of Engineers, of the Amalga- 
mated Carpenters and Joiners, and of some other 
excellent trade unions in our midst. Those mem- 
bers, however, are usually controlled by the native 
labour unions. What are these labour unions? 
Well, a British workman, who had experience of 
the better class of trade organisations would laugh 
at them. They are, nevertheless, powerful, some 
of them exceedingly so. But what of their organisa- 
tion? Generally speaking, it is as loose in its con- 
stitution as an English political association, though 
far more formidable. For example, in most cases, 
there is no regular contribution. The members pay 
an entrance fee, and levies upon demand, but no 
regular contribution, either weekly, monthly, or 
yearly. Then they have no benefits like the better 
class of British unions. They go on the system of 
levies, a primitive system, old as the guilds. But 
neither the contributions nor payments, in cases 
where payments are made, are sufficient of them- 
selves to keep a big union going. Here it is that 
the secret of their power comes in. Loose as 
the organisation is, the association or labour 
union has a sort of recognition by the great firms, 
the great companies, or the bosses, equivalent to the 
foreman. Negotiations are entered into by the 
representatives of the unions and the bosses, or 
the heads of the firm, as the case may be, and terms 
are agreed upon, usually with the proviso that all 
the men employed must bow to the decision, what- 
ever itis. This may work very well so long as the 
terms are acceptable, but no longer. In the event 
of the terms not being acceptable, or if the terms 
are not conceded, then comes the tug of war. The 
government of the labour unions is as loose as the 
constitution. They have a kind of committee in 
various centres; the chiefs of those committees 
constitute a kind of executive. But they do not 
have those regular meetings which the unions have 
in this country, and which are a safeguard to the 
men and to the employers. They may meet two, 
three, or four times a year, but meanwhile the in- 
formal executive may order a strike, and the order 
must be obeyed. The American citizen’s love of 
law leads him to acknowledge the ukase, and strike 
he will and must. But they are not equally 
tenacious when they find that they are being 
beaten, then it is a stampede— who shall get in 
first. This was the case at the Homestead a short 
time since ; other examples could be quoted over a 
series of years. The powers used by, if not actually 
conferred upon the leaders, are such as no union in 
this country would assent to. The nearest approach 
to the system was in the early stages of the dockers’ 
strike, of the cab strike, of the "bus strike, and 
some others in recent years. Men make reputations 
in a few days in such cases, and lose them quite as 
rapidly. So itis everywhere, and so it will be more 
and more. 

But what of the violence that has taken place, both 
at the Homestead and at the mines where the recent 
strikes have occurred, and on the railways. Want 
of ts organisation is one of the chief causes of 
violence. We have passed through similar phases 
in this country though not to the same extent, nor 
violent to the same degree. Organisation implies 
discipline, not mere blind obedience to an order, 
but the right to discuss the order itself. The only 
reason why these labour unions are not more dan- 
gerous, and even powerful than they are, is because 
they have no real central funds at their disposal. 
They live upon the entrance fees and levies, and 
levies are generally forthcoming when a tug of war 
takes place, or where the appeal is for a brother in 
distress, by accident or other causes. The dockers 
and others have passed through the same experi- 
ence as regards levies, but they pay in addition a 
small weekly contribution. In the United States 
this is exceptional. Then the unions in America 
are constituted upon the secret order system. They 
may not be secret societies in the sense of being 
criminal, but they are less open than those in Great 
Britain, than even the worst of them, and hence 
the power of the leaders to order and to have their 
orders executed. The system of terrorism is said to 
be fearful if a member plays false to his lahour 
union. The worst form of coercion is applied, 
even to the extent of starving a man out of his 
trade. This is not felt so much in the States as it 
would be in Britain, because a man may take to 
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some other employment, otherwise it would be a 
conspiracy to take away a man’s living. 

But even all this will hardly explain the ferocity 
of the labour struggles in America. It is to be 
feared that the sacredness of human life is not so 
scrupulously felt in the States as here. The 

eculiar methods of providing against attack at the 
et en the employment of Pinkerton men to 
protect property and non-unionists, and the ferocity 
of the strikers at the mines and on the railways, 
finds no parallel in this country, not even at its worst, 
a century ago. The laws must be defective, or the 
administration at fault, to allow of some of the 
atrocities which have been committed. In point of 
fact, the offences are treated rather as a kind of 
political offence, as a civil war, to be put down, 
and then done with. But whatever the causes, the 
means used, or the policy which have brought about 
the state of things in the States, the labour ques- 
tion is assuming wider dimensions, and is in a more 
acute stage than here. Law there will do but 
little, a better system of organisation will do much, 
and a stringent law against, not the labour unions, 
but the capitalist rings, will do more than any- 
thing else. In the States these rings strangle in- 
dustry and inflict untold mischief upon the people. 
Companies and firms are legitimate, and even a 
ring in certain circumstances may have its uses, 
but when they conspire to impoverish the people 
some limit must be put to their power to do mis- 
chief. The recent strikes have discredited the 
M‘Kinley tariff, they may do more, free America 
from the crushing effects of industrial conspiracies. 





THE NAVAL MANGUVRES. 

Tur naval manoeuvres of this year serve’ to 
emphasise ‘more fully than evér the‘ fact that it is 
very dificult fo draw conclusions from peace opera- 
tidns on strategical or tactical questions. Neverthe- 
less, wé hasten to add—‘as the matter is one of the 
greatest importance—naval manceuvres , are - of 
extreme value to the country, for any light, be it 
ever so dim, that can be cast on the probable 
course of events in a naval war, may prove the 
turning point if ever we have to put our fleet to its 
ultimate use. That alone would justify the 
spending of the money ; but the great and para- 
mount value of sham naval war is the practice it 
gives to officers and men, and the manner in which 
it nourishes that enthusiasm among sailors, which 
has always been and always will be the backbone 
of our naval supremacy. There is another factor 
which should not be forgotten. In the long time 
of peace which this country has enjoyed, the average 
citizen almost forgets that his country possesses a 
Navy. It becomes to him a very unsubstantial reality 
except as represented by the tax collector. But the 
accounts in the newspapers of the naval manceuvres 
put matters in a juster light. He learns to discri- 
minate something of the difference between a 
battle-ship and a cruiser; follows in fancy the 
dashing enterprise of the little torpedo boat ; 
sympathises with the captain who has knocked a 
hole in the bottom of his ship by carrying on 
through fog ; evolves ingenious theories of his own 
which he discusses with his neighbours in the 
train, and, in short, works up an enthusiasm 
which results in an approval of the political party 
that does not starve the Navy, even if it causes 
him to dip a little deeper into his breeches pocket. 
That is worth a great deal to the country. 

Although, under the best conditions, it is dif- 
ficult, as we have said, to draw strategical and 
tactical lessons from the manceuvres, the Admiralty 
this year seems to have gone out of its way to 
render the operations even more barren than 
usual in this respect. We say ‘‘ seems” because we 
are anxious not to do our well-meaning authorities 
any wrong ; and there may be some brilliant lesson 
that could only have been learned by the particular 
course laid down. If that is the case we have been 
unable to discover it, and we fancy it must be so 
occult as to be only recognisable to the select few 
who have the ordering of these matters, for we have 
met no one yet more enlightened than ourselves. We 
do not now propose giving a detailed account of the 
operations that have recently taken place; we 
will, according to our usual custom, leave a more 
extended notice until the official report is issued, 
and a more comprehensive view can be taken of 
the proceedings. Briefly stated, however, it may 
be said that the main p ox was to discover, as 
far as possible, to what extent a weak force could 
protect itself against one exceedingly more power- 


ful. To this end a ‘‘Blue Squadron” was given 
the east coast of Ireland, whilst the opposing 
‘*Red Fleet” had assigned to it the west and 
south coast of Ireland and the east coast of Britain, 
roughly from the Clyde to Plymouth. The Red 
Fleet was divided at the commencement of hos- 
tilities into two divisions and a covering squadron, 
the latter stationed at Milford, whilst the first 
division was at Killiney Bay, on the north-east of 
Ireland, and the other division, Berehaven, on the 
south-west. The Blue Squadron was in Belfast 
Lough. The Reds were evidently intended to 
represent Great Britain, whilst the Blue Squadron 
stood for the navy of some foreign power inferior 
to ourselves in maritime strength ; in order to be 
certain on the latter point, and in order to avoid 
wounding susceptibilities of others, let us say 
Switzerland. Now although the Swiss Navy 
was not so strong as the British, it expected 
reinforcements, say from the Baltic and Mediter- 
ranean, and this power would be sufficient to 
seriously menace the two divisions of the British 
fleet could it attack them in detail. . The object of 
the Red Admiral was therefore to unite the two 
divisions of his fleet in the Irish Sea—which might 
stand for the British Channel before the reinforce- 
ments should arrive. The object of the Blue strate- 
gist was to prevent this joining of the forces. Vice- 
Admiral Fairfax was in command of the first divi- 
sionand Rear-Admiral Fitzroy of the second division. 
Rear-Admiral St. John. was the. officer by whom 
the strategy of the Blue Squadron was directed, 
but as he was stationed: ashore at Queenstown the 
whole time, and there worked out all the problems, 
giving instructions through the telegraph; the actual 
carrying out of: the operations devolved upon Cap- 
tain R. Woodward. There is some doubt: whether 
‘Admiral St. John took up his quarters at Queens- 
‘town from choice, thinking perhaps he could weave 
‘his strategical web; with. more precision in'the calm 
of ashore position, or whether he was directed to 
follow this course by the Admiralty in order to 
make the operations more realistic in conforming 
more closely to what would take place in actual 
warfare ; for it is well known that the operations of 
the Swiss Navy would be under the control of the 
minister at the Admiralty in the Swiss capital. If 
such were the intention we have given our present 
friends, but—we hope under the most remote con- 
tingencies—our possible foes, a most valuable 
object lesson, for the distant control theory most 
completely broke down. 

The list of ships engaged is one of most imposing 
character, the whole of the vessels employed being 
20 battle-ships, 23 cruisers, 16 torpedo gunboats, 
and other craft, one torpedo depdt ship, and four 
coast-defence vessels, besides torpedo boats. Out 
of these totals the Red Fleet possessed 14 battle- 
ships against six of the Blue Squadron ; 17 Red 
cruisers against six Blues; and 12 Red torpedo 
gunboats against four Blues. The Reds had also 
the four coast-defence vessels, which, however, 
were of no use, as their function was to defend 
Milford, which the foreign squadron could hardly 
have menaced. In the torpedo division, however, 
the foreign (or Blue) power had a_ decided 
superiority as they had 21 torpedo boats—only 
first-class boats are counted—and the Hecla as 
against six British boats. It may be added that the 
fourteen Red battle-ships included the swiftest and 
best in the Navy, whilst the six Blues were obso- 
lete and slow, in fact, they were little more than 
dummies fit only to represent their class at the 
back of a mine field. Speed and manceuvring 
power are, of course, very important factors in naval 
manceuvres, whilst other qualities, such as armour 
and gun power, may be represented by imaginary 
quantities. 

The interest of the manoeuvres turned on the 
torpedo boats, but they were assigned a hopeless 
task. We do not suppose even the most enthu- 
siastic supporter of the Mosquito craft ever sup- 
posed that a preponderance of fifteen torpedo boats 
could hope to turn the scale in the face of such an 
overwhelming superiority as was possessed by the 
Red power. Inthe first place, the period selected 
was entirely against the little craft, which can only 
hope to succeed by surprise. There was hardly a 
period during the whole manceuvres when either 
the sun or the moon was not above the horizon, 
and, as a matter of fact, brilliant moonlight occurred 
during a large part of the time. On one occasion 
there was a pretty heavy mist, but nothing suffi- 
cient to give the torpedo boats a really fair 








chance. Again, if the Blue squadron had more 


torpedo boats, its excess of fifteen was answered 
bya preponderance of ten Red cruisers (not counting 
the Barracouta at Milford) and eight gunboats, 
torpedo gunboats, and other craft. In the face of 
such odds as these it is idle to follow up the opera- 
tions with a view of gaining any insight into the 
value of the torpedo boat es an engine of warfare. 
As a matter of fact, the junction of the two Red 
divisions was effected practically without mo- 
lestation, and the division under Admiral Fitzroy 
then calmly proceeded into Belfast Lough, when 
it opened a passage through the defensive mine 
field by continuing operations. This having been 
effected, it only remained for the Red division to 
open fire on the Blue Squadron for a couple of hours 
in order to bring the whole proceedings to an end. 
As a matter of fact, out of a very proper considera- 
tion for the taxpayer, and the desire of the new 
Government to start with a good budget, the firing 
only lasted 20 minutes. The Blue power claimed 
that the mine;field was not destroyed, the counter- 
mines not being properly laid. This claim is sup- 
ported by strong evidence, but it hardly affects the 
result. In actual warfare Admiral Fitzroy would 
doubtless have spent more time in the operation— 
these sort of things are apt to be perfunctory in 
make-pretend fighting—but he would have effected 
his end ultimately. In fact, from the very com- 
mencement of the proceedings the Blue Squadron 
was doomed, for the lucky accidents—the fortunes 
of war—and the power of reckless cuurage and 
tenacity, find little or no place in peace manceuvres. 
A vessel under fire in a given time is conquered. 

Among the most valuable features in naval 
manceuvres is the lesson to be learnt from acci- 
dents and breakdowns, which are the results of 
weaknesses developed by the stress of something 
that approaches somewhat nearly to actual war- 
fare. During the recent operations these were 
fairly numerous, and some of them serious. One 
vessel, fortunately only a cheap torpedo boat, went 
down in deep water, and there were a good many 
machinery mishaps. A man was killed through the 
breaking of a chain in cutting an anchor, and three 
men were burnt through the collapse of a furnace 
crown in a torpedo boat. There were also collisions 
and groundings, which may be taken as natural 
incidents. To these mishaps we shall find occasion 
to refer at a future time. 








CONCRETE IN HARBOUR WORKS. 

THE recorded instances in which concrete in 
situ has been exclusively used in harbour construc- 
tion are comparatively few, and of these only a 
small number furnish sufficient details to enable 
us to arrive at the cost per cubic yard, which is pro- 
bably the most useful factor in assisting to form 
correct ideas as to the relative economy of the 
various modes of using concrete that up to the pre- 
sent have been adopted. In many cases this im- 
portant item can only be arrived at approximately, 
which is by no means so satisfactory as when the 
actual figures are given. 

Few, if any, other works have to be carried out 
under such varying physical conditions as those 
connected with harbours, such conditions for ex- 
ample as the amount of exposure, depth of water, 
nature of foundations, currents, range of tide, &c., 
being rarely the same in any two cases ; it will be 
found, however, in comparing the relative merits 
of different systems that the safest and simplest 
factor to start with is the actual gross cost per cubic 
yard of the finished work, differences in such con- 
ditions as those referred to receiving their due 
share of consideration. 

At Wicklow, on the east coast of Ireland, con- 
crete deposited in sitw was exclusively used in 
forming the breakwater, which projects from the 
shore into a depth of 18 ft. below low water of spring 
tides. It has a length of 750 ft., and a width of 
30 ft. at quay level, which is 5 ft. above high water, 
the seaward face having a batter of 1 in 6, and the 
inner face 1 in 12. The average composition of 
the concrete was 7 parts sand and gravel to 1 part 
Portland cement ; rubble stone was added to the 
concrete in the hearting above low water 
in the proportion of about one-fourth part, and Mr. 
W. G. Strype, the engineer of the work, 
from whose description (see Min. Proc. 
Inst. C.E., vol. Ixxxvii., page 114) most of our 
information is obtained, states that he found 
it quite as economical, and more advantageous, to 
use no rubble in the concrete deposited below low 








water. Sand, gravel, and stone were plentifully 
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obtained close to the work. A very peculiar fea- 
ture in the construction of this breakwater was 
that in mixing the concrete to be deposited under 
low water, no water was used, the materials being 
mixed dry, and while in that condition lowered in 
skips through the water. In the upper portions of 
the work the concrete was mixed with water in the 
usual way. 

Shortly after the commencement of the break- 
water the following process of construction was 
adopted ; aftera length of the timber staging had 
been erected, the dry material already alluded to 
was deposited along the centre line of the structure 
under low water, forming a mound with sloping 
sides rising to within a few feet of low water ; pro- 
file piles and light panelling were subsequently 
fixed in place, within which the breakwater was 
filled out to its full section (see below). 
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The total cost of the Wicklow breakwater was 
25,6601., and its total contents, assuming it to com- 
mence at high-water mark, would be slightly under 
22,000 cubic yards, which would give 21s. 6d. as 
the total cost per cubic yard. At Wicklow springs 
rise 9 ft. and neaps 6 ft. 6 in. 

The breakwater at Fraserburgh, on the north 
coast of Aberdeenshire, has a length of about 
850 ft., terminating in a depth of 19 ft. below low 
water, its width at quay level, 10 ft. above high 
water, is 30 ft. Below low water the breakwater is 
formed of bags of concrete from 28 to 50 tons each ; 
the composition of the concrete varied from 7 parts 
to 44 parts sand and stone to 1 part cement ; above 
low-water, concrete in sitw, deposited within fram- 
ing, was used, composed of 9 parts sand and gravel 
to 1 part cement during the summer, and 7 to 1 
during the stormy season. Sand and gravel were 
obtained about 1 mile from the harbour ; the total 
quantity of concrete in bags was 15,274 cubic yards, 
and its average cost 26s. 5d. per cubic yard. The 
total quantity laid in situ was 25,106 cubic yards 
and its cost was 19s. 5d. per cubic yard, giving a 
general average for the whole breakwater of 22s. 
per cubic yard. 

Exception has sometimes been taken as to the 
propriety of comparing the cost of harbour works 
in this country with that of similar works in dis- 
tant countries, such for example as India, on the 
ground that the cost of the cement is considerably 
increased by the extra freight from England, but 
on the other hand concrete work is carried out 
mainly by unskilled labour, the payment for which 
is much less in distant countries than at home. 

The following is an approximate summary refer- 
ring to the works of which we have already fur- 
nished brief descriptions : 
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THE INTEROOCEANIC RAILWAYS OF 
CENTRAL AMERICA. 
(Continued from page 238.) 

Tuk Republic of Guatemala, the first of the five 
independent States composing Central America, is, 
both in wealth and population, the most important 
at present. The shmate of the interior is good, 
and, as in Mexico, one may choose from three 
different kinds—hot, mild, and cold. Between the 
level of the sea and the elevation of 1000 ft. very 
little change is noticed in the temperature ; be- 
tween 1000 ft. and 5000 ft. the climate is simply 
delightful, but above that the evenings are cool 
enough to make a heavy overcoat pleasant, and 
even in the daytime occasionally one is anything 
but an incumbrance. December, January, and 
February are the cold months throughout Central 
America and Mexico, the temperature often 
dropping to 40 deg. Fahr., and in the city of 
Guatemala, 5000 ft., frost has been known. One 
feels a low temperature more in the tropics than 
in the north, as the blood becomes thinner and the 
system therefore more sensitive to changes. 

Coffee is the principal and richest product of the 
Republic, the production being greater than in any 
other of the five states. Valuable timber lands are 
to be found throughout the country, particularly 
on the Atlantic slope, as the Pacific side is much 
drier, the seasons being better defined. Indeed, 
on the Atlantic side they have but one season, and 
that is wet, the rainfall being about 130 in. 

A very imposing sight is seen from the deck of a 
steamer when approaching the coast of Guatemala 
near San José. The two volcanoes Fuego and 
Agna loom up out of the level coast country. 
Fuego is considered to be active, and in 1879 was 
in a state of irruption for several days, doing con- 
siderable damage to the coffee estates on the lower 
slope. It is.the highest peak in Central Ameri¢a, 
having an elevation of nearly 14,000 ft. - The vol- 
cano Agna is a little lower, but» more regular in its 
outlines, being a perfect cone as seen-from thé 
coast. Theancient capital of Guatemala is situated 
in a valley between the two great mountains, 
about 5000 ft. above sea level, but it is now only 
a collection of picturesque ruins of churches, 
monasteries, and public buildings of the time of 
the Spanish occupation. The first capital was 
built by the Spaniards and destroyed by the 
bursting of the flooded crater of Agna, which 
resulted in the water rushing down the side of the 
mountain, destroying everything in its way until 
reaching the city, which it completely covered with 
mud and silt. A small hamlet now occupies the 
site which formerly was the stronghold of the 
Spaniards in this part of the Isthmus. It is now 
known as Ciudad Vieja. 

Twelve miles down the coast from the Mexican 
border-line is the new port of Ocos, built in 1885, 
There has been constructed here the largtst pier to 
be found onthecoast. Ocos was established princi- 
pally on account of the enormous increase in the 
production of coffee. Forty miles further down 
the coast is the Port of Champerico, the largest 
shipping point for coffee in Central America. Here 
there is a large iron wharf 1100 ft. long and supplied 
with the most improved machinery for hoisting 
cargoes in and out of the launches which convey 
the freight to and from the shipping in the road- 
stead, for, like all points from Salina Cruz to the 
Bay of Fouseca, there is nothing in the shape of a 
sheltered harbour—nothing but a low-lying beach 
backed by the mountains in the distance. 

The large and rich coffee districts of Costa 
Coca and Costa Grande are situated immedi- 
ately back of the ports of Ocos and Champerico at 
a distance of from 30 to 50 miles inland and at an 
altitude of about 3000 ft., the country between 
them and the coast being low and cut up by innu- 
merable streams which during the rainy season often 
overflow and do considerable damage, besides stop- 
ping all land travel to the interior. These lowlands, 
however, produce considerable sugar and cocoa. 

A line of railway (3-ft. gauge) connects the port 
of Champerico with Retalhulen, a distance of 28 
miles and 700 ft. elevation, and a further extension 
of 16 miles has lately been made to a small town 
called San Filipe (1200 ft. elevation) on the road to 
Quesaltenango, the second largest town in the 
Republic, situated between 7000 ft. and 8000 ft. 
above sea level. This line was bought from the con- 
structors, a San Francisco company, by a native 





syndicate. 
Gold, silver, coal and lead have been found in 


the Republic, but the mining interests will not 
compare with those of the other republics, particu- 
larly Honduras, San Salvador, and Nicaragua. 
The coal found, so far, in Central America, is not 
of very good quality, and would be rather a doubtful 
speculation. The cost of transportation, in case any 
worth mining was found, would eat up the profits. 
The interior elevated table-lands of Guatemala 
are very rich, but suffer considerably from drought, 
the winds prevailing during the dryseason seeming 
to burn everything up. There is no doubt but the 
best portion of the country has already been taken 
up, although the districts of Coban (4300 ft.) and 
Alto vera Paz still offer some good locations for 
coffee and other interests ; but this part is the least 
developed, and communication is not of the best. 
Coban is a flourishing town on the‘head waters of 
the Rio Palochic, which empties into the Lake Isabel. 
From there water transport is easy to the Port of 
Livingstone on the Gulf of Honduras. Two 
Americans, Messrs. Anderson and Owen, estab- 
lished a line of river and lake steamers between 
Livingstone and the river station Pauzas in 1881, 
and owing to their enterprise Coban has pushed 
considerably to the front ; but still there is a long 
and tedious journey, over poor roads, necessary 
between Pauzas and Coban—60 miles. A project 
has been started to secure a better meaus of com- 
munication—that is, a railway—but the difficulty 
of the route, and the time that would have to elapse 
before a new country like this filled up sufficiently 
to make the enterprise pay, has probably deterred 
capitalists from taking the scheme up seriously. 
The Golpito, or irregular channel which . con- 
nects the Lake of Isabel with the ocean and the 
lake itself,. could possibly be made available. by 
deepening its outlet at the Port of Livingstone, and: 
at other points along the route, until the deep water 
of the lake was.reached. This would: enable ocean-: 


‘going craft.to-penetrate tothe lake waters. :- Then! 
‘a road could be constructed to Coban or the most: 
‘suitable point to tap the district. - 7 


The next point, andmostimportant, in Guatemala 
is the Port of San José, the Pacific terminus of the’ 
proposed interoceanic railway in that Republic. 
Like Champerico, and the. other ports described, 
San José is an open roadstead with an iron pier 
900 ft. long, supplied with steam cranes and a 
tramway for shifting freight. The business of San 
José is under the direction of Mr. Stanley McNider, 
a gentleman long known in Central America, and 
the founder of the present complete system of 
telegraphic communication throughout the country. 
When Mr. John Magee, after many years of great 
toil and perseverance, succeeded in establishing 
the old agency of Magee, Montis, and Co., 
at San José, he turned his attention to Champerico, 
which was without even a pier, and there was no 
thought even of a railroad at. either of the ports, 
except as a very remote possibility. On the con- 
struction of the first division of the railway between 
San José and Esquintla in 1880, the name of 
Magee, Montis and Co. was changed to that of the 
Compania de Aquicias. To Mr. Magee is due the 
credit of the wonderful progress of the importation 
and exportation trade of the Republic. Formerly 
shippers were constantly complaining at delays, 
damage to goods, and even actual loss, but he 
changed all this when he got control. About this 
time (1876) an American named Harper, an old 
experienced freighter, had established a ‘‘train ” of 
eight or ten four-wheeled American freight wagons, 
each of which required from four to six imported 
mules to haul them. His interest was taken 
over and expanded by a company which soon 
found that they had made a mistake in not 
reckoning on the native freighters. The latter 
used oxen which cost nothing to feed, as their 
—— was picked up as they went along. 

e company, using Texas, Mexican, and Kentucky 
mules, had to provide corn and hay for themat great 
expense, and the result was not longdelayed. The 
Company burst and its members suffered loss. 
When the railway was started some of the parties 
interested in the wagon scheme tried to raise the 
cry that the railway would kill the cart freighting 
business, but they did not succeed in making a 
very great impression. The result shows that now, 
when the country has two railways in operation 
over routes formerly in the hands of the cartmen, 
there are to-day more freighting wagons by three 
to one than previous to the construction of the first 
line, and the fact that every mile of new railway 








built is received with enthusiasm by the men de- 
pending on cart freighting, proves that a railway, 
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instead of destroying an industry in a country, only 
increases and strengthens it. 


Tue GUATEMALA CENTRAL RaILway. 

This, the pioneer railway of Guatemala, was 
started by Don Guillermo Nanne, formerly the 
General Manager of the Costa Rica Railway, when 
that concern passed into the hands of the Costa 
Rica Government during the administration of 
General Tomas Guardia in 1872. Mr. Nanne, fail- 
ing to settle the difficulties which surrounded the 
Costa Rica Railway in 1876, made, at his own ex- 

snse, a survey fora line of narrow-gauge railway 
nc the port of San José and Esquintla, and 
afterwards received from the Government of Guate- 
mala a concession for it, with a right to con- 
tinue the line through to the capital. Nanne fairly 
deserves the credit of being the pioneer of Central 
American railways, as few buildersand promoters 
would have persevered in the face of the trying 
obstacles which he encountered, first in Costa Rica 
and then in Guatemala. 

The line, as completed by Mr. Nannein1880, had 
a gauge of 1 metre, but was afterwards changed to 
3 ft. when the line was continued to the capital. 
A maximum grade of 4 per cent. fully compensated 
on curvature was secured, with a maximum curva- 
ture of 18 deg., by Mr. A. J. Scherzer, the engineer, 
but on his leaving to take charge of some railways 
in Salvador his location was changed at important 
points, so that when constructed the road had a 
maximum grade of 5 percent. without any compen- 
sation whatever. This part of the road was be- 
tween Esquintla and Palin, and the location of 
Scherzer had to be returned to at an extra cost of 
between 500,000 dols. and 600,000 dols. The en- 
trance to the valley of Amatitlan, where very little 
difference could be made in the alignment, remains 

ractically unchanged ; but again at Amatitlan the 
bodies was changed, the constructed line passing 
on the west shore of the lake, while that of Mr. 
Scherzer kept to the east shore, gradually climb- 
ing the side of the high hills that surround the 
lake. On this side ashort tunnel of about 300 ft. 
was found to be necessary to pass a projecting spur 
of the bluffs above the line, that could not well be 
turned. The constructed line kept along the 
west shore of the beautiful Lake of Amatitlan, 
and about half-way or little more, where the lake 
narrows to about 800 ft., and again widens into a 
large basin, a causeway was built, which cost the 
Company an enormous amount of money. The 
line passes in easy grades to and through the town 
of Ciudad Nutoa, and from there begins to climb 
the steep face of the hill which leads to the elevated 
plains of Guatemala. After winding and twisting 
about like a tortured snake, for several miles, the 
line takes a more direct course, and passing the 
summit some 5000 ft. above sea level it enters the 
city of Guatemala on an easy grade. 

Mr. Nanne would probably have had to give up 
the effort of even building the line to Esquintla, 
but for the timely help and backing of the Presi- 
dent of the Republic, General J. Rupno Barrios, 
who seemed determined that nothing should pre- 
vent the accomplishment of the work of progress. 
This man, had he lived, would, through pure force 
of character and will power, have changed the 
whole political and commercial history of the 
country. His enemies called him ambitious. He 
may or may not have been, but if true, his actions 
demonstrated a nobleambition in his trying, even by 
force, to place his country in the march of progress. 
This certainly was no mean or disgraceful ambi- 
tion. 

On the completion of the line to Guatemala City, 
President Barrios was determined to have a through 
line of rails from ocean to ocean, and he selected 
the port, or rather harbour, of Santo Tomas on the 
shore of the Bay of Honduras as the terminal 
point. He at once inaugurated the Northern 
Railway of Guatemala. The name of Santo Tomas 
was afterwards changed to Port Barrios in his 
honour, and the route was surveyed and partly 
located by Mr. Silvanus Miller, a former assistant 
to Mr. Scherzer, but somehow it did not prove a 
success, not, however, because of any lack of 
ability on the part of the engineer. Lack of funds 
was the main cause, and another was the fact that 
the scheme became a sort of political ‘‘ catch-all” 
for every political hanger-on who wanted a 
positien-in which neither work, knowledge nor 
energy, were required except sufficient to sign 
the paymaster’s roll. Barrios tried to kill two 
birds with one stone, as follows: He wanted the 


road built and with as little money as possible, and 
therefore concocted a plan to accomplish that ob- 
ject, and at the same time to break up the tribe or 
common system in force among the Indian popula- 
tion of the Atlas, by forcing all able-bodied men to 
pay a head tax, or work it out on the railway to 
Port Barrios. Of course the head tax fell on all 
the male members of a family who were of age, and 
was usually so high as to be beyond the reach of 
the people to pay, so there was no other course but 
to work it out. Now the Indians from the cold 
table-lands of the interior are of little use on the 
hot lowlands of the coast. Their principal diet is 
corn and potatoes, with very little animal food. On 
the other hand, although not very plentiful on the 
coast, every one manages to get animal food once 
or twice a day, and this, with plantains and tor- 
tillas, anda few beans, is about the extent of the 
menu. The effect of the sudden change of diet and 
climate was that the poor Indians got sick, and 
having no knowledge of medicine, or even sickness 
for that matter, they thought that some of the 
strange country devils had taken up quarters in 
their interiors, and gave up the ghost. Nearly all 
Indians in the tropics, and everywhere else, 
are fatalists, and make but a poor fight 
against sickness. Another difficulty was that the 
poor people, not being able to realise the benefits of 
a work that gave them pain and made them mise- 
rable bytaking them away from their friends,simply 
to pull up stones and shovel earth and cut down 
trees, naturally looked upon the man who caused 
all this with great disfavour, and considered that 
it was only a wanton punishment he was inflicting 
upon them, so that by this scheme Barrios lost the 
greater part of his influence over the tribes, and 
from being looked upon as a kind of general god- 
father to all the Indian people, he became an object 
of fear and distrust. Indians are like grown-up 
children, the kindness of years will be forgotten 
in one moment of sulky spite for a supposed injury. 

Foreign lalour was now introduced from New 
Orleans and other points, and both black and 
white men began to appear on the works at Port 
Barrios. Sickness, however, soon thinned their 
ranks, and, the balance taking fright, left the 
country, and the work was practically at an end. 
The war with Salvador then broke out, and ina 
short time the news of Barrios’s death at Chul- 
chuapa put an end to the many hopes and projects 
that were only kept alive by his personal backing. 

The death of Barrios affected more than the 
political positions in Guatemala, Salvador, and 
other parts of Central America, for had he lived 
there is no doubt that he would have conquered 
Salvador, inside the borders of which he had many 
friends. The Republic of Honduras was with him 
to a man, whilst in Nicaragua and Costa Rica was 
to be found the only serious opposition to the 
union of the five States which he proposed. But 
it would seem that the fate of all advocates of Cen- 
tral American Union (such as it existed when the 
States gained their independence from Spain) who 
venture to enforce their views by military strength, 
is to come to grief. Such was the fate of Morazan, 
the last one to oppose Carrera. Walker had no 
doubt a similar intention, and would not have 
remained content even if he had subdued Nica- 
ragua. The natural question now is, ‘‘ Who shall 
be next?” as the Union party is too strong to let 
the matter die out, and, from present signs in the 

olitical sky, a lively fight will occur before long. 

he ball will be opened by Guatemala and Sal- 
vador, when Honduras will take sides with the 
former. This will be the signal for both Nicaragua 
and Costa Rica to enter the field, as they generally 
work together whenever there is a Central Ameri- 
can Circus. 

An arrangement was entered into by the Govern- 
ment in 1890 with the agent of a French syndicate, 
M. Henri L. F. Cotu, by which M. Cotu was to 
secure a loan of 21,312,500 dols. for the construc- 
tion of the northern road, and also the central 
road was to be transferred to the Government. 
This project has since fallen through owing to the 
war between Guatemala and Salvador, in which the 
— received almost as disastrous a check as in 
1885. 

The total distance of the railway line from ocean 
to ocean would be 257 miles, with a summit eleva- 
tion of 5000 ft. and a maximum gradient of 4 per 
cent., with heavy curvature—conditions which will 
shut out the route from competition with more 
favourable ones in Central America. If ever con- 





structed, however, it will be a favourite route for 


lovers of picturesque scenery and a delightful 
climate. 

The Republic of Salvador, the smallest, although 
the second as regards population, is the most 
thoroughly cultivated portion of Central America. 
The people are energetic, and just as willing to 
fight as trade, and in this respect somewhat re- 
semble the Chilenos. Next to Guatemala, Salvador 
is the wealthiest of the five States, and is develop- 
ing steadily. Wedged in on three sides by two 
hostile neighbours, her position is not by any means 
a happy one ; but, by constant vigilance, and, when 
necessary, carrying the war into the enemy’s 
country, she manages to hold her own fairly well. 
Her principal products are coffee and indigo. The 
mining interests are also important, as gold and 
silver mines are being worked, and coal has been 
found. Her first railway was opened in 1882 be- 
tween Acajutla and Sansonate, a distance of 15 
miles. This line has since been extended further 
into the interior, with the view of reaching both 
the important City of Santana, the centre of the 
coffee district, and, by a branch line, the capital, 
San Salvador. 

Salvador has three ports on the Pacific, Acajutla 
in the north, La Libertad, about the centre of the 
coast line, and La Union, in the Gulf of Fouseca. 
In the gulf are also the Port of Amapola, and the 
Kstero Real, the former being in Honduras terri- 
tory, and the latter in Nicaragua, the three re- 
publics joining at this point. 

La Union is completely land-locked, so that it 
might be blowing a hurricane outside, while not a 
ripple would disturb the water in front of the town. 
This makes La Union the hottest and most uncom- 
fortable place along the coast in warm weather. 
The proposed railway here will open up a very rich 
mining country. 

The third in rank as to both area and population 
is Honduras. This country, owing to mountainous 
and broken character, is practically undeveloped, 
and mainly —— upon its mining and cattle 
raising. Valuable forests occupy its Atlantic slopes, 
mahogany, cedar, rosewood, and many varieties of 
hardwoods being abundant. The timber trade 
only affects the Atlantic coast, and the interior de- 
pends solely upon its mines which are, however, 
contined to silver. Gold, antimony, and zinc are 
said to exist, but they have not been developed. 
The capital Tegucigalpa is situated in the centre of 
a plain 3000 ft. above the sea. The former capital 
was Comayagua, on the line of the projected inter- 
oceanic railway. 

A narrow gauge road runs from Puerto Cortes, 
on the Atlantic coast to San Jago, a distance of 
40 miles. The line was constructed some 30 miles 
further into the interior to a point called San 
Pedro Sula, but owing to the destruction of a large 
bridge across the Rio Chamelion, the section was 
abandoned and allowed to go to ruin. The original 
concession, under the title of the ‘‘ Honduras Rail- 
way,” was to extend from Puerto Cortes on the 
Gulf of Honduras to Amapol, on the Isla de Tigre, 
in the Gulf of Tonseca, a distance from point 
to point of 200 miles.. The summit elevation 
on this route was 2850 ft. Another concession 
was known as the Honduras Central, between 
Truxillo and Jutegalpa, a distance of 200 miles, 
and from the latter point to the Gulf of Tonseca. 

In 1884 another concession was given under the 
title of the ‘‘ Honduras North-Coast Railroad and 
Improvement Company,” in which a large land 
grant was conveyed. This line is projected between 
Truxillo and Puerto Cortes, a distance of 150 
miles, and another short line to Roman River ; 
but with the exception of the 40 miles referred 
to, nothing has been done, and there is very little 
probability of anything being done until the ques- 
tion of the bonds is settled. 

Owing to transportation difficulties, Honduras 
has a hard road to travel; most of the freighting 
having to be done by pack mules, the use of wagons 
being out of the question. 

Nicaragua, the largest in area and fourth in 
population, is totally unlike the rest of Central 
America, physically speaking. It is distinguished 
by a lower level and the great natural water system, 
represented by the Lakes Managua, Nicaragua, 
and the River San Juan, which forms almost a 
connection between the Atlantic and Pacific, and is, 
without doubt, the natural site for the capital of 
the United States of Central America, should that 
ever be brought about. Its topographical features, 





and the fact that at some period its natural water- 
way will be utilised for interoceanic communica- 
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tion, must of necessity place it at the head of the 
other republics in point of international import- 
ance. 

Apart from the question of the canal, Nicaragua 
is without doubt the easiest territory in which to 
construct railways, from the fact that the high ele- 
vations found in other parts of the Isthmus are 
here absent ; and, although elevated sections occur, 
as in Matagalpa and Choutales (Fig. 3), where 
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veyed or thoroughly examined, and no accurate data 
are available to warrant a final location. A railway 
into this district was recommended by a commission 
| of engineersnamed by the Governmentin April, 1890, 
as follows: Mr. Frank B. Passmore, M.Inst.C.E., 
London, and Messrs. E. Weist and W. P. Collins, 
civil engineer in the Government service. The 
original object of the commission was to examine 
|the ground with a view to the construction of a 
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coffee is raised, as well as other products requiring 
a cool climate, still, such places are within reach of 
a main line system. Nicaragua, with internal 
railways, her lake navigation developed, and an 
interoceanic canal passing through her territory, 
would be in a short time one of the most important 
countries between Cape Horn and the Arctic Sea. 
Again, Nicaragua is, of all the isthmus of Central 
America, the most gifted in natural resources, 
having all the advantages of climate ; its coasts are 
freer from the visitation of fevers and other diseases 
so prevalent north and south. The cordillera here 
becomes depressed to an elevation of 156 ft. above 
the sea on the line of the proposed canal, between 
the western shore of the lake at Las Lujas and the 
port of Brito on the Pacific. 

The railways at present in operation amount to 
92 miles, as follows: Western Division, Nicaragua 
National Railway—Corinto to Momotomba, 58 
miles; Eastern Division—Managua to Granada, 
34 miles. The break in the line between Momo- 
tomba and Managua is supplied by a line of small 
steamers that run daily across Lake Managua from 
both ends, the vessels passing each other in mid- 
lake. Thereare in all five steamers in the service, 
and both the line and vessels are the property of 
the Government. 

Another line of railway has been projected by the 
Government to run between Momotomba and the 
interior of the Republic, in the Department of 
Matagalpa. This route is a very important one, as 
it will bring a very rich mining section within reach 
of the coast, besides an extensive coffee district, 
which is being opened, and will need, ina year or 
two, a rapid and cheap outlet to the coast line, 
when the new plantations begin to produce crops 
(Fig. 4). The Government has the convict labour 
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of the country at present at work on the first por- 
tion of the line, where it passes over the low flat 
country surrounding Lake Managua, and between 
it and the foot of the mountainous districts of the 
interior ; but the line has never been properly sur- 


wagon road, but the reconnaissance showed that a 
railway would be not only cheaper, but would 
afford a better service. After this report Mr. 
Chinie, an English engineer and contractor, well- 
known in Nicaragua, made the Government a pro- 
position to survey and locate a line over the same 
route, with a view to extending the railway to the 
Atlantic coast, in the vicinity of the Rio Grande. 
He failed, however, to secure anything definite 
form the Government. 


(To be continued.) 





NOTES. 
AN INDEX TO CURRENT ENGINEERING LITERATURE. 

Such an immense amount is written on engi- 
neering subjects at the present day that it is practi- 
cally impossible for an engineer to read all that 
appears even on his own particular subject. Many 
men make notes of articles that interest them, but 
such an enormous quantity of papers are published, 
that: if one wished to keep track of all that is of 
interest no time would be left for anything else. 
The ‘Descriptive Index of Current Engineering 
Literature,” the first volumeof which has just been 
published by the Board of Managers of the Associa- 
tion of Engineering Societies at Chicago, will there- 
fore be welcomed by all engineers as calculated to 
save a great amount of troublesome research. The 
periodicals indexed number 100, and include the 
proceedings of the leading engineering societies of 
the world. In the nature of things the majority of 
these are in the English language, but French and 
German publicationsalso receive adequate notice. The 
present volume deals with the engineering literature 
of from 1888 to 1891 inclusive, but it is intended to 
keep it up to date, and further volumes will there- 
fore be issued as time goes on. As far as can be 
judged from a glance through the volume the work 
of the compilers appears to have been very care- 
fully done, and great credit is due to Professor 
J. B. Johnson, who had the management of this 
work, and to his able assistants, all of whom, it 
should be stated, were engineers, no mere clerk 
being employed. 

MovunTAin StreAMs aS Sources oF ELEctric 

Power. 

Scotland has been fitly termed the land of the 
mountain and the flood, and a visitor to the High- 
lands, or, indeed to the gently undulating slopes of 
thehills in the Lowlands, must have been impressed, 
if mechanically inclined, with the great sources of 
power running to waste. In one or two cases the 
mountain streams have been utilised for generating 
electricity ; but the number of instances is in very 
small proportion to the possible total. Within 
the past week a plant has been completed for gene- 
rating electricity to light Overtoun, Dumbarton- 
shire, the fine Scotch baronial residence amidst the 
hills overlooking the Clyde, and now owned by Mr. 
J. Campbell White. The installation, which is for 
300 lights of 16 candle-power, will supersede special 
gasworks at the house, and it is computed that 
in three or four years the plant will have 
paid itself, and the upkeep from year to 
year in lamps, &c., should not be great. 
The waters from the hills are gathered into a 
reservoir of 700,000 gallons capacity, and into it 








there is practically a continuous supply, From 


this point a 12-in. cast-iron pipe is laid a distance 
of 640 yards to a turbine and dynamo house at the 
foot of a glen, the fall being 170 ft. There are two 
turbines each driving a separate dynamo, so that 
the plant is in duplicate, each being capable of 
running the whole installation. The two Thomson 
12 horse-power turbines are fitted with ordinary 
sluice valves and have modified Pickering’s gover- 
nors. The dynamos are coupled direct to the 
turbines. They are of Mavor and Coulson’s type. 
The dynamos run at 1000 revolutions, the voltage 
being 135, and the ampéres 75. The current may 
be sent direct to the mansion house or passed to 
storage cells, as in a separate room in the same 
small building there are fitted a set of 54 Elec- 
trical Power Storage batteries, so that with the 
water storage, duplicate generating plant, and 
this electric storage, there is little likelihood of 
the current failing. Ordinarily the supply will 
be taken direct from the dynamo, and a special 
automatic arrangement has been fitted for stopping 
the machinery at any giventime. In the dynamo- 
house there is a clock, with an arrangement similar 
to that on the household alarm clock, a weight 
being dropped which gives the lever of a 
four-way cock the necessary turn to work a valve 
on the water-pipe. There being two turbines, the 
valve has two brass seats. The pipe on which the 
four-way cock is placed gets supply from the main, 
and in its operation admits water to the top or to 
the bottom of the valve to open or close it as de- 
sired, so that the movement of the lever is sufficient 
to admit or stop the passage of water to the turbine. 
The advantage is obvious, as with the electric bat- 
teries charged it is possible to stop the generation 
of electricity at a time when the utilisation of it for 
the night has ceased. The switchboard is very 
compact, admitting of the dynamos being used 
independently or for passing the current to the 
batteries. There are resistance frames to each, 
two ampére meters, voltmeter, two automatic cut- 
outs, electricity meter, and generally all requisites 
of a first-class installation. ‘The whole installation 
is on Mavor and Coulson’s concentric wiring. The 
mains have copper wires in the centre, then insu- 
lating substance, wiring for the return, all inclosed 
in a lead pipe with sheathing for protection. There 
are three 32 candle-power lights, a large number of 
16 candle-power lights, while the drawing-room is 
beautifully illumined by imitation candles of 
5 candle-power each in groups of five. The work 
has been carried out by Messrs. Mavor and 
Coulson, Glasgow, the engineer in charge being 
Mr. Thomas Scott. 


Frencu Stream Navication. 

The capital expended upon the fleetof the French 
Genera] Transatlantic Company stood inthe books of 
the Company at the close of 1890 at 5,245,963/. 
Additional capital was expended last year to the 
extent of 490,367/., carrying the 5,245,9631. to 
5,736,330. On the other hand, capital was written 
off for depreciation, &c., to the extent of 217,166/. 
The fleet, accordingly, stood in the Company’s 
books at the close of Jast year at 5,519,164/. In 
the course of last year, the Company expended 
409,052/. in heavy repairs and renewals of plant. 
Of this 409,0521., 131,721]. was charged to revenue, 
58,6361. was charged to the insurance fund, and 
218,6941. was charged to the reserve and sinking 
funds, We have already stated that the Company’s 
fleet stood in the books at the close of last year at 
5,519,1641. To this sum should be added 169,588/. 
expended on account of steamers in course of con- 
struction, 143,995/. expended upon stores, 71,706I. 
invested in sundry securities, 324,832/. applied to 
sundry funds, and 469,971/. expended for other 
purposes. The aggregate expenditure of capital 
made by the Company to the close of 1891 was 
accordingly 6,699, 256/. The insurance fund stood 
at the close of 1890 at 629,690/., and it was increased 
in the course of last year by 131,462/., being thus 
carried to 761,152/. On the other hand, the fund 
was debited in the course of last year with 126,5051. 
for sundry losses and charges, leaving the fund at 
the close of 1891 at 634,648/, The net profit realised 
last year, after meeting all charges (including 
interest on 3,883,421/. of 3 per cent. obligations, 
and 2140/. of 5 per cent. obligations), was 103,938/. 
Of this sum 4880/1. was carried to the statutory 
reserve and 1600/. was divided among the directors, 
leaving a balance of 97,4591. available for dividend. 
A distribution at the rate of 6 per cent. per annum 
upon the share capital absorbed 96,000/., leaving a 





reliquat of 1459/. to be carried to the credit of 
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1892. The revenue acquired by. the Company last 
year was 2,408,622I., as compared with 2,443,546l. 
in 1890. The working expenses last year were 
2,087,518/., as compared with 2,153,4411. in 1890. 
The profit realised last year was accordingly 

321,104/., as compared with 281,104I. in 1890. In 

the course of last year the Company placed its new 
.steamer Latouraine upon its Havre and New York 

line. The Latouraine has been a great success as 
regards speed, having made several voyages between 

Havre and New York in something less than seven 

days,showing an average speed of about 19 knots per 

hour. The Company has improved its service 

between Marseilles and Algiers, having placed a 

new steamer, the General Chanzy, built at the 

Company’s Penhoet works, upon the line. The 

General Chanzy has made the run_ between 

Marseilles and Algiers in less than 24 hours. The 

Company proceeded last year with the construction 

of a steamer to be named the Navarre ; customs 

difficulties which have, however, arisen upon the 

Havannah and Mexico line,induced the administra- 

tion to somewhat slackenthe works upon the vessel. 

New builers were supplied last year to the Ville de 

Bone, the Moise, the Isaac Péreire, the Ajaccio, 

the Bastia, the lLou-Cettori, the Corse, the 

Manoubia, the Ville de Tanger, and the Flachat. 

The Ville de Bone and the Moise were also supplied 

with triple expansion engines. The Ville de Bone 

the Moise, al then Isaac Péreire were further fitted 
last year with the electric light. The average speed 
realised last year upon the Company’s Havre and 

New York line was 16.37 knots per hour, as com- 

pared with a corresponding average of 15.51 knots 

er hour in 1890. The high speed attained by 

En Touraine notably contributed to this result. 
The premiumto which the Company became entitled 
for its increased speed upon its Havre and New 
York line amounted last year to 45,633). The 
Company’s fleet comprises 68 vessels of an aggre- 
gate burthen of 175,356 tons, and an aggregate 
force of 176,900 horse-power. The Company em- 
ploys 2900 parsons in its workshops, viz., St. 
Nazaire, 1780; Marseilles, 520; Havre, 510; and 
Fort de France, 90. 





BOILER EXPLOSIONS AT LIVERPOOL AND 
BELFAST. 

Two ‘‘formal investigations” have just been held by 
the Board of Trade under the provisions of the Boiler 
to my Act, 1882, The following are the particulars: 

he first investigation took place at Liverpool, and had 
reference to an explosion which occurred on July 4 on 
board the steam barge Sun, belonging to the Leeds and 
Liverpool Canal Company. The barge at the time was 
lying at Bankhall, and by the explosion the mate was 
killed. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. G. Fullerton Bell, consulting 
engineer. Mr, Gough conducted the inquiry for the 
Board of Trade, and Mr. Maskell Peace, solicitor, 
Wigan, represented Mr. Wilkinson, mechanical engineer 


of Wigan, who supplied the boiler. 
From Mr. Gough's spicing statement, it appeared 
that the boiler was of the vertical internally-fired ty 


constructed so recently as May last. The vertical ht aed 
with which it was fitted were not made of iron, but of 
copper, the reason being that the boat was considered a 
special one, and it was thought that the substitution of 
copper for iron tubes would give better steaming results. 
The tubes were submitted to the officials of the Canal 
Company, and were in due course approved by them, 
evidence having been adduced to the effect that similar 
tubes fixed in a boiler on board a steam launch owned by 
Mr. Wilkinson had proved satisfactory. When the boiler 
on board the Sun, however, was set to work, several of 
the tubes leaked, and the maker, on being informed of 
this, made an examination. By instructions given b 
Mr. Ross, the Canal Company’s superintending engi- 
neer, one tube which was found to be leaking was 
cut out by a fitter employed by the company, and the 
hole in the tubeplate was made up by the insertion of an 
iron plug. Then a second tube proved leaky at the 
bottom where it was brazed, and as there were no more 
iron plugs available Mr. Wilkinson instructed the fitter 
to insert an oak plug in the end of the tube. This was 
done, and, all being apparently in order, steam was got 
up and the vessel left Liverpool for Wigan on the even- 
ing of Monday, July 4. Half an hour after starting an 
explosion occurred, consequent on the oak plug being 
blown out, and the mate was so seriously Sealed that he 
subsequently died. 

Among the witnesses examined was Mr. George Shott, 
engineer surveyor to the Board of Trade at Liverpool, 
who stated that in his opinion the wooden plug had boon 
shrunk and destroyed by the heat of the fire, and that the 
explosion was due to the pressure of the steam forcing the 
plug through the end of the tube and into the furnace. 

Mr. Peace, on behalf of Mr. Wilkinson, argued that 
his client had acted according to his experience and 
judgment. Having in the meantime come to the conc!u- 
sion that the copper tubes were not safe, he had tele- 
graphed the owners to stop the boat at Wigan and to 


meet him there so that they might consult together on 





ihe point, but the explosion occurred before this could be 
one, . 

The Commissioners, after privately deliberating for 
some time, found that the explosion was due to the use of 
the wooden plug, and further that they did not consider 
that copper was a suitable material for the tubes of ver- 
tical boilers.. Mr. Wilkinscn was, they thought, blame- 
worthy for having allowed such a plug to be used, but 
they complimented him on the fair and straightforward 
manner in which he had given evidence. No one other 
than Mr. Wilkinson was to blame, and he was ordered to 
pay the sum of 20/. towards the costs of the investigation. 

Mr. Peace added that Mr. Wilkinson had had actual 
experience in the use of wooden plugs in similar cases, 
having on one occasion brought a steam launch from 
Beaumaris so fitted. 

The second formal investigation was conducted at the 
court-house, Ligoniel, on July 29, July 30, and August 5, 
relative to an explosion which occurred on Monday, 
July 4, at the Glenbank Bleach Works, Belfast, belong- 
ing to Messrs. William Ewart and Son, Limited, and 
whereby the attendant was killed and another man in- 
jured. The Commissioners were Mr. Thomas Harrison, 
barrister-at-law, and Mr. Joseph Lewis, consulting engi- 
neer. Mr. McTear represented the Board of Trade, and 
Mr. A. J. Lewis, solicitor, appeared for Messrs. Ewart, 
and also for Mr. Hall, the manager of the works, Mr. 
Francis M‘Dowell, the foreman bleacher, and Mr. 
Matthew M'‘Dowell, millwright, all of whom had been 
made parties to the inquiry by the Board of Trade. 

From the opening statement of the facts of the case by 
Mr. McTear it transpired that the boiler in question was 
not a steam boiler, but was one of a series of six kiers or 
pots employed for bleaching cloth, and of a type in fre- 
quent use at similar works. Shortly before five o’clock 
on the afternoon of July 4 an explosion occurred, the 
mpore portion of the cast-metal pot being blown to pieces 
and scattered about the boiler-house, while the lower 
portion, though broken, was not displaced. The cloth 
which was being boiled at the time, together with the 
cover, the false bottom, and the vomit pipe, were blown 
upwards towards the roof, the cover falling back into the 
vessel. The roof of the building was destroyed and the 
walls considerably shaken. The kier was said to have 
been made about thirty years ago, but by whom was 
unknown. It was not under insurance, but was examined 
by the firm’s own engineers. It had received no repairs, 
but it was necessary to occasionally replace some of the 
clamps, and in February last the cover was repaired, the 
ring and crown plate being renewed, while at the same 
time a new safety valve was fitted of a different type to 
those previously in use on the exploded kier and on the 
others alongside. 

Mr. George Henry Ewart, a member of the firm, gave 
evidence as to the general construction of the kier and 
the nature of its work; also as to the circumstances of 
the explosion. There were twelve of these pa. | pots 
in use at the works. Ifthe man who was killed and who 
attended to the kiers found anything wrong with thém 
it_was his duty to report it to the foreman mechanic. 

By Mr. A. | Lewis: The old safety valve was taken 
off in January and replaced by another removed from a 
drying machine. The latter was a Mather and Platt, 
and the other he thought was called a deadweight valve. 
For some months previously the we process had been 
unsatisfactory in allthe pots. After the fresh valve was 
applied he watched the vessel and seatisfied himself that 
the pressure had not been increased. The reason the 
valve was changed was that considerable leakage of the 
pacino J liquor took place from the old valve. He had 
frequent y seen the safety valve, which was recently 
applied, blowing off steam. The firm had followed the 
same process of bleaching for some three generations in 
their family, and had never previously had an explosion 
on their premises. The same system was in vogue in 
other bleachworks in the north of Ireland. 

By the Commissioner : There were originally two safety 
valves on the kier, but one had been removed. The 
other kiers had each two valves, but they had intended to 
change those also, and make them like the one which had 
been fitted on the exploded kier, and which was a thorough 
success. 

The Commissioner inquired whether it was still the 
firm’s intention to deal similarly with the other pots in 
the series, but on behalf of Messrs. Ewart, Mr. A. J. 
Lewis objected to this question as not being a fair one, 
considering what had ozcurred. 

Evidence having been given by the manager and various 
other witnesses, including Mr. William Fair, engineer 
surveyor to the Board of Trade, Mr. McTear submitted 
the following questions to the consideration of the Com- 
missioners : 

1. Whether the boiler was of sufficient strength for the 
purpose intended ? . 

2. Whether the reducing valve could be relied upon ? 

3. Whether the safety valve was of sufficient size and 
of proper construction ; was it placed in a proper and safe 
position, and was one safety valve sufficient ? 

4. Whether a steam gauge should have been used to 
indicate the pressure in the boiler? 

hat was the cause of the explosion ? 

6. If from over pressure, was sufficient precaution taken 
to prevent or avoid over-pressure ? 

7. Does blame attach to any of the parties, and to 
whom? 

On the re-assembling of the Court on Saturday, July 30, 
Mr. A. J. Lewis addressed the Commissioners at great 
length on behalf of Mr. G. H. Ewart, contending that 
there had been no negligence on his part, that the boiler 
was strong enough, and the safety valve sufficient for the 

urpose. The fireman had tried the valve a few minutes 
fore the explosion and found that it allowed steam to 





escape gently. Mr, Lewis answered, one by one, the ques- 





tions put by the Board of Trade solicitor (Mr. McTear) and 
endeavoured to show that there had been no neglect on 
the part of Mr. G. H. Ewart or the firm, and that when 
repairs to the machinery were required they had gone to 
some of the best engineers in Belfast. The explosion, he 
maintained, was probably due to the boiler yoge 4 weakened 
by a rivet having been knocked off owing to the use of a 
mallet when the clamps of the lid were being tightened 
up just before the kier burst. When that happened there 
would be a distance of 4 in. between the rivets on each 
side of the one knocked off, and consequently thie would 
weaken that part of the vessel. 

Mr. McTear replied on behalf of the Board of Trade, 
and dwelt at some length on several questions of re- 
——. and other matters raised by Mr. Lewis on 
Messrs. Ewart’s behalf, and contended that the explo- 
sion was due the alteration made in the safety valve 
arrangements, in consequence of which there had been, 
he thought, an excessive accumulation of steam pressure. 
The boiler had been working a great number of years. In 
January last the two safety valves were reduced to one, 
and the inlet steam pipe had an orifice of 2 in., 
while the safety valve ca an orifice of less than 2 in. 
The assessor could inform the presiding Commissioner 
that it was always the custom to have a larger safety 
valve, and if the two valves had been allowed to remain 
on the boiler as in the case of the others, he (Mr. McTear) 
believed there would have been no explosion. 

TheCourtthen adjourned to Friday, August 5, on which 
day it re-assembled, and considerable time was spent in 
discussing the question of responsibility and other legal 
points which had been raised. Mr. G. H. Ewart was 
again examined with regard to the substitution of one 
safety valve for two, which he stated he complained of at 
the time as he thought the removal of the valve might 
diminish the safety guards, and he had, personally, a 
weakness for multiplying them. 

The discussion having ended, the Court gave the fvl- 
lowing replies to the various questions submitted to them 
on behalf of the Board of Trade by Mr. McTear : 

1. Whether the boiler was of sufficient strength for the 
purpose intended ?—It was. 

2. Whether the reducing valve could be relied on ?— 
We are of opinion that it could not. The pressure gauge, 
which was intended to act as a check upon its action was 

uite useless, as it was only graduated to 201b., while 
the reducing valve was capable of admitting 25 lb. pres- 
sure on the reduced side; and if this valve om ned not 
to be acting properly the pressure gauge could give no 
indication of any excess pressure, however high. For all 
practical purposes there might as well have been no 
pressure gauge at all. 

3. Whether the safety valve was of sufficient size and 
of proper construction; was it placed in a proper and 
safe position, and was one safety valve sufficient ?-—The 
safety valve was not in proper position. The dashplate 
at the | of the boiling pot was by no means of the most 
approved design, and in order to keep it in position 
wooden wedges were introduced. The safety valve, 
therefore, should have been so placed as to have rendered 
the obstruction of its action by these wedges impossible. 
While there is no reliable evidence that those wedges did, 
as a fact, obstruct the safety valve, we are still of opinion 
that its position was neither safe nor proper. We are 
clearly of opinion that this safety valve was not of suffi- 
cient size, nor was one of such size sufficient. 

4. Whether a steam gauge should have been used to 
indicate the pressure in the boiler ?—A steam gauge should 
have been used. There is evidence that there was a steam 

auge on this boiler, but that it was never used. There 
1s no evidence, nor was it alleged, that it was in proper 
working order. We are of opinion that a steam gauge 
upon the boiler was necessary in order to indicate the 

ressure at any time to the person in charge, or to the 
oreman or manager. 

5. What was the cause of the explosion?—We are of 
opinion that the explosion was due to over pressure 
caused by an saeeemaniien of steam. 

6. If from over pressure, was sufficient precaution 
taken to prevent or avoid over pressure ?—No. 

7. Does blame attach to any one, and to whom ?—Yes. 
We consider that blame attaches to Mr. George Herbert 
Ewart, for having, in the works which he manages, a 
boiler which has been in active use for over forty years, 
and which, during that period, does not seem to have 
been either examined or tested by any independent engi- 
neer ; for permitting it to be used under conditions where 
over accumulation of steam was constantly possible, and 
could only be avoided by the most rigid attention and 
care of the person in charge ; for not furnishing the boiler 
with a trustworthy pressure gauge; and for allowing the 
safety valve area to be reduced below the area of the inlet 
steam pipe. We also attach blame to him for not having 
a proper pressure gauge fitted on the reducing side of the 
steam pipe to check the action of the reducing valve, 
We are of opinion that blame attaches to the foreman 
millwright for allowing the pressure gauge and other 
fittings connected with the boiler to be in such an unre- 
liable condition. 

The Chairman added that the Court had given the ques- 
tion of costs anxious consideration. Though they had 
never a moment’s hesitation in deciding the cause of the 
explosion, and in arriving at a conclusion as to the person 
who ought to be held mainly responsible for the unfortu- 
pate state of circumstances which terminated in it, yet 
they were naturally reluctant to inforce the statute 
against an individual, and should have preferred, if they 
could have seen their way, to have divided the responsi- 
bility over a larger area, so tospeak, than to have placed 
it entirely on the shoulders of one. But after careful 
consideration, and consulting the language and object of 
the statute under which the investigation was held, the 
Court felt that there Lad been no evidence given which 
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would entitle them to lift the a sage we! on to other 
shoulders, or even to divide it. They thought, therefore, 


for the reasons already stated, that blame attached to, 


Mr. George Herbert Ewart, and-they ordered him to pay 
40/. towards the cost of the investigation. 





MISCELLANEA. 

THE gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended 
August 14, amounted, on 16,3874 miles, to 1,631,316/., and 
for the corresponding period of 1891, on 16,316 miles, to 
1,626,644/., an increase of 714 miles, or 0.4 per cent., and 
an increase of 4672/., or 0.2 per cent. 


The Tribunal of Commerce, Paris, has sanctioned a 
scheme for the completion of the Panama Canal. A 
new company, with 150 millions capital, it is proposed, 
should resume the works, so as to prevent the lapse of 
the concession. On its proving that two-thirds of the 
canal is complete, the old share and bondholders will 
coalesce with the new company. This, however, assumes 
that the 150 millions of new capital can be raised. 


The s.s. Borrodale, chartered by the Government, left 
Woolwich yesterday for the Zambesi, having on board 
the three steamers lately constructed by Messrs. Yarrow 
and Co., of Poplar, for the Admiralty, for service in 
East Africa, namely, two screw gunboats, H.M.S, Ad- 
venture and Pioneer, which are intended for service on 
Lake Nyassa, and the shallow-draught steamer Dove for 
service on the Upper Shire. 


In Switzerland in the year 1891, there were altogether | 8™ 


2359 mechanical establishments, having a total motive 
power, of 82,393 horse-power of which 54 243 horse-power 
was water, 27,432 steam, 394 gas, and 332 electricity. 
This does not include some thousands of horse-power 
which do not come under the Factory Act. Two-thirds, 
therefore, of the power are furnished by water and one- 
third by steam, for producing which 28,000,000 francs are 
sent abroad for coal and 8,000,000 francs for petroleum. 


The effect of heating and heading wrought-iron bars 
has been investigated by Professor H. W. Spangler, who 
has communicated his results tothe Engineers’ Club of 
Philadelphia. Eighty 16-in. bars of commercial ?-in. 
round iron were tested in various ways in an Olsen test- 
ing machine. The conclusions drawn from the tests 
are that heating wrought iron to a welding heat and 
allowing it to cool lessens its tensile strength about 
4 per cent. Upset ends were as strong as the original 
bar. The welded pieces were all inferior to the original 
bar, having only about 85 per cent. of its strength, and 
the elongation was in some cages reduced to one-third 
that of the original bar. Headed bars without flaws 
were as strong as the original bar, but in the samples 
tested 20 per cent. of the heads were defective. 


The work of testing the formation through which the 
Prince Edward Island Tunnel would have to pass is now 
being carried out by the Electric Mining Company of 
Ottawa. The test holes are being sunk one-third of a 
mile apart. ‘I'he depth of water in the Strait varies 
from 60 ft. to 160 ft., and in order to obtain a stationary 
platform to carry out the work, a tripod of wrought-iron 
tubes, with solid pointed ends driven in the bottom, is 

. Upon this a platform containing the drilling 
apparatus is erected, and the drilling is carried on 
through an iron casing extending to the bottom. The 
diamond drills take ont a core 1} in. in diameter, the 
boring being carried down about 110 ft. So far the 
formation has proved to be sandstone, with intervenin 
layers of plastic clay. The test drilling will be finish 
by October. 


It was recently decided to light the Town Hall of St. 
Helen’s by electricity, and the work of installation has 
now been completed to the specifications of Mr. G. J. C. 
Broom, A.M.I.C.E. The total number of lights in the 
building is 335 16 candle-power glow lamps, which were 
fixed and wired by Messrs. J. D. F. Andrews and Co. 
The engines and dynamos have been supplied by Messrs. 
Bumstead and Chandler, of the Cannock Chase Foundry, 
Hednesford. The engines, of which there are two sets, are 
Chandler’s non-compound patent silent engines, with 8-in. 
cylinders, and each engine is capable of developing 22 
brake horse-power when running at 500 revolutions per 
minute under a steam pressure of 90 lb. per square inch. 
The dynamos are compound, wound to give a potential 
difference of 110 volts at 500 revolutions per minute, and 
their maximum output is 13,200 watts. 


Mr. Stringer, the British Consul at Chiengmai, in the 
heart of Northern Siam, in his last trade report, men- 
tions that the teak trade on the Meinam is declining at 
an alarming rate. At Chainat, the Customs station for 
the upper part of the river, 60,000 logs of teak passed in 

889, 30,000 in 1890, and only 9500 last year. This is due 
to deficient rainfall and to the effect of the indiscriminate 
working. Teak saplings are cut down in large numbers 
and the clause in the leases forbidding the felling of small 
trees is disregarded. The consequence is that in Chieng- 
mai there is reason to fear that in five years the only teak 
left will be that which is too far from the water to be pro- 
fitably worked, and in Lakhon the foresters complain 
that all the best trees have already been felled. The 
general opinion of teak merchants and foresters is that 
there are large quantities of teak in the valley of the 
Meikong, and that it could be floated down that river to 
Saigon, but none has yet reached that port. The mer- 
chants who work teak on the Meiyon complain of the 
timber stealing which goes on at the rafting station 
on that river. The stclen logs are often fired with 
kerosene to deface the hammer marks of the owners. 
The present system of granting forest leases for three 
years only is said to be very prejudicial to the interests of 








foresters. In many cases the leases are renewed when 
they expire, but a forester who is not fortunate enough to 
secure a renewal of his lease may find that at the end of 
three years his logs are still lying in the forest, as it takes 
at least three years (generally much longer) from the time 
the teak tree is girdled, to fell it, lop off the branches, 
and drag and float the log out of the forest, and if the 
wording of the lease is strictly adhered to, all logs lying in 
the forest as well as girdled trees become the property of 
the owner of the forest as soon as the lease expires. ; So 
vious to 1888 the leases granted to British subjects were 
generally for a term of six years, but in that year the time 
was reduced to three. The greater part of the capital 
with which the teak trade of Northern Siam is carried on 
is British. The Chiengmai forests on the Salween side 
are worked almost entirely with British Indian capital 
from Maulmain. 


Ina paper recently read before the American Society 
of Civil Engineers by Mr. Willard Beahan, on the Brook- 
lyn relief sewer, the author remarks that a lack of sense 
is shown in the general newspaper clamour for a shield 
whenever a tuvnel is undertaken. No one method of 
tunnelling in soft ground is best. The size of the cross- 
section of the tunnel, the kind of ground to be tunnelled 
through, and the surroundings, are considerations which 
must rule in planning how to do the work, A method of 
tunnelling well adapted to a tunnel 28 ft. in diameter is 
quite apt to be less adapted to one of half that diameter, 
and a method practicable in putty-like clay under a river 
is not necessarily the best oa e boulders. Of the 
three general and distinct methods of tunnelling in soft 
ound in use to-day, the first in order of introduction 
is the timbered system, of which there are several 
distinct types, the principal being the English, Austrian, 
German, and Belgian methods. The German method of 
segmental timbering with a amppestine: core and the 
English bar system are neither cheap or rapid, and the 
former, with its core of soft ground, is dangerous to the 
arch, and makes the side walls difficult to construct. 
Timber is also more expensivethan formerly, and sticks 
longer than two-thirds the finished diameter of the tunnel 
are difficult to handle. As re s the shield system 
which is of later introduction, the author thinks it should 
only be used where the material will flow. Under-water 
with compressed air behind it protects the workings, and it 
was therefore well suited for the Hudson River Tunnel. 
Brickwork lining, however, will not stand the thrust of the 
hydraulic rams which shove the shield forward, and the 
cost of a cast-iron lining is very great. The pilot system 
of tunnelling in soft i is the most recent, bein 
first adopted at the Hudson River Tunnel in 1880. It 
consists primarily of a small tunnel, advanced by the 
poling process ahead of the full-sized section, and this 
smaller tunnel is completely lined with steel plates bolted 
together. By poling the roof and then the sides and 
invert of the full section are excavated around the pilot, 
on which the braces supporting the roof rest. Hence 
short small timbers only are needed. 


The British consul at Chicago in his latest report gives 
an example of the extraordinar —— with which lofty 
buildings are erected there, The Ashland block, a con- 
struction of steel, stone, and terra-cotta at the corner of 
Randolph and Clark streets, close to the city hall, seven- 
teen storeys in height, was built on an area 2f 140 ft. by 
80 ft. in midwinter, and work was continued, day and 
night, by relays of men, strong arc electric lights being 
used by night ; artificial heat was furnished by 100 sala- 
mander stoves to enable the builders and masons to work 
at that season of the year, and protection from the cold 
winds was given by several hundred yards of thick canvas, 
The skeleton of steel for each floor was first erected, each 
column, girder, and rafter being lifted and placed in 

ition by steam power; these were riveted with red- 
Rot rivets, and as the stories rose they were filled in with 
square blocks of terra-cotta and brick. On December 6 
last year six floors were completed, and the steel skeleton 
for the next six stories was for the most part placed. On 
December 19 ten floors were completed, and the steel shell 
for three more stories was mostly in position. Thus the 
entire construction of four floors of a building 140 ft. by 
80 ft., divided into numerous rooms, was solidly built in 
thirteen days, or one floor in three and a quarter days. 
About 60 iron and steelworkers, 100 brick masons, and 35 
terra-cotta setters were continually at work. The enor- 
mous quantity of iron and steel used in this new mode of 
construction, which was only first tried six years ago, has 
created quite a new industry, and the employ ave 
already their organisation under the term architectural 
ironworkers. Steel has now almost entirely taken the 
place of iron, of which the first few of these tall build- 
a were constructed. The foundations are tiers of steel 
rails, embedded in concrete, the beams stretching 10 ft. 
or 12 ft. under the street. This plan was found necessary 
on account of the nature of the soil, so as to bear the 
oo imposed weight. These beams are made at the 
Illinois Steel Works, or come from Pennsylvania. This 
new method of building is said to be lighter and stronger 
than the old system, and to be absolutely fire-proof. The 
atest variation in the plumb line from base to top of 
these tall buildings has been found not to exceed }in. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has become some- 
what less active. The best qualities have made 11s. 6d. 
to 1ls. 9d., and secondary descriptions, 10s. 3d. to 10s. 9d. 
per ton. Little change has occurred in household coal. 
No. 3 Rhondda large has made 11s. 6d. per ton. Patent 
fuel has been in limited demand at 10s. 9d. to 11s. per 
ton. Purchases of coke have only been made to meet 
the immediate requirements of consumption; foundry 
qualities have made from 18s. to 19s., and furnace ditto 
from 16s. 6d. to 17s. 6d. per ton. 


Bristol Docks.—The docks committee of the Bristol 
Town Council visited on Monday the Avonmouth Dock, 
and discussed the question of providing pier accommo- 
dation to meet the’ increasing demands of the traffic of 
the port. It was decided to report at once on the cost 
of providing the accommodation required. 


Welsh Tin-Plate Workers for Italy.—Two tin-plate 
workers have left Kidwelly en route for Italy to take up 
positions at tin-plate works recently erected at Mago 
under the superintendence of Mr. A. V. Bright, late o: 
Gowerton, and formerly of Kidwelly. 


Coal at Maesteg.—North’s Navigation Company is en- 
gaged in sinking two pits, each 20 ft. in diameter. The 
south pit has been sunk to 325 yards, and last week the 
workmen engaged in sinking struck the 6-ft. Rhondda 
seam. A railway to the pits was completed some time 
since, and sidings are proceeding rapidly. 

Gas at Bristol.—The report of the directors of the 
Bristol Gas Company states that the revenue for the past 
half-year admits of the maximum demand on the ordi- 
nary stock, the carrying of 3240/. to the reserve fund, and 
the further carrying a reliquat of 4930. to the credit of 
the current half-year. The increase in the consumption 
of gas has been steady and satisfactory, and in order to 
provide the necessary storage capacity it has been decided 
to erect a large gas-holder at the Barton Hill station of 
the company. 

Defences of Plymouth.—The difficult work of transport- 
ing a 67-ton gun from the pier at Pentee Point to Pentee 
battery was successful y accomplished on —— The 

ier was constructed nearly three years since by Messrs. 

ill and Co., and was formed by drilling and blasting 
the rocks jutting out at the point, and by filling in the 
crevices with concrete so as to obtain a level foundation. 
On this pier the 67-ton gun was landed more than a year 
since, and it has been utilised for landing other warlike 
stores and materials required for the adjacent batteries. 
In order to facilitate the transport of the 67-ton gun up 
so difficult an ascent, sleepers and metal were laid down 
on a specially constructed road, and the gun was mounted 
upon a heavy carriage, and was drawn up by means of 
a powerful traction engine. 


Cardiff Corporation Water Works.—The formal opening 
of the Cantrieff Reservoir will take place September 14. 


Obsolete Gunboats.—The Ranger gunboat, which is on 
the Admiralty list of vessels for sale, was examined at 
Devonport on Friday by representatives of the Liverpool 
Salvage Association, with a view to purchase. The vessel 
was built in 1880 at a coat of about 40,000/., but this class 
of opr pee is now regarded as obsolete, owing to their 
lack of speed. 

Coast Communication.—On Friday the Royal Commis- 
sion appointed for the purpose of reporting upon the 

uestion of coast communication, paid a visit to the 

Bristol Channel. The Commissioners went on board the 
Admiralty yacht Enchantress at Milford Haven, and 
after inspecting Caldy and Helwick lights, they went 
on to the Akerweather near Porthcawl. They after- 
wards visited the Nash, Flat Holm, and Cardiff. 





1851 Exuisition Scignck ScHOLaRrsHips. — Her 
Majesty’s Commissioners for the Exhibition of 1851, 
assisted by a committee of gentlemen experienced in 
scientific education, have made the following appoint- 
ments to science scholarships for the year 1892. The 
scholars have been students of science for at least three 

ears, and have been recommended for the scholarships 
by the authorities of their respective universities or 
colleges, as indicating high promise of capacity for ad- 
vancing science, or its applications, by original research. 
The scholarships are of the value of 150/. a year, and are 
tenable for two years (subject to a satisfactory report at 
the end of the first year) in any university at home or 
abroad, or in some other institution to be approvod of 
by the Commissioners. The scholars are to devote them- 
selves exclusively to study and research in some branch 
of science the extension of which is important to the in- 
dustries of the country. 


University of Edinburgh ... .. Mr. Andrew John 
Herbertson. 

oo Glasgow Mr. James Blacklock 
Henderson. 

“ Aberdeen ... ... Mr. John Macdonald. 

Mason Science College, Bir- Mr. Lionel Simeon 

mingham ... ii ad ii Marks. 
University College, Bristol .. Mr. George Lester 


Thomas. 
Yorkshire College, Leeds... Mr. Harold Hart 
nn. 
Mr. James Terence 
Conroy. 
Mr. Thornton Charles 
Lamb. 
University College, Nottingham Mr, Edward Arnold 
> 
Firth College, Sheffield Mr. bed iam Henry 
ates. 
University College of North Mr. Edward Taylor 
Wales __... oes a a4 Jones (condi- 


tionally) 
Mr. George Ryce. 


University College, Liverpool 
Owen’s College, Manchester 


Queen’s College, Yc 





i » _ Galway... Mr. William Gannon 

University of Toronto Mr. Frederick J. 
Smale. 

én Adelaide ... .. Mr. James Bernard 
Allen. 

New Zealand Mr. David Hamilton 

Jackson. 
~ Sydney (postponed Mr. Samuel Henry 
from 1891)... ae iv Ad Barraclough. 
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BORING AND TURNING MILLS; U.S. GUN 


FACTORY, WATERVLIET 


ARSENAL. 


CONSTRUCTED BY THE NILES TOOL WORKS, HAMILTON, OHIO. 








On this page we illustrate a set of eight powerful | 
vertical boring mills supplied to the gun factory of the | 
United States Government at the Waterviiet Arsenal by 


the Niles Tool Works, Hamilton, Ohio. The whole of | 


the mills are of the same general construction, but two 

of them will take in work up to 6 ft. in diameter, whilst 
the remaining six can deal with work 5 ft. in diameter. 

They are used by the Government to bore and turn 

hoops for heavy guns, and as these hoops have to be 

shrunk in place, very accurate work is required. The 

housings of the machines are therefore very heavy, 

and the boring bars, which, as will be seen, are of 

octagonal section, are very stiff and massive. Each | 
machine has two of these boring bars, which are 
counterbalanced by a single weight so arranged that 
the resultant pull of the supporting chains is always 

— to the axis of the bars. The bars can moreover | 
be swung over at an angle to the vertical by means of a 

worm and wheel without interfering with the balance. 
Separate screws are used for traversing each bar along | 
the horizontal slides of the machine. The feeds, | 
which are quite independent of each other, are operated | 
by a friction disc, and can be varied instantly from | 
any rate between ,; in. and } in. per cut, which latter | 
is the coarsest feed provided. The feed can, however, 
be halved or doubled by means of a pair of gears with- | 
out interfering with the friction disc. The two saddles | 
are made right and left-handed, allowing the boring | 
bars to be brought close together and the right-hand 

saddle as a quick-traversing motion by,rack and pinion 

for setting. The rotating table has 1 spindle of great 

length, which is provided with large bearing surfaces. 

These bearings can be adjusted for wear without altering 

the position of the centre of the spindle axis. To steady 

the table it rests lightly on an annular bearing under 

its outer edge, but when it is desired to run the machine 

at a high speed, asin boring asmall hole, the table may 

be lifted clear of this annular support by raising the 

steel step at the end of the spindle. 











LAUNCHES AND TRIAL TRIPS. 
On Tuesday, August 23, there was launched from the 
yard of the Tyne Iron Shipbuilding Company, Limited, 
Willington Quay-on-Tyne, a steel screw steamer built on | 





———s 


account of Messrs. Wigham Richardson and Co. for the 
Royal Hungarian Steam Navigation Company, ‘‘ Adria,” 
Limited, and of the following dimensions, viz. : Length, 
248 ft.; breadth, 34 ft. ; depth, 23 ft. 4 in. moulded ; 
built to the highest class of Lloyd’s 100 A 1 spar-decked. 
This vessel has water ballast fitted right fore and aft on 
the cellular system, and is also fitted with all modern 
improvements for the rapid loading and discharging of 
cargo, including four extra powerful double-cylindered 
steam winches, direct acting steam windlass, large donkey 
boiler, steam steering gear by Messrs. Donkin and 
Nichol, and Hastie’s screw gear aft. The engines, which 
are to be supplied by Messrs. Wigham Richardson and 
Co., of Neptune Works, Newcastle-on-Tyne, are of the 


| triple expansion type, of large power, to drive vessels 


10 knots per hour at sea. On leaving the ways the 


| vessel was named the Szent Laszlo by Miss Rolland, 


daughter of the superintendent of the company. 





On Monday, the 22nd inst., Messrs. Murdoch and 
Murray launched from their shipbuilding yard at Port- 
Glasgow a new first-class coasting steamer of 500 tons 
dead weight for the Eglinton Chemical Company, 
Limited, of Glasgow. This vessel has been built to the 
specifications and plans of Messrs. MacNicoll and Co., 
Glasgow, and walie their superintendence, also to 
Lloyd’s highest class, with considerable additional 
strengthening to enable her to take the ground loaded. She 
will be fitted with powerful triple-expansion engines by 


Messrs. David Rowan and Son, Glasgow, and will have | 


all the latest improvements to insure quick despatch in 
handling cargo. On leaving the ways she was named 
Eglinton by Miss Donald, of Castle Park, Irvire, daughter 
of the manager of the Ironers’ Company. 





On Tuesday the steam trawlers Tyne Monarch and 


Tyne Meadows left the No. 2 dockyard of Sir Raylton | 
Dixon and Co., for their official trials. These vessels | 


are the third and fourth which this firm has built for the 
Tyne Steam Fishing Company, Limited, of North Shields, 
the dimensions of the present vessels being: Length 
over all, 107 ft. 8 in. ; beam, 20 ft. 5 in. ; depth moulded, 
11 ft. Sin.; and they are fitted with engines 11} in., 
18 in., and 29 in. by 21 in. by Messrs. Worth, Mackenzie, 
and Co., Limited, of Stockton. The vessels have been 
specially built for the North Sea fishing trade, and have 
every modern improvement to fit them for their particular 


work. Asaconclusion to the very successful trials the 
vessels were run round to the Tyne, the Chairman and 
directors of the Fishing Company being on board. 





Tur Surz Canat.—The transit revenue collected by the 
Suez Canal Company, in July, was 242,000/,, as compared 
with 332,400/. in July, 1891. The aggregate revenue col- 
lected for the first seven months of this year was 
1,885.338/., as compared with 2,046,404/. in the corres- 
ponding period of 1891. 





THE First CREMATION IN MANCHESTER.—The Man- 
chester Crematorium was used for the first time yester- 
day. As has already been stated, the Crematorium has 
been built on land adjoining the north-west corner of the 
Manchester Cemetery at Withington, and except for the 
orderly arrangement of the grounds and other small 
details which are now in progress, it has been completed. 
The body which was cremated yesterday afternoon was 
that of the late Mr. Thomas Morgan Brown, a gentleman 
of the age of 84 years, who had resided at Carlisle, 
whither he had returned from a 40 years’ residence in the 
United States. Mr. Brown had left instructions for the 
cremation of his body, which was accordingly brought 
from Carlisle in the morning under the charge of Messrs. 
Kendal, Milne, and Co., of this city. It was taken to the 
Crematorium in a plain black hearse, attended by one 
coach with an executor under Mr. Brown’s will. The 
body had been placed in acoffin of unpolished spruce, a 
white wood of the fir kind. It was at once taken into the 
hall of the Crematorium. Provision has here been made 
for funeral services, the hall, in fact, being exactly 
modelled after the style of a cemetery chapel. No service 
was, however, held, in obedience to the request of the 
deceased gentleman. Atthe far end of the hall isa raised 
slab of about 10 ft. long, which runs inward on wheels, 
and is placed directly in front of the iron doors of the 
consuming furnace. This portion of the building was 
yesterday draped in black, and a person unaware of the 
method of the building could have no idea of what was to 
follow, as the furnace is completely hidden by the doors. 
As soon as the coffin was placed in position, a spring was 
touched by Mr. H. Simon, the chairman of the Crema- 
| torium Board. The doors opened, the coffin ran on the 
| level into the furnace, and was at onceshut in. In about 

an hour all that remained of the body was a handfull of 
calcined dust, which was placed in an urn and handed to 
Mr. Brown’s executor, 








at 
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6-IN. CAPSTAN 


CONSTRUCTED BY MR. W. 


LATHE. 


H. ASTBURY, GRANTHAM. 





Tue capstan lathe which we illustrate on this page 
is representative of a series of these machines, ranging 
from 6 in. to 8in. centres, now being put in the market 
by Mr. W. H. Astbury, of Grantham. Our illustra- 
tion has been prepared from a photograph of the 6-in. 
machine. The spindle has a lin. hole through its 
entire length, and is provided with a powerful grip- 
ping chuck in front, and a steadying chuck at the rear 
end, ‘The cone pulley on the spindle has three steps 
wide enough for a 3-in. belt, and a lever is provided 
for quickly stopping and holding the spindle when re- 
moving a chuck. ‘The saddle has a self-acting sliding 
feed over the whole length of the bed, being driven from 
the headstock spindle by a belt as shown. The feed | 
nut on the saddle has an instantaneous disengaging 
action. The saddle can also be traversed by hand, a 
rack and pinion being provided for the purpose. The | 
latter is of steel, solid with its shaft, and the teeth 
being cut. The cross slide carries a capstan head for | 
five tools, Six adjustable stops are provided, three on | 
the bed of the lathe and three on the saddle, for use | 
in doing duplicate work. The saddle is, when re- | 
quired, also fitted with a screwing apparatus for | 
chasing threads on bolts up to 1 in. in diameter, and 
this apparatus, when not in use, can be swung clear of 
the tool rest. The bed is 5 ft. long and the weight of | 
the machine complete is 13 cwt. 








INDUSTRIAL NOTES. 

Tue Labour Correspondent of the Board of Trade is | 
able to report that during the last month the labour 
market was in a condition of comparative peace, as | 
only a few disputes of any consequence were re-| 
ported. Nevertheless there was a good deal of| 
unrest, and more recently that unrest has rather | 
developed than subsided. ‘There was a total of thirty- | 
five strikes last month, as compared with fifty-nine 
in the month previous. The numbers involved were 
also less, so that there was less disturbance in the 
relations of capital and labour than had been the case 
for some time, even in spite of the fact that several 
reductions in wages have taken place in some of the 
trades of the country. Of the total strikes recorded 
two took place in the engineering and two in the iron 
and steel trades, three in the shipbuilding trades, eight 
in the coal trades, eight in the building trades, and 
six in the cotton trades; the remainder were in the 
minor industries of the kingdom. No real improve- 
ment is manifest in the demand for labour, though the 
actual number out of work, in the trades which are 
included in the report, is less than in the previous 
month. The twenty-two unions sending in reports 
represent a total of 268,355 members. Of this) 
number 13,464 were out of work, as against 13,550) 
last month. The proportion unemployed was 5.02 as 
against 5.15 in the month before. The increased 





trades, employment in which has been found for 487 
hands additional over last month. The ratio out of 
work in these branches of industry has fallen from 
10.9 to 9.6 per cent. In the steel trades things also 


| appear to be better, due mainly to the increased activity 


in Cleveland, the Sheffield district, and North Stat- 
fordshire. The demand for pattern-makers has fallen 
off, so that the prospects in the engineering and iron- 
moulding branches of trade are not encouraging for the 
coming winter. The general condition of trade is 
reported as being moderate in fifteen departments, 
good in three, and only bad in four instances. 





The monthly report of the Boilermakers and Iron 
Shipbuilders’ Society for August states that trade 
prospects are not bright, as the orders in hand are 
being worked off, and bare poles are observable in 
many of the shipyards. No new orders of sufficient 
weight are being placed to fill the vacant places. The 
Society has now 37,492 members, to which will have 
to be added another 1000 of holders-up, the Clyde 


| Society having decided to join the Shipbuilders’ Union 


upon terms mutually agreed upon. The Society now 
boasts that 90 per cent. of all the workers in boiler- 
making, iron and steam shipbuilding, bridge building, 
&c., are members of the union. The total funds in 


jhand amount to 192,174/., or over 5/. per member. 
|The increase in the last quarter was 46371. 
| reserve fund now amounts to 76,200/., invested at an 
| average rate of 34 per cent. interest. 


The 


Details are 
given of the settlement of the wages question on the 
‘Tyne and the Wear, where notices were given about 
a month since of reductions of 10 per cent. in time 
wages and piece rates on all earnings of 20s. per week 
and upwards ; 74 per cent. on wages from 20s. to 30s. 
per week, and 5 per cent. on all earnings below 20s. 
per week. The reductions mutually agreed upon are : 
5 per cent. on piece rates, ls. per week on time wages 
at 30s. per week and upwards, with a further reduc- 
tion of 6d. per week in November, and ls. per week 
on wages below 30s. per week. The report admits 
that the unfortunate and ill-advised strikes in the 
district have contributed to the reduction, and brought 
it on at an earlier date than it otherwise would have 
occurred. The Ebbw Vale dispute is not settled, the 
levy of 3d. per member being now demanded to meet 
the requirements of the strike. The total number of 
men on donation benefit is 2334, last month 2750; 
signing the book 1099, last month 1201; sick 951, 
superannuated 347, total on the funds 4792, last 
month 5242. The percentage on the funds are 9.3 per 
cent., last month 10.6 per cent. The expenses were 
5961/., as against 5187/. last month, but the time 
covered was longer than in the previous month. 

The monthly report of the Associated Ironmoulders’ 
Society of Scotland for August comes out in an im- 


number employed appears to be in the shipbuilding | proved form, more after the style of a monthly journal | tone, and prices are hardening ; the inquiries recently 





in a gay cover, with emblematical designs represent- 
ing various processesin the trade. The votes are being 
taken for the delegates to the Trades Union Congress, 
and for a great demonstration of the trades in Glasgow. 
The membership table shows that 565 are out of work 
on donation benefit, and 224 out of work, but not on idle 
benefit. The proportion is somewhat large out of 
6033 members, but in this union the men are paid for 
partial loss of time. Besides the holiday season in 
Scotland is a period of slackness generally, even if the 
men have to make up for it during other periods of 
the year, should the state of trade require it. The 
proposed reduction in wages has been again post- 
poned. At a conference of the employers and em- 
ployed in July the notices were withdrawn for a 
while ; this month a further postponement has taken 
place, and the men express the hope that next month 
they may be withdrawn altogether. The men contend 
that there is no reason for any reduction ; the employers 
assert that there is. In five places there are dis- 
putes and the shops are closed, but not in the sense of 
a strike. The funds of the union amount to nearly 
32,000/., and the society is strengthening the fund for 
superannuation purposes. This is one of the newer 
features in several of the unions; they are preparing 
especially for the payment of superannuation allowance 
to aged members, so that in the event of a great strike, 
or of severe depression in trade, the aged and the 
infirm shall be provided for, whatever happens. Sug- 
gestions are being offered to the American moulders’ 
unions to make an arrangement by which the members 
may co-operate without the barriers which now exist 
by reason of the varying rules in force, 





The Steam Engine Makers’ Society have agreed to 
the terms finally arranged for the reduction in wages, 
time, and piece rates on the Tyne and the Wear, the 
terms being the same as were accepted by the Boiler- 
makers and Iron Shipbuilders. The reduction was 
accepted by the members at a ballot specially taken, 
and appears to give general satisfaction, in so far as 
that term can be applied to conditions which the men 
dislike, but which they see no chance whatever of 
resisting. They recognised that a reduction was 
inevitable, and that resistance meant suffering and 
failure. The total amount spent in the districts of the 
Tyne and the Wear in the first six months of the year 
amounted to 2271/.. 8s. 8d., in connection with the 
several disastrous strikes in the district, while the total 
income in the district was only 854/. But the total 
funds of the union still amount to 28,3807. The absence 
of any increase is due to the fact of such a large ex- 
penditure in connection with the six branches in the 
Tyne and Wear Branches. The total number of unem- 
ployed in the union is only 147, a number described as 
not excessive, all things considered. The dispute in 
the Tyne and Wear district does not appear to be 
finally disposed of, in so far as the engineers are con- 
cerned, but there can be little doubt as to the final 
acceptance of the terms agreed upon by the other 
branches, and by the engineers other than those who 
are members of the Amalgamated Society. It is said 
that a very curious point has arisen as to who should 
pay the costs in the arbitration case, no provision 
having been made for that contingency. But no diffi- 
culties are anticipated, as, in most cases, the costs 
incurred are paid by both sides, and in the case of the 
umpire by both parties. Work is proceeding more 
smoothly on the Tyne than for some time past, but 
large numbers are still out of employment. Back 
arrears of work are being made up, but new orders are 
not plentiful, and those placed are not of any great 
weight. 





In the Lancashire district the condition of the engi- 
neering trades is certainly not worse, and in some de- 
partments the state of trade has somewhat improved. 
The leading firms are fairly well employed upon work 
in hand, and in some departments a moderate amount 
of new work is being placed. Some fairly good loco- 
motive orders have recently been placed in the district. 
The heavy stationary engine ate a throughout 
Lancashire are generally well supplied with work, 
and boilermakers also have secured some fairly good 
orders, and are well employed. In the ordinary run 
of engineering work, apart from specialities, there is a 
general absence of activity, many of the establish- 
ments being but indifferently off for work. Taking 
the chief centres, Oldham is slack in the machine 
shops, but fairly good in the engineering firms; at 
Bolton trade is moderately good, even better than it 
was ; at Rochdale things are quiet; at Bury trade is 
quiet, rather slackening off ; at St. Helen’s moderate ; 
at Wigan good ; at Preston very quiet; at Blackburn 
slackening off, but better; at Manchester trade is 
slack; at Burnley very quiet. Generally these re- 
ports accord with the condition of trade in other 
centres. There is an absence of serious labour disputes 
in the several districts, in so far as engineers are con- 
cerned, though the cotton trade is passing through a 
crisis. In the iron trade there is a firmer and better 
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have been more numerous and larger than for some 
time past. There is, indeed, a scarcity in supplies, 
which denotes more work on hand. In finished iron 
more business is being done, and the prices keep at 
fair rates, but the improvement is not great. In 
general there is hesitancy as to new work, but the out- 
look is not so gloomy as was anticipated some time 
ago. If only the cotton crisis can be got over, and no 
serious disputes arise in connection with the engioeer- 
ing and cognate branches of trade, there seems to be a 
chance of some revival in Lancashire. 


The condition of trade in the Sheffield and Rother- 
ham district is causing some anxiety, as the depression 
is being felt in many directions. The engineering 
branches are suffering a relapse. The demand for 
railway material is falling off, and the inquiries for 
heavy forgings are not so numerous. Many of the 
large firms engaged on Government contracts, and 
upon specialities, are well employed at remunerative 
prices, but the other firms are less active in nearly all 
cases. The cutlery branches of trade are in a very 
depressed condition just now, many men being out of 
work, and othera are on short time. At the establish- 
ment of Messrs. Rodgers and Sons the men are still 
on strike, and no solution of the dispute and difficulty 
seems probable. Funds are being solicited for those 
on strike, but some of the employés think the inter- 
ference of the local trades council disastrous, and 
cling to the firm in their difficulty. The Poor Law 
returns for the district show that pauperism is ex- 
tendirg, asure sign of the falling offin trade. Other 
than the case above referred to, no serious dispute 
at present exists, nor is there any further attempt to 
reduce wages. 





In the Birmingham district there are undeniable 
signs of slackening off in the engineering branches of 
trade, and industrial activity is less noticeable in the 
chief local industries than it was some time past. 
But so far the most can be said is that trade is quiet ; 
a turn in the tide would freshen up activity. No 
serious trade dispute exists in the district, nor are 
there avy indications of any material reductions in 
wages at the present time. The recent elections and 
then the holidays have led to suspensions, but whether 
these will develop into discharges remains to be seen. 
There is a good deal of Government work in the dis- 
trict, so that employment has not suffered as severely 
as otherwise it would, 





The condition of trade in the Cleveland district has 
materially improved. The demand for pig iron has 
largely increased, and prices are firmer. Large orders 
have been received from the Continent, and the Connal 
warrant stores have been so largely drawn upon that 
only some 18,155 tons are said to be in stock. Mer- 
chants have very little on hand, and, therefore, the 
makers are able to make better bargains. But the 
competition by the Midlands keeps the prices down, 
otherwise a substantial rise might have been ex- 
pected, The engineering and shipbuilding branches 
and the cognate trades are tolerably busy, but the 
outlook is not regarded as encouraging. The manu- 
factured iron and steel trades are only quiet generally, 
but the Teeside Works are fairly well supplied with 
orders. Here, again, the Midlands are competitors 
with the North of England makers. The ironstone 
mines are in full swing again, and the men are once 
more hardening to their work. All admit that the 
experience of the Durham strike was a sad experience; 
the workpeople endured privation and er and 
employers enormous losses. It is said that one firm 
alone lost upwards of 50,000/. during the fifteen weeks 
of idleness. Mr, Wharton has remitted a large portion 
of the back rent, but he states that he cannot 
reduce the rents from 3s. 6d. to 2s. 6d. per week, as 
requested in the miners’ memorial, 





In Newcastle, Gateshead, Wallsend, and some ad- 
joining districts trade is seriously slackening off, dis- 
charges on a rather large scale having taken place at 
Messrs. Palmers’ and at other firms. It is hoped that 
the acceptance of the reductions in wages will give a 
fillip to a restart, but the signs are not propitious. 
At Sunderland and at Barrow things are better, but 
at the latter place notices of a 10 per cént. reduction 
have been posted at the Barrow shipyard. Night 
shifts in most of the above-named districts are being 
dispensed with, which in itself is an indication of a 
slackening-off in trade. 





The shipbuilding prospects are not so gloomy as 
appearances would lead us to suppose. In Scotland 
the output has been exceptionally good, and activity 
has prevailed in all the chief centres. The output for 
the first seven months of this year has exceeded that 
of any other similar period, except the year 1883, the 
total being 245,638 tons, But complaints are heard 
of scarcity of orders, though the estimated work on 
hand is 180,000 tons. At Dumbarton work is slack, 
and also at some of the yards on the upper Clyde ; 
but at Port-Glasgow and Greenock the yards are fairly 





busy, and also in West Scotland, but on the Firth and 
the Dee trade is moderate only. 





In the Staffordshire work in the engineering, boiler- 
making, and other cognate industries seems to be fairly 
active, At Wednesbury the state of trade is reported 
to be good, fresh orders have been booked and the 
prospects are favourable. At Wolverhampton trade 
is fairly good, especially in the engineering branches. 
There are no disputes of consequence and no 
threatened reductions to report. 





There seems to be an immediate prospect of indus- 
trial activity in West Cumberland, as the West Cum- 
berland Steel Works, which employed some 2000 men, 
and have been idle for some time, are to be recon- 
structed and restarted. It is stated that Messrs. 
Charles Cammell and Co., of Worthington, are 
negotiating for the purchase of these works, the six 
blast furnaces and plant, and also the Derwent Works 
are to be put in order for the production of pig iron 
and steel for the Worthington Steel Works, and the 
Cyclops Works at Sheffield. This is good news 
indeed, and does not indicate any anticipation of 
severe depression in trade. 





The strike of the chainmakers at Stafford and 
Worcester has collapsed—the men having to go back 
at the reduction. It seems that nothing can save those 
loval industries from the poverty and privation asso- 
ciated with Cradley Heath—nothing but factories 
instead of domestic manufacture. 

The approaching Trades Union Congress is engaging 
the attention of the trades generally, and delegates 
are being appointed. The usual debate on the eight 
hours question will be one of some interest, in- 
tensified this time by the change of front on the 
part of the textile operatives of Lancashire. It is 
probable that there will also be a change of front on 
the co-operative principle, for the new unionists, who 
opposed the delegates of co-operative societies being 
heard two years ugo, are now taking the movement 
under their wing. This, at any rate, shows some 
development of ideas, as regards one phase of the 
labour question. Mr. Fenwick, M.P., will be opposed 
as secretary, but in whose favour the strength of the 
opposition will be used is not yet determined. If 
several go to the poll Mr. Fenwick will again be 
returned, 

The appointment of Mr. Thomas Burt, M.P., as 
Parliamentary Secretary to the Board of Trade, is an 
excellent appointment in many respects. Mr. Burt 
has been in the House of Commons some thirteen years, 
and he is regarded as an able man, with few fads, and 
is an earnest worker. He will be more at home at the 
Board of Trade than at the Home Office. 





The threatened reduction of wages in the cotton 
trades is hanging fire. ‘The proposal to reduce produc- 
tion by closing the mills has been met by a demand 
for the eight hours. ‘The latter movement is intended 
by the leaders as a counterblast, but the men regard 
the proposal in a different light, and once it has been 
voted the question will remain to irritate for a long 
time. Sofarthe voting in favour of an eight-hours day 
has been carried by large majorities. The whole con- 
dition of the cotton trade is in a bad state just now, 
and the strained relations between the employers and 
the operatives is not likely to mend matters, Pru- 
dence and mutual consideration are much needed at 
present. 





The condition of trade in the mining districts is in 
no way exceptional for the time of year. The inactivity 
of the summer months is not lessened by any increased 
demand for manufacturing purposes. No disputes of 
serious moment have arisen, and one that has lasted a 
long timein Lancashire has been suddenly terminated, 
though only by a temporary arrangement. The strike 
at Malayo Vale continues, and some few technical 
disputes exist at individual pits, several of them being 
in South Wales. So far the federation has been able to 
stave off a reduction in wages, but a few notices of re- 
ductions have been given in some of the federated 
districts. 





Some disputes exist, and some fresh ones are occur- 
ing in the building trades in various parts of the 
country, but on the whole the men are winning higher 
wages and reduced hours of labour. The terms agreed 
to in London are taken as a basis for further opera- 
tions elsewhere, with the hope of securing the same 
terms, or proportionate terms in other localities, 





The dispute in the boot and shoe trades has finally 
been filed down to the question of boy labour. Sir 
Henry James has visited Leicester to hear the evidence, 
and has promised to Lo his award at an early date. 


The question has its difficulties, 


The threatened lock-out in the tailoring trade is 








very discouraging after the conferences which took 
place some months ago, and the arrangements that 
were entered into between the employers and the re- 
presentatives of the men, It was hoped that the log 
prices and the arrangements as to working hours, 
sanitary conditions, &c , would have been generally 
adopted, and that peace would have been general 
throughout the trade. Both parties, of course, accuse 
each other for the resumption of hostilities, but which 
ever isin fault the result will be very disastrous if a 
lock-out takes place to any considerable extent. 





ANTI-FRICTION MATERIALS.* 


On Anti-Friction Materials for Bearings, used withou 
Lubricants. 


By Mr. Kituincwortu Hepegs, M. Inst, C.E. 


THE use of oil as a lubricant in machines is to separate 
the — parts and to diminish the friction of metal 
upon metal by an intervening film of the lubricant. 

If the oil is supplied in sufficient quantity to cause the 
entire separation of the metals, the friction may be 
reduced to a measure of the viscidity of the unguent 
used ; where oil is furnished in less quantity, then the 
friction of metal upon metal is usually resistance, due to 
interlocking particles of the revolving and stationary 
parts, the oil used under this condition finding its way 
from the bearing loaded with the metal that is gradually 
torn from either the revolving shaft or the bearing in 
which it has worked. It is a well-known fact that heavy 
lubricants effect a better separation of the metals than 
those that are more limpid, although the power required 
toslide the surfaces one upon the other is much less with 
the latter than with the former, but at the same time the 
wear and tear of the metal may be greater. It has been 
stated by more than one authority, that it makes little 
difference what metal is used for the bearing of a revolving 
shaft, provided oil in sufficient quantity oan be intro- 
duced, soas to separate the shaft from the bearing in 
which it revolves; this is proved by the success wick 
attends the use of cast iron for the bearings of ordinary 
shafting, it being no unusual occurrence to find the cast- 
iron sleeve of an adjustable hanger showing the tool marks 
after running several years with an excess of lubrication. 
Such a bearing would, however, quickly seize if the oiling 
was neglected, and therefore the friction may be said to 
vary according to the attention paid to the oiling. For 
very low pressures, amounting to only a few pounds on 
the square inch on the rubbing surfaces, oil causes a loss 
of power, so as to make it advisable, wherever possible, to 
dispense with it altogether; Professor Coleman Sellars 
even goes further than this, and states that even when 
the pressure on the rubbing surfaces is less than 50 lb. 
per square inch, the viscidity of the unguent acts as a 
sensible retardent. 

Engineers have for a long time been looking for a 
material capable of being used for bearing surfaces, and 
having a low co-efficient of friction when worked dry and 
without any oil. The idea is not one of recent date only, 
but may be said to go back to the time of the Romans, 
as some of the hand flour-mills found at Pompeii have 
the lower stone fitted with an iron bearing which 
evidently worked dry in the stone socket of the upper 
stone. The celebrated Coulomb experimented with an 
iron axle moving in a bush of elm, the friction was stated 
to be ‘‘j5th of the force of pressure;” he also made 
numerous experiments with wood axles slightly smeared 
with tallow, and also recommended the use of blacklead 
the material he found to give the best results was green 
oak on elm, and I believe the wooden axles of wagons 
which are used in Derbyshire at the present time to 
transport the heavy grindstones from the quarries, are 
constructed with axles of oak in a similar manner; 
throughout Egypt, inthe Nubian water wheels, which are 
everywhere employed for irrigation, unlubricated wooden 
bearings are used, which appear to wear very slowly, the 
surface of the bearing acquiringa fineglaze. Stonebearings 
have also been employed for shafts ; according to Ran- 
kine the natural stones fit for this purpose are thc se which 
are wholly free frem grittiness, and ares‘ mewhat inferior 
in hardness to ircn, such as gypsum, pure clay slate, 
compact limestone, marble, and silicate of magnesia ; 
from the latter the substance called ‘‘ adamas” was made 
by calcining the magnesia, grinding and moulding it 
by hydraulic pressure into blocks which were then 
baked. 

In addition to these oilless bearings there are others in 
which, perhaps, a small quantity of grease might have 
been employed such as the leather bushes used in spin- 
ning wheels, and the leather band on that part of the 
oar which works in the rowlock may be quoted as an 
instance of leather working on wocd. Glass bas also 
been tried, but the only kind which has survived to the 
present, and has been the most successful of all, is the 
plumbago bearing. The author has bren told by the old 
millwrights that this material was often used as the fcot- 
step bearing of the upright shafts in water mills, and 
most of us have seen plumbago employed instead of 
taJlow for lubricating wooden bearings, and there is the 
familiar example «f the carpenter's screw. The first 
adaption of plumbago in a more practical form was the 
invention of Gordon, who inserted a number of moulded 
tlumbago plugs in the standard size axle-box cf an 
ordinary carriage wheel ; it is said that the vehicles ran 
successfully without any lubricant. 

Graphite or plumbago is the principal ingredient in 
numerous inventions for dry bearings, many of which 
have not got further than the Patent Office ; it has been 
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mixed with pulverised iron, asbestos, vegetable fibre, 
paper pulp, blood, and in one curious adaption sponge 
is used ; in nearly all these applications, the anti-friction 
composition is packed into suitable grooves, which are 
used in the bearing, very much in the same way as 
asbestos is used in cocks. A substance which has been 
termed ‘‘ metalline,” which, although it contains graphite, 
ag be composed of finely divided lead, has been 

ther extensively employed; the chief disadvantages 
were the expense due to the way the material was used 
in the form of little plugs let into drilled holes, and the 
necessity for oiling when the plugs were worn sufficiently 
to cause contact between the metallic surfaces, thereby 
changing the character of the bearing. 

The latest form of dry bearing is of solid materia], which 
can either be moulded so as to fit any plumber-block, or 
can be tooled or worked in the same manner as an ordi- 
nary brass. A new material for this kind of bearing has 
been recently tried in the United States, it is termed 
fibre-graphite, and consists of finely ground plumbago, 
mixed with wood fibre ina moist condition, and pressed 
into a mould of proper form; it is then saturated with 
some drying oil, and oxidised in hot dry air. This 
bearing has been favourably reported on by the Com- 
mittee of the Franklin Institute, and a shop has been 
fitted up complete, so that the whole of the machinery, 
including the steam engine, runs without any lubrication 
at all. ‘The report, which may be taken to apply to dry 
bearings generally, states ‘‘ that an invention of this kind 
by diminishing the use of lubricants, diminishes the cost 
of machine construction by doing away with the many 
devices incident to oil—oil cups, oil-hole covers, the oil- 
holes themselves which have to be carefully placed, oil 
tubes to lead the lubricants to the inaccessible parts of 
machinery, as well as the cost of the personal attention 
and the cost of the lubricant required to keep the 
machinery in perfect order.” 

My own investigations of a suitable material for an oil- 
less bearing began with the use of plumbago, which was 
moulded soas to form acircular bush, but this was soon dis- 
covered to be a failure on account of its rapid wear. I then 
constructed bearings of ordinary carbon, such asis used in 
batteries, and for producing the ‘electric light by means 
of the voltaic arc. The first experiment was made with 
the bearings of a small dynamo, which ran for a consider- 
able time, but the drawback of using carbon was mainly 
on account of the impurities which it often contained ; a 
sinall amount of silica in the carbon was found to cut the 
shaft very badly, whilst if soft carbon was used the wear 
was as rapid as with plumbago. In order to lessen the 
cutting action and the friction, finely powdered steatite 
was mixed with the carbon, and henceforth no difficulty 
was experienced, even when the load was unequally dis- 
tributed on the bearing. The name of carboid has been 
given to this mixture, its specific gravity being 1.66, that 
of carbon, as used in are lamps, being about 1.68; there- 
fore carboid is about one-fifth the weight of brass. It can 
be moulded with the same ease as carbon, and can be 
turned, bored, or shaped to any desired form ; in practice 
it is found that the cylinders, as they leave the discs, are 
quite true enough to be put into bearings without any 
tooling, although it is preferable to run for a short time 
with half the load, and then remove and scrape the bear- 
ing, so as to equalise the surface of contact. 

Friction as Compared with Lubricated Bearings.—Pro- 
fessor Sellars, writing on the Franklin Institute report, 
states that ‘* the co-efficient of friction is lower with the 
dry bearings experimented on than that of many oiled 
bearings in good condition, and that it is undoubted] 
lower than with metal bearings, as usually operated with 
moderate attention and poor qualities of oil. It seems to 
be constant in its frictional resistance, whether warm or 
cold, while it does not run lighter when worn by use, as 
some oiled bearings do. Its uniform action is better than 
many oiled bearings and very much safer, the constant 
amount of frictional resistance being known can be pro- 
vided for in the power of the machine.” 

The above agrees in the main with Prof. Unwin’s ex- 
perimental results with carboid. A bearing 14 in. in 
diameter by 24 in. long, cut in halves, was recently tested 
under loads varying from 100 lb. to 1800 lb. or about 
15 lb. to 170 Ib. on the square inch, at speeds from 110 to 
490 revolutions per minute, the period of test extending 
over six days, during which it was kept almost constantly 
running without any lubrication or attention. 

Summarising the experiments, it appears: 1st. That 
the coefficient of friction is almost the same, and has not 
diminished as the carboid became worn to a better bear- 
ing surface. 2nd. That the coefficient of friction 
increased as the temperature increased during the run, 
but is practically the same for any increase of pressure, 
and diminished with increase of speed, the maximum 
number of revolutions per minute being 490. 3rd. That 
no injury is caused to the shaft even if the bearing gets 
very hot, as it was found to be impossible to make it seize. 

The trials were made in one of Prof. R. H. Smith’s new 
design of testing machine, in which there is no bending 

ressure upon the journal at all, the load being adjusted 
q the compression of a spiral spring which presses upon 
both halves of the bearing with equal force. The heat 
generated by this form of machine is twice as much as 
that in which the load is applied to one step only, and 
this to a certain extent limited the pressure to which the 
bearing was subjected, and the experiments with greater 
pressures will have to be completed with another design 
of holder, so arranged that the heat generated has a better 
means af escape. 

The conclusion arrived at by the author with regard to 
dry bearings is that the frictional resistance is governed 
by the conductivity of the shaft and the holder or sup- 
port of the bearing; if this was arranged that any heat 
generated is dispersed, the coefficient of friction will not 
exceed that of a lubricated bearing. 


First Costs.—If the bearing works under such condi- 
tions that avy heat generated at starting a new bearing 
may readily be conducted away, the first cost of a dry 
bearing will be less than any form of brass, but taking 
the case of a dynamo bearing where any excess heat might 
be disadvantageous, it will be necessary to carefully true 
the bearing by scraping so as to fit the shaft, and under 
certain conditions where there is a great pull on the belt, 
it may be necessary to keep the bearing cool by means of 
a circulating flow of water. 

Economy of Working.—This is very marked ; besides 
the cost of the lubricants used in large establishments, 
there is also the attention required to apply the oil and 
keep the parts clean. In laundries and in other trades 
where unskilled labour is employed, the danger of oiling 
machinery in motion is very great ; besides this there are 
instances where the lubricant used is in itself a source of 
danger, such as the risk of oil waste taking fire by spon- 
taneous combustion, and the drip from bearings certainly 
renders the floors of the mills highly inflammable. 

The principal application of carboid up to the present 
time has been for the bearings of ordinary shafting, and 
for bushing loose pulleys; it has also been applied for 
the bearings of steam heated rolls such as are used in 
cloth mills and paper works. The result of two years’ 
experience and many experiments with light trucks seems 
to point out the desirability of extending its use to the 
axle-boxes of trsmcars, and perhaps railways generally, 
as it involves no change in the axle-boxes; even the 
existing brass can remain and be faced with carboid, 
which material can be cemented to either a smooth or 
rough surface, 

Exhibits by the Carboid Oilless Gearing Company, of 
Carteret-street, Westminster.—The bearing used in Prof. 
Unwin’s experiments after six days’ running. 

Carboid blocks similar to those row used for the wire- 
rope tramways in Edinburgh. 

Two-inch carboid bush taken from shaft after a year’s 
constant use. 

Tramcar axle bearing coated with carboid. 

Carboid dynamo brush as used by the Electric Con- 
struction Company. 





LIFTING APPLIANCES AT PORTSMOUTH.* 


Description of the Lifting and Hauling Appliances in 
Portsmouth Dockyard. 


By Mr. Jonn T. Corner, R.N., Chief Engineer. 


In addition to the hand-power appliances which are 
common to all such large establishments, there are in use in 
Portsmouth Dockyard, for the cranes, capstans, &c., three 
separate systems of mechanical power—namely, steam, 
hydraulic, and pneumatic. The first of these, besides 
being employed for working seveial machines direct, is 
also used for producing the pressures required for the two 
other systems. There are in the dockyard in almost con- 
stant use for various purposes, no less than ninety-six 
boilers, with an aggregate of 784 square feet of grate 
surface, burning about 10,000 tons of coal per annum, and 
developing an average of 3150 indicated horse-power 
during working hours. Most of them are fitted with 
feed-water heaters, by which some of the waste heat from 
uptakes is utilised, and the feed-water is supplied to the 
boilers at a temperature at about 130 deg. Fahr. The 
majority of the boilers are worked at pressures of from 
60 lb. to 80 lb. per square inch. 

Hydraulic Power.—There are three separate pumping 
stations for obtaining the pressure for the general service 
of the yard, that is to say for the ordinary cranes, 
capstans, &c. The pipes, of which the arrangement is 
shown in the plan on page 177 ante, are connected so that 
any of the pumps can be used on the system. Water 
being here cheap, there are no return pipes, but the 
exhaust water runs away into the drains. 

The first hydraulic pumping station is near the 
main entrance to the yard, and includes two sepa- 
rate sets of engines, each with a pair of pumps. The 
larger set has cylinders 26} in. and 38 in. in dia- 
meter, with 2 ft. stroke, the diameter of the pump 
plungers being 5{ in., and the indicated horse-power 
of the set is 128. The smaller set of engines is of 
about 40 horse-power, and is used chiefly as a stand- 
by. It is seldom required to keep more than one of 
the two sets of engines running for working all the hy- 
draulic machines in connection with this station. These 
comprise eight cranes, with lifting powers varying 
from 14 to 10 tons, nine capstans, and nine lifts. The 
engines also supply pressure for working the chain-cable 
testing mnachines, as well as water for testing boiler and 
other tubes. 

The second hydraulic pumping station is at the iron 
foundry, where there are two sets of pumps worked from 
the shop shafting. These are primarily for the use of the 
foundry, in which there are three lifts; but being con- 
nected with the main pressure service pipes, the pumps 
can be used for the general service of the dockyard if 
necessary. 

The third hydraulic pumping station is at the head of 
No. 8 dock, and the engine here is more modern than 
either of the others; it is compound, and capable of 
developing about 112 indicated horse-power. 

The total length of pressure pipes is about 10,000 ft., or 
nearly two miles. The pipes vary from 14 in. to 4 in. 
diameter, and are placed entirely underground. There is 
therefore no serious trouble from frost during cold 
weather ; all that is found necessary is to light small gas- 
jets in the various engine-boxes at the cranes and cap- 
stans. 

In addition to this main hydraulicsystem, there are cer- 
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tain complete self-contained local systems. In the smithy 
is placed one of these, comprising a 20 horse-power steam 
engine and accumulator, working two 40-ton cranes with 
travellers. In the boiler shop there is another set of hy- 
draulic plant for working the riveters, hydraulic presses, 
&c. Another application of hydraulic power is for stretch- 
ing boiler tubes, and a machine for this purpose is now at 
work in the boiler shop. A commencement was made by 
stretching brass tubes which had been removed from 
boilers for cleaning ; and new good ends were thus ob- 
tained for fitting in tubeplates. After having been ex- 
tended to iron tubes, the practice has now been further 
extended to steel tubes, which above a certain limited 
size, say 2} in. in diameter, require heating before being 
stretched. Tube-stretching machines with hydraulic 
jacks have since been supplied to all the foreign dock- 
yards of H.M. Government, so that the tubes of boilers 
which have been removed for cleaning can now be stretched 
and put back again, instead ¢f new tubes having to be 
used as formerly. 

An additional complete hydraulic system with boilers 
and engines is now being fitted at Coalirg Point by 
Messrs. Tannett, Walker, and Co. Itis intended for coal- 
ing the fleet either direct from the shore or by means of 
lighters; and, besides ten 30-cwt. travelling cranes, it 
will comprise three 10-ton coal tips, with the necessary 
capstans, weighbridges, &c. This hydraulic system is 
fitted with return water-pipes. 

Compressed Atr.—In the most modern part of the dock- 
ue the lifting and hauling appliances are worked chiefly 

y compressed air; the only exceptions are the heavy 
cranes and sheers, which are worked by steam-power 
direct. The air is compressed to 60 lb. pressure per 
square inch into eight wrought-iron receivers, having a 
total capacity of 18,000 cubic feet. The compressing is 
done by one or other of two separate sets of pumps. 
One set consists of two pairs of compressing Lumys 
worked through gearing, either separately or together, 
by a pair of simple engines of 90 indicated horse-power. 
The other set of pumps is worked by a pair of compound 
beam-engines of 200 indicated horse-power. The 
machinery is situated at the main pumping station about 
the centre of the yard ; and besides the air-compressing 
machinery the sane building contains the main dry-lock 
pumping machinery of 1000 indicated horse-power, and 
two pairs of 120 horse-power engines for general fire and 
dock-drainage purposes. The larger set of air-compres- 
sing pumps will fill the eight reservoirs to 60 lb. pressure 
in one hour. No case of a receiver bursting has occurred 
here; and there is no record of a pipe having been re- 
placed during the last two years. There is also less 
trouble with air joints than with steam and hydraulic 
joints. 

The air pipes, which have a total length of 14,000 ft., or 
about 2% miles, and vary from 3 in. to 12 in. in diameter, 
extend round the large basins, as shown in the plan, and 
are connected to forty 7-ton capstans, to five 20-ton 
cranes, and to the machinery for working seven caissons 
and numerous penstocks, besides driving a small work- 
shop engine. The air pressure is also used occasionally 
for drivingsmall engines for carrying out machine-work on 
board ships building ; and it has also been connected 
with the auxiliary steam-pipes of some of the larger 
battle-ships, so that air pressure could be used instead of 
steam for driving the hydraulic pumping engines on 
board the ships for working the gun gear for drill pur- 
poses, and also for driving the electric-light engines and 
other auxi!lary machinery on board. This obviates the 
necessity of getting up steam in the ships’ boilers, thus 
admitting of their being kept systematically in a certain 
condition, either closed and dry, or quite full of water : 
which would be impracticable if they were being used at 
irregular intervals and at short notice. 

Steam Power.—The direct use of steam fir the lifting 
appliances is almost entirely confined to the heavy cranes 
and sheers, to the portable machines, and to a few cases 
where there is steam power conveniently near. The 
large triped sheers at the east end of the repairing basin, 
by Messrs. James Taylor and Co, cf Birkenhead, 
have a working capacity «f 80 tons and have been tested 
to 120 tons; their height is 140 ft. and they can over- 
hang the basin wall 40 ft., the back Jeg being worked 
in and out by means of ascrew. Two50-ton steam cranes 
by Messrs. Cowans, Sheldon, and Co. are also situated 
at this part of the yard. At the steam kasin there are 
a 40-ton steam crane by Messrs. Fairbairn and Co., and 
a pair of 40-ton sheers worked by steam, the legs of the 
latter being worked in and out by guys moved by steam 
crabs ; also a 15-ton steam crane and two hand cranes. 
On the harbour side there are a pair of 50-ton sheers with 
fixed legs ; and opposite to these, on the side of the ship 
basin, another pair of 25 tons. In addition to the above 
there are several smaller steam and hand cranes an. 
m3 spread about the yard; also various tra- 
vellers in the shops, worked by ropes, by shafting, and 
by hand. 

The travellers in the iron foundry offer a good example 
of the saving of labour due to the application of power. 
These 24-ton travellers were originally manual, and re- 
quired eight men to work them during the pouring of the 
metal for a moderately large casting. Since power has 
been applied to them, all the operations can now be per- 
formed by two men at the most, and with much greater 
certainty. 

Comparative Advantages.—Steam power, as already 
stated, is almost entirely confined to single machines and 
central stations. If it could be used without being con- 
densed or cooled in the pipes, it would of course be 
more economical than either air or water, because it 
would save all the efficiency lost in the air compressor 
or in the hydraulic pump. But it is quite out of the 
question for any extended general service over such a dis- 
tance as a couple of miles of pipes, and cannot therefore 
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be considered in comparison with the two other systems 
in regard to general convenience and economy. Com- 

aring, however, the various aeranneaee sessed by the 
Cadeeatio and pneumatic systems, the dockyard experi- 
ence is greatly in favour of the latter. For a number o 
machines working with a certain amount of regularity, 
perhaps the hydraulic system would be the better as 
regards economy ; but with work like that in the dock- 
yard, which includes the use of a large number of 
machines spread about at considerable distances from the 
source of power, and with extensive variations in the 
demands made on the power, it is found that the 
requirements are best and most copmcneianty met 
by the compressed-air system. By means of the air 
reservoirs, sufficient power can be stored up to work about 
half the machines connected therewith for about two 
hours; the air-compressing engines can, therefore, be 
worked at regular speeds, and stopped if necessary for 
repairs, without fear of the various cranes and capstans 
being suddenly brought to a standstill for want of pres- 
sure ; and itis hardly evernecessary for the pumps to be 
driven at their utmost speed, even when considerably 
more than ordinary demands are made upon the pressure. 
Consequently the necessity of working the boiler fires 
harder for only a few minutes’ spurt is avoided, together 
with the waste of fuel due to steam blowing off at in- 
tervals. By pumping the reservoirs up in the evening 
before the yard closes, power is pone for opening a 
caisson or penstock or working a capstan during the 
night, without having to start the compressing engines 
at all. Experiments made here show that the relative 
economical values of the air and hydraulic systems when 
applied to capstans are as 13 to 11 respectively, while the 
reat balance of convenience is also in favour of the 
ormer ; in addition to which it is found that the wear is 
much less in the air machinery than in the hydraulic, and 
moreover that the engines worked by air are less easily 
disarranged or put out of working order than those worked 
by water. 

Machinery for Working the Sliding Caissons.-—In Figs. 
1 to 4 is shown one of the sliding caissons, which consists 
of a number of horizontal compartments. Of these the 
lowest but one is fitted with water-ballast tanks and 

umps; and the compartment above this is an air cham- 

er, in which are the cranks, &c., for working the pumps 
that pump out the water ballast. The next compartment 
above is a strongly bracketed structure for carrying a 
floor, to which is transmitted all the weight that passes 
over the upper platform. The chamber or recess into 
which the caisson floats when opening is covered over, 
and forms part of the roadway; the upper platform of 
the caisson, with its stanchions and hand-rails, is there- 
fore arranged so as to lower down sufficiently to pass 
under the road. The engines, which are worked 
by compressed air, have cylinders of 16 in. diameter 
and 17 in. stroke, and are arranged so as to open 
or close the penstocks of the docks or basins adjacent, to 
move the shafting for lowering the upper platform of the 
caisson, and to work the pumps for pumping out the bal- 
last tanks, besides moving the caisson itself by means of 
chains. For lowering and raising the platform there are 
in the upper chamber a pair of carriages drawn together or 
moved apart by a shaft with right and left-handed screws, 
a 4; and these carriages are connected by sixteen pairs 
of links to the platform above. When the two carriages 
are furthest apart, the platform is up, and all the links are 
vertical, thus forming a rigid roadway for the heaviest 
traffic; but when by means of the traversing screws the 
pen yr oa are brought together, the links become inclined 
and the platform is lowered. The stanchions and hand 
rails are all jointed, and so connected to the caisson that, 
as the platform is lowered, they stow horizontally so as 
to clear. To prevent undue stress on the raising and 
lowering gear, the moving platform is counterbalanced by 
weights below. 

In Figs. 1 and 2 is shown the lead of the chains which 
move thecaisson. The chains on the lower barrels draw 
the caisson into the recess, while the upper chains pass 
over sheaves or fair leads secured to the masonry, thus 
forming loops, which, being connected below the fair- 
lead to poojeeling ores on the caisson, move it across the 
dork entrance. While the lower chains are winding on 
their barrels, the upper are unwinding, and vice versd. 
The caisson while being moved is of course kept floating, 
the water-ballast tank affording a ready means of re- 
caating its displacement according to the height of the 
tide, 

Dock Pumps.—Of main dock pumps there are four sets. 
The oldest set comprises five chain pumps, working in 
24-in. barrels and driven by a 40 horse-power engine. 
These, though old-fashioned, still do good service in 
pum ping out the docks in the old part of the yard. They 
are good for 1600 tons per hour from an average depth of 


15 ft.; and besides pumping out docks they are used | q 


also for pumping up the old basin when it is necessary 
to have an extra depth of water over the dock sills. 

The second set of dock pumps is situaed at the back of 
the factory, and consists of six single-acting lift pumps, 
with barrels 3 ft. in diameter and having « stroke of 2} ft.: 
the power is obtained by means of gearing from a set of 
300 indicated horse-power compound engines. The aggre- 
ove capacity of these pumps is equal to 2500 tons per 

our. 

The largest and most important dock pumps are the 
third set, situated in the main pumping station. The 
engines, by Messrs. James Watt and Co., are of 1000 
indicated horse-power; and the pumps have been made 
and fitted by Messrs. Easton and Anderson. The steam 
cylinders are 40 in. and 64 in, in diameter by 5 ft. stroke; 
boiler pressure 80 1b. The pumps are single-acting, 8 ft. 
in diameter and 6 ft. stroke. They were originally double- 
acting pumps, 6 ft. in diameter and 6 ft. stroke, and were 
capable of pumping out one of the largest docks in 3} 


f | slowed down, so that it now takes about four hours to 


centrifugal pumps, 6 ft. diameter, driven b 
engine, with 27-in. and 50-in. cylinders an t | t U : 
working 31 revolutions per minute and developing about | This is owing to the fact that the heat supplied to the 
4000 indicated horse-power, and driving both ey = at | air is nearly five times more efficaciously used than if it 
130 revolutions. 





evils due to freezing or to the condensing of dampness 
existing in the air, are avoided. By the heating of the 
air combined with the injection of water, it is moreover 
| possible to so increase the resulting power as to bring the 
| work in the engine higher than the work in the com- 
| pressor. In the Popp appliance in Paris, improved by 
; rofessor Riedler, the air is heated with small stoves, 
Close at hand is the fourth set, comprising a pair of | extremely simple, in which the heat is turned to such a 
a compound | great use, that one } 1b. of coal per horse per hour is 
3 ft. stroke, | enough to double the result of power. 


hours, which gave a rate of 20,500 tons lifted per hour 
from a mean depth of 23 ft. The wear and tear on the 
umps was very great, and they were eventually changed 
or the present single-acting pumps, and the speed was 


— out a dock, giving a rate of about 16,500 tons per 
our 


These also are by Messrs. James Watt | were employed in producing steam. 
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and Co. 
tons per hour from t 


Water existing in or injected into the air whilst passing 


The pene together lift at the rate of 7500 
e mean depth of 23 ft. In design-| through the stove causes the air to be saturated with 
ing these centrifugal pumps it was intended that the two | steam, which getting condensed during expansion trans- 


should work together until about 20 ft. was pumped out fers latent heat to the air. But the expediency of usin 

of the dock, and then they were to be worked in series, | injected water is more than anything else of a practica 
the delivery from one pump becoming the suction for the | nature as forming a very efficient lubricant for the pis- 
other. But on the trials it was found that much better| tons. By applying air heating at 150 deg. Centigrade, 
work could be done by letting the two pumps both go on | temperature (302 deg. Fahrenheit) to an old Farcot engine 
rawing direct from the dock ; and though the extreme | of 80 horse-power, used as a compressed air engine, and 
depth from suction to delivery is 40 ft., yet the pumps | which was worked at first by steam, an efficiency of 90 per 
continue to work efficiently to the end. | cent. was obtained ; that is to say, in the Farcot engine 
| compressed air gave out 90 per cent. of the theoretical 


a | power. 

ON THE TRANSMISSION AND DISTRIBU- |" Better results might be obtained by modern compressed 
TION OF POWER IN MODERN SHIPS.* air engines of the compound system, in which the heat- 
By Nazor Sor1ant, of the Italian Admiralty | ing of the air is effected in two stages; but the above 
isa WR : example may be sufficient to show that even with im- 
(Concluded from page 184.) perfect steam engines, with single cylinders, used as 
In order to prevent this serious disadvantage, in earlier compressed air engines, a good result of power can be 

compressed air engines the air was used at full pressure, | got. 
without expansion, and the power resulting was indeed; It may be argued against the foregoing that although 
very low, about 40 per cent. But in modern engines ex- on land the economy is increased by artifically heating 
nsion is used, and to increase the effect of it the air is | the air before being admitted into the engine, this cannot 
eated before being admitted to the engine, and thus the | be done on board vessels except in a way which would de- 
prive the system of all its merits. On board ships, how- 
* We are indebted to Messrs. Wigham Richardson | ever, it is possible to produce hot air in the compressors, 
and Co., of Newcastle-on-Tyne, for the translation of this | and to transmit it equally hot into the engines ; thus, the 
paper. loss of heat in the compressors ysed on land and the 
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necessary heating of the same before using it in the en- 
gines are prevented. By regulating the compression so 
that the compressed air temperature is, say, 150 deg. 
Centigrade (302 deg. Fahrenheit), itis possible, as it has 
previously been observed, to get from marine engines a 
net result of compressed air power of 90 per cent. With 
this temperature in the admission, the air may be dis- 
charged from the engines cold, a few degrees above the 
freezing point, provided it acts with sufficient expansion. 
In many auxiliary marine engines this is impossible, but 
this is no inconvenience, because, as I have already 
stated for auxiliary engines, in the compartments of a 
ship the air must be discharged from the engines into the 
foul air discharge pumps, so that these engines might be 
worked by steam when compressed air fails. Therefore 
the net result from the compressed air system of trans- 
mission and distribution will be 0.498 x 0.95 x 0.90 = 
0.424, say, 42 per cent. which (result) is not much below 
tho result of power from the hydraulic system. 

Transmission of Power by Electricity.--This is a very 
valuable system, on account of its adaptability for trans- 
mitting power to a great distance, for which other means 
would be unfitted, and also on account of the simplicity 
and facility with which power can be distributed to the 
various machines, whatever be their number, and wher- 
ever they may be placed or disposed. 

Besides, so important are the discoveries continually 
being made in electricity, and so rapid is the progress in 
its application that we may think that, in the not dis- 
tant future, electricity will be the main agent in the ser- 
vice of human activity. But it is not now my task to 
bring forward this train of thoughts, nor even to deal 
with the transmission and distribution of power in all its 
aspects, but only to treat of it in respect to the limited 
and special case of ships, and in the actual and present 
state of our knowledge. Even in the present state 
of development of electric appliances it is possible to 
execute by electricity the greater part of the functions 
on board ship which are now performed by steam, 
by compressed water, &c. In truth, by compound 
dynamo machines well regulated to supply variable 
electric currents with a constant potential, and employ- 
ing also a compound motor placed derivatively on the 
main circuit, the working machinery can even now be 
moved at a constant velocity, whatever be the resistance 
to be overcome, and at the will of the manipulator, with- 
out the action of these motors influencing that of the 
others or changing the movement of the generator. And 
this essential condition becomes so much easier of attain- 
ment on board ships where, the circuits pong they 
can be arranged with very little resistance. With proper 
contrivances the velocity of the working machinery can 
be also varied, although not so very extensively as by 
other systems of transmission. In altering the normal 
velocity of the motors there is a loss of available effect, 
but this loss is not of great importance, since the 
motors, which are to be kept continually moving for a 
length of time, act generally at their normal velocity 
which it is rarely necessary to alter, so much the more in 
the present case in which the motors preserve automa- 
tically this velocity, even if the resistance to be overcome 
should change. The fixing of the power transmission 
circuits offers but little difficulty with electric wires 
which can be easily bent as desired, they are easily passe 
through anywhere, and easily joined again in case they 
should break. By electric motors there are no radiations 
of heat, nor the hot water leakage to make the compart- 
ments either too hot or toodamp, and the very simple 
working of a commutator is sufficient to set up, to 
accelerate, to slacken, or stop the movement of the 
motor at will. 

Electricity therefore, in its present conditions of de- 
velopment, fulfils the principal requirements necessary 
for a system of power transmission and distribution ; it 
may, moreover, be said that it exhibits certain advantages 
which other forms of power cannot afford, and for which 
in many cases it is preferable. But, on the other side, it 
has features of its own which limit the application on 
board ships. A special condition in dynamo electric 
machinery and electric motors requires that the peri- 
pheric-velocity of the armature should high; con- 
sequently, in the case of machines and motors whose 
dimensionsare to be comparatively small, their revolutions 
must be very great, and all machinery on board ships is 
made as small as possible for the saving of — and 
weight. This does not create ot difficulty for dynamos, 
but for motors it makes it absolutely necessary to inter- 

ose gearing, or other means for reducing the speed 
anh them and the working machinery, if the latter 
works at a lower speed. It follows that electro-metors 
are more particularly adapted for the apparatus re- 
quiring rapid motion, and are, perhaps, unsuitable 
for those with slow movement, when the intervening 

earing required for transforming the movement 
looms out of place or embarassing; because gear- 
ing, besides complicating the apparatus, causes also, 
as a rule, a loss of power and sometimes a consider- 
able loss to power. Electric apparatus is besides distin- 
guished by delicacy of construction and the subtle nature 
of the electricity itself. How greatly improved soever 
electric apparatus may now be, yetitcannot becontradicted 
that there is still uncertainty as to the steadiness of 
action. Variations may arise from the slightest causes, 
not always easy to detect at once nor easy to remove. 

As an instance, a contact between the two branches of 
the main circuit may paralyze all the machinery, 
and besides produce irreparable damages in the gene- 
rators. It is not easy, as a rule, to find out either the 
cause or the cure of even slight mishaps. This observa- 
tion will be readily admitted by those who have had 
some experience in the electric lighting service on board 
vessels, where not unfrequently considerable time is 
needed to find out the cause of inaction of certain cir- 








cuits or of the dynamo generator. If a steam pipe 
breaks, if an ordinary machine gets out of order, it is 
not difficult to spot the place, even for those who have 
but a slight experience, and to see at once the best way 
to repair it; but when any disarrangement happens in 
the interior of an electric apparatus or in any point of 
circuits’ system, it needs the experienced mind of a 
skilled electrician to inquire into the causes, and all 
his ability to set things in order again. These defects 
impair, at least for the present, the advisableness of ap- 
plying electricity to move apparatus in which steadiness 
and continuity of action is necessary, or that cannot be 
readily functioned by other means when electricity fails. 
This applies especia ly to the auxiliary machines which 
are integral parts of the main engines of the ships, and 
also to the steering gear. 

In France electric motors have very successfully been 
applied for elevating and working — but only small 
guns which could have been moved by hand, and it is 
still doubtful whether electricity is suitable for larger 

ns, 
scl of construction, in the yards of the Société des 
Forges et Chantiers de la Mediterranée, the turrets for 
guns, 15, 27 and 30 centimetres each, which can also be 
worked by hand, will be supplied with electric motors. 
It is said, however, that electricity will be used on board 
this war-ship for other services as well. But electro- 
motors are very well adapted for —— engines 
which revolve rapidly, and no serious harm will ensue if 
they cease to act. : 

As in thecaseof the transmission of power by water or 
by compressed air, so in that by electricity, it is neces- 
sary, in order to secure as much as possible the continu- 
ance of action of the working machinery, to have at least 
two dynamo generators, and both kept moving together 
when the ship is in action. 

With regard to freedom from mischief done by an 
inflow of water, electricity is worse than either com- 
pressed air or water, for the reason that all electric 
motors, in the flooded compartments, would necessarily 
cease from acting. By the same reason electro-motors are 
not very suitable for deck apparatus which are exposed to 
rain or to heavy seas. Finally, electro-motors are not 
very well adapted for machinery designed to execute the 
working, for instance, of the rudder, of the auchors, &c., 
in which the resistance to be overcome might suddenly 
change and be beyond the power of the motor, since in 
such cases the current might increase too much and cause 
mischief. I am inclined, therefore, to think that, upon 
the whole, the area of electric application on board 
vessels is not so extensive as it might at first sight appear, 
and that great improvements must be made before elec- 
tricity supersedes those other means which are now used 
for the transmission and distribution of power. I donot 
mean to say that these improvements will never be at- 
tained. On the contrary, in all probability, if not cer- 
tainty, this will be done, and perhaps the day will come 
when even the main marine engines will become electro- 
motors ; I mean when we shall be able to store up on 
board ships electric power in the same way we do now 
store up coals, or rather, when we shall succeed in 
pene Ua directly into electricity the power contained 
in coal. 

All authors agree that for short distances the result of 
power of this system is very high. If we suppose the 
actual efticiency of the dynamo-engine is 0.60, the entire 
efficiency of the electric system of power transmission 
and distribution is 0.60 x 0.75 = 0.45, say, 45 per cent., 
which little differs from the result given by the other 
indirect systems, viz., by compressed air, or by hydraulic 
apparatus. 

Comparison of Weight, Cost, Volume, and Working Ex- 
pensesof Auxiliary Machinery by the Various Systems of 
Transmission and Distribution on Board Vessels.—Before 
summing up the examination of the different systems for 
the transmission and distribution of power, before forming 
a final judgment as to their relative efficiency for the ser- 
vice of auxiliary machinery on board ships, we must 
make a comparison between these systems from the point 
of view of the weight, cost, and volume of the apparatus 
and of the working cost of the same, in case one of them 
were applied in general to the exclusion of others. To 
look closely into this subject I will direct the attention 
in particular to the instance of a first-class man-of-war, 
of which I have already indicated the number and power 
of its various machines, and taking the maximum collec- 
tive power of the auxiliary machinery when in motion 
and when in action to be 1200 horses. I will further sup- 

se that the circuits of transmission and distribution 

ave the same development in every case, and that their 
weight is in proportion to the unit of weight per foot of 
the principal branches by which they are composed ; and 
finally, to establish approximate figures of comparison, if 
will suppose in each case the weight of the entire circuit, 
branch lines included, to be equal to that of its main 
branches over a length of 650 ft., and with the size carried 
co the end equal to the size at the origin or beginning of 
the circuit. 

Direct Steam System.—In this system we have only to 
consider the steam circuit and the steam engines of the 
different working machinery. To lead the necessa: 
steam for a power of 1200 horses, from 75 lb. to 96 lb. 
pressure, such as is generally used on board modern ships, 
steam pipes are required of about 7 in. in diameter, with 
an average weight of 20 lb. per foot, and thus the total 
weight of the steam circuit will be 2 x 650 x 201lb.= 
26,000 lb. or 114 tons. The weight of auxiliary engines in 
modern ships, varies from 44 Ib. to 110 lb. per indicated 
horse-power, according to the type, to their revolutions, and 
to the manner in which they are applied to the apparatus 
they have set in motion. Taking the intermediate figure 
of 88 lb., in the instance of the ship we have undertaken 
to examine of nearly 2400 horse-power in its auxiliary 





On the French ironclad Jaureguiberry, now in|" 





epee, its engines will be 96 tons total weight. Cal- 
culating the pipes at 200/. per ton, and the engines at 120/. 
per ton, including the fitting, the cost for steam system 
will amount for 2300/. to the former and to 11,500/. for the 
latter. With y may to the space taken by the pipes and 
engines, I will fix the estimate on the basis of average 
density (weight divided per circumscribed volume). It 
may be admitted that in marine apparatus the average 
density of tubes is 0.8 and that of engines is 1.2. 
This being so we have for steam system : 


} 
| Machinery’ 





Motors of 
Steam. Circuits. ——— the Appa Total. 
Power. tus. 
Weight .. 12 tons | 96 tons 108 tons 
... re ae 11,500. | 13,8007. 
Volume in cubic metres 
15 80 95 


of 35 cubic feet each 


Hydraulic System.—In this case there ought to be, for 
the main branches of the circuit, pipes of about 4} in. 
internal diameter, the weight being on an average 
between the admission and discharge pipes about 20 Ib. 
per foot, and consequently, according to the hypothesis 
previously made, the weight of hydraulic circuits will be 
114 tons. But hydraulic engines are much heavier than 
steam, their weight varying from 220 1b. to 660 lb. per 
horse-power, according as their action is rather slow or 
very slow. Adopting the lesser figure which is, perhaps, 
the nearer approximation we have, for hydraulic motors, 
a weight of 240 tons. It is necessary toadd to this weight 
that of the hydraulic pumps which supply the water. I 
will suppose there are on board five pumps, four being 
sufficient for the service and the fifth one should be kept 
as a subsidiary pump in case any of the former should 
fail. Each one of these pumps must have an indicated 
wer of, say, 400 horses, and weigh nearly 30 tons. 
herefore the weight of the tive pumps would be 150 tons. 
To this we must finally add the weight of the water and 
the weight of suction tanks, the total weight of both to- 
were would be about 40 tons. Thedensity or weight of 
ydraulic circuits and machinery, without water, is 
greater than that of circuits and machinery by steam, 
and we may admit on an average the following figures: 
Density of circuits = 2.5, density of machinery = 2, 





density of the tanks with the water = 1. This being so 
we have : 
| Ce a 
Water Cir- Machinery) yotors 
Hydraulic. and cuits. =. |\of Appa-| Total. 
Tanks forming | ratu 
' the Power.| TUS 
Weight -. 40 tons | 12 tons | 150 tons 240 tons/442 tons 
Cost --, 4002. | 24002. | 18,0002. | 28,0002. | 49,6002. 
Volume in cubic | | 
metres of 35 cubic | 
feet each.. ° 40 4.8 125 120 289.8 








Compressed Air System.—In this system the circuit is 
open, that is to say, it is formed by the single branch 
which leads compressed air to the working machinery, and 
omonty neither discharge pipes nor return pipes are 
needed as in other systems. For admitting the air the 
same pipes can be used as those required for steam, be- 
cause the air can be used at the same pressure as that of 
steam. The weight of the pipes would be about 29 Ib. 
per foot, and since its development is the half of that in 
the preceding cases the weight of compressed circuit will 
be 29 + 650 = 18,850 lb., or, say, 8 tons. 

The engines remain the same as in the system by 
steam, and of which we know already the weight. To 
the weight just now indicated it is necessary to add the 
weight of the air compressors. Equally in this case I will 
take five compressors of 400 horse-power each. Their 
weight is nearly 220 lb. kilogrammes per horse, or rather, 
their total weight is 200 tons. We shall, therefore, have 
= the compressed air system, adopting also the same co- 
efficients : 





Machinery, 
: ee Trans- |Apparatus 
Compressed Air. Circuits. orming | Engines. Total. 
Power. 
Weight .. 8 tons 200tons| 96'tons 301 tons 
Cost ee ee -| 16,0007. 24,0007. | 11,5200. 37,1200. 
Volumein cubic metres | 
of 35 cubic feet each 10 166 80 256 


Electric System.—In the actual applications on board 
ships a very low potential of only 65 volts is used which, 
for electric ee service on ships, seems suitable ; 
but I think this would no longer be adequate in the 
present case of a general system of transmission and dis- 
tribution, on account of the enormous current which it 
would be necessary to transmit into the circuit. In 
effect, admitting an efficiency of 90 per cent. result- 
ing from the dynamo-electric generators and the electric 
motors, the electric power at the origin of the circuit 


should be of - = 1300 electric horses, to form which, 


with a potential of 65 volts, would require a current cf 
15,000 amperes. And since the circuits would be covered 
and could not admit a current above 2 amptres per 
square millimetre of section, it follows that the two 
branches of the circuit at their origin must be composed, 
each one of a bundle of 75 copper wires of a square centi- 
metre section each (38 in. each). The weight of the 
entire circuit would be nearly double that for steam or 
hydraulic circuits. But there is also this to be said, it 
would not answer, owing to the difficulties coming in the 
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way, to apply on board ships nae 9 ip" engines 
acting with, more than 1000 ampéres, and for the same 
reason, wishing to get all the necessary power with an 
engine of 1000 amperes, it would require a battery of 
15 dynamo-electric machine. With so many machines at 
work the probability of their getting easily out of order 
would be great indeed ; and besides, that regularity of 
action which is so much needed could hardly be expected 
from them. 

Itis, therefore, necessary to have the dynamo generators 
reduced to a much smaller number, which could be done 
by duly raising their potential. Thus, by bringing the 
potential to 200 volts, the necessary dynamos would 
reduced to five, a figure which may be admitted. It 
would also be necessary to have a spare dynamo in case 
ee of those in actual service might get out of order. 

‘or the electric lighting service requiring a lower 
poteatial it would perhaps be convenient to leave on 
board the special engines and special circuits which 
exist at present. I do not, however, consider this now, 
but simply suppose that the electric lighting service is 
performed by the large dynamos for power transmission. 
Adopting this solution, the weight of the circuit would 
be reduced to a third of the gene and be therefore 
nearly two-thirds of the weight required for the steam or 
hydraulic system. The six dynamos ought to be worked 
by steam engines, each of 320 indicated horse-power. 
Calculating the entire weight of the dynamos and engines 
at the rate of 2 cwt. per horse, a collie low figure, the 
total weight will be 192 tons. 

The weight of electric motors varies from 1 cwt. to 
2cwt. per horse-power, according to their type, the —_ 
of their acting, &c. Supposing it may be possible to 
adopt the lightest motors, the weight of the motors which 
are necessary to move all the auxiliary machines on board 
requiring the complete power of 2400 horses will be of 
120 tons. Applying the coefficients previously established 
in the case of steam system with regard to the cost of 
these apparatus and the volume of same, which are 
pretty well adapted to the present case also, we have : 








: | yg Motors 
Electricity, Circuits. Sacual of Appa- Total. 
| rming ‘ 
Power. ratus, 
Weight .. 9.6 tons 192tons 120tons 321.6 tons 
Cost... c ..| 19201, | 23,0407. 14,4002. 39,3600. 
Volume in cubic metres 
of 35 cubic feet each 12 160 100 272 


Comparing the results of the above Tables, we 
observe that whether for the weight, the cost, or the 
space taken, direct transmission by steam stands first. 
The electric system and the compressed air system come 
next, while the hydraulic system, which requires greater 
weight and cost, comes last. Even in so far as actual 
working costs are concerned, the direct system by steam 
must necessarily be the first. After that, admitting that 
the sinking fund expenditure is in proportion to the cost, 
and the result of the three indirect systems being nearly 
the same, the most suitable system would be the electric 
one; but it is also well to notice that the cost of the 
latter is nearly the same as that of compressed air system, 
and because electric apparatus is much more delicate than 
compressed air, it may well be that, owing to the heavier 
outlay for the management of the former, the compressed 
air system is the more advantageous. 

Conclusion.—From the above statements I think we 
may draw the following conclusions : 

1. The direct steam system is, because of its efficiency, 
regularity and steadiness of action, economy in weight, 
space, and cost, the most suitable. 

Consequently, in the majority of cases it is the more 
preferable of systems, and it is, in fact, preferred. But 
admitting that for special reasons it may be found expe- 
dient, for the moving of auxiliary machinery, to make 
use of one of the indirect systems of transmission, steam 
being the first source of power, and the efficiency of the 
same being truly reliable, steam power may still. be the 
proper one to use for all machinery forming an integral 
part of the apparatus of the ship and necessary for its 
action. This machinery consists of the circulating, the 
feed, and theair pumps, the starting gear, and, generally 
speaking, all machinery in the engine and boiler rooms. 

2. The water pressure system is not suitable for 
general use, but it is very well adapted for the working of 
large guns. If it should be usea for the latter it may 
also be successfully oa to the steering apparatus. 

3. The compressed air system may be very advanta- 
geously applied to all the auxiliary machinery of the ship, 
excepting only those machines which are an integral part 
of the main engines owing to the reasons hereinbefore 
stated, and —s the working of large guns, for 
which the hydraulic system is preferable. But for am- 
munition lifts and turning gears of turrets and platforms 
compressed air could successfully be used. 

4, The electric system is not the proper one to use 
generally for the transmission and dist»ibution of power. 
but it might answer for the working of middle size an 
smaller guns, and for moving machinery which revolves 
rapidly, such as for instance the ventilators. 

But in case compressed air should be used on board 
ships as a general means of power transmission and dis- 
tribution, it would be better to use it, even for the ven- 
tilators (especially if they are exposed to eoal dust), rather 
than to use electricity. 

Applying the above reflections to the case already men- 
oleae of a first-class man-of-war, the proportions given 
in the annexed Table would be suitable for the different 
systems of auxiliary machinery. 

According to this distribution, the total collective 
power of machinery worked by compressed air would 
amount to nearly 1500 horses, but, taking into account 





MASON’S STEAM DAMPER REGULATOR. 


only the machines which in action must work at the same 














WE illustrate on the present page a damper regu- 


time, it would be sufficient to have a disposable com- lator for automatically maintaining constant the steam 
ressed air power of 800 horses, which would be given by pressure in a boiler. The device is manufactured by 
our main compressed air pumps of 250 horses each. In the Mason Regulator Company, of 10, Central-street, 


Apportionment of the Various Systems on Board a First- Boston, U.S.A. The general appearance of the me- 


Class Man-of- War. 


| chanism is well shown in Fig. 1, and the mechanical 
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jarrangements by the sectional view in Fig. 2. The 
action of the mechanism is as follows: The pipe G is 
connected to the boiler, and opens into the chamber E. 
| The upper part of this chamber is closed by a flexible 
diaphragm, which is firmly connected with the spindle 
of a small valve X at the bottom of the chamber. As 
‘long as the steam pressure is below a certain fixed 
amount, which can be regulated at pleasure, this 
valve is held down on its seat by the spring shown 
above the diaphragm. But should this pressure be ex- 
ceeded, the valve is raised from its seat and steam 
flows through it to the upper surface of the piston D, 
| which works in the chamber beneath. This piston is 
suspended from a chain wheel as shown in the figure, 
| and as it descends under the influence of the pressure 
| above it, this wheel and the shaft H on which it is 
| mounted are set in rotation, and the damper is finally 
|moved by means of the chains passing over the pulley 
|at the outer end of this shaft. Should the pressure 
fall the valve X closes, and the damper is brought 
_ back to its original position by the weight shown in 
|Fig. 1. In order to prevent the sudden opening or 
ey the damper, a cam L is also keyed on the 
shaft H, and this latter rotates; this cam moves the 
| lever M, and through it a second cam K, which, as it 
| turns, increases or diminishes, as the case may be, the 
20 | pressure on the spring above the valve, which accord- 
— | ingly closes or opens sooner than it otherwise would do. 
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~ | AUSTRIAN GOVERNMENT RaiLways.—The length of the 


addition to this there should be an auxiliary compressed Austrian State railway system at the close of last year 


air pump, also of 250 horses, in case one of the main | was 4381 miles. The revenue collected 


upon the system 


pumps should get out of order. Thus the weight of | in 1891 was 5,706,250/., while the working expenses of the 
machinery on board owing to the addition of compressed | twelve months were 3,963,700/., leaving a net return of 
air pumps, would be augmented by, say, 125 tons, 


| 1,742 5500, 
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OComritep By W. LLOYD WISE. 
GELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings {s stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, $8, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
he date of the advertisement of Oe entnnss of 0 cme 
as in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


14,979. J. Patterson Walker, Northumberland. 
Duplex Pumping E es. [7 Figs.] September 4, 1891, 
—This invention relates to duplex pumping engines in which the 
motion of the valve of each pump is controlled by the motion of 
the piston of the other pump. If the piston of No. 2 motive 
power cylinder is at the end of its stroke furthest from the pump 
cylinder, then the valve V2 will be moving from left to right by 
the action of an eccentric, valve shaft S, lever, arm, and the 
piston-rod P! which will be then moving from right to left. 
An arm will be stationary at first, but will commence to move 


Fig.1. 
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as soon as the valve admits steam to the left-hand end of one 
motive power cylinder, this occurring before steam is cut off from 
the other motive power cylinder, so that one will always be 
open to steam, and there will be no position in which the pumps 
will not start on steam being admitted. The arm will now 
operate another lever for about one-fourth of a revolution, 
thereby bringing the valve V2 to the same position as before, but 
moving in the opposite direction. The second half revolution is 
exactly like the first, but from opposite end3 of the cylinder. 
(Accepted July 20, 1892). 

11,044. H. McPhail, E. Simpson, and C. H. Simp- 
son, Wakefield, Yorks. Generating Steam and 
Evaporating Liquids. [5 Figs] June 11, 1892.—This in- 
vention has reference to means for genetating steam and evapo- 
rating liquids, and has for its chief objects the economical pro- 
duction of dry and superheated steam and the equalisation of the 
temperature of the _" and bottom of the boiler. Instead of the 
steam passing from the boiler through the anti-priming pipe 7 
direct to the stop valve, it is conveyed from the pipe by means of 
tubes a and b into a superheater c placed at the rear end of the 
boiler in the external flue where the temperature is much higher 
than that of the steam within the boiler, and is therein surcharged 


| 
with heat by the gases which ——— upon the superheater. It 
then passes out through pipes d and e into and along the boiler 
towards the front end and back below the flue tubes, and imparts 
some of the surcharged heat to the water surrounding the pipes d 
and ¢, along the latter of which it returns at the same level to a 
second superheater f placed alongside the first. It is here again 
surcharged by being subjectcd to the higher temperature of the 
gases,and by means of a pipe g is then again conveyed into the 
boiler and towards the front end thereof, but this time above the 
flue tubes, still, however, below the water level, and is returned 
towards the back end by a pipe h. It thus again imparts some of 
the surcharged heat to the water through the pipes g and h, thus 
acilitating the evaporation of the water. (Accepted July 20, 1892). 


15,324. J. Langfield and R. B. Sharples, Manches- 
ter. Cons Smoke in Steam Boiler, &c., Fur- 
maces, [2 Figs.} September 10, 1891.—The object of this 
invention is to consume the smoke by the introduction of highly 
heated air into the furnace or flues at or near the bridge without 
robbing the turnace itself of any of its own heat. An auxiliary 
furnace placed outside the main furnace is provided with tubes, 
into which the cold air is admitted by inlet openings, and heated 
by the fire to the desired degree, and exit openingsand pipes f by 
which the heated air is discharged into the main furnace at the 
bridge g, where the heat is greatest. The highly heated air thus 
introduced effectually consumes the smoke, and as none of the 





heat of the main furnace is used for heating the air, the furnace 
has additional heat introduced into it. In order to prevent the 
admission of a volume of cold air when the main furnace doors 
are opened, dampers A are placed in the flues and connected with 





GAS, &c., ENGINES. 


15,078. H. Williams, Stockport. Gas, &c., Engines. 
(6 Figs.) September 7, 1891.—This invention has reference to 
mechanism for starting gas, &c., engines, particularly those 
wherein the combustible charges are ignited by means of heated 
tubes. Ifthe engine in stopping is permitted to run on by its 

ti without gas entering the cylinder, the valve j 
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the doors, so that whenever the latter are opened the dampers 
are closed so as to check the draught, and thus prevent the 
inward rush of cold air, the dampers being opened again as the 
doors are closed, (Accepted July 20, 1892). 


13,609. T. H. Williams, London. S &c., En- 
es. [9 Figs.) August 12, 1891.—This invention refers to a 
construction of steam, &c., engine, and consists of a pair of 
cylinders placed in line with one another and having pistons 
ted by one rod operating a crankshaft mounted at 

right angles to it between the cylinders by a ‘‘ Hooks” or equiva- 
lent joint, each piston acting as the distributing valve to its own 
cylinder through the slight rotative movement imparted to it by 
its direct connection to the crankshaft. On a bedplate two 
cylinders are mounted in a line with one another—end to end— 
with ashort space between them. Each cylinder is fitted with a 
piston, the length of which slightly exceeds the length of the 
stroke of the engine, and both are coupled direct to one piston-rod 
which is joined to a crankshaft mounted in bearing at right angles 























to the red by a ‘‘Hooks” coupling, so that the piston-rod and 
consequently the pistons receive an alternating angular motion 
in the cylinders. The pistons are adapted to act as their own dis- 
tributing valves. the result being a double-acting engine. When 
single-acting only one induction and one exhaust port is made in 
each piston, and in this case the — ends of the cylinders 
may be left open. The enginecan be made a compound one by 
making the one cylinder of a larger diameter than the other, and 
connecting the exhaust ports of the smaller cylinder with the in- 
duction ports of the larger one either directly or indirectly through 
areceiver. (Accepted July 20, 1892). 


14,946. G. Petrie and G. Dowell, Rochdale, Lancs. 
“Coupled” Beam Engines. [3 Figs.) September 4, 
1891.—This invention relates to ‘‘ coupled” beam engines, and 
consists in methods for enabling existing beam engines to be 
adapted to work as ‘‘ triple-expansion” or ‘‘ quadruple-expansion 
engines” A isthe high-pressure cylinder placed midway between 
the beam centre and the end of the crankshaft C under one beam. 
B is the intermediate cylinder placed midway between the beam 
centre and the end of the crankshaft C under the other beam, and 
D are two low-pressure cylinders, A pipe E provided with a stop 
valve leads steam from the boiler to the high-pressure cylinder, 
from which it is received into an exhaust pipe F, and is led to and 
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forms the steam supply for the intermediate cylinder B. The 
exhaust pipe G conducts the steam from the second cylinder and 
divides into two branches, leading it to the two low-pressure 
cylinders D. When converting a pair of single-cylinder low- 
pressure beam engines into ‘‘ triple-expansion engines” to be 
worked with steam at a pressure of from 150 Ib. to 160 lb. to the 
square inch, the old cylinder would, in most cases, serve for the 
two low-pressure cylinders, so that it would only be necessary 
to add one high-pressure cylinder under the arm of one beam 
which is nearest to the crankshaft, and one intermediate cylinder 
in a corresponding position under the other beam and the con- 
nections between the various cylinders and the necessary working 
parts. (Accepted July 20, 1892). 


15,234. G. Watson, Leeds. Slide Valves for Steam 
es, &c. [7 Figs.) September 8, 1891.—The slide valve 

Ais meunted in a strap B in which it is free to slide transversely 
independently of its longitudinal movement, but with which it 
at the same time receives this motion across the ports; the strap 
during this movement always remaining paseied to the ports, 





WM: YUL 
‘S234 


and also maintaining the valve A in a similar position. The strap 
is connected to the valve-rod C, which is actuated by an eccentric. 
To the valve A a radius rod orlink D is connected to give a 
transverse movement. One end of the rod is pivoted to the slide 
bs means of a projecting pin and the other to a bracket E, 
secured to the valve chest about midway of the travel of the valve. 
(Accepted July 2U, 1892). 





own 
being screwed down — its seating against the resistance of 
a spring j', air only is admitted to the cylinder b until the 
products of previous combustion are expelled from the cylinder 
and busti hamber, and air only remains. When, on re- 
starting the engine, the crank is brought over the dead centre, 
the spindle of the valve is unscrewed, and gas is induced to 
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enter the cylinder through the non-return valve j, and diffuse 
with the air already contained therein until an explosive mixture 
is formed. This induction of gas causes a circulation within the 
cylinder, and an escape of the combustible mixture is permitted 
through a heated igniting tube d and the pressure and back 
pressure valves, until an explosive mixture reaches the heated 
part of the igniting tube, when an impulse is given to the 
piston, and the engine is started. When the engine has got on 
the way, and is running in its normal condition, communication 
between the heated part of the igniting tube and the pressure 
and back pressure valves is cut off by screwing down the valve. 
(Accepted July 18, 1892). 


GUNS, &c. 


15,353, K. Haussner, Ingolstadt,Germany. Recoil 
Brakes for Field Guns. [10 Figs.] September 10, 1891.— 
This invention refers to recoil brakes for the purpose of avoiding 
the running back of field-gun carriages, and consists of an 
arrangement of two cylinders one within the other, with pistons 
belonging to them, and a system of fixing and guiding by which 
not only is the back-thrust absorbed by the cylinders, but the 
gun, after each shot, at any elevation, is automatically returned 
to its shooting position. On shooting off the gun the recoil is 
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taken up between the cylinders A and B, of which the air 
cylinder A is attached to the gun and its piston to the carriage, 
while the brake cylinder B is connected to the carriage, and its 
piston to the gun C. The small stationary cylinder B and its 
moving piston, and the large moving cylinder A, with its station- 
ary piston, form the sole means for taking up the recoil, a 
vacuum being produced in the latter, so that after the force of 
the recoil has been expended the atmospheric pressure acting on 
the yacuum returns the gun into its position for firing. (Accepted 
July 20, 1892). 


14,261. E. de Beaumont, Maestricht, Holland. 
Repeating Guns. [18 Figs.) August 24, 1891.—This inven- 
tion relates to repeating guns, and consists of the construction 
of a movable head and Amen in means for preventing double 
repeating, and in the ejection mechanism. The movable head is 
made in three pieces, the movable head d, the extractor, and 
the ejector; they are connected to the bolt by the aid of a 
screw which passes through the plate f of the bolt, and descends 
in front of the enlargement of the movable head. This latter 
forms one piece with a lateral projection on the left which 
guides the movable head in a longitudinal groove of the box, 
and prevents it turning. ‘This piece extends in a projection 
beyond the front of the movable head which is provided beneath 
the piece with a longitudinal perforation, in which is placed the 
ejector, kept in position by its square head, susceptible of a 
slight horizontal movement in the perforation, and stopped 
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towards the back by the coupling of the extractor. The projec- 
tion is provided with a notch, forming hook under which the 
flange of the cartridge places itself directly it leaves the loader, 
8o that a cartridge cannot stop half way ; it being either intro- 
duced into the chamber or ejected according to the direction of 
the movement of the bolt, the result being that a double repeat- 
ing cannot be produced. e loader is made in two pieces, one 
of which has a and receives on each side two grooves 
which form ribs in the interior of the loader and serve to hold the 
cartridges. The second piece is cut out and then bent under the 
pressure of a mandrel, so that the solid parts are formed into very 
prominent projections. The piece is placed against the back of 
the loader so that these projections pags through the holes in the 
other piece and project to the exterior on the ik of the loader 
on to which the ends of the piece are bent and the piece fixed. 
The cartridge case being seized by the extractor and held between 
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it, and a piece is carried with the bolt when this latter is carried 
backward. In this movement the head of the ejector before 
reaching the end of its journey comes against a heel and receives 
a blow which drives it forward, and the cartridge case is expelled. 
(Accepted July 20, 1892). 

11,339. G. V. Fosbery, Guildford, Surrey. Breech- 
loading Small Arms. [13 Figs.) July 3, 1891.—The object 
of this invention is to provide a magazine small arm capable of 
being rapidly worked with great ease aud safety. It is made 
with a longitudinally sliding breech-bolt ing which the firing-pin 
is placed, a rotating or a sliding breech-closer, which acts as a 
locking device, carried upon the breech-bolt and an extractor ; 
means for transferring cartridges from a magazine into a ition 
whence they may be pushed into the chamber by thebreech-closer 
also being provided. An operating bar lies close to the side of the 
barrel, and is arranged so that the user may with his left hand 
give it reciprocating motion in a direction parallel with the axis 
of the barrel in order to operate the breech-bolt, the breech- 

















closer, and the extractor, and set the lock to full cock. The 
extractor and breech-bolt are operated by this bar to effect the 
removal of the spent cartridge from the weapon and the transfer 
ofa fresh one from the magazine to the chamber. The breech- 
closer is arranged to close the breech by engaging with the end of 
the barrel, so that the force of the explosion of a charge is not 
borne by the breech-bolt, but is transmitted by the breech-closer 
directly to the part of the barrel which the locking device engages, 
consequently the breech-bolt may be made extremely light, which 
conduces greatly to ease and rapidity of manipulation and to the 
diminution of tear and wear. (Accepted July 18, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


10,793. H. H. Lake, London, (A. B. Willcox, Chicago, 
lilinois, and E,. L. Whittemore, Toledo, Ohio, U.S.A.) Proe 
ducing Oscillating Motion. [7 Figs.) June 7, 1892. 
—This invention relates to device for mechanical movement, 
adapted for use in various machines in which a reciprocating or 
rotative movement is required with a rest for a pre-deter- 
mined length of time at one point of the movement. Made fast 
to the shaft A, and so as to revolve with it, isa crank B, and on 
this crank two pins C, D are arranged, both being in the same 
radial line of the crank, but the pin D more distant from the 
centre of revolution than the pin C. The axis of the shaft E, to 
which an oscillating movement is given, and from which the 
power to operate the mechanism is to be imparted, is parallel 
with the axis of the shaft A, and from E an arm F projects in a 





plane parallel with the plane of the crank B, the face of the arm 
F being in the same plane as that of the crank. From the 
arm F acrank-pin projects, the axis of which is parallel with the 
axis of the two pins C, D, and of a length equal to the two pins. 
A connection is made between the pin C with the pin G, by a con- 
necting-rod H, the rod being provided with a pre-determined 
extent of lost motion on one pin or the other. A second t 


caused by the operator placing his hand upon the shaft, —_ 
its rotation in any required position to enable the shaft to 
straightened. On the spindle 1 is screwed a boss 2 with a key 
groove 3 parallel to its axis, a corresponding key groove being cut 
in the boss of the driving plate. A key is held in position by a 
set screw either in or out of this groove ; when in the groove it 
is a positive driver, but when out, a loose die 8 is caused to press 
against the periphery of the boss 2 by means of a spiral spring 
and adjusting screw, tension being put on the die sufficiently to 
cause the driving plate to rotate with the spindle and boss 2. 
The driving plate being kept in position by a key in a groove 
cut in the boss. (Accepted July 20, 1892). 


MISCELLANEOUS. 


9752. J. 8. Patten, Baltimore, Maryland, U.S.A. 
Axle Lubricators. [4 Figs.) May 28, 1892.—This invention 
has reference to axles, especially those provided with a reservoir 
for oil, which is fed from the reservoir to the spindle or ae 
for the wheel. The axle A is provided with a reservoir B adapt 
to contain the oil; the spindle is grooved to receive a rod which 
extends into the reservoir. The box C is fitted on the spindle, 
and extends at its inner end nearly to the reservoir B, and bears 





out the inner end against a shouldera@. The cover D encircles the 
axle and fits over the reservoir, and is provided with an opening 
d which is movable into and out of register with the reservoir. 
When the cover is moved to set the opening d into the former 
position, the reservoir may be filled through the opening. In 
securing the band in place it is threaded internally and turned 
on to threads formed on the axle, and when it is turned tightly 
up against the shoulder I it will close the reservoir. (Accepted 
July 20, 1892). 


14,980. G, Eisner, Hanau-on-the-Main, Hesse, Ger- 
many. Sifting Apparatus. [6 Figs.) September 4, 1891. 
—This invention relates to a sorting apparatus, the cylinder of 
which has its sifting surface formed of a series of parallel bars 
mounted in the ends, so that the passage between them can be 
altered by rotary movement imparted uniformly to all. The 

ivots of the parallel bars A are adapted to rotate in the ends 

. B' of thecylinder. For the purpose of supporting the bars A, 
rings C are provided, which are retained at equal distances apart 
by means of distance pieces c, and in which rest cylindrical parts 
of the bars ; the bars A being retained in the rings B and C by 
means of segments d. In order to enable the bars to be moved 
simultaneously, one set of ends of the pivots are provided with 
arms connected with link rods secured to a ring E capable of 





being rotated relatively to the cylinder end B. On rotation of 
this ring in the direction of the arrow 2', the position of the link 
rods and arms relatively to each other will be varied, because the 
bars A follow the movement of the arms, and consequently the 
distance between the adjacent parts of the former will be in- 
creased, a contrary effect being produced by moving the ring E 
in the opposite direction. The axle of the cylinder passes 
through bosses from which levers extend to the cylinder ends B, 
and there may be arranged on one axle a number of cylinders 
connected together to form the sifting cylinder, each being pro- 
vided with a separate adjusting device, so that the sifting 
cylinder will be divided into compartments which can be set for 
equal or different degrees of fineness as desired. (Accepted July 
20, 1892). 

9347. C. Kellner, Vienna, Austria. Separating 
Alkali from Electrolyte which has not been Decom- 
posed. [2 Figs.) May 17, 1892.—This invention consists in 
separating the incompletely decomposed electrolyte coming from 





ing-rod connects the crank-pin D with the pin G, this rod being 
constructed with a slot in which the pin D works, and so that a 
pre-determined extent of lost motion will be permitted between 
the crank-pin and the pinG. The arm F is of somewhat greater 
length than the crank B, and owing to the lost motion occasioned 
by the slots in the respective connecting-rods, an oscillating 
movement only will be imparted to the arm F from the con- 
tinuously revolving crank B. (Accepted July 20, 1892). 


15,405. W. Copley, Halifax. Driving Plates for 
Shaft Straightening and Turning Lathes. [3 Figs.) 














September 11, 1891.—In this invention the driving plate can be 
used as a positive driver, or regulated so that the sligh tension 


posing apparatus, after having been —— ofcrystals 
and evaporated as far as advantageous, from the ion contained 
therein, by syst tic disp] t, so that the ion is obtained in 
an almost pure condition, and the entire quantity of the undecom- 
posed residual electrolyte which is now separated, returned into 
thecycle. The liquour containing caustic soda and coming from 
an electrolytical decomposing apparatus, is conveyed through a 





liquor contained in the vessel, and at the same time becomes 
saturated by dissolving the common salt in the electrolyte that is 
not entirely decomposed and is contained in the separated alkali. 
The liquor displaced from V' passes into V2, and forces in a similar 
manner the solution therein, which is richer in caustic soda, into 
V3, from which that retained by the common salt crystals, and 
which is richest in caustic soda, passes together with the liquor 
coming from S into the evaporating apparatus B. The solution 
isthen evaporated in B to such a degree that a sample taken 
therefrom will, on cooling, not solidify, but assume a syrup-like 
consistency, whereupon the entire contents are conveyed toa 
second displacing battery. The solution of caustic soda that 
issues from the vessel last charged of this battery is now brought 
to the desired strength in boilers B', and the clear caustic soda 
drawn off is poured into moulds. (Accepted July 20, 1892). 


9560. B. R. Banks, London. Casting Bullets. 
{4 Figs.) June 5, 1891.—This invention relates to a machine for 
manufacturing bullets, and comprises a plate rotating about an 
axis and having a series of radial apertures formed in the peri- 
phery thereof, the apertures forming moulds in which the bullets 
are cast. The mould wheel E consists of a disc having an annular 
recess formed on its face, and in the periphery are a number of 
radial apertures 6 corresponding in diameter to that of the 
bullets to be cast. Within the apertures are fitted pistons c, 
the outer ends of which are formed so as to be adapted to form 
one end of the bullet ; the inner ends being provided with pro- 
jecting lugs, which operate the same, and are adapted to be en- 
gaged with the cam groove in the plate J. The cam-plate is fixed 
upon the framing, and as the mould wheel revolves, the pistons 
are alternately drawn in and out by the action of the cam. The 
mould wheel rotates in the direction of the arrow. Opposite to 
the opening K the apertures 6 receive a charge of lead from the 
supply pipe. The further rotation of the mould wheel brings the 












, 





ie 
Ky 







S. 
ih 


WF 
©) Jex 
SS \ 
AHO y 
NYS 


“Hyg 
47] 
N 






Sb 
ele 
WU 


«( 
Sy 
is 


i 


















CE ARS 
<Q 
9560.8 LLY) Y, Ve 





paw up to the point where they are forced outward to a 
imited extent by the inclined face at this point, thereby causing 
the outer face of the metal contained in the apertures to project 
from the face of the mould wheel. The metal is now compressed 
between the upper disc H, the depressions in which form one end 
of the bullet, the inner end being formed at the same time by 
the end of the piston. As the mould rotates as the pistons 
arrive at the part of the cam between the points 4 and 5, they are 
forced further outwards, until at the latter point the bullet falls 
out into a receptacle. A shield L, which is carried upon the 
framing, is fitted to the ys set d of the mould wheel, the inner 
face being kept in contact therewith by means of springs. The 
shield is provided with a flaring opening, in the outer part of 
which is inserted the nozzle of the supply pipe, and a passage is 
made through the same to allow the surplus metal to fall down 
and return into the melting tank. The metal having been 
reduced to a fiuid condition in the tank, is drawn from thence, 
and caused to be projected from the discharge nozzle by a force 
pump. (Accepted July 6, 1892.) 


12,610. G. M. Capell, Passenham, Northampton. 
Turbines for Propulsive Purposes, &c. [8 Figs.) July 
24, 1891.—This invention relates to turbines for propulsive pur- 
poses as well as centrifugal pumps for raising or forcing water. 
J are the two sides, f1 the central disc, and g a baffle ring sur- 
rounding each inlet opening, each ring being fixed to its respec- 
tive disc f, and working in a recess formed for that purpose in the 
top of the inlet box. iis an outer and j an inner blade. A junc- 
tion-piece connects the two, and is curved on both sides to form 
the segment of a cylinder. The junction of an outer blade to its 













































































pipe first to a crystallising apparatus S, which s provided with 
an agitating device, and is connected with a bucket ladder T or 
chain pump, and in it the liquor is crystallised. The salt conveyed 
from the ap tus by the conveyor T falls through the hopper of 
the channel ¢ into the displacing apparatus V1, V2, V3, each of 
which is provided with a perforated -false bottom covered with 
woven wire fabric. The below the false bottom of each dis- 
placing vessel is connec by a pipe with the next vessel. As 
soon as one of the displacing vessels is filled with the salty pasty 
mass coming from the crystallising apparatus, a quantity of brine 
is admitted from a pipe ¢ into the vessel that was first filled, equal 
to the quantity of caustic soda solution found to be retained by 





the crystal pasty mas im the vessel. The brine displaces the 


12610 





junction-piece, and that of an inner blade to the same, are curved 
on bothsides to avoid eddies and to suit the flow of the water. 
The circle of the turbine-wheel is first divided according to the 
number of pairs of blades. If its diameter is 10 the radius of an 
outer blade is 5}, and the diameter of the circle of the inlet 
opening also 54. The radius of an inner blade j is the same as 
that of the circle of the inlet opening. Asingle turbine-wheel 
consists of a baffle ring g, its side disc f, the outer blades i, the 
inner blades j, and the junction-pieces k, as well as the opposite 
side disc f!, this latter having no inlet opening. (Accepted July 
13, 1892). . 





UNITED STATES PATENTS AND PATENT PRACTICE. 

von gs with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, be 





consul at the offices of ENcmvzERING, 85 and 36, lord: 
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MESSRS. SIEMENS BROTHERS’ ELEC-|¢lectric machine in which permanent magnets are| also because it provides a simple means for pro- 
|replaced by electro-magnets excited by the dy-!| ducing very powerful electrical effects.” 


TRICAL APPARATUS. 
(Continued from page 252.) 
HistoricaL MAcuHINEs. 

A CERTAIN portion of Messrs. Siemens Brothers’ 
exhibit at the Crystal Palace Exhibition took one 
back to the early days when Sir William Siemens 
and his brother, Dr. Werner von Siemens, of Berlin, 
did such sterling work in the development of the 
dynamo. The old “‘shuttle” armature was invented 
by Dr. Werner von Siemens in 1857, and was the 
forerunner of the Siemens ‘‘drum” armature which 
is so well known at the present time, and is one 


of the characteristic features of the Siemens dy-| 
The illustrations on the next page are of | 


namo. 
great interest, as they represent the earliest form 
of the Siemens dynamo. The machines are de- 
scribed in proper order according to priority. 


Siemens’ Direct-Current Dynamo, 1867. 

One cannot do better than make reference to a 
paper in the Proceedings of the Royal Society, 
fon the Conversion of Dynamical into Electrical 
Force without the Aid of Permanent Magnetism,” 
by C. W. Siemens, F.R.S., received February 4, 
1867 ; in which an account is given of a dynamo- 





;namo itself. This dynamo is illustrated in Figs. 
75 and 76, and it is truly surprising that it is of 
the inverted horseshoe type so largely used at the 
present time. The reader is referred to Enat- 


were used for lighting the Royal Naval Exhibition, 
and the dynamo of 1867. 





effects. 
machine seems to depend in an equal measure 
| upon the force expended on the one hand and upon 
| permanent magnetism on the other. An experi- 
ment, however, has been lately suggested to me by 
my brother, Dr. Werner von Siemens, of Berlin, 
which proves that permanent magnetism is not 
requisite in order to convert mechanical into 
electrical force ; and the result obtained by this 
experiment is remarkable, not only because it 
demonstrates this hitherto unrecognised fact, but 





NEERING, vol. lii., pages 619 and 710, for description 
and illustrations of the magnificent dynamos, which 


in order to see the striking similarity between them | to accumulate without its aid.” 


| After alluding to the introduction of electro- 
|magnets in place of permanent magnets as pre- 
| viously used, a description of the dynamo (Figs. 75 
|and 76) is given, and Sir William Siemens states : 
| ‘*The co-operation of the battery is only necessary 
for a moment of time in order to introduce the 
|magnetic action which will thereupon continue 
This, of course, 


| refers to the dynamo being self-exciting. Further 


Quoting from Sir W. Siemens’ Royal Society|on he says, ‘‘The mechanical arrangement best 
paper above referred to, he says, ‘‘ Since the great suited for the production of these currents is that 
discovery of magnetic electricity by Faraday in originally proposed by Dr. Werner von Siemens in 
1830, electricians have had recourse to mechanical | 1857,* consisting of a cylindrical keeper hollowed at 
force for the production of their most powerful twosidesfor the reception of insulated wire wound 
But the power of the magneto-electrical longitudinally, which is made to rotate between the 


poles of a series of permanent magnets, which 

|latter are at present replaced by electro-magnets. 
On imparting rotation to the armature of such an 
arrangement, the mechanical resistance is found to 
increase rapidly to such an extent that either the 
driving strap commences to slip or the insulated 
wires constituting the coils are heated to the extent 
of igniting their insulating silk covering.” 











* Du Moncel “ Sur l’Electricité,” 1862, page 248, 
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A very full description of this machine, with | 
illustrations, is given in a letter to the editor of The | 
Engineer for July 17, 1874, page 52, from which it | 
appears that at this date many of these machines | 
had been in use for different purposes; and in the | 
instrumentdepartment of Messrs. Siemens Brothers’ 
works one of them had constantly been used for 
magnetising steel by exciting a powerful electro- 
magnet placed on the top of the dynamo. This/| 
machine is still in use for the same purpose. Re- 
ferring to Figs. 75 and 76, the currents induced in 
the coil of the shuttle armature are commuted by a 
two-part commutator, against which bear a series of | 


; supplied with the ordinary brush gear, which is 

SIEMENS’ ALTERNATOR PRIOR TO 1872. ‘supported in the usual manner by the bearing 

Fig. 77 is aside elevation, and Fig. 78 an end bracket. The shaft is prolonged at one end, as 
elevation of an old shuttle alternator prior to shown, so as to admit of a pulley being fixed to it. 
1872, which was shown to the War Office autho- This transformer was intended to ‘‘ step-down.” 
rities in July, 1872. The water-cooling arrange- A current of about 10 ampéres supplied at a poten- 
ment alluded to in the last quotation was used in tial difference of 700 volts to the motor armature 
this machine, the water being led into it by a (3.97 ohms resistance between brushes) with a 96- 
pipe between the magnet windings, as shown, part commutator, caused it to run at about 700 
and taken out underneath the armature. It revolutions per minute ; and a current of about 75 
was connected up to an arc lamp; its magnets ampéres ata potential difference of 75 volts was 
were separately excited, and with a speed of 600|obtained from the generator armature (0.068 
revolutions per minute of the alternator a light of | ohms resistance between brushes) with a 48-part 
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collecting pieces, which are kept in contact by 
means of coiled springs, asshown. The windings | 
for the electro-magnets of the dynamo, as also) 
those for the electro-magnet used for magnetising | 
steel, are placed in series with one another and 
with the armature, the dynamo in this case being | 
‘*series”? wound, 

In reference to the Von Hefner Alteneck 
method of winding drum armatures, this letter | 
says: ‘‘ An improvement has lately been effected 
by constructing a multiple Siemens’ armature which 
carries several helices round the cylindrical iron 
armature in such manner that instead of one 
reversal taking place each revolution of the arma- 
ture, four, six, or eight now occur in the same 
time. By these means the speed of the machine | 
could be proportionately reduced. Such a machine 
will produce an electric light equal to 14,000 
standard sperm candles at about 350 revolutions 
per minute, leaving the coils moderately cool, so 
that no artificial cooling may be applied.” 


1700 normal candles was obtained. This form of|commutator. The above figures are taken from 
machine was very shortly replaced by the D; hori- | actual tests made in November, 1883. 

zontal type ; it had the same form of magnetic cir- | ‘ 

cuit as that shown in Figs. 75 and 76, but was not (Zo be continued.) 
supplied with the two-part collector. It conse- 
quently gave alternating currents. 





Siemens’ Motor-GENERATOR, 1883. LITERATURE. 


Figs. 79 and 80 illustrate in front and side ele- A Manual of the Steam Engine. By Professor R. H. 
vations respectively a direct-current motor gene-| THurston, Director of Sibley College, Cornell Uni- 
rator or transformer, constructed in the autumn of _ versity, U.S. New York: John Wiley and Sons. 
1883, which has been in constant use since that In this important work the history of the steam 
date. The frame and magnet cores are of the usual |engine, its theory, practice, and experimental 
horizontal type, size D,,; but there is one magnet | working are set before us. The field is vast, but 
bar less than usual to make room for the second | few will be disposed to cavil because the author 
commutator. There are two separate armature has not completely succeeded in his attempt to 
circuits, each with its own commutator, but cover the whole area. An endeavour is made to 
both circuits are wound on the same arma- | summarise all that is known respecting every kind 
ture core, and consequently rotate in the and type of steam engine, but, large as the two 
same magnetic field. The commutators are volumes are, and methodically as their contents 





‘placed at each end of the armature, each being|are arranged, the subject is too extensive to be 
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dealt with in any single work. Too much has been 
attempted, but much has been achieved. 

The book is divided into two parts. The first 
volume contains the history and theory of the 
steam engine ; the second, its design, construction 
and working, finance, and a large number of care- 
fully selected engine and boiler tests, In the 
historical portion, extending over about 70 pages, a 
sketch is drawn of the gradual development and 
application of steam, and the growth of stationary, 
locomotive, marine, and fire engines. As a great 
civilising agent, steam has done more for the 
advancement of the world than all the labours of 
kings and statesmen, and few things are more 
instructive than a comparison between the past 
and our present knowledge of the steam engine, 
and of the laws governing its construction and 
working. A hundred years ago, at the time of 
Watt’s inventions, the steam pressure was about 
41b. or 51b. In a triple-expansion engine of the 
present day, it averages from 180 1b. to 200 Ib., and 
the author cites marine engines built by Messrs. 
Perkins, in which the steam pressure was 350 Ib. to 
the square inch, and the consumption of coal is 
said to have been 1 lb. per horse-power per hour. 
The first working steam engine built by Newcomen 
consumed 20 1b. of coal per horse-power per hour. 
The development of the engine itself from the 
single to the multi-cylinder type, the ‘‘ differentia- 
tion” of its parts, a term introduced, we believe, by 
Professor Thurston, and the improvements effected 
in expansion, quality of the steam, speed, protec- 
tion of the cylinder against radiation, and the use 
of the surface condenser, are all important points 
entering into any careful study of the steam 
engine. 

In considering the structure of the different types 
of engine the author has adopted Weisbach’s 
system of classification, and divides them according 
to the number of cylinders, the construction, 
whether vertical, horizontal, or inclined, fixed or 
movable, and according to the action of the steam, 
and the method of power transmission. The fol- 
lowing are the chief types: Stationary engines 
for mills, pumping engines and steam turbines, in- 
cluding the Corliss with its well-known valve 
gear, portable and semi-portable, road, agricultural, 
and steam fire engines, experimental and rotary, 
and locomotive and marine engines which, both in 
number and size of engines made, and in commer- 
cial importance, exceed all other kinds. These 
various engines are again subdivided according to 
their speed, whether moderate or high, and to the 
pressure, degree of expansion, and number of 
cylinders used. 

In the chapters relating to the philosophy of the 
steam engine, the science of thermodynamics and 
the mechanical theory of heat are summarised. 
The author does not hesitate to assign to Mayer, 
then an obscure German physician, an equal 
share with Joule in the great discovery of the 
mechanical equivalent of heat, but the claims of 
Hirn, the third great contemporary worker in this 
field, he passes over in silence. He alters slightly 
the figure determined by Joule as representing the 
number of thermal units absorbed in work, or heat 
required to raise 11b. of water through 1 deg. Fahr. 
Joule fixed the number, as is well known, at about 
772, but the author is of opinion that between 776 
and 780, or about 1 per cent. higher, is a nearer 
approximation to the truth, and this basis of calcu- 
ation appears to be generally accepted and adopted 
in America. 

The theory of the steam engine is well treated, 
and in an interesting manner. The perfect cycle 
defined by Carnot was applied by Clausius and 
Rankine, each working independently of the 
other about the year 1849. Both explain clearly 
and concisely the phenomena of the manifestation 
of heat in asteam engine, and additional light has 
been thrown on the point by the researches of Sir 
W. Thomson, now Lord Kelvin. The problem 
of cylinder condensation, and the method of check- 
ing it by the use of proper steam jackets, was first 
experimentally tested by G. A. Hirn. His paper 
in 1855 describing the results and conclusions at 
which he had arrived, was an important innovation 
in the then existing knowledge of the subject, when 
few reliable experiments had been made. The 
subject also occupied the attention of Mr. D. K. 
Clark, who was the first to discuss the effect of 
cylinder condensation of the steam upon the 
maximum efficiency of the engine. Hirn, how- 
ever, may claim the honour of having laid the true 
scientific basis for the investigation of the pheno- 








mena in steam engines. He founded what is 
known as the Alsatian school and, assisted by 
Hallauer, Grossetéte, Dwelshauvers- Dery and 
others, constructed upon the groundwork of ex- 
periment, a correct theory of the real and practical, 
as distinguished from the ideal engine. This part 
of the book is a valuable tribute to the labours of 
a distinguished man, whose work is still too little 
known in England. Others noted for their efforts 
in the same direction are Mr. Isherwood, Pro- 
fessor Cotterill, and Professor Dwelshauvers-Dery, 
who since the death of M. Hirn has continued his 
researches. The author divides the period during 
which the philosophy of the steam engine was 
evolved into three parts ; the primary, that of in- 
complete investigation and inaccurate theory ; the 
secondary, establishing the thermodynamic theory 
of the ideal engine ; and the tertiary, producing the 
true theory of the real engine. 

The thermodynamics of the real engine show 
first the amount of heat supplied, and secondly 
that utilised by transformation into energy, or 
work, The author draws a distinction which will 
be new to most English readers between energetics 
and thermodynamics, energetics being considered 
as the parent science, to which thermodynamics is 
related as a part to the whole. The student will 
find much valuable information in the various data 
respecting internal and external work, the absolute 
zero of temperature, and the definition and 
measurement of heat, specific and latent. In a 
table of temperatures of gases, liquids, and solids, 
the freezing point of strong whisky and rum is 
included, the bearing of which upon the study of 
the steam engine is a little difficult to see. In this 
part of the subject general equations for perfect 
gases, and the nature of isothermal and adiabatic 
expansion are explained, real and ideal diagrams 
contrasted, and the variations in the curves pro- 
duced by cylinder condensation and leakage de- 
scribed. <A table of working formule for thermo- 
dynamics is added. The author’s frequent use of 
the word ‘‘ card” instead of ‘‘diagram,” although 
it is often employed in this sense even in England, 
has an unpleasing effect. 

In any practical consideration of the behaviour 
of steam in an engine cylinder, the causes of waste 
of energy, and consequent diminution of efficiency, 
must be carefully studied. Contrasting the real 
and the ideal engine the author says: ‘The ideal 
engine illustrates simply the transformation of 
thermal into dynamic energy, with no other loss 
than that unavoidable waste due to the second law 
of thermodynamics. . The real engine is a 
piece of mechanism composed of substance in- 
capable of retaining heat, and permitting free 
transfer to and from the working fluid, wasting 
large quantities externally by conduction and 
radiation, and internally by alternate storage in 
its own substance, and restoration to the working 
fluid in such manner that transfer occurs without 
transformation in large proportion.” The remarks 
that follow on cylinder condensation, and how to 
reduce it, are good and practical. Waste of heat in 
a steam engine is either thermodynamic, physical, 
or mechanical, and can unquestionably be mini- 
mised by the use of a steam jacket. The thermal 
gradients of heat through the cylinder walls show 
the skin action, or effects of the colder walls. The 
author gives diagrams illustrating these movements 
of heat, and, although he does not go into the 
question of the actual temperature of cylinder 
walls in detail, he evidently believes in the im- 
portance of wall action and efficient jacketing. 

The subject of cylinder condensation with vary- 
ing speeds and different types of engine, is dis- 
cussed at great length. The results of a number of 
experiments made by Clark, Hirn, Willans, 
Emery, Reynolds, Gately, and Kletsch, show the 
thermal units lost per hour per square foot of 
internal cylinder surface per degree range of 
temperature. The value of what the author terms 
the ‘‘condensation constant ” has also been calcu- 
lated by Professor Cotterill, Professor Marks, and 
himself, but their figures differ, and the subject 
evidently requires further investigation and careful 
tests. The phenomenon of re-evaporation has been 
observed both in jacketed and unjacketed engines, 
and condensation is known to vary according to 
changes of pressure, temperature, and speed. It 
is, however, very difficult to formulate any theory 
for internal condensation that can be applied in 
the majority of cases. Professor Dwelshauvers- 
Dery has introduced a graphic method of repre- 
senting the heat going into and going out from the 











metal wall by drawings showing the exchanges of 
heat, which is described in detail. The author 
reviews the various methods of restricting cylinder 
condensation, but he says little about superheating 
the steam, and does not appear to know of some 
new experiments lately published on the subject. 
In his opinion the most effective means of checking 
cylinder wastes are drying the steam, lining the 
cylinder with a non-conductor, increased speed, 
jacketing, and ‘‘ compounding,” or using two or 
more cylinders instead of one. 

The question of friction in engines is carefully 
handled, and the coefficients are calculated in a 
clear and practical way, which will be appreciated 
by engineers and constructors. The author has 
evidently made a special study of this branch of 
the subject, and quotes a number of experiments 
as a guide for determining the internal friction of 
the different parts of an engine, at varying speeds 
and pressures. A series of useful Tables is given, 
in one of which the loss in weight is calculated of 
axle bearings of different metals on railways, per 
100 mile run. 

Part of the passage relating to the amelioration 
of wastes is a repetition of the restriction of 
cylinder wastes in the previous chapter. The 
author is of opinion that the multiple or two- 
cylinder engine is better adapted to reduce losses 
of steam condensation than a single-cylinder engine. 
In the compound system a real economy is obtained 
because the waste is divided between several 
cylinders, and the limits of economical expansion 
and tranformation of heat into work are enlarged. 
The percentage of waste is found to be about 30 per 
cent. for single, and 10 to 12 per cent. for triple 
engines. In the following Table the author gives 
the calculated steam economy with the various 
classes of engines. 





| Water oul Fuel per | 








? : | Indicated | Indicated, Gain Gain 
Type of Engine. | Horse- | Horse- | Total. Differ- 
Power. Puwer. | — 
Ib. Ib. per cent per cent 
Ideal engine a fal 9.82 10 =| 
Simple eingle cylinder ..| 20.5 22 | 
Double-expansion ws 14.9 1.6 20 20 
Triple pe e-| 18.0 1.4 30 10 
Quadruple ,, ..| 121 1.34 40 |} 10 
Quintuple ,, | 116 1,24 60 | 10 


Two methods of drying the steam are described, 
viz , superheating before it enters the cylinder, 
and surrounding the cylinder with a steam jacket. 
The author seems somewhat in doubt regarding the 
advantages of superheating, but thinks it a help 
towards economy, though not a complete remedy for 
internal wastes, and that superheated steam can 
probably never be used as a working fluid in the 
ordinary steam engine. Its chief value in his opinion 
is that it improves the quality of the steam, and 
renders it more nearly like a perfect gas, and that it 
tends to reduce initial condensation, and to leave 
the walls of the cylinder dry at release. The 
chapter on the influence of steam jacketing will be 
read with interest by many for the careful summary 
of experiments it contains, although there is a 
good deal of repetition. For engines running at 
ordinary speeds the author thinks efficient steam 
jacketing desirable, but it is of the utmost im- 
portance to have steam only in the jacket, and to 
exclude air and water. He agrees with Professor 
Dwelshauvers-Dery that the use of a steam jacket 
should be to insure the dryness of the internal sur- 
face of the cylinder at release, whether the steam 
sent to the jacket and cylinder be gaseous, wet, or 
dry. The action of the steam jacket is shown by 
Tables, and its efficiency computed by ideal as 
well as by actual engines, and the whole of this 
part of the subject is clearly treated. 

There are no less than ten heads under which 
the efficiencies are classed, such as the efficiency of 
the engine, boiler, combustion, thermodynamic, 
maximum, commercial efticiency of a given plant, 
&c. All these are ‘expressed in formule illu- 
strated by curves, and exhibited together on one 
diagram, which will be found of use to the advanced 
student. Some of the Tables have already appeared 
in the author’s former works. Those giving 
logarithms seem scarcely necessary in a work of this 
kind, but in others a useful innovation has been 
made by giving the temperatures in Centigrade as 
well as in Fahrenheit degrees. In various parts of 
the book French and English measures occur to- 
gether, probably because metric measures are legal 
in America, though unfortunately not much re- 
cognised in England as yet. 
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In the second volume the author treats his sub- 
ject less from a theoretical and more from a prac- 
tical point of view, better suited to constructors 
and engineers. In the general design of a steam 
— the selection of a good type with careful 

ancing of the parts is, he considers, of great 











importance. The materials of the siructure, dis- 
tribution of the work, different types of pistons, 


connecting-rods, crank-pins, condensers, valve 
gear, flywheels, propellers, paddle-wheels, &c., and 
all the principal parts of land and marine engines 
are passed in review and illustrated by good draw- 




















ings. The size of boilers, chimneys, flues, and 
grates, and rates of evaporation do not appear 
strictly relevant to ‘‘the design of a steam engine,’ 

and the diagrams at page 60, vol. ii., showing the 
ideal and actual expansion in compound and triple 
, engines, would have been better placed in the first 
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MODERN UNITED STATES ARTILLERY; 12-IN. 52-TON GUN. 


(For Description, see Page 286.) 


WY. 


SN 
N 


Z 

Gy 

4 

5 

Y 

YZ 
Nis 

Z 


Abas 


+ 50-4 





Section 6. b.: oe 























Fig. 498 


Rear Elevation 









































Elevation & Section 








i oe 







yj alll 
; 4 “\ Reco 


Vhenarss=: 


C ylind ers 














SSS ESS 


LIL la py 
y PPL LS II, Ht; 
SAY pi fpip, Jif tp-f/. 











SS 























286 


ENGINEERING. 


[Sept. 2, 1892. 








volume, where the subject is discussed at length. 
Concerning the construction of the exhaus steam 
passages, the author says: ‘‘ Exhaust steam 
passages should not be permitted to traverse the 
cylinder in contact with the walls of steam spaces, 
whether of the steam parts or of the cylinder 
itself, as such a construction causes loss of heat by 
direct transfer.” The remarks on surface con- 
densers are good and useful, but the Tables of 
comparative speeds of vessels, and the lists of 
vessels of the United States Navy, and of marine 
screw engines by Messrs. Maudslay, appear some- 
what out of place and tend to overload the work. 

In the chapter on valves and gearing all the 
newest forms of valves are described, as Marshall’s 
gear, Joy’s valve motion, expansion valves, steam 
reversing gear for marine engines, and almost all 
methods of steam distribution. Most of them are 
illustrated by good drawings and diagrams. The 
Corliss valve gear is well described, but it is strange 
to fiad no mention in this chapter of the Sulzer 
valve gear, so much used in Europe. The different 
forms of governor, from that of Watt up to the 
latest type of the shaft governor, the parabolic, 
loaded, astatic, spring, differential, the flywheel as 
governor, and its weight and form in different cases, 
are described and classified. The essentials of a 
good governor are promptness of action, accuracy 
of operation, and delicacy of adjustment, and the 
utmost care is required in determining the force to 
be exerted, the resistance to be overcome, the 
inertia of reciprocating parts, speed, equilibrium, 
&c. The author is of opinion that the proper 
balancing of an engine, the adjustment of its parts, 
and the effects of cushioning and compression, are 
of special importance in engines running at high 
speeds, 

The materials to be used for the actual construc- 
tion of an engine are carefully reviewed and con- 
sidered. The chief of these are cast iron, wrought 
iron, steel, brass, copper, tin, and their alloys, 
manganese-bronze and phosphor-bronze. This part 
of the subject is treated at length, specially the 
details of shop steel cutting tools and their har- 
dening, and speeds for boring, planing, &c., which 
are hardly in keeping with the matter in hand. 

In discussing the care and management of the 
engine and boiler, the author wisely makes allowance 
for the frailty of human nature in engine-drivers. 
He says: ‘*The care of a locomotive demands, 
more than, perhaps, any other situation known in 
civil life, a combination of intelligence, courage, 
self-confidence, quickness of mind, eye, and hand, 
readiness in emergency, and absolute steadiness, 
such as should command the respect and admiration 
of all men.” When the importance of the charge 
is considered, no detail is too trivial, and even the 
packing and oiling, wear and inspection of the 
engine, and the remedying of sudden accidents to 
the machinery, deserve mention. The hints on the 
hospital treatment of the injured are doubtless use- 
ful, though a little out of m ian The chapter on 
engine and boiler trials is condensed from the 
author’s ‘‘ Handbook,” and contains much useful 
advice for carrying out tests. Too much importance 
can hardly be attached to all the details required 
to make up a complete experiment, the precautions 
to be observed, the irregularities avoided, and the 
correctness of the apparatus and instruments used, 
especially the indicators and springs. There are 
various kinds of tests, calorimetric, brake, &c., and 
different calorimeters are used for testing the 
quality of the steam or the amount of moisture it 
contains. The directions given for making a 
trial, measurement of temperatures, and other 
instructions are very complete, and in the appendix 
blank ferms are subjoined to fillin, The American 
Society of Mechanical Engineers has proposed a 
standard system of conducting trials of engines and 
boilers, to which the author refers, and he describes 
in detail many actual trials made in America 
and England. There are two methods of testing 
an engine, used separately or together in most 
trials. In the first, the amount of heat energy sup- 
oes by the boiler ; in the second, the amount of 

eat energy rejected by the exhaust. Hirn combined 
the two, and was the first to exhibit a balance-sheet 
of the heat going into and coming out of an 
engine, which has since been very largely adopted. 

It is, we believe, the first time that space has 
been devoted, in a work of this kind, to specifica- 
tions and contracts, though they are very important 
from a purchaser’s point of view. The author 
wishes to leave nothing to chance or uncertainty. 
Specifications as drawn up in America and England 





are given for the various types of engine, showing 
the quality of the materials to be used, as iron, 
bronze, alloys, and tests by an expert for verification 
and acceptance of the contract are described in 
detail. Questions of finance, costs and economies, 
receipts and expenditure, are analysed, and blank 
samples of engine accounts are given, showing ex- 
penses and cost per horse-power of different kinds 
of engines. As an example the repairs and re- 
newals on the Pennsylvania Railway are cited and 
illustrated by graphic curves ; and the designing 
and cost of a steam engine for electric installation 
is described, with the total running expenses for a 
year. The quantities of oil used in various places, 
and methods of testing it, are also given. The 
author divides the methods of transmitting power 
under five heads, viz., by shafts, ropes, water pres- 
sure in pipes, compressed air, and electric currents. 
He compares these different systems, with their 
advantages and disadvantages, and the losses in 
each case. The Tables at the end of the second 
volume on the properties of copper and tin, 
and copper and zinc alloys, are condensed from a 
larger work by the author on the same subject, and 
will be found useful. 

Taken as a whole, these volumes form a valuable 
work of reference for steam engine students and 
engineers. Too much has perhaps been aimed at, 
and the difficulty of dealing with so vast a subject 
is complicated by the introduction of a good deal 
of matter which to English notions appears extra- 
neous. The praises lavished by the author himself 
upon his publishers and their assistants in the pre- 
face to the second volume read somewhat strangely, 
but the book is well got up, and paper, printing, 
illustrations, and binding leave little to be desired. 
The price of the work is rather high, and two pounds 
will appear a large sum for young engineering 
students, for whom the author informs us the book 
is mainly intended. The Tables are carefully com- 
piled. The index, however, does not always cor- 
respond with the contents of the volumes, as in 
chapter iv., vol. i., stated in the index to begin at 
page 290, whereas it does not begin till page 296. 
A good deal of repetition in various parts of the 
work has been already noticed. The same ideas in 
almost the same words are repeated in the chapters 
(vol. i.) treating of the restriction of cylinder con- 
densation and the amelioration of wastes. The 
same paragraph beginning ‘‘ Hirn published his 
memoirs,” occurs word for word on pages 269 and 
624 of vol. i., and at pages 672 and 673, vol. i., a 
page and a half, beginning ‘‘superheating the 
steam,” will be found verbatim again on pages 598 
and 599. These defects will doubtless be remedied 
in a later edition. 





MODERN UNITED STATES 
ARTILLERY.—No. XXIII. 
Unitep States Army 12-In. BREECHLOADING 
RirtE. (Fics. 477 to 492.) 

Tue largest gun yet built for the United States 
army is the 12-in. breechloading rifle, which weighs 
52 tons (see Fig. 477). 

The gun is composed of the following parts : One 
tube ; one jacket ; ten C hoops; five D hoops; 
seven A hoops; eight B hoops; one filling ring ; 
one copper caulking ring ; two coupling pins ; the 
various parts of the breech mechanism. 

The tube is 416.3 in. in length, and varies in 
thickness of walls from 3.9 in. over the powder 
chamber to 2.55 in. at the muzzle. This reduction 
is given by a series of steps or shoulders. Under 
the C,, Cy, and C, hoops the diameter of the tube 
is uniform, but, at the front end of the C, hoop, the 
diameter is reduced by a step 0.50in. At the 
front of the C, hoop there is a similar shoulder ; 
the remaining shoulders are under the middle of 
the other C hoops. 

At the breech end of the tube (Fig. 479) will be 
noticed a lining tube which extends over the powder 
and shot chambers to a distance of 160 in. This 
tube is to be inserted in the manner shown, after that 
portion of the bore has been so eroded as to render 
the gun practically useless. By this means it is 
expected that the life of the gun can be consider- 
ably increased. The total length of the bore from 
the head of the mushroom to the muzzle is 408 in. 
or 34calibres. In additionto the shoulders under the 
C hoops the tube has three shoulders under the 
jacket, one at the rear end of the tube, 2.5 in. in 
depth ; the second is 7.8 in. from the rear end of 
the tube, and is 0.80 in. in depth; the third is at 
the front of the jacket, and is 0.25 in, in depth. 





These shoulders are for the purpose of distributing 
the longitudinal strain between the tube and jacket, 
and to reduce the diameter of the bore of the jacket 
in rear sufficiently to receive the breech-block. 

The jacket is 173.45 in. in length and projects to 
the rear of the tube, a distance of 18.9 in., for the 
purpose of supporting the breech-block, and is in 
contact with the tube for a distance of 154.55 in. 
The jacket has, on its bore, steps corresponding to 
the shoulders on the tube; and in addition to these 
shoulders, to preventany possible relative motion 
between the tube and jacket at its forward end, the 
jacket is pierced by six pins, 60 deg. apart, which 
screw through the jacket and enter the tube a dis- 
tance of 0.4 in. The D, hoop being shrunk over 
the ends of the pins prevent any possibility of their 
being thrown out or working loose. A second 
method of coupling the tube and jacket is by means 
of two steel coupling pins, which are driven into 
holes drilled partly in the tube and partly in the 
jacket at the front end of the latter, the pins being 
inserted tangentially instead of radially. From 
the front of the jacket to the end of the tube are 
shrunk the C hoops, ten in number, and covering 
the tube for a distance of 266.55 in. The first four 
C hoops are cylindrical on their interior and of 
uniform diameter ; the other C hoops are cylin- 
drical, but of two different diameters in order to 
make them fit the shoulders on the tube which they 
cover. The joints between the jackets and hoops, 
to include hoop C;, are plain abutting joints since 
they are covered by the D hoops. The hoops from 
C, to Ci) are locked together by means of lips and 
recesses, so that relative motion between the hoops 
is impossible, and incidentally considerable longi- 
tudinal stiffness is given to the tube. Figs. 480 to 
482 are enlarged views of various joints. 

The five D hoops extend in the order of their 
numbers from a shoulder on the jacket towards 
the muzzle, overlapping the jacket and C hoops as 
far as the middle of the C; hoop, a distance of 
111.50 in. It will be noticed from the figures that 
under the front end of the jacket on the tube there 
isa shoulder. The jacket abuts against this shoulder 
on one side and the C, hoop on the other. On 
the exterior of the jacket at its front end is 
a shoulder 0.05 in. in height and 4.0 in. 
in length; on the exterior of the C; hoop is a 
similar shoulder, also 4 in. in length and 0.6 in. in 
depth. D, is a locking hoop, which has arecess on 
its underside to fit over these shoulders, which, 
being shrunk on, locks the jacket and C, hoop, so 
that relative motion between the jacket, tube, 
and C, and D, hoop is impossible. From this 
method of assembling there is necessarily a slight 
space left between the D, hoop and jacket.. This 
is closed by a filling ring, 1.35 in. wide and 1.75 in. 
deep, made in halves and having a driving fit. 
Over this ring, securing it in its seat, is shrunk the 
A, hoop. This hoop is stepped on its interior and 
abuts against a shoulder on the jacket. It also 
at its forward end has a small lip which covers a 
shoulder on the D, hoop. The other A hoops 
are shrunk on over the jacket from the A, hoop 
towards the breech in the order of their numbers. 
They are all cylindrical, and have plain abutting 
joints except the A; hoop. This hoop is much 
our than the others, and on its interior has a 
recess similar to the one described in the D, hoop, 
and is shrunk over a shoulder on the jacket. 
The object of this is to increase the longitudinal 
strength of the jacket where the latter will sustain 
the greatest pull of the breech mechanism. Over 
the A hoops from a shoulder on the A, hoop to the 
rear of the gun, a distance of 153.40 in., are shrunk 
the B hoops. They are all cylindrical and have no 
shoulders ; B, hoop is also the trunnion hoop. 

The screw thread which carries the breech-block 
is cut on the jacket in rear (Fig. 487), and, in this 
gun, there are four threaded and four slotted sectors, 
Between the rear of the tube and the jacket there is 
aspace of 0.05in. This is for the purpose of prevent- 
ing the jacket, on contracting after firing, from strik- 
ing a blow on the tube which might crack the jacket. 
This space is covered by a lipon the tube, between 
which lip and the jacket is inserted a copper caulk- 
ing ring. At the rear end of the tube is the gas- 
check seat and its taper entrance, the total length 
of the two being 4.55 in. The powder chamber is 
63 in. long, 14.2 in. in diameter, and has a volume 
of 12,113.5 cubic inches. 

The chamber is joined to the rifled bore by a 
conical slope 18 in. in length, the front part of 
which forms a seat for the rotating band and centres 
the projectile. From the front of this slope, for a 
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distance of 48 in., the tops of the lands are made 
conical, the diameter in rear being 12.06 in. and in 
front 12in. This causes the rotating band to be 
forced more gradually into the rifling and relieve 
the strain on the band. 

The rifling curve is a semi-cubic parabola, increas- 
ing from one turn in 50 calibres at the origin to one 
turn in 25 calibres at a distance from the muzzle of 
24 in., from which point to the muzzle it is uniform 
in order to steady the projectile. 

The number of grooves are 72 ; depth of grooves, 
.06 in. ; width of grooves, 0.3736 in.; width of 
lands, 0.15 in. 

The Breech Mechanism (Figs. 486 to 489).—The 
breech-block is similar to that of the 10-in. gun. 
Two handles cut out from the block itself are of use 
in assisting the withdrawal and rotation of the 
block. The block has four threaded and four 
slotted sectors, and is pierced by an axial hole to 
receive the spindle of the mushroom head. The 
weight of the block is 1135 lb. 

The mushroom head, obturator pad and cups, 
locking nuts, and the four anti-friction washers, 
alternately of brass and steel, are similar to those 
of previous guns. 

The vent cover is similar to that of the 10-in. gun. 
It is pivoted to the block near its upper end and its 
lower end, in all except the locked position of the 
block, closes the vent. To open the block it is 
rotated in a direction opposite to the hands of a 
watch. Gravity tends to make the vent cover drop 
away to the left of the vent ; this is prevented by 
the form of the slot in which the vent cover hangs, 
and from the bearing of the upper surface of the 
vent cover in a concentric groove in the bronze 
bushing. On closing the breech, just as the block 
is locked, the vent cover arrives at the end of the 
concentric groove, the motion of the upper end of 
the cover is checked, and consequently the lower 
end swings to the right clearing the vent. 

The rotating ring, which constrains the block to 
rotate with it by means of a lug engaging in a 
slotted sector of the block, and yet which allows 
the block to be withdrawn through it, is similar to 
that of the 8-in. and 10-in. gun. The means by 
which the block is rotated is similar to the same 
device in the 8-in. gun, except on account of the 
extra weight of the block a compound gearing is 
used. The translating roller with its double thread, 
the latch, and the tray are the same as those pre- 
viously described, with one exception, in the last. 

The weight of the block complete and the tray 
is over 1800 lb., and consequently there is great 
friction on the tray hinge, and in order to allow 
the block to rotate freely this tray hinge is provided 
with an anti-friction bearing. 

This bearing consists of a top and a bottom 
washer separated by an intermediate washer, all of 
hardened steel. The intermediate washer is sepa- 
rated from the top and bottom washer by separa- 
tors of steel, each pierced by twenty-four holes to 
receive and retain in place balls of hardened steel. 
By this device the friction on the tray hinge is 
sufficiently reduced to cause the block to revolve 
freely when on the tray. The breech mechanism 
is securely held in place by the breech-plate. 

The gun of this type has been completed and de- 
livered at the proving ground at Sandy Hook, Ex- 
periments are being made to determine a suitable 
powder. An imported powder proved unsatisfac- 
tory, but Messrs. Du Pont have thus far produced 
a sample which, with a charge of 440 lb., gave toa 
1000-lb. projectile, a velocity of 1862 ft. witha 
pressure much below the limit, and it is expected 
that they soon will produce a powder that will give 
the anticipated velocity of 2000 ft. with a pressure 
of 37,000 lb. 

The Midvale Steel Company will furnish armour- 
piercing projectiles made by the Holtzer process. 
A large number of forgings for the manufacture of 
guns of this type at the Government Factory, and 
a large number of guns to be built at private works, 
have been ordered. 

Ballistic Particulars of * — Army Breeehloading 
ifle. 


Calibre ... aes ae oe ee 12 in. 
Weight ... «ae “is =a sis 52 tons. 
Length ... an _ ue ae 36.6 ft. 
Length of bore... bs ~ ...  84calibres. 
Twist in number o proses er 

calibres muzzle ast 25 
Number of grooves... ee “a 72 
Wen se Pe Ss tes .373 in. 
Depth ,, 55 ne — “« Ae 
Width of lands aie A ae alt os 
Powder \ Keneth ea ea ea 
Chamber f Diameter... Sea aes 14.2 ,, 





Weight of charge wi ase eg 440 Ib, 
‘“ yrueie ete as 2 1000 ,, 
. of charge to weight 
Ratio : ot projectile oo 1 Ib. to2.21b. 
: of projectile to wei 
ae ee \ 1 to 116.5 Ib. 
Tnitial ei > 4 iad 3s Gs 2000 ft. 
‘oti a Ks ... 26.089 ft.-tons. 
sa f Per ton of gun ... -. OOO 99 
unergy \ Per poundof powder ... 59.5 ,, 


Figs. 492 and 493 are views of a mounting for the 
12-in. 52-ton gun. 





THE BRITISH ASSOOIATION. 
(Continued from page 259.) 
THe PuysicaL anp CuHemicaL SEcTIONs. 

THe expectations of those who looked forward 
to the Edinburgh meeting with enthusiasm have 
not been wholly realised. Certainly the conditions 
of the meeting were excellent, and the weather 
was extremely favourable. One day of heavy rain 
was not an unreasonable hardship; the British 
Association is accustomed to bad weather. Histo- 
rical reminiscences, educational institutions, Clyde 
industry, Glasgow municipal administration, and 
the Forth Bridge presented manifold and unusual 
attractions at a distance of eight hours’ railway 
journey from London. The attendance rose once 
more to a little above 2000. But the sum total 
of the attendances at the section rooms was dis- 
appointing, a fact on which the local press did 
not fail to comment. The excursion committees 
had been busy ; besides afternoon walks—a some- 
what novel creation, for which tickets were exacted, 
and, of course, not required—seventeen excursions 
had been provided for Saturday and fifteen for 
Thursday. A smaller number would have saved a 
great deal of trouble and annoyance and pleased 
all sides, local secretaries, guides, hosts, and guests, 
far better. 

The sections were all housed in the Old and New 
University Buildings, within a few minutes’ walk 
of one another Notice boards to announce the 
number of the paper being read had been placed 
at the respective entrances, and the attendants 
would probably have been willing to mark the num- 
bers, if they had been properly instructed. Several 
sections, notably EK (Geographical) and F (Kco- 
nomic Science and Statistics), issued practically 
complete programmes on Thursday, August 4. 
Sections A and G could only give a provisional 
general scheme, and B had to content itself with a 
list of papers to be read. That the programme of 
the day can generally be obtained only an hour or 
two before the commencement of the proceedings, 
and is not always adhered to afterwards, is not 
the fault of the secretaries who have an arduous 
task to perform, for which they receive little 
acknowledgment. A notice, conspicuous on the 
journal, says: ‘‘ No report, paper, or abstract can 
be inserted in the volume unless the manuscript 
is in the secretary’s hands by 4 p.m. on Wednesday, 
August 10.” Another notice requests members 
proposing to read papers to forward the same 
immediately to the secretaries. This second notice 
is evidently interpreted as meaning that any time 
will do. Sixty-four papers, comprising many im- 
portant contributions, and thirty-five electrical 
papers, were brought before Section A (Mathe- 
matical and Physical Science). Very few of the 
committee reports, not to mention the papers, had 
been in the hands of the secretaries early enough 
to allow of abstracts being printed, and not even 
the day and hour for reading could always be 
settled in time. Section B (Chemistry) was less 
overcrowded with papers, but similar difficulties 
had to be contended against. Probably the con- 
venience of the eminent scientists is studied too 
much. Without them the meetings would collapse. 
But it is not conducive to the interests of the Asso- 
ciation that papers embodying years of research 
should be crowded out, finally to be disposed of in 
literally five minutes. 

Notwithstanding the usual amount of grumbling, 
the proceedings of Section A were decidedly suc- 
cessful. Professor Schuster, F.R.S., of Owens 
College, Manchester, was a very able president ; 
occasionally, perhaps, he need not have hesitated 
to rule with that firmness which he has frequently 
displayed when temporarily occupying the chair. 
He was well supported by the secretaries, Mr. 
R. E. Baynes, M.A., of Christ Church, Oxford ; 
the Recorder, Professor A. Lodge, of Cooper's 
Hill ; and Dr. Peddie, of Edinburgh ; and by vice- 





presidents and committee members from the 


United Kingdom and abroad. The lists 
of foreign visitors becomes longer every year. 
Professor von Helmholtz came accompanied 
by two of his assistants at the Physikalische 
Reichsanstalt, Drs. Kahle and Lindeck ; Professors 
Du Bois, of Berlin, and Ostwald, of Leipzic, are 
now well known at the meetings; the latter's 
co-worker, Dr. Svante Arrhenius, of Stockholm, 

id his first visit; Mr. Otto Pettersson, also of 

tockholm, had attended at Newcastle. Germany 
wasfurther represented by Professors Buhler, Goebel, 
Preyer, Baron von Richthofen, Schmitz, and E. 
Wiedemann ; France by MM. Bertrand, Demoulins, 
Baron Jules de Guerne, Guillaume, Jules, Man- 
ouvrier, Margerie, Oliver, and Richard ; Holland 
and Belgium by Messrs. Errera, Gilson, Hulin, 
Renard, Schoute, and Snellen; the United States 
by Messrs. Arthur and Peterson, of La Fayette, 
Ind., Fassig and Reilly, of Washington, Gould, of 
Cambridge, Mass., Edmund James and H. M. 
Cook, of Philadelphia, Michelson, of Chicago, 
Rotch, of Boston, Smock, of Trenton, N.J., and 
Tesla, of New York. Professor Rowland did not 
come, nor did Lord Rayleigh. 


Proressor ScuustEr’s ADDRESS. 


Professor Arthur Schuster did not read his 
excellent address, but delivered it, and he spoke 
well. His introductory point was well chosen. 
‘*A year is too short a time to allow us to form 
a fair estimate of the value of a scientific investi- 
gation. The mushroom which shoots up quickly 
only to disappear again impresses us more than 
the slow-growing seedling which will live to bea 
tree, and it is difficult to recognise the scientific 
fungus in its early stage.”’ The progress of science 
formed one of Professor Schuster’s themes. At 
the very outset, however, he made a digression. 
‘* At the beginning of this year there came into the 
world a being so brilliant that he could, without 
preparation, take up the work of the most eminent 
man among us. . . No event has ever happened 
so striking as that which took place on January 1, 
when the mantle of Sir William Thomson fell on 
the infant Lord Kelvin.” Lord Kelvin was sitting 
close to the speaker; and we think Professor 
Schuster need not have imitated those who have 
eulogised Sir William in his presence in terms as if 
he were not a great man, but was anxious to be made 
one. When we contrast, the President continued, 
‘*the refined opportunities of a modern research 
laboratory with the crude conditions under which 
the experimentalist had to work at the beginning 
of the century, we may fairly ask ourselves whether 
it is possible by means of any systematic course of 
study or by means of any organisation to accelerate 
our progress into the dark continent of science. 
Changes are constantly made and proposed in our 
institutions, alterations in the curriculum of the 
science schools of our universities, a national labora- 
tory is suggested, and even our Association has not 
escaped the evil eye of the reformer.” Professor 
Schuster did not follow the latter point up, and 
thought we might learn from the way in which 
Nature improves its organisms. He does not wish 
to see the weakest points selected and attention 
drawn to failure or to some point in which other 
nations excel, not at any rate in such a manner 
that the nourishment for the weaker organs is 
taken from those parts which we should specially 
take care to preserve. Each nation possesses its 
own peculiarities. No country has rivalled France 
in the domain of accurate measurements; the 
International Bureau of Weights and Measures has 
its home at Paris ;* the best work of German uni- 
versities is to follow up a theory to its logical con- 
clusions, and submit it to the test of experiment. 
The strongest domain in this country has been that 
of mathematical physics, and excellent work has 
been done in astronomy, chemistry, biology. ‘‘ The 
distinctive feature which separates this from all 
other countries in the world is the prominent part 
played by the scientific amateur, and is it not true 
that our modern system of education tends to 
destroy the amateur?’ An amateur in Professor 
Schuster’s meaning is a man who has had no aca- 
demical training, at any rate in that branch which 





* Much of the work done by this Bureau remains 
unknown owing to the miserly way in which its publi- 
cations are circulated. No copies are supplied even to 
universities for ‘‘want of funds.” In other words, 
England, France, and Germany unite together with other 
nations to do a certain kind of work, but cannot afford 





to distribute a few copies to the public for whose benefit 
the work is undertaken, 
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he finally selects for study ; he learns science as|more than we cau prove, or we use vague and munication this year. Fizeau’s result must be due 


he wants it and when he wants it. Faraday he 
would call an amateur; he would have been im- 
possible in another country, impossible, perhaps, 
in these days of Science and Art Departments. 
Joule would be the most typical and eminent 


amateur. There is a distinct advantage in having | ourselves by saying that displacement only means 
one section of scientific men beginning their work |a vector quantity, not necessarily an actual dis- 
placement ; and we speak of lines and tubes of | get the velocity of light along a stream of water. 
| force without committing ourselves to any theory. He then passed to another theme, his own domain, 


untrammelled by preconceived notions. ‘‘It is to 
me an eossninalel taek to sound a note of warning 
to our old universities, for the chief difficulties in 
which they are placed at present are due to the 
fact that they have given way too much to outside 
advice ; but I cannot help expressing a strong con- 
viction that their highly specialised entrance 
examinations are a curse to all sound school educa- 
tion, and will prove a still more fatal curse to the 
progress of scientific knowledge. A knowledge of 
scientific theories seems to me to kill all knowledge 
of scientific facts.” Differert types of men incline 
to different typesof research. The mechanism which 
works out the great problems of Nature may be 
likened to a thermodynamic engine. The amateur, 
boiling over often with ill-considered and fanciful 
ideas, supplies the steam, the universities the cold 
water. Thehotterthesteamand the colderthe water, 
the better works the machine. Apparent injustice, 
neglect by contemporaries, cannot entirely be 
avoided ; but there is not much evidence that 
great discoveries have seriously been delayed by 
want of proper appreciation. The judgment of 
the scientific world seems to be tending too much 
towards leniency to apparently absurd theories, A 
reasonable censorship should be exercised by our 
societies, and bad experimental work is worse than 
bad theory or logic. 

After referring to kinetic and potential energy, 
as illustrating the services rendered by a 
happy nomenclature, Professor Schuster remarks 
that wo necessarily hover between two extremes. 
We either have to choose a word which implies 


general terms which hide the essential point. The either to the motion of matter through the medium, 
history of electrical theories furnishes a good |or to the fact that moving matter carries the ether 
example. The terms positive and negative elec-| with it. Professor Schuster carried this argument 
tricity committed us to something definite. Now |further by referring to Professor J. Thomson’s 
we speak of electrical displacement, safeguarding | interpretation of Maxwell’s equations, according to 
which we have to add to the velocity of light half— 
and not the whole—velocity of the water in order to 





The great question, ‘‘ What is electricity ?”’ is not | electricity and gases, and the parallelity of electro- 
touched by thesegeneral considerations, and wemust | lyticphenomena. There seems no doubt that in agas, 
not overrate the progress made in the solution of that | electricity is conveyed by the diffusion of particles 
question on account of the brilliant success which |conveying high charges, probably identical with 
crowned Maxwell’s investigations. Taken in its | those carried by the electrolytic ions. The path of 
literal sense, the term electrical displacement would | discharge is affected by any bodily motion of the 
mean that the electric current consists of the/gas, even by the convection currents due to the 
motion of the ether through the conductor. Ray-| heat of the current itself. There is one really 
leigh and others have demonstrated that the velo- | puzzling point here, the difference between posi- 
city of light in an electrolyte is the same with or | tive and negative electricity. A surface of separation 
against the current. This result shows that if an| between two bodies having different conductivities 
electric current means a motion of the ether, the | becomes electrified by the passage of a current, 
velocity of the medium cannot exceed 10 metres a! whilst at the surface between two chemically distinct 
second for a current density of 1 ampére per square | bodies we have, according to Helmholtz, a sheet 
centimetre. This is the upper limit for the velocity | covered at the two sides with opposite electricities. 





ofthe medium. Whether we can find a lower limit 
depends upon the interpretation of Fizeau’s experi- 
ment. Fizeau found that the speed of light is in- 
creased in water which moves in the same direction as 
the light. If this experiment implies that the water 
carries the ether with it, and if motion of the ether 
means an electric current, then a current of water 
should deflect a magnet. An experiment of this 
effect would almost certainly give a negative result 
and supply the lower limit. The whole question 
of the relations between motion of matter and 
motion of the medium is a vital one, and we shall 
hardly make any serious advance before experiment 
has found a new opening. Our readers will re- 
member that Professor O. Lodge is engaged in such 


experiments ; he did not make any further com- | 


| These surface electrifications are not merely ima- 
ginary, but can be proved to be realities. Now in 
the case of a gas, as in that of a solid or liquid, the 
negative electrification seems always confined to 
the surface, whilst the positive electrification per- 
'vades to a definite thickness. Goldstein hasshown 
that kathode phenomena are observed wherever 
|the. positive current flows from a wide to a narrow 
part of a column of gas, but no corresponding 
phenomena when the current passes from the 


‘narrow to the wide part. Hittorf suggested, and 
| Arrhenius and Schuster himself have established, 
|that a discharge through any part of a vessel con- 


taining a gas converts the whole gas intoa conductor. 





A paper to be mentioned lower down, by Professor 
Schuster, deals with those phenomena which may 
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ing together like the sun spots should move round 
each other, so that the close observation of a group 
of spots should offer a clue. 

4. If the spot is not due to cyclonic motion, 
electric discharges setting out from the sun and 
accelerating artificial evaporation at the sun’s sur- 
face might cool those parts, and thus produce sun 
spots. 

‘7 May not the periodicity of sun spots, and the 
connections between such dissimilar phenomena as 
spots on the sun and magnetic disturbance on the 
earth, be due to a periodical increase in the con- 
ductivity of space around the sun produced by 
meteoric matter ? 

6. What causes the anomalous law of rotation of 
the solar photosphere ? Sunspotsnear the equator 
perform their revolution in a shorter time than 
spots in higher latitude. This might be due to 
own motion of the spots. But Duner has shown, 
by studying the displacement of the Frauenhofer 
lines, that the anomaly is real, the angular velocity 
at the latitude of 75 deg. being 30 per cent. less 
than near the equator. All causes acting within 
the sun would produce the opposite effect ; there 
remains hence only some explanation like that of 
Lord Kelvin’s, an influx of meteoric matter. 

The conclusion of the address was again devoted to 
the progress of science and tothe future of the British 
Association. It has fulfilled, itis said, its object, for 
science has become popular, and popular lectures 
and literature perform the work for which the 
British Association was created, and we are politely 
requested to commit the happy despatch. The 
free discussions, the interchange of ideas between 
men who during the year have occupied their minds, 
too much perhaps, with some special problem, 
should surely insure long prosperity to our meet- 
ings. ‘* We canassure those who so kindly offer us 
hospitality that they are helping powerfully in the 
— of the great work which we all have at 
veart.” 


Ben Nevis OBSERVATORIES. 


Lord M‘Laren presented the report of the Com- 
mittee on Meteorological Observations on Ben 
Nevis. Hourly _ observations have been made 
during 1891, day and night, without interruption, 
both on the summit and at the low-level Fort 
William station. The mean annual temperature at 
the two stations were respectively 31.3 deg. and 
47 deg., the former .3 deg. above, the latter .2 deg. 
below average. March, with a mean temperature 
of 20 deg. on the summit, is the coldest month yet 
on record. June gave the highest means, 43 deg. 
and 57.7 deg. There were 106 rainless days, and a 
total rainfall of 178 in., against 198.34 in 1890. 
The new grants have, on the suggestion of Mr. 
J. Y. Buchanan, been spent for new work, the 
determination of the height above sea level of the 
lower series of clouds covering the mountain sides 
and the observation of dust particles in the air. 
For the latter purpose eight complete observations, 
comprising eighty readings, are made daily. Dry 
thick fog contains a great deal of dust, thin wet 
mist very little. The lowest dust values are ob- 
tained when a thin drizzling mist envelops the 
summit, and this occurs curiously enough with 
winds blowing from a shallow cyclone overspread- 
ing that part of Europe, the winds on the sum- 
mit differing by 90 deg. and more from those 
blowing near sea level. Mr. Mossman has been 
investigating the remarkable squall of February 1, 
1892, which travelled at the rate of 40 miles over 
the British Isles, characterised by a sudden fall and 
subsequent rapid rise of pressure, sudden fall of 
temperature, and a sudden change of wind. 


METEOROLOGICAL PHOTOGRAPHY. 


Mr. Clayden’s report is not in print yet ; he has 
received 360 photographs, mostly of clouds, for 
which he adopts the empirical nomenclature of 
Hildebrand and Abercromby, as long as_ no 
scientific classification is agreed upon. Various 
methods had been used for obtain'ng those photo- 
graphs, orthochromatic plates, coloured screens, and 
black mirrors, giving very good results, though they 
do not, of course, permit of any instantaneous work, 
The photographs were exhibited during the meet- 
ing and some thrown on the screen. They com- 
prised some very fine specimens, a few with the sun 
in the field. Very few lightning photographs have 
been sent in. They were taken with stationary and 
with movable cameras. Several flashes had been 
resolved into three and more flash lines, and a hazy 
luminosity, due possibly to burning nitrogen. 


Mr. Clayden is positive that parallel flashes 
obtained with the stationary camera are real and 
not due to any accidental shaking. This may be 
established. But one stationary specimen, with 
three parallel streaks and hazy luminosity, exactly 
like simple flashes resolved into their components 
by moving the camera, showed the three-fold top 
of a signal-post. 

The Committee on Solar Radiation could not 
report any actual work. The green flat -bulb 
thermometer on which the sun’s rays, entering 
through a small hole are concentrated by means 
of a lens, causes so many difficulties that it may 
finally be discarded. Solar radiation being hardly a 
popular matter, it was somewhat surprising to hear 
Sir George Stokes speak of degrees ‘‘ Fahrenheit.” 
The Meteoric Dust Committee had nothing to say. 


SEISMOLOGICAL PHENOMENA IN JAPAN, 


Professor Cargill Knott announced that Professor 
Milne was preparing a very lengthy report on the 
recent earthquake which killed 10,000 people, 
essentially by the direct concussion, and not, as had 
frequently been the case, by subsequent fires. 
Some very large photographs, 5 ft. by 3 ft., which 
were to have been exhibited, had unfortunately 
lost their way. But Professor Knott showed some 
fine photographs exemplifying the peculiar 
character of the destruction wrought on bridges, 
mills, and railways, the track in one instance 
being alone left hanging free; and in another, track 
and embankment, otherwise intact, displaying a 
very strange twisting and shifting. Most remark- 
able is the depression by about 19 ft. of a valley of 
a length. of over thirty miles. From experiments 
made by Professor Milne it would appear safest to 
dwell in pit buildings. 


UNDERGROUND TEMPERATURE. 


The report of this committee, which, in the 
absence of Professor Everett, was read by Mr. 
Symon, F.R.S., dealt with a boring sunk near 
Wheeling, West Virginia, since 1890, to a depth of 
4000 ft., with the object of striking oil, aban- 
doned, and then continued by Mr. Hallock for the 
benefit of science to a depth of 4462 ft. The boring 
was made by means of the ordinary jumper drill on 
rope. It is remarkably dry, and there is only a 
little water at the bottom. Ten days after stopping 
work thermometers were lowered on steel wire in 
buckets, and readings were taken in May and July, 
every 250 ft., alternately. The figures of both sets 
agree so closely that both the influence of the heat 
developed bythe jumper drill and the influence of air 
circulation must have been successfully eliminated. 
For the latter purpose blocks were inserted to isolate 
the respective part of the channel, but this precau- 
tion was found to be unnecessary, the rough surface 
stopping convection currents. Down to 1570 ft. 
the well was cased with an iron tube 5 in. in dia- 
meter at the lower end. The increase of tempera- 
ture is so remarkably steady that the curve is practi- 
cally perfectly straight down to 3232 ft. ; then the 
increase becomes more rapid, and the curve bends ; 
the surface temperature was 51 deg. Fahr. ; at 
1000 ft., 3000 ft., 4000 ft., 4462 ft. respectively 
68.75 deg., 87 deg., 102 deg., 110.5 deg., corre- 
sponding to an increase of 1 deg. first for every 
82 ft., then 62 ft., finally 52 ft. Inthe New River 
borings the increase of temperature was found 
greater from the beginning, 1 deg. in 52 ft. The 
boring is still to be deepened. 


Tur ‘‘CHALLENGER” OBSERVATIONS AND OCEANIC 
CIRCULATION, 


Dr. A. Buchan presented a ‘‘ Preliminary <Ac- 
count of Oceanic Circulation Based on the Chal- 
lenger Observations.” If the title were strictly to 
be taken in its limited sense, the public might be 
somewhat astonished now to be offered a prelimi- 
nary account of the Challenger observations. 
Those observations, however, have been supple- 
mented by Mohn, Agassiz, J. Y. Buchanan, Belk- 
napp, and Captain Wharton. In Dr. Buchan’s 
opinion surface winds have a special bearing on 
ocean temperature. In the Atlantic they generate 
currents, raising the temperature on the west side 
of the Atlantic by 10 deg. above that on the east 
side at depths between 100 and 500 fathoms. The 
temperatures of the west and east then become 
equal, and finally are reversed, the water being 
warmer at greater depth on the east side, which is 
under the influence of warm currents from the 
Mediterranean and the equatorial regions of the 





Atlantic, whilst the west side is influenced by the 





Arctic currents. The high temperature on the 
east extends as far north as the Wyville-Thomson 
ridge between the Shetland Isles and Iceland. At 
700 fathoms the water just south of this ridge is by 
5 deg. or 6 deg. warmer than in the Pacific, Indian 
Ocean, and South Atlantic. In the Mediterranean 
the temperature is 56 deg. at 200 fathoms, and 
there is no change down to the greatest depths 
observed—1500 fathoms. Similarly 25.5 deg. is 
registered in the Gulf of Mexico at 700 fathoms ; 
no further fall below that depth. North of the 
Wyville ridge, we find a temperature of 29.5 deg., 
about 2 deg. higher than the freezing-point of the 
sea-water there. It is owing to the warm under- 
currents from the Mediterranean, which extends 
beyond the North Cape. Mr. Buchan thinks that 
icebergs are quite unknown on the west coast of 
Norway. The question of oceanic temperature and 
currents is still in its infancy, and might remain 
so, were it not for submarine cables, although we 
wish by no means to underrate the value of the 
work done by navigators and scientific amateurs 
like the Prince of Monaco, who attended the meet- 
ing with his yacht Princess Alice. The problem 
has more than once occupied the Institution of 
Electrical Engineers ; and we know that off Nova 
Scotia and in other places, the temperature of the 
sea has correctly been determined from the resist- 
ance of the cables. 


ASTRONOMICAL AND Crivit TIME. 


The ‘‘ Advantages of making Astronomical Time 
Agree with Civil Time” were this year pleaded by 
Dr. Sandford Fleming. At Leeds, 1890, Professor 
Tondini de Quarenghi, of Bologna, had argued in 
favour of some initial meridian, Jerusalem for 
instance, not to give offence to any nationality. 
Dr. Fleming proposes the hour-zone system used 
in India, America, and Hungary, to start from 
Greenwich as zero and counting up to 24, instead 
of twice 12, the time to be changed by one hour 
every 15 deg. of longitude. 


Leaky MacGnetic Circuits. 


The proceedings of Friday, one of the two or 
three electrical days, were becomingly initiated by a 
communication by Professor Du Bois, of Berlin, 
for whose work Lord Kelvin expressed his admira- 
tion. Most of the work on magnetic leakage is 
based on measurements with different types of 
dynamos, and is not safe for generalisation. Pro- 
fessor Du Bois experimented with a ring of soft 
Swedish iron, without or with a slit of .1 milli- 
metre or more in width, in which a brass disc could 
be inserted; the ring being magnetised by symme- 
trically arranged coils. The determinations were 
made by test coils and ballistic galvanometer. His 
novel point is magnetic refraction. Lines of force 
leaving iron and entering into the air are refracted 
just as a light ray is when passing from air into 
water. Ifa, and aare respectively the angles made 
by the line of induction and the emergent line of 
force with the normal, then tan a,=» tan a, u repre- 
senting the magnetic permeability. The result of 
this refraction is that with higher magnetisation, 
the lines keep more along the periphery of the 
the ring, and the leakage does not increase (as is 
usually assumed and explained by the dictum that 
the permeability of the air is a constant and that 
of iron decreasing in stronger fields), but it 
does actually decrease with higher magnetising 
forces. In some types of dynamos, however, this 
does not hold, notably in one which has become 
more common again, a horizontal field with poles 
and armature above ; here the leakage radiates out 
both sides and increases with increasing fields. 
This result was a complete surprise to Professor 
Ewing, although magnetic refraction is not a dis- 
covery of Professor Du Bois. The paper brought 
out some new features of magnetising curves too 
mathematical for an abstract. 


ELECTRICAL SPARKS AND ELEcTRICAL RESISTANCE. 


Induced by the experiments of Mr. Branly, in 
Paris, Dr. Dawson Turner has been studying the 
‘Influence of Neighbouring Electrical Discharges 
on the Electrical Resistance of Metallic Powders.” 
Metallic powders are very poor conductors. Dr. 
Turner had spread some copper dust, such as used 
in metallic paints, on a piece of wood and placed it 
in circuit with a galvanometer. The sparks of an 
induction coil a foot away at once lowered the re- 
sistance considerably. Leyden jars, at 25 yards 
distance even, are said to be still more effective. 
The powders recover their resistance slowly, and 
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very quickly if slightly shaken. Dr. Turner has 
tried powdered aluminium, copper, selenium, iron 
filings, small shot, sticks out of aluminium, and 
fused resin. The latter are practically insulators, 
but once rendered conductive, remain so even 
after tapping, but recover their resistance if warmed 
in the hand. Powered aluminium in a glass tube 
is very sensitive to any sparks in the neighbourhood 
and to the slightest jars. Professor Forbes recalled 
the similar behaviour of silver sulphide, and Pro- 
fessor Trouton mentioned analogous effects in the 
Hertz receiver. Oxidation effects are not excluded, 
but are not well compatible with the restoration of 
the resistance by the slightest mechanical shaking. 
Dr. Turner, therefore, suggests that under the in- 
fluence of discharges the molecules of the powder 
become arranged in such an order as to conduct, 
and that mechanical concussion destroys this 
arrangement. This view would hardly be supported 
by Professor Schuster’s experiments on ‘‘ Primary 
and Secondary Cells in which the Electrolyte is a 
Gas,” as the author himself says, 


SECONDARY CONDUCTION. 


If an electric current is passed through a par- 
tially exhausted vessel, the whole gas contained be- 
comes a conductor in the ordinary sense of the 
word, and a single cell would send a measurable 
current through it. This ‘‘secondary conduction” 
has been studied by Arrhenius and Schuster. The 
latter has now established that if the gas is a hydro- 
carbon and the secondary electrodes platinum, 
polarisation effects similar to those of ordinary 
water decomposition are observed, the electro- 
motive force of pclarisation amounting to 3 or 4 
volts, and even to 35 volts with aluminium or 
magnesium electrodes, after passing the primary 
surrent of 30 Clark cells for some time. Electrodes 
of copper or iron produce no, or only a trace 
of, polarisation in hydro-carbons. Practically no 
polarisation was observed in most other gases; 
hydrogen, oxygen, nitrogen, cyanogen, aqueous 
vapour, ammonia, phosphoretted hydrogen— 
Professor Schuster did not state whether he 
was dealing with one only or the mixture of 
P H; and P, H, ordinarily obtained—did show the 
phenomenon. The fact that in hydro-carbons the 
electromotive force depends so much on the nature 
of the metals, tends to indicate that metallic carbon 
compounds are formed by the action of the primary 
current ; andindeed the electrodes become covered 
with a thin film displaying the irridescence of 
metallic oxides and sulphides. If the two second- 
ary electrodes are of different metals, zinc and 
platinum, or magnesium and platinum, and the gas 
is rendered sensitive by electric discharges, a per- 
manent difference of potential appears in air, as 
Arrhenius observed. With magnesium and plati- 
num Schuster noticed such a permanent potential 
difference in all gases, the electromotive force, 
however, varying, being higher in the case of oxygen 
than that of hydrogen, the magnesium being always 


the negative metal. Professor Schuster had spoken | P 


of a possibility of dissociation and electrolysis. This 
called forth a protest from Professors Arrhenius 
and Ostwald, who could not understand dissocia- 
tion of oxygen molecules, 


(To be continued.) 





THE WORKS OF THE SCHULZ-KNAUDT 
COMPANY, LIMITED. 

Tne establishment, erected in 1856 by the late Messrs. 
Carl Julius Schulz and Adolf Knaudt, was started 
with four puddling and two reheating furnaces and 
the necessary machinery ; at present sixteen puddling 
furnaces transform into cups the pig iron used by the 
company as their principal raw material. The com- 
pany have no steel works of their own ; they buy the 
ingots they require from the makers, who produce 
them in Siemens-Martin furnaces with basic lining. 

In Germany, as a rule, wrought iron is still used on 
a large scale for boilermaking, and the company have 
always striven to bring the manufacture of wrought- 
iron piates to its highest perfection. They invariably 
make many tests to control the quality of their 
material; in the last three months of 1890 about 
3000 tests were executed in their testing-house with 
the results shown by the following schedule. 


ile Strain i ai nie 
hea In ue ee Elongation in 8 In. 


Lengthwise. Across Fibre. Lengthwise. Across Fibre. 


per cent. per cent. 
Ist quality .. 23 23 23 20 
i. on - B 22 22 17 
ord, oo 2 21 19 13 


The rules established by the German Steam Boiler 
Association exaet far less than is given by the figures 
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obtained by the company, especially so far as the cross- 
elongation is regarded; they also admit of a greater 
difference of tensile strength lengthwise and across 
the fibre. 

The necessary steam is provided by nine boilers of 
30 ft. length, 7 ft. diameter, each with an eccentric cor- 
rugated furnace of 48 in. diameter ; the establishment 
possesses likewise thirteen boilers heated by the gas 
escaping from the puddling furnaces, the reheating 
furnace, and the water-gas producer. The total heat- 
ing surface amounts to 16,000 square feet. 

‘The slabs and ingots are reheated in six Siemens’ gas 
furnaces and four other furnaces with solid fuel 
firing. The first Siemens generator was started in 
1871 ; at present the company have four blocks of four 
grates pac! The forging of the iron slabs is done by 
two steam hammers of 5 tons each. 

The engraving on page 281 (Fig. 1) shows that the 
housing of the hammers consists of two wrought-iron 
pillars with box-section girder ; this construction was 
first applied by Messrs. Schulz and Knaudt in 1862. 

The principal rolling mill is driven by a ee 
engine, which acts upon the rollers by means of toothe 
wheels geared 1:3. Each of the two cylinders is 36 in. 
in diameter with 54in. stroke. There are three pairs of 
housings, and the length of rollers amounts to 84 in., 
115 in., and 138 in. respectively. The latter is fitted 
with a table with live rollers, the whole arrangement 
looks strongs, as appears from the engraving Fig. 2, 
page 288. The drawings Figs. 3 to 6 (page 289) re- 
present the housing of the 115-in. roller. The setting 
of all top rollers is effected by a little two-cylinder 
engine fastened to the housing. 

A vertical engine of 43 in. in diameter and 46 in. 
stroke drives a pair of rolls of 84 in. length ; these 
rolls are in direct connection with the engine shaft. 
They are only designed for the manufacture of smaller 
plates. The engine makes about 80 revolutions per 
minute, and the whole machinery is not based upon 
the three-high roll system, but consists of two rollers 
only, having no reversing capacity. 

The shearing of plates is done by means of four 
shears, the strongest of which shears plates up to 
1 in. thickness. The blades have a length of 24 in. 
and an inclination of 4in. As the machine is driven 
directly from the steam engine the number of the 
strokes of the blade can easily be regulated by means 
of the throttle valve. The blade is fastened to a 
counterbalanced casting. The length of the stroke 
may be altered by putting fitting-pieces under the 
eccentric ram (or lever). 

We are informed that this way of shearing is found 
to be better and cheaper than shearing by the ordinary 
blades of 7 ft. length and more. This is mainly due to 
the fact that a great many boiler-plates are not sheared 
to rectangular but to round or curved form; if the 
latter sizes are required the blade is regulated so as 
to give a short stroke only, while it works at a high 
speed. 

The whole output of the works, which employ 825 
hands, is comparatively small as regards tonnage, viz., 
about 1000 tons a month, and of these 300 tons are 
sold in a finished state. The company’s aim is to sell 
as many of their goods as they can cut to suit their 
customer’s drawings, instead of ordinary plates; in 
this way they succeeded in 1890 in obtaining as 
a mean selling price 18/. per ton, whilst the market 
rice of common plates ranged from 8/. to 10/. only. 

In 1867 the company started on a large scale the 
manufacture of boiler ends, flanged by machinery on 
the outside. At present nearly all German plate- 
makers have similar arrangements, and it may be said, 
that it is almost impossible in Germany and Austria 
to sell the materials for land boilers on a large scale, 
unless the boiler ends are likewise supplied to the 
boilermakers. The company hold a large stock of these 
boiler ends, which reaches on the average about 500 to 
600 tons; they supply them in any diameter from 
16 in. upwards to 98 in., the graduations following the 
metrical system. The boiler ends are either flat or 
dished, in a variety of thicknesses for every diameter, 
and the standard of the company amount to about 400 
different types. The boiler ends are flanged by means 
of three presses of ordinary construction ; the furnaces 
are heated with Siemens gas. 


(To be continued.) 





RENEWING RAILWAY VIADUCTS IN 
SCOTLAND. 

Mr. Tuomas M. Barr, divisional engineer for the 
northern section of the Caledonian Railway, has com- 
pleted the interesting work of renewing or reconstruct- 
ing of all the old bridges and viaducts on that railway 
between Stirling and Aberdeen. The line, like most 
of the old Scotch railways, was built in sections by 
separate companies when railway engineering was in 
its infancy, and it has only become one continuous line 
by the process common to the history of Scotch lines, 
of amalgamation and purchase, the ultimate owners 
being the Caledonian Company. 

Stone and timber were the principal materials used 
in the eonstruction of the viaducts and bridges, many 





of the former being of very considerable length and 
height. The larger viaducts were mostly constructed 
with masonry abutments and piers, having timber 
arches, the spandrils being filled in with bracing. 
Some of those of moderate height were wholly of 
timber, the spans being about 30 ft. with flat runners, 
strengthened in the usual manner, with diagonal struts 
from the piles forming the piers. The circular member 
of the timber arches of some of the viaducts consisted 
of a laminated arch ; in others this member was made 
up of solid struts, straight between the points where the 
spandril bracin joined them.* The laminated arches 
proved the weakest members of the structure. They 
consisted of four timber ribs, the extreme breadth 
from outside to outside of the outer ribs being 
20 ft. 7in., and the inner ribs being 2ft. apart. The 
running of the traffic probably caused a working of 
the various planks of which the member was built 
up letting in water into joints, and decay speedily 
resulted. The viaducts of this construction were the 
first to require renewal of the superstructure, and the 
work was undertaken twenty years ago by My. George 
Graham, the engineer-in-chief of the Caledonian Com- 
pany. ‘The subsequent work of renewing the remain- 
ing twenty-three of the original viaducts and bridges 
of timber was carried out, as we have indicated, by 
Mr. Barr and lasted about ten years. These varied 
from three-quarters of a mile in length downwards. 

The longest was the Glenury Viaduct, and of itwe give 
on our two-page plate several illustrations, iosinting 
reproductions of two photographs, one showing the 
bridge when the work of construction was just started, 
and the other when the ironwork had replaced the tim- 
bering “he viaduct is on acurve of half a mile radius 
anda .ient of 1 in 100. It consists of fourteen arches, 
each of 60 ft. span ; with the exception of one arch, 
through which a small stream flows. They are dry 
piers. The bridge is a monument probably of prejudice. 
Had the line been shifted 100 ft. or so to the west, a 
bridge over a small stream would have been sufficient ; 
but the proprietor considered that it would have 
affected the amenities of the policy if it had come 
nearer, the policy being ordinary grass fields with a 
strip of plantation, while the house wasa mile distant. 

The abutments and piers areof masonry. With the 
exception of the three southernmost piers, the masonry 
terminated about 21 ft. below the rails. The height 
of the masonry piers varied from 20 ft. to 66 ft. above 
the ground. The thickness of the piers at the top is 
7 ft., and the breadth 30tt. About 19 ft. from the 
top there is a square outset, increasing the thickness 
and breadth 6 in. all round. Twenty feet lower there 
is a similar square outset of 6 in. all round, and 26 ft. 
lower there is a third outset ontwo of the higher piers. 
The superstructure above the masonry was all of 
timber. The three southernmost piers had the masonry 
carried up to the level of the longitudinal beams. The 
other piers were carried up by two rows of 12-in. by 
12-in. posts, six in each row, framed together with 
horizontal and diagonal bracing, with 12-in. by 9 in. 
pea on the top to carry the ends of the longitudinal 

am. 

The arches consisted of six framed ribs. Each lower 
member of these ribs consisted of nine struts, 13 in. 
by 9 in., arranged as an arch, having a verse sine of 
14 ft. by 10 in. The lower ends of the lower struts 
rested in cast-iron shoes bedded in the cope of the 
piers. The other ends of the struts were joined in 
cast-iron shoes, having pockets for receiving the lower 
ends of radial struts, 12 in. by 9 in., by which the 
weight on the upper beams was conveyed to the arch, 
the whole being kept in form by diagonal bracing, 
9 in. by 6 in., fitted between the radial struts. There 
was a wrought-iron tie-rod alongside of each radial 
strut. The upper member of the ribs had two longi- 
tudinal beams, one 13 in. by 9 in., and the other 9 in. 
by 8in., with straining pieces, 12 in. by 34 in., ex- 
tending over 39 ft. on the centre, and other straining 
pieces, 13 in. by 64 in., extending over 19 ft. of the 
centre. From the ends of these straining pieces, 
raking struts 12 in. by 3}in. and 13in. by 6} in. 
respectively, were carried down to the upright posts on 
the pier. At the first and second joinings of the arch 
struts from the piers, there were rows of timber struts 
with wrought-iron tie-rods passing right through the 
full breadth of the arch, from outside rib to outside 
rib, with two rows of cross diagonal bracing between 
each pair of the ribs, so as to thoroughly bind the whole. 
These are seen best on Fig. 7. On the top of the 
longitudinal runners there were on each arch two pairs 
of ameal wind braces, 12 in. by 3in. The planking 
on top of framing was 4in. thick, and above these 
were longitudinal runners, 13 in. broad, on which the 
rails were laid. The framed ribs were so placed that 
the two inside pairs were directly under the rails. 

The whole structure had been most carefully de- 
signed to secure a eo distribution of the strains, 
each part being so placed as to take up its share of the 





* Full details of these structures will be found in a 
paper read by Mr. Barr before the Institution of Engi- 
neers and Shipbuilders in Scotland, and from which we 
take many of the details given. 
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RENEWAL OF THE GLENURY VIADUCT; CALEDONIAN RAILWAY. 









work to the best advantage. Another most important 
point had been kept in view, viz. : that in the repairs 
it was possible to take out any part of the framing and 
replace it with fresh timber, so that it would have 
been possible to keep up the viaduct almost any length 
of time had that been necessary. The timber must 
have been of exceptionally good quality, a large pro- 
portion of the original timber being still in the struc- 
ture when the renewal was begun, some of it in better 
condition than some of the new timber used in the 





repairs, and still fit for further use after its forty 
years of service. 

The timber work as a whole had been of a very 
superior description, both as regards materials and | 
workmanship. The arches were periodically examined | 
and tested, all the timber being carefully inspected. | 
The deflections of the arches at centres under full train | 
loads at usual speeds, observed during a long series of | 
years, varied from a } in. to 4 in., the 4 in. oo 
rarely exceeded. The deflections were taken by heavy 
iron weights suspended by wire from the rib, so that 
the observed deflection would exceed the actual deflec- 
tion by the elasticity of the wire. Probably the best 
indication of the efficiency of the workmanship is the 
fact that the bridge lasted thirty-six years. Bridges of 
uncreosoted timber have been known to last only 
about fourteen years, and with creosoted timber twenty- 
five years, so that the material of the Glenury Bridge 
must have been better than is used now. 

The question of the renewal of such a viaduct with- 
out interruption to the traffic was a matter requiring 
much consideration. The ordinary wrought-iron plate 
girders seemed to Mr. Barr the most suitable for the 
work, but the piers were too low to carry these with- 
out being raised. The masonry might have been 
carried up, but this would have been 1 rather tedious 
operation, and attention was directe:l to the employ- 
ment of wrought iron for raising the height required. 
It was found, on careful examination, that it would be 

ible to set down wrought-iron columns, or stools, 
on the top of the stone piers, to make up the necessary 
height to carry the plate girders, with little or no 
interference with the timber work on the piers, and 
that being accomplished it only required to cut the 
planking to put the main girders in their places, leaving 
the framing of the timber arches undisturbed until the 
new wrou ~ bya superstructure was practically com- 





pleted. The tender of Messrs, Blaikie Brothers, 
Aberdeen, was accepted, 


MR. THOMAS M. BARR, ENGINEER. 
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The piers and abutments had to be made up a suf- 
ficient height to carry the main girders. This was 
done by wrought-iron columns and bracing (see 
Fig. 8). The two outside columns on each pier had 
each two sole-plates, 3 ft. 2 in. by 1 ft. 6 in. 
by lin. On these rested two uprights or shafts, 
each formed of three plates, the horizontal section 
showing three sides of a rectangle, the fourth side 
being open for inspection, painting, &c. The face 
plates were 2 ft. 4 in. by 4 in., and the side plates 
12 in. by 4 in., these — being joined at the corners 
by angle irons, 44 in. by 44 in. by § in., and to the sole- 
m rns. by angle irons of the same dimensions. The two 
shafts were joined at top and bottom by plates 12 in. 
by 4in., and by horizontal channel irons 6 in. by 3 in. 
by 4 in. at the centre. On each side there were two 
pairs of diagonal braces of channel iron 6 in. by 3 in. 
by4in. Theshafts carried a box girder on the top 5 ft. 
in length, 2 ft. 4 in. in breadth, and 15 in. in depth, 
the top and bottom plates 1 in. thick, web plates 4 in. 
thick, and angle-irons 34 in. by 34 in. by 4 in., the 
webs stiffened at centre with T-irons, 6 in. by 3 in. 
7 4in. The main longitudinal girders rested on the top 
of these box girders, being kept in position by 3 in. by 
1 in. bars, riveted on the edges of the top plates. The 
centre columns were similar to the outer ones, but the 
sole-plates were 3ft. 6 in. by 1 ft. 6 in. by lin. ; the 
face plates of shafts were 2 ft. 7 in. by 4 in., and the 
box girders on top were 5 ft. by 2 ft. 7in. by 1 ft. 3in. 
These three columns were joined at the top and bottom 
on each side of the pier by face plates 1 ft. 3in. by 3 in., 
stiffened by angle irons 34 in. by 34 in. by 4 in., and 
by four pairs sl diamond braces, one of each pair being 
6 in. by 3 in. by 4 in. channel iron, and the other 6 in. 
by 4 in. plain bar. Similar columns were placed on 
the abutments, but the dimensions were modified to 
suit the projection. The heights of these columns 
varied from 11 ft. 44 in. to 12 ft. 10 in., the level of 
the masonry of each pier being taken so that the 
height of the column might be made to suit, and 
give a uniform gradient for the finish of the plank- 


ing. 

The main longitudinal girders varied in length to suit 
the curve. The outside girders on the outside of curve 
were 67 ft. 54 in. ; the centre girders, 67 ft. 24 in.; 
and the outside girders on inside of curve, 66 ft. llin. 
They were all 5 ft. 6 in. in depth. Those of the end 
span were 2 ft. 6 in. longer. The outside girders had 
web plates § in. thick, The top and bottom flanges 
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were each of two plates 21 in. by § in., with angle 
irons 44 in. by 44 in. by § in. There were T-iron 
stiffeners, 6 in. by 3 in. by 4in. in pairs, every 6 ft. 
apart, with intermediate joining bars 6 in. by 4 in. on 
web. The centre — had web plates 3 in. thick. 
The top flanges had three plates, each 24 in. by § in. 
for a length of 39 ft. at centre; the bottom flanges had 
three plates, each 24 in. by § in., for a length of 
56 ft. 8 in. at centre; and the remaining portions of 
flanges had two plates, each 24 in. by § in. The 
angle irons were 44 in. by 44 in. by § in. The 
girders had T-iron stiffeners and web joining bars 
similar to the outside girders. On each arch, between 
each pair of longitudinal girders, there were four pairs 
of vertical diagonal braces of 34 in. by 3} in. by 4 in. 
angle iron riveted to the topand bottom flanges. The 
longitudinal girders were placed 10 ft. 6 in. apart, 
centre to centre. ; 

The cross-girders were 1 ft. 3 in. in depth, the webs 
} in. thick, and oe irons 34 in. by 34 in. by 3 in. 
Half the number of cross girders projected about 13 ft. 
over the —— of outer-girders; the other half pro- 
jected 2ft. further, to give a bearing for the angle 
brackets of the parapets. The main girders being 
straight, and theviaducton a curve, the projection of the 
cross-girders was varied, the exact projection being cal- 
culated so as to have the parapet on the correct curve. 
Diagonal wind bracing, 3 in. by 3 in., was riveted on 
top of cross-girders. 

Guard beams were placed 2 ft. 6 in. outside the 
outer rail of each line. These were 2 ft. 9 in. in height 
above the top of the cross-girders. They were formed of 
plates 4 in. thick, with angle irons 3 in. by 3 in. by 
4 in. at top and bottom, stiffened by angle struts of 
rc by 4in. by 4 in. T-iron to every second-class 

irder. 
. The parapet was 6 ft. inheight, of wrought-iron plates 
ys in. in thickness, with 3} in. by 34 in. by 3 in. angle 
irons at the top and bottom, and framed brackets of 
3} in. by 34 in. by 4 in. angle iron on the outside at 
every second cross-girder, 

To allow for the variations of temperature, all the 
longitudinal girders, guard beams, and parapets, were 
joined over each pier by joining plates, one side of 
which was fastened by bolts in oval holes, allowing 
a pla: of 4in. The holes for the bolts fastening the 
longitudinal girders to the tops of the columns were 
also oval. The weight of the wrought iron in the 
various portions was as follows ; 
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THE WORLD'S COLUMBIAN EXPOSITION OF 1893: THE FISHERIES BUILDING. 
(For Description, see Page 294.) 
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Tons. Cwt, 
Columns on piers and abutments ... 128 18 
Bracing of ra “ oe 31 «(16 
Outside girders bis - es 357s «6 
Inside ravers be a ne 215 18 
Cross — - pee is 243 «13 
Guard beams ... as ste oo 72 8 
Parapets... OF mes = 105 =O 
— plates at ends of longitu- 
dinal girders ... -_ on - 2 1 
Angle-iron bracing between longi- 
tudinal girders ae es 18 0 
Wind bracing ... as io ne : == 
Total me os 15) ae 


The planking was of creosoted red pine, 3 in. in 
thickness, secured to the cross-girders with 5-in. dog 
spikes, driven from below and clenched. Two spikes 
at each crossing of a cross-girder, and two at each end 
of each plank. 

It was deemed better to provide for centering up 
the arches, and provision was made for this. Draw- 
ings (Figs. 10, 11, 12, and 13) were made showing 
what was considered would be required, and the con- 
tractors adhered to this, with trifling variations. It 
was stipulated that the centering must always be at 
least one clear span in advance of the other work. 

The west half or down-line side was done first, the 
traffic being wholly diverted to the up-line side, under 
which the centering was erected. The first operation 
was to get the columns which were to carry the main 
girders put into position. This work differed some- 
what on the first three piers, owing to the masonry 
having been carried up on these above the springing of 
the arch. The planking being lifted from above the 
south abutment and first pier, the masonry was taken 
down, care being taken to replace the masonry by timber 
struts, wherever required, to receive the thrust of the 
framing of the ribs. When the cope at the springing 
of the arch was reached a level seat was carefully 
dressed for the bottom of each column. The column 
was then placed in position and secured by four batt 
bolts, 1} in. in diameter, sunk 18 in. into the stone, 
and run in with sulphur. This operation was carried 
out in the same manner op all the three southernmost 
piers. On the other piers, all that was required was tocut 
two holes in the planking over the piers of sufficient 
size to allow of the two columns being lowered through 
them, bedding and fastening them in the same 
manner (see Fig. 9). 

The columns having been fixed on the south abut- 
ment and first pier, and placed, but not fixed, on the 
second and third piers, the scaffolding or centering 
having been extended to the fifth and sixth arches, 
the southernmost arch was ready for the erection of the 
main girders, the planking of the west half was cut 
away, and the outer and centre main girders put in 
position on the tops of the columns. Two of the com- 
pany’s 10-ton travelling cranes were used, one being 
placed at the north and the other at the south end of 
the arch on the ‘‘ dead road.” The girders were loaded 
on low bogies, and run along the ‘‘open road,” from 
which they were picked up by the cranes and placed 
in position. ‘The main girders being placed, the cross- 
girders were put on, also the wind bracing and guard 
beams, and all riveted down, ready for the planking 
being laid. It will be observed from the drawings 
(Fig. 9) that the outside main girder is placed between 
the first and second ribs of the timber arch, and the 
centre girder between the third and fourth ribs of the 
arch, from the west side, and that the bottom flanges 
are about a foot anda half above the top of the two 
rows of diagonal bracing, between the ribs at the arch 
haunches, so that these were not interfered with. 
The only parts of the framing with which the main 
girders came in contact were the timber cross-heads 
on the tops of the uprights on the piers, and four hori- 
zontal cross-struts and tie-rods between the ribs near 
the crown of the arch. These had to be cut, but the 
cross-girders more than made up for any want of 
lateral stiffness this might cause. The face beams and 
diagonal bracing could not be got on the columns on 
the piers until the timber work was removed, but the 
columns were steadied with strong timber rances 
placed cheesy between the columns, and firmly 
wedged against the top and bottom plates. 

The cross-girders and the face beams and diagonals of 
the piers were all jointed at the centre of the viaduct, so 
that the ironwork of each half of the viaduct was 
complete in itself, and the girders anil planking being 
completed on the west half of the first span, the timber 
framing of the other half, on which the traffic was 
being wrought, was firmly fastened by wrought-iron 
straps bolted to the new ironwork, so that the strength 
of the whole arch was unimpaired, and the scaffolding 
could be removed from under it. 

The centres under the first arch were slackened, 
and the timber arch being tested was found to give 
exactly the same deflection under the running loads as 
had been observed before the operations were com- 
menced. The centres were then removed to the fifth 
arch, and the scaffolding taken down and erected under 
the seventh arch. Operations were carried on in the 





same manner, arch by arch, northwards along the west 
half. It is not necessary to go over details. 

The viaduct was examined and tested by Major- 
General Hutchinson, R.E. The testing was done by 
two pairs of goods engines, funnel to funnel, one pair 
on each line of rails. Each engine and tender weighed 
76 tons 3cwt. The wheel base of engine was 16 ft. 3 in., 
and of tender 13 ft., the space between, 8 ft. 1} in., 
making the total wheel base of each engine and tender 
37 ft. 44 in., and the length over buffers 49 ft. 102 in. 
The weight on each pair of wheels of engine was : 

Tons. Cwt. Qr. 
sc 5 3 


Leading wheels 
Driving _,, S 6b 2 A 
Trailing ,, - iit «iO 


The engines were run over each arch abreast, and the 
observed deflections averaged ,°, in. for the outside 
and gin. for the centre girders, the extremities of the 
main girders showing a depression of about ;'; in. 

The same method was carried out, with slight modi- 
fications, in all the other viaducts of similar type. The 
entire cost was 23,600/. 

It will be remembered that one of the theories ad- 
vanced to account for the fall of the Tay Bridge was 
that the train had been blown off the rails by the force 
of the wind to which it was exposed, and a new regu- 
lation was issued by the Board of Trade that all 
viaducts should be provided with guard beams along- 
side the rails, and close parapets of a height not less 
than 4 ft. 6 in. above the rails. The drawirgs for the 
Glenury Viaduct having been prepared at this time, 
effect was given to this regulation. It was relaxed 
somewhat at a later period, and in the other viaducts 
the guard beams had simply an angle iron carried on 
angle iron brackets, and the parapets were made of 
= lattice-work, the bars being 2 in. by 3 in., and 
about 104 in. apart, centre to centre, finished at top 
with a 34 in. by 34 in. by 4 in. angle iron. 

(To be continued.) 





THE COLUMBIAN EXPOSITION. 
THE FIsHERIES BUILDING. 

On the preceding page we publish some of the roof 
details of the Fisheries Building. Figs. 5 to 12 show 
the construction of one of the 80-ft. trusses over the 
main hall. These trusses are of timber, except for the 
cast-iron shoes and steel tie-rods. The upper chord 
is of four timbers 4 in. by 8 in., bolted together as 
shown and connected at the joints by splice plates. 
Cast-iron shoes connect the upper and lower chords 
and the posts carrying the trusses. The posts are 
double (see Fig. 7) and they are tied to the lower 
chord by two timbers 4 in. by 8 in., extending from a 
point 14 ft. below the top of the post to the first panel 
of the truss. The lower chord is of two timbers 8 in. 
by 12 in., spliced like the upper chord. The truss is 
divided into six panels by vertical tie-rods (three in 
the centre) and timber struts. The truss illustrated is 
the one adjoining the hip trusses at the ends of the 
building. Figs. 8 to 12 show the method adopted for 
connecting the chords of the square and the hip trusses, 
Figs. 13 to 16 illustrate the hip truss and framing with 
the truss just described. The lengthis 56 ft. 6 in., and 
it is carried by a post in the manner shown in Fig. 16. 
A staging is formed on the lower chords of the square 
and hip trusses, as shown in the illustration, for carry- 
ing a tank 10 ft. in diameter. This stage is framed 
with braced rafters, and the trusses are strengthened 
in the manner shown to support it. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very firm last Thursday forenoon, but there were very 
few transactions in Scotch iron till near the close, and 
although the tone was very steady prices were barely 
maintained. A large proportion of the iron that changed 
hands was on month account. Cleveland was quoted 3d. 
per ton dearer, while hematite iron was offered 6d. per 
ton lower, without business passing. There was no lack 
of sellers for forward delivery. uring the afternoon 
there was very little stir in respect of Scotch warrants, 
and the turn-over was small in amount. Sellers rather 

redominated, and the close had an easier appearance. 
There was no further change in the prices of Cleveland 
and hematite iron. The closing settlement prices were— 
Scotch iron, 42s. 44d. per ton; Cleveland, 41s. 3d 
hematite iron, 50s. 8d. per ton. Only a small amount of 
business was done in Scotch warrant iron on Friday 
forenoon, at 42s. 44d. cash and 42s, 7d. one month, and 
at the close buyers remained at those prices. There was 
a total absence of animation. In the afternoon a mode- 
rate turn-over in Scotch iron was reported, and the price 
receded a little on some rumours of financial troubles in 
England. A few holders were realising, and the 
market showed strength in maintaining the late advance 
so well. The close was only a aged or two under 
the highest point touched during the week. Cleveland 
and hematite iron continued to be very scarce and dear 
and the stocks in the various stores were being reduce 
steadily. The settlement prices at the close were—Scotch 
iron, 42s. 3d. per ton; Cleveland, 41s. 3d.; hematite 
iron, 50s. 3d. per ton. A comparatively active business 
in Scotch iron took place on Monday forenoon, between 


ee 





15,000 and 20,000 tons being sold. The tone of the 
market was flat, the outlook being rather disappointing, 
and on a pressure of sales the cash price gave way 4d. per 
ton at the finish from Friday’s close. In addition to the 
official business a large quantity of Scotch iron was sold 
at 42s. to 41s, 114d. per ton one month, with 1s. forfeit in 
sellers’ option. Cleveland and hematite warrants were 
again quite idle, but sellers of the latter raised their 
quotation 6d. per ton. The closing settlement prices 
were—Scotch iron, 42s. per ton; Cleveland, 41s. 3d. ; 
hematite iron, 50s. 6d. per ton. There was an irre- 
gular tone in the warrant market on Tuesday, and the 
amount of business done was only on a moderate 
scale. Prices opened strong, and went up 2d. per ton, 
bat they soon relapsed, and not enly lost the early re- 
covery, but closed 1d. per ton down on the day, making 
a loss of 5d. per ton on the twodays. Cleveland iron was 
held for 6d. of advance by sellers, but buyers remained 
at their quotation of the previous day, which was ls. 
below sellers’ warrants. ematite iron was held firm 
at Monday’s advance of 6d. per ton, but buyers remained 
at their old price, which was 1s. below that asked b 
sellers. The settlement prices at the close were—Scotc 
iron, 41s, 104d. per ton ; Cleveland, 41s. 6d.; hematite iron, 
50s. 6d. per ton. A fair amount of business was done 
this forenoon in Scotch iron, without change in prices. 
One lot of 500 tons of Cleveland was sold at 40s. 104d. per 
ton, being a drop of 1s. 14d. for sellers’ previous quotation. 
Hematite iron gave way 3d. per ton. The market was 
quiet in the afternoon, and Scotch warrants were sold at 
42s, per ton cash next Monday week. The following are 
the quotations for several brands of No. 1 makers’ iron: 
Calder, 503s. per ton; Gartsherrie and Langloan, 51s. ; 
Coltness, 55s. 6d.—all the foregoing shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 50s. 6d.; Shotts 
(shipped at Leith), 52s. 6d. ; Carron (shipped at Grange- 
mouth), 53s. perton. At the close of last week there were 
still 76 blast furnaces in active operation, but it is reported 
that other two have since been blown in. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
5124 tons, as compared with 8568 tons in the correspond- 
ing week of last year. This included 500 tons for the 
United States, 500 tons for Canada, 220 tons for Austra- 
lia, 541 tons for France, 150 tons for Italy, 560 tons for 
Germany, 150 tons for Russia, 430 tons for Holland, 270 
tons for Spain and Portugal, smaller quantities for other 
countries, and 1513 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 395,700 tons, against 399,944 tons 
yesterday week, thus showing for the week a decrease 
amounting to 4244 tons. 


Scotch Coal Trade.—There is still no improvement 
to report in connection with the state of the Scotch coal 
trade. If anything the feeling is quieter than it was last 
week, and previous quotations can barely be repeated. 
The shipping business is still fairly good, but the demand 
for public works purposes is exceedingly poor. Not only 
are the requirements of this department of a hand-to- 
mouth character, but the consumption is very limited. 
The result is that a large number of collieries have been 
losing time lately through want of orders. Main coal is 
particularly quiet, and for anything like a good order 
rather less than the quoted price would be taken. Splint 
is also dull, and ell is not just so firm as it was, though 
the top price gan still be got for the best sorts. Steam 
coal is quiet and rather easier. Nuts continue in good 
— but dross is abundant and moves slowly. The 
following are the quotations at Glasgow to-day: Main 
coal, 7s. 3d. ; splint, 7s. 6d. to 8s. ; ell, 8s. 3d. to 8s. 6d. ; 
steam, 9s. 6d. to 9s. 9d. From Ayrshire it is reported 
that a very quiet tone prevails in the local coal trade. 
The orders have of late been sufficient to keep the pits 
rr well occupied, but there is nothing pressing 
either in home or in export orders. Prices have not 
firmed, but are rather a shade easier. They are as follows: 
Ordinary coal, 7s. 6d.; better quality, 7s. 6d. ; triping, 
6s. 6d. ; dross, 3s. 6d.—all f.o.b. ; house coal at pits 9s. 
per ton. ; 


Clude Shipbuilding Trade—Launches during August.— 
By the output of new shipping from the various yards on 
the Clyde this branch of trade is now beginning tc show 
a marked falling off. During the past two months of 
June and July the bare appearance of a number of ship- 
yards has indicated a state of decline, but until this month 
the tonnage launched has kept up the appearance of a 
good business doing. In the course of the month now 
closing 19 new vessels have been launched of an aggregate 
of 18,033 tons, being an increase of 2796 tons when com- 
pared with the ne of the corresponding month of last 
year, but the month’s work was disturbed by a series of 
strikes amongst two sections of the workmen. Compared 
with that of August, 1890, the past month’s output shows a 
falling off to the extent of 13,710 tons, and when com- 
pared with that of 1889 it shows a decrease to the extent 
of 23,329 tons, or fully 50 per cent. Over eight months 
of the year 210 vessels have been launched aggregating 
240,390 tons, being an increase of 42,277 tons over the 
output in the same period of last year; and the past eight 
months’ output has only been exceeded once over the 
corresponding period, that was in the year 1883, 
hitherto the briskest Fea in the history of the Clyde 
shipbuilding trade. But even in that year the eight 
months’ output_was only 21,820 tons over that of the 

resent year. No steamer of more than 1000 tons was 
aunched last month, but at least seven sailing vessels 
launched during the month ranged from 1700 tons up to 
2330 tons. 


Collapse of Cannich Bridge. — The new steel girder 
bridge recently erected over the River Farrar at Cannich 
in Strathglass, has given way shortly before being opened 
for traffic. Happily, no lives were lost. A cart carrying 
a load estimated at one ton passed over the bridge, caus- 
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ing rivets to shear, and the main girders to buckle over 
and collapse. By good fortune, the temporary timber 
staging used during the work of erection had not been re- 
moved, and it doubtless saved the structure from going into 
the river. The County Council had invited competitive de- 
signs by advertisement, and accepted thelowest tender. The 
designs and tenders of at least three firms in the Glasgow 
district, all of excellent standing, were thrown out. The 
wrecked structure was guaranteed to carry with safety a 
distributed load of 40 tons. Much indignation prevails in 
the neighbourhood, and the local newspapers are demand- 
ing a searching investigation. 


Water Supply Scheme fur Annan District.—A meeting 
of the Annan District Committee of the Dumfrieshire 
County Countil was held on Friday in the Town Hall— 
Mr. Nicholson, Stapleton Grange, presiding. Among 
the important matters considered was a proposal to 
undertake an extensive scheme for the only of water 
to the numerous villages and farms in the district. The 

roposal was to construct a reservo'r on the Mein at 

orbeckhill, 526 ft. above sea level, with a storage 
capacity of 30,000,000 gallons, and to distribute the water 
by main pipes laid along the public roads over a radius 
extending from Springfield on the east to Locharwoods 
and Dalton on the west. The district was surveyed 
by Mr. James Wilson, C.E., Greenock, who estimated 
the cost of the scheme at 38,000/. The sub-committee 
who recommended the scheme calculated that the annual 
burden would be 2400/., and that it could be met bya 
public rate of 1d. per 1/. on the whole district, and a 
consumption rate of 1s. per 1l. payable one-half by owners 
and the other half by occupiers, levied on property where 
advantage was taken of the supply. On the motion of 
Mr. Johnstone-Douglas further consideration of the 
scheme was adjourned until a plebiscite is taken. He 
maintained that it would be an inestimatable boon. Mr. 
Dunbar, Langshaw, characterised the scheme as absurd. 


Extensive Additions to Stirling Water Works.—The 
Stirling Water Commissioners have determined to go in 
for an important extension of their works on the Touch 
Hills, whence the water supply for the town is obtained. 
The works will consist chiefly of new filter beds at the 
reservoirs, and a new main, the estimated cost of the 
works being between 6000/. and 80007. Parliamentary 
powers will be required for raising the requisite money, 
and to assess the inhabitants. Mr. A. M‘Luckie, Stirling, 
is to be the engineer for the works. 


Dundee Water Supply : New Steel Main.—The Dandee 
water engineer has been instructed to prepare plans for 
laying a steel pipe, 600 ft. long, under the river Isla, near 
Meigle. The cost of the work is estimated at 2000/. 


Contract for Sewage Sludge Machinery.—The contract 
for the construction of the machinery required for the 
Glasgow Police Commissioners’ large sewage sludge press- 
ing scheme has been placed in the hands of Messrs. 
Goddard, Massey, and Warner, Nottingham, and will 
consist of sewage sludge presses, rams, air compressors, 
air receivers, lime mixers, pumps, &c., the total cost 
exceeding 3000/., this being one of the largest schemes of 
this character put down under their consulting engineer, 
Mr. G. Alsing. 


Granite Block of 400 Tons.—A few days ago Messrs. 
D. H. and J. Newall, Dalbeattie, had a very heavy blast 
of granite on Craignair. There were three or four very 
large blocks, one of them measuring 4160 cubic feet, and 
weighing about 400 tons, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shecpbridge Coal and Iron Company.—The directors of 
this company have decided to recommend the payment of 
a dividend of 12s, 6d. per share upon the A shares, 
and 5s. per share upon the B shares, making with the 
interim dividend already paid a dividend for the whole 
year at the rate of 5 per cent. The dividend paid last 
year was at the rate of 74 per cent. 

The Miners and their Grievances.—A meeting of the 
executive of the Miners’ Association was held on Satur- 
day, at Barnsley, when Mr. Cowey, President of the 
Association, occupied the chair. The officials reported 
that there were many questions relating to price lists 
under consideration. Alleged victim cases were reported 
from a number of collieries. At Jagger’s Collieries, 
Clayton West, the men wish to give in their notices to 
set down until one of their colleagues is reinstated. This 
is likely to lead to a strike. 

Staveley Coal and Iron Company, Limited.—The twenty- 
ninth annual report of the directors of this company has 
been issued, and shows that the net profits of the year 
from the business operations and investments of the com- 
pany, after providing for the dividend on the preference 
shares, amounts to 121,466/., which, added to the balance 
of 20,347/., brought forward from the last account, makes 
a total available for distribution of 141,814. An interim 
dividend of 4/. per share on the A and C shares and 
13s. 4d. per share on the B and D shares was paid on Feb- 
ruary 10, and the directors now recommend a further 
dividend of 5/. per share on the A and C shares and 
16s. 8d. on the B and D shares, which will allow of a 
balance of 25,514/. being carried forward to the next 
account. The directors also state that the Loddington 
ironstone estate is being developed, and the Staveley Com- 
pany will no doubt benefit in the future by its connection 
with this ironstone company. 


Iron and Steel Trades.—During the past week cautious 
buying in the pig-iron trade has been noticed on the part 
of consumers, apparently dictated by a feeling that prices 
will relapse, but this idea cannot be fulfilled, as smelters 
are clearing off their output as rapidly as it is made, 





stocks are low, and agents have instructions not to give 
way in any degree. In finished iron there is a shade more 
business doing in bars, angles, and sheets, but foreign 
orders are falling off, and the improvement is solely on 
home account. The heavy steel trades are the only ones 
that are any criterion of prosperity. Heavy in- 
quiries are coming in from Indian and home buyers, 
and quotations are as follows: Best engine tyres, gua- 
ranteed quality, 12. 10s. per ton and upwards ; carriage 
and wagon tyres and springs, 10/.; and axles, 6/. 10s. 
Agents of B and Si report better business 
on local account at slabs and billets—5J/. 17s. 6d. to 6/. 
for Bessemer, and 6. to 6/. 7s. 6d. for Siemens. Houses 
employed on Government work are all fully engaged, but 
fresh orders for armour plates are anxiously looked for 
as present contracts are running out. No alterations of 
importance are indicated in any of the other departments 
of trade. 








NOTES FROM THE SOUTH-WEST. : 

The Severn.—Notwithstanding impediments to naviga- 
tion on the Severn, caused by improvement works now 
in progress, the Severn Commissioners have been enabled 
out of their tolls to pay 5 per cent. on the amounts ad- 
vanced by the Cardiff and Worcester town councils and 
private investors under the Severn Improvement Act, 
1890. A number of capitalists in the Bristol Channel 
ports have offered to guarantee 50/. each to cover the cost 
of seeking Parliamentary powers to alter West Gate 
Bridge, Gloucester, and the Severn Commissioners are 
considering the matter. 


Bristol and the Cape.-—Progress is being made with a 
company formed to run a line of steamers between Bristol 
and the Cape. It is felt that the passenger traffic will 
prove a profitable branch of the company’s business, and 
a low-water landing pier is to be constructed at Bristol. 
As a port of landing, the promoters consider Bristol offers 
exceptional advantages, as the railway systems with 
which Bristol is served tap the chief manufacturing dis- 
tricts of England and Wales. 


Rhondda and Swansea Bay Railway.—The twentieth 
half-yearly meeting of this company was held at Swansea 
on Saturday ; Sir J. J. Jenkins presided. The chairman, 
in moving the adoption of the directors’ report, said the 
result of the past half-year’s working had not been so 
satisfactory as the directors had anticipated. ‘I'his was 
due largely to their not having been able to get Rhondda 
coal in any great quantity to Swansea or Port Talbot. 
In addition to the large quantity of coal to be carried 
from the Rhondda, they might expect an exceedingly 
large passenger traffic, and already the passenger traffic 
formed one-third of the total receipts and enabled the 
directors to pay the dividend on the preference shares, 
amounting to 2100/., and the interest on the 4 per cent. 
debenture bonds, amounting to 2400/., 45007. in all. The 
report was adopted and a dividend of 4 per cent. was 
declared on the ordinary share capital. It was also 
decided to issue 5 per cent. preference shares to the extent 
of 150,0002. 


The ‘*‘ Sharpshooter.”—A court of inquiry assembled on 
board the Sharpshooter at Devonport on Thursday to 
investigate the cause of a serious breakdown of the engine 
and builers of that vessel during recent manceuvres. The 
Sharpshooter had her fires extinguished in a gale on the 
14th inst., and on her return to Devonport her boilers 
were reported to have developed serious defects, although 
the vessel had been in commission for less than a month. 
Ten gunboats cf the Sharpshooter type have been built, 
and there is an impression that they are deficient in speed 
and strength of hull, while the boilers and machinery 
have caused trouble and expense. 


Swindon Sewage Farm.—The Swindon Local Board has 
lately sold 138 acres of aftermath and 14 acres of corn 
growing on its sewage farm. The aftermath made 22s., 
28s., 25s., 42s., and 52s. per acre; the oats, 7/. 5s. per 
acre ; and the wheat, 7/. 2s. 6d. and 6/. 2s. 6d. per acre. 


Sir A. M. Rendel at Lianclly.—On Tuesday Sir A. M. 
Rendel, engineer to the Llanelly Harbour Commissioners, 
visited that port for the purpose of making a trial of a 
new system of dredging which he has suggested to the 
local authorities. A suction pump was some time since 
fitted to a dredger for the purpose of utilising it as 
a sand pump dredger. On Tuesday, however, this opera- 
tion was reversed, about 60 yards of hose of 12-in. bore 
being fitted to the pump and a powerful stream of water 
brought to bear upon a sandbank near the harbour 
lighthouse. This experiment was considered successful. 
About 2000 gallons of salt water were passed through the 
hose every minute, and rushed against the sandbank. 
The sand, of which the upper surface of the bank is com- 


_— gave way rapidly before the water, and was carried J 


own the channel formed by the water into the stream. 
At the end of an hour’s working about 10,000 cubic feet 
of the bank had been removed. The only question is 
whether there was sufficient force in the current to carry 
away the sand which had been removed from the bank. 


London and South-Western Railway.—The new London 
and South-Western line from Plymouth to Pomphlet was 
inspected on Thursday by Major Marindin. The inspec- 
tion train consisted of several carriages drawn by two 
heavy engines. A considerable time was spent by the 
inspector in testing the arrangements at Friary signal- 
box, where re-arrangements have been made. The two 
engines were afterwards run over two short-length iron 

irder bridges. The deflection in the centres under this 

eavy weight was § in. The Laira Bridge was tested span 
by span. Major Marindin expressed himself satisfied with 
the line, and a certificate was granted on the company 
undertaking to carry out some minor alterations. The 
new line will be opened for passenger traffic on Monday. 








Plymouth and London.—At_the last meeting of the 
Exeter Chamber of Commerce, Mr. R. Pitt, C.E., brought 
forward a proposal for a new line between Plymouth and 
London. He said the cost would be about 5,000,000/. 
He did not think it need in any way compete with exist- 
ing lines. It would work partly in conjunction with the 
London and South-Western Railway, as it ran nearer to 
that company’s system than to the Great Western. The 
reasons for constructing the proposed new railway were, 
first, that the West of England required to be placed in 
more direct communication with the no:th and east of 
England ; and, secondly, that it would provide faster 
passenger trains. A more rapid transit would be pro- 
vided between the west and the watering places of the east 
coast—between Devon and Cornwall, and Suffolk and 
Norfolk. The length of line to be made, which at first 
sight might appear large, was 170 miles between Ply- 
mouth and London, and 30 or 40 miles to form junctions 
with other systems, which gave the line its proposed 
name of the Western and London Direct Junction Rail- 
way. There was no proposal for expensive termini. 
Fortunately the whole length could be made by junctions, 
but in such a way that the main line would form one con- 
tinuous and almost straight means of communication. 
Commencing at Plymouth, they had three miles already 
laid on the South Ham Railway. It was suggested that 
this should be taken over, and if this were done, and the 
line continued, no Parliamentary deposit would be re- 
quired, as the new work would be the extension of an 
existing railway. The line would run towards Buck- 
fastleigh and Ashburton, and then take the most direct 
route to Exeter. The levels would be favourable, and 
they would be between 200 ft. and 300 ft. above the sea 
throughout the 45 miles. There would be a junction be- 
tween Bovey and Chudleigh, and the line would run from 
there to Torquay on the one hand, and to Chagford on 
the other. In this way the —— Valley scheme, in which 
Exeter was so much interested, would Se taken up. East 
of Exeter it was proposed that the line should branch off 
about Sidmouth Junction, and run on in a direct route 
through Chard, Ilminster, and Ilchesterto Wincanton, from 
Wincanton the new line would run to Andover Junction on 
the London and South-Western Railway (thus avoiding a 
curve round to Salisbury), and from there on to Sunning- 
dale. As regards the metropolis, it was proposed to 
utilise the present Waterloo terminus of the London and 
South-Wertern. 


Trafic for Barry.—Negotiations are in progress to 
induce some of the largest American steamship com- 
— to establish Transatlantic passenger traffic 

tween Barry and Philadelphia. As it is intended to 
commence a new import dock shortly, the necessary 
accommodation will soon be provided. 

Cardiff.--The steam coal trade has been inactive; the 
best qualities have made lls. 3d. to 11s. 9d., and secon- 
dary ditto 10s. 3d. to 10s. 9d. per ton. There has been 
only a moderate demand for hou-ehold coal; No. 3 
Rhondda large has brought 12s. 6d. per ton. Patent fuel 
has been in limited request at about 11s. per ton.. Coke 
has ruled dull; foundry qualities have made 18s. to 19s. 
and furnace ditto, 16s. 6d. to 17s. 6d. per ton. Severa 
steamers have been chartered to load iron ore at Bilbao 
for South Wales ports. The iron and steel trades have 
been generally quiet. 





ATLANTIC STEAMING.-—-The Teutonic’s last westward 
passage is worthy of notice. She left Queenstown at 
2.15 p.m. on July 28, and was at Sandy Hook at 4am. 
on August 3, having accomplished the passage in 5 days 
18 hours and 45 minutes. This is a better passage than 
any made by any vessel except herself, the Majestic, and 
the City of Paris. She was, however, delayed by aslight 
derangement of her machinery, and thus the passage 
itself is not notable. The daily runs, however, are worth 
attention. They were: To noon, 29th, 477 miles; to 
noon, 30th, 490 miles; tonoon, 3lst, 500 miles; to noon, 
August 1, 484 miles; to noon, 2nd, 528 miles; and 296 
miles to Sandy Hook. Total distance 2775 miles. The 
day’s steaming to noon, August 2, is the greatest distance 
ever accomplished. She herself had done 517 miles in 
one day, and the City of Puris had beaten that with 520 
miles in July. The Teutonic’s average speed throughout 
the day was 21.9 knots, 


Tue Launpry Exuisition.—During the past week a 
laundry exhibition has been held at the Central Hall, 
Holborn, London, W.C. Most of the exhibits were of 
a domestic nature, but several firms showed machines for 
use in steam laundries. In the section of Motive Power, 
Mr. E. S. Hindley, of Bourton, Dorset, exhibits a small 
steam engine with a vertical boiler, and a small horizontal 
engine is also shown by Mr. J. J. Lane, of the Old Ford- 
road, London. Gas engines are shown by Messrs. 
. E. H. Andrew and Cv., Limited, of Reddish, near 
Stockport, and by the Colne Engineering Com- 
Ry of Twickenham. Fans are shown by Messrs. 

*. W. Potter and Co,.of Phipp-street, London, and 
by the Blackman Ventilating Company, Limited. This 
latter firm also show an apparatus for drying by 
means of air forced through a set of heated tubes whicn 
has been adopted at the Upton Asylum, Chester, Harper , 
Twelvetrees’, of 8, City-road, London, have an extensive 
exhibit, and amongst others show a large washing machine 
of the dashwheel type, and an ironer to be heated by gas, 
steam, or furnace. Messrs. Clements, Jeakes, and Co., of 
51, Great Russell-street, London, also exhibit a large 
machine of this type, and others are shown at the stand 
of Mr. J. J. Lane, of Old Ford-road, London, E. 
Messrs. Glover and Hobson, of the Albert Iron Works, 
St. James’s-road, Old Kent-road, London, show three 
sizes of their ‘* Excelsior” ironing machines, in which 
the rollers are gas heated. The movement of the platen 
carrying the goods to be ironed is controlled by a pedal. 
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COLOUR BLINDNESS. 

Cotour blindness—or to adopt the more scientific 
appellation, imperfect colour vision—is a matter 
which is rapidly obtaining more distinct recognition 
on our railways and among the marine. As each 
source of danger becomes minimised by the use of 
better appliances, or more perfect systems, the 
remaining and hitherto less noticeable dangers gain 
in importance. When locomotive drivers were 
working under the permissive block system, which 
allowed them to run past signals that were against 
them, provided they kept a sharp look-out ahead, 
it seemed a small matter that one here and there 
should be capable of being puzzled in matching 
skeins of wool. It was not so much the signals as 
the road which engaged the driver’s attention in 
those days, and it had never been found, in 
thousands of instances that any harm had come 
from defects in colour vision. But with the intro- 
duction of the positive block system the men came 
to give less attention ahead, and confined them- 
selves more to the signals. Then the correct 
reading of the indications became more important, 
while at the same time increase of traftic led to 
shorter blocks and to higher average speeds, so 
that errors were more likely to lead to disaster. 
At sea the great increase of speed which has taken 
place during the last few years has enormously 
augmented the danger of collision, and has 
rendered the work of the look-out and of the officer 
of the watch most onerous and responsible. A 
second’s hesitation in the recognition of the colour of 
a light may, in these cases, make all the difference 
between safety and disaster. It is most essential 
that the faintest tinge of red or green should be 
immediately apprehended, and the helm put over 
accordingly. But neither on railways nor ships is 
there any official bar to the employment of men 
with imperfect colour vision. At sea, where every 
officer must be certificated by the Board of Trade, 
it is customary to make an examination of their 
sight, and if it is found to be imperfect the fact is 
noted on the certificate, but that is all. Whether 
the man goes to sea in a responsible position or 
not depends on his getting employment, and many 
»| firms take but little notice of imperfections of this 
kind. This applies to officers that have already 
attained mate’s rank. Those applying for it for 
the first time are now rejected if colour-blind. On 
railways there is no examination by the Govern- 
ment. 

Since the dangers attending the employment on 
railways and ships of men with imperfect colour 
vision has been brought before the public by 
ophthalmic surgeons and men of science, most of 
the large railway and steamship companies have 
instituted tests of their own, and have rejected all 
men that have failed to pass them. But it would 
seem that these tests have been far from perfect, 
for the Committee on Colour Vision appointed by 
the Royal Society on March 20, 1890, found that a 
colour-blind man passed several of them with ease.* 
When he was examined by Mr. Hanbury, of the 
Metropolitan Railway, the latter said he had very 
good sight, and he was much surprised to see 
it demonstrated by Crossman’s test that the wit- 
ness was colour-blind. The test wools of the 
London and South-Western Railway were laid 
before the Committee, and drewfrom Mr. Brudenell 
Carter the exclamation ‘‘ Among these there is not 
asingle red. I should say they were selected by a 
colour-blind person!” While Captain Abney said, 
‘*T am not colour-blind, but I should not know 
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Every applicant for employment is tested, and the 


08 trial is | repeated after each promotion, and after 


* Report of the Committes on Colour Vision. London: 
Eyre and Spottiswoode. Edinburgh: John Menzies and 
Co. Dublin: Hodges, Figgins, and Co. [9d.] 


absence for severe illness. Two-and-a-quarter per 
cent. of the whole who are examined fail. Mr. 
Rix was rejected by Mr. Bainbridge, the senior 
examiner on this railway. The Board of Trade use 
coloured slides placed before a lantern in a dark 
room. The man is stationed 18 ft. away and is 
asked to name the colours. If he cannot do so he 
is rejected, even if his difficulty lies in his ignorance 
of the names. He can, however, apply more than 
ence to be examined ; there are crammers who 
provide themselves with identical a paratus, and 
instruct seamen, so that if they sa suffer from 
ignorance of the names, or if their colour deficiency 
is only slight, they may possibly get through a 
second time. The Peninsular and Oriental Steam 
Navigation Company examine all their officers very 
strictly, and occasionally reject those in possession 
of Board of Trade certificates. Their perception of 
objects, as well as of colours, is tested, and many 
are turned back for want of good distant vision. 

These facts show that there is great diversity of 
practice, and that while some employers carry out 
their tests scientifically others are very lax. It is 
generally to the interest of candidates to pass the 
examination, and consequently they do their best to 
slip through. It is seldom that colour blindness is 
so complete asin the man who could not distinguish 
between the fruit and leaves of a cherry tree except 
byform. Generally a man can perfectly distinguish 
between a red and a green signal if they are displayed 
side by side. One driver said that the red light 
‘* glistened,” while a sailor spoke of the ‘‘ red light 
and the black light.” On clear fine nights, with 
lamps burning well, the majority of colour-blind 
men would be able to distinguish signals, if accus- 
tomed to looking for them. Unfortunately these 
conditions do not always prevail; even with a 
slight haze at sea an approaching light shows a 
faint luminosity before the colour becomes appa- 
rent, and in the case of green this delay is very 
marked. It is most important that the first tinge 
of colour should be recognised, for it is just in this 
that most people of imperfect colour vision fail. 
While they are watching, and may be mentally 
debating, the train or ship is running into danger. 
Under the circumstances, when extra promptitude 
is required, owing to the distance at which the 
signal becomes visible being reduced by fog or 
snow, the colour-blind man acts more slowly, and 
possibly, owing to nervousness, does the wrong 
thing after all. He may have driven a train or 
navigated a ship for years without mischance, 
because he never came into the particular combina- 
tion of circumstances in which his weakness 
becomes fatal, but on some unfortunate night the 
red light does not ‘‘ glisten’’ with its accustomed 
power, and he rushes headlong to a fearful collision. 

Imperfect colour vision is not nearly so uncom- 
mon, as is often supposed. It is nearly always 
congenital, although sometimes it supervenes on 
diseases of the eye ; apart from disease, however, 
it is never developed. An examination of 18,088 
persons, mostly pupils of various schools, revealed an 
average poneentage of 4,16 among the males, when 
special classes of persons were eliminated. Curi- 
ously the percentage among females was only about 
one-tenth of this—0.4 per cent.— which shows 
that imperfection of vision has nothing to do with 
the selection of the fearful combinations of colours 
which are often noticeable in women’s dress. It is 
very difficult to explain the reason of this, for defects 
of colour vision are known to be hereditary, 
and hence should descend equally to daughters 
as to sons. Certain special classes of people are 
peculiarly subject to this imperfection. Among 
the Jews examined there was a percentage of 3.1 
among females, and among the members of the 
Society of Friends 5.5, also in the females. Deaf 
and dumb females showed 2.4 per cent. In. all 
these cases the defect was usually slight. Among 
the males there were 4.9 per oak of Jews, 5.9 per 
cent. of Friends, and 13.7 per cent. of deaf and 
dumb. The disease is much less prevalent among 
the upper and well to do classes, than among the 
lower classes. Hence the high figures obtained 
among the Jews and the deaf and dumb may be 
partly due to the examinations being made in 
schools founded on a charitable basis. At Eton 
the percentage was only 2.46 per cent., while among 
435 medical students and sons of medical men it 
was 2.5 per cent. 

It is to be hoped that the revelations of the 
Committee on Colour Vision will have the effect of 
introducing greater uniformity in the methods 








employed. At present it is quite certain that at 
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times men pass the examination who should not 
do so ; the test skeins shown to them are too pro- 
nounced in hue, that is the original colour is not 
sufficiently diluted with white. With Holmgren’s 
tests it is practically impossible for a colour-blind 
man to deceive the examiner, but the process is 
slow, and it is generally convenient to begin with 
some rougher test and narrowly watch for any hesi- 
tation in a candidate. If he betraysany misgiving, 
then the more lengthened trials should take place. 
The report we have alluded to contains an account 
of the various theories of colour vision, together 
with full descriptions of various methods of exami- 
nation, and no employer need be in doubt as to the 
procedure to follow. It is certain that public 
opinion will shortly demand the exclusion of men 
with imperfect colour vision from callings in which 
these defects are a danger to other people, and 
common humanity demands that employers should 
prevent youths entering callings from which they 
will be liable to be ejected at a time when it will 
be too late to make a fresh start in life successfully. 
A few minutes will decide the question, and once 
it has been proved that the colour vision is normal, 
there is but little likelihood that it will ever become 
impaired. 





LABOUR IN HOLLAND. 

In Holland a State Commission has lately been 
sitting to examine into the questions of labour and 
wages on the Dutch rail and tramways ; some in- 
teresting particulars may be yleaned from the 
British Consul’s digest of the evidence taken. It 
would _— that the chief cause of complaint by 
the employés is the excessively long hours they are 
compelled to work ; for although since 1875 there 
have existed regulations to the effect that each 
workman should have 8 hours’ rest in every 24, 
the wording was such that they were easily evaded 
and were habitually disregarded. Engine-drivers 
and stokers were shown to have been obliged to 
work for 17, 18, and 20 hours at a stretch, with 
very short rests between, guards from 17 to 18} 
hours, and pointsmen 20 hours. An apprentice- 
engineman or stoker was obliged to work either 
114 or 18} hours the first day, 16 hours the second 
day, 18 hours the third day, getting from one to 
two hours of freedom on the fourth day. A 
shunter had to work 19 hours one day and 10 hours 
the next day and soon. Signalmen were kept on 
duty 16 and 17 hours daily without ever getting a 
day free. The free days and leave regulations 
seemed to be more liberal for guards and station 
employés, guards getting one free day out of every 
five or six, and other employés one day out 
of every twelve days. Asarule no work is done 
in the railway workshops on Sunday. 

The directors of the railway companies consider 
it an economy to run each locomotive as long as 
possible ‘‘ without being allowed to get cold,” 
therefore the practice of long hours for drivers 
and firemen could not well be dispensed with 
without radically altering the conditions of labour 
and wages. A decrease in the working hours of 
these men would not only necessitate the engaging 
of other hands, but also additional engines for their 
use, because it is customary for one driver and 
stoker to work exclusively with one engine. The 
question of the treatment of each engine and 
economies practised upon it entering so largely 
into the men’s pay, they would naturally object to 
their engine passing into other hands. 

The wages are stated in florias—of the value of 
1s. 8d. ; but the consular report states that ‘the 

urchasing power scarcely exceeds that of 1s. 
There is a peculiar and complicated system of 
bonuses in vogue which practically form part of 
the wages of the employés; for instance, engine- 
men get a bonus for saving coals and oil and for 
the number of miles run by the engine without 
repairs; guards get bonuses for keeping the 
drivers up to their work by runn:ng punctually. 
The bonus system is even carried te the extent of 
the employés being paid when they make their 
clothing last beyond the usual time. The wages 
vary on different systems of railway, but engine- 
drivers are paid on an average about 2 florins 50 
cents, with monthly bonus of 15 florins to 30 florins, 
and an additional bonus of from 8 florins to 12 
florins every 8 months; engine-drivers of the 
third class 2 florins daily, with 20 florins monthly 
bonus. Stokers are paid 1 florin 60 cents on an 
average, with a bonus of 8 florins monthly. Brakes- 
men from 1 florin to 1 florin 50 cents, with a bonus 








of from 6 florins to 10 florins monthly. Ordinary 
guards on the State railways are paid 450 florins a 
year, with a monthly bonus of from 11 florins to 12 
florins. Women are employed chiefly in cleaning car- 
riages, and children are employed chiefly in work- 
shops; but women are frequently employed (as ‘‘ weg- 
wachters”’) watching the lines turn about with 
their husbands. Their day averages 12 hours, 
and the pay 25 cents, their husbands being paid 
90 cents per day, but the couple are provided with 
lodging. The less highly-paid servants have some 
other perquisites, such as blankets, shirts for the 
men, shifts for the women; the work of making 
these and other garments being given to the widows 
of men who have been in the service. Children of 
the employés are carried free of charge to and from 
school by rail, Employés are also given the right 
of having a certain quantity of coal and necessary 
stores carried free of charge. 

In case of illness or incapacity to work the em- 
ployés are provided for from out of a fund to 
which they have to subscribe 3 per cent. of their 
earnings, the companies also contributing to the 
fund. Medical attendance during any confinements 
of the wives of railway servants is also provided for 
out of a fund to which the employés contribute 
1 per cent. of their earnings; funerals are also 
paid for out of this fund. At the age of 65 all 
employés must retire and are pensioned from the 
3 per cent. fund already mentioned. 

It is stated that discipline is rigidly enforced, 
and there is practically no appeal either from the 
decision of the immediate superiors to the lower 
grade employés, or from the system of enforcing 
fines for any breaches of the regulations. On the 
whole, an opinion is expressed that a favourable 
spirit of contentment reigns generally, though it is 
admitted that the Seingever (a Socialistic news- 
paper), finds a good many readers amongst the 
railway servants. On the subject of labour upon 
the railways, the consular report concludes as 
follows : ‘‘ What hold the modern Socialistic and 
subversive doctrines may have acquired on the 
working classes here, is felt to be due above all to 
the fatal impression, skilfully worked upon and 
turned to account by unscrupulous leaders, that it 
is by no means certain, under the existing order of 
things, that grievances, whether well founded or 
not, will always find a ready and patient hearing.” 

The case of the tramway servants is not as favour- 
able as those of the railway companies, notwith- 
standing that some of the tramway companies pay 
high dividends, The principal Dutch cities are 
amply provided with tramway accommodation, the 
systems extending as steam trams throughout the 
country districts ‘‘ along the narrow Dutch roads 
—ruining them, as has well been said, for the rich 
while making them accessible to the poor.” It is 
stated that the work of the Amsterdam Omnibus 
Company may be considered typical of the condition 
of affairs on most of the Dutch tramways, therefore, 
the report deals mainly with the evidence 
concerning that company. The class from 
which the drivers are recruited consists of 
men who have been brought up as helpers in 
private stables or in those of the companies, and 
they are considered to be a superior class to the 
conductors. The conductors are recruited from 
the congested mass of unemployed and unskilled 
labour to be met with in all populous towns. They 
are stated to be a strange medley of broken-down 
shopkeepers, unemployed seamen, ex-hotel waiters, 
ex-compositors, discharged soldiers, and many 
other waifs and strays who have seen better days. 
One of the complaints of the company against these 
men is that the passengers appear to become 
rapidly friendly with them, to the extent of tipping 
them and giving coffee and drink at halting stations, 
which is considered by the directors to have a de- 
moralising tendency, 

The duties of these employés are of a very har- 
rasing nature and they are exposed to much bitter 
and inclement weather. Their working day ex- 
tends from 7 a.M. to midnight, 17 hours—with 
some companies 18 to 19 hours for a working day 
is not uncommon—with a break of about 1 hour 
and 20 minutes for meals and rest. Every fourth 
day the hours do not exceed from 4} to 5 hours, 
add ‘‘ once in 17 days the men are supposed to get 
a whole free day ;” Sunday is always an ordinary 
workingday. The drivers have to stand the whole 
of their working time and are not permitted to use 
the trams when returning home from work even 
though they pay their fares. This regulation has 
caused the men to take lodgings in the immediate 








neighbourhood of the stables instead of the out- 
skirts of the towns, thus forcing upon them exor- 
bitant rents, and a very heavy municipal income 
tax, which rich citizens most frequently avoid by 
living without the city boundaries. The weekly 
wages of the drivers vary from 10 florins to 14 florins 
and those of the conductors 7 florins 50 cents to 
13 florins. The Amsterdam Omnibus Company pays 
a dividend of 10 per cent. 

As is the case with the railway companies the 
system of fines is heavy, and is frequently enforced, 
and no appeal is admitted either from tine or dis- 
missal. Yet it would appear that employment in 
the tramway service is eagerly sought for; a 
vacancy for one conductor’s place bringing 500 
applicants at Amsterdam and 2600 at the Hague. 





THE NEW CUNARD STEAMERS. 

By the launching of one of the two new Cunard 
steamers on Thursday, of next week, from the 
famous establishment of the Fairfield Company at 
Glasgow, a great performance will be completed, as 
well as evidence afforded of the prospect of a great 
hope being fulfilled. It is scarcely necessary to 
state at this hour of the day that it is hoped that 
these vessels will attain a speed at sea hitherto 
unachieved, and it is not too much to expect, 
judging by past experience of the Fairfield Com- 
pany’s successes, that the undertaking of the task 
justifies the belief that the desired result will be 
attained. The desire for success is not confined, 
by the way, either to the Cunard Company or to 
the builders. It means a distinct advance in 
science, and on this score, if on no other, immense 
interest is created in the two vessels. The great per- 
formance now about completed is the building up of 
the vessels to launching condition within a year. 
The contract for these two vessels was placed rather 
more than a year ago—intimation was made of the 
fact in ENGINEERING of August 14, 1891, and it 
may be taken that all arrangements for building 
had to be made after that date. The design, it is 
true, had been determined upon—we were able 
then to mention the leading features—for there was 
little doubt about the Cunard Company building. 
The history of the company under the manage- 
ment first of Sir George Burns, and more particu- 
larly under that of his son, Sir John Burns, has 
been one of progression. When the laurels for 
fast speed were wrested from the company, they 
were not long in building craft to retrieve their 
position. The story of the Atlantic records re- 
cently narrated in these columns fully exemplified 
this. It was only progressive policy combined 
with cautious management that attained victory 
over the Collins Line, and a similar state of affairs 
has enabled the company to retain the premier posi- 
tion on the Atlantic. 

If there was little doubt about the Cunard Com- 
pany building there was probably less as to who 
would be the builders. The success of the Umbria 
and Etruria, with other considerations, marked the 
Fairfield Company as the probable firm. The run 
of the Umbria last month from Queenstown to 
Sandy Hook in 5 days 22 hours 22 minutes, which 
far excels all her previous performances, affords an 
instance of excellence of workmanship. The vessel 
is eight years old, has been running constantly, and 
has had no reconstruction and very little overhaul- 
ing. Her performance might have been better but 
for fogs. On three successive days she exceeded 
500 nautical miles, but on a fifth had to slow down 
considerably. The extreme probability of the 
Cunard building and the possibility of the Fairfield 
Company getting the order may have enabled them 
to have the ‘‘ preliminaries” in an advanced state 
before the contract was actually signed ; but this 
could only have been to a limited extent, and the 
fact remains that not only have they completed the 
design, but built up the first ship in less than a 
year. Such a_ result could only have been 
attained by the admirable equipment of the Fair- 
field Works, to which we referred at length two 
years ago, and which does credit to Mr. Richard 
Barnwell and his co directors, particularly Mr. 
R. 8. White, the manager of the shipbuilding yard, 
and Mr. Andrew Laing, manager of the engine 
works. On them has devolved in great measure 
the direction of labour aright, so that not only is 
the ship ready for her machinery, but the engines 
and boilers lie waiting for the vessel to receive them. 

The remarkable character of this performance 
will be made clear by a description of the vessel, 
and here we may state at the outset that we cannot 
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yet gratify the desire of our readers for complete 
information. We can promise accuracy, but it will 
be understood that neither the owners nor builders 
care just yet to have all details divulged, and we 
appreciate the reason. The vessels are alike. They 
are to be named Compania and Lucania. The 
former will be launched next Thursday, and the 
latter in a month or two. The Compania will be 
ready for trial by March, and both will be on their 
station by May of next year. The length of each 
vessel is 600 ft., their beam 65 ft., and depth 
moulded 42 ft. The vessels are therefore 18 ft. 
longer than the White Star vessels and 40 ft. longer 
than the Inman steamers, and they approximate more 
closely to the latter in beam, for although they are 
not much longer than the Teutonic, they are 74 ft. 
broader, but have only 2 ft. more beam than the 
City of Paris. In other words, the Cunarders have 
9.24 ft. of length to 1 ft. of beam, whereas the 
Teutonic has 10.1 ft., and the City of Paris 8.89 ft. 
The model of the Cunarders, it is scarcely neces- 
sary to say, is very fine. The entry is sharp, 
with a straight stem, while the forefoot is cut away 
very considerably, although not to the same extent 
as in the White Star vessels. The floor amidships 
is pretty flat, the rise from keel to bilge being just 
perceptible. Aft again the lines are very fine, and 
the stern so constructed that the shafts are com- 
pletely within the ship—there is no overhang. 
This is clearly an indication of a continued desire 
for safety. The propellers, it must be understood, 
do not overlap, although there is a small aperture, 
like that in a single-screw steamer. The shell- 
plates are scarfed below the water-line to reduce 
skin friction, and very large plates are used, 
extending in length to 25 ft., for the planing, of 
which special plant was introduced some time 
ago. Above the water-line the usual butt 
and strap system of jointing is adopted. There 
is a double bottom, and between the two levels 
any soldier in the British army might walk erect. 
The vessels are, of course, minutely sub-divided 
by transverse bulkheads; between the engine- 
rooms there is a longitudinal bulkhead, everything 
having been done in the design to insure safety 
and comfort. Such a remark in connection with 
a Cunard steamer is almost superfluous. The 
Admiralty have taken a deep interest in the 
design and construction of the vessel, as they 
are to be placed on the list of armed cruisers, 
and for this purpose the decks have been 
specially strengthened for carrying guns. The 
steering gear, which is being provided by Brown 
Brothers, of Edinburgh, is to be under the water- 
line, and will be of the hydraulic type, worked by 
telemotor, of a type already illustrated and de- 
scribed in ENGINEERING. 

The machinery and boilers, as we have already 
hinted, have been completed for some time. In- 
deed, when we visited the works in April last the 
engines of the Compania bulked very large in the 
erecting shop. They are of the triple-expansion 
type, with five cylinders, the high pressure being 
above the low pressure, with the intermediate in 
the centre. In April the high-pressure cylinders 
were being placed in position, so that in the seven 
or eight months from the placing of the contract, 
splendid progress had been made in Mr. Laing’s 
department. The five-cylinder arrangement was 
first adopted by him in the North German 
Lloyd steamer Lahn, and, as will be appreciated, 
enables the diameter of the low-pressure cylinder to 
be very materially reduced. The air pump alone is 
worked off the main engine. The feed pumps, 
&c., are all worked separately ; but the time has 
not arrived for entering into details. We may not 
be saying too much in stating that not only are 
the engines massive, but they are a very good 
job. There are twelve boilers of great size, all 
double-ended, each with eight furnaces, so that 
there are ninety-six in all. There are sepa- 
rate boilers for working deck machinery, «c. 
The boilers are placed in three separate water- 
tight compartments, with large separate spaces 
between for coal storage. The boilers are to be 
worked entirely by natural draught, and the 
funnels, which are circular, are to be long and of 
large diameter to assist the natural draught. They 
have double casings. In one of these funnels placed 
on its side it would be very easy to find room for 
laying the ballasting and permanent way of a 
railway, and running through it the largest express 
engine yet built, while more room would still be 
allowed than is afforded for ventilation in an ordi- 
nary tunnel. 


THE MANCHESTER SHIP CANAL. 


Ir is somewhat difficult to arrive exactly at all 
the circumstances affecting the finances, prospec- 
tively as well as retrospectively, of the Manchester 
Ship Canal. The large addition made to capital 
by the corporation entitled them to a consider- 
able share of the management, and the infusion of 
this new element at a late stage in the proceedings 
seems to have had, one might say almost naturally, 
the effect of matters being viewed from two stand- 
points, and occasionally, although not necessarily, 
with contrary results. Lord Egerton of Tatton, 
the chairman of the company, at the half-yearly 
meeting on Tuesday, when, by the way, the pro- 
ceedings were characterised by a tone surprising 
for its buoyancy, indicated a difference of opinion 
on some of the points of a report prepared for 
the corporation, recently referred to by us, but 
refrained from debating the points. The reason 
given is difficult to fully appreciate ; for although, 
as he states, the report has not been discussed, it 
has been printed, is public property, and if there 
are misstatements, ‘‘honestly made with an imper- 
fect knowledge of facts,” it might promote a most 
desirable cordiality of relationship if he had pointed 
these out. We think he is right, however, in dis- 
agreeing with the statement that it would have 
been preferable to have opened the canal to Man- 
chester on a less grand scale and with inferior 
material, ‘A jerry canal,” as he states, would 
never have commanded the confidence of the public. 
But these are mere side issues. The main point is 
that there is agreement that at least one and a half 
million more money is required, in addition to the 
available borrowing power. There is yet to be 
taken up 1,216,500/., of which the corporation will 
subscribe, if they have not already done so, 
559,500/., and the directors hope soon to be able 
to issue the remainder, which are in debentures. 
These rank before the corporation loan, and it is 
possible that the better way would be for the cor- 
poration to take them up, especially as the market 
is not strong. Apart from the canal the company 
may be said to have assets which may be valued at 
one and a half million, including accumulated 
revenue on the Bridgewater undertaking, surplus 
lands, plant, &c. ; but these are not available 
until the canal has been opened, so that they must 
be excluded from calculation. 

As to the purpose for which the additional million 
and a half are now needed one-half is required 
for works and plant and the remainder for interest, 
and chargesconsequenton the opening being delayed, 
parliamentary charges, cost of issue of Manchester 
corporation stock, &c. The question as to whether 
this is sufficient to finish the works cannot accurately 
bedetermined. The chairman, while believing that 
the estimate was an accurate forecast, spoke warily. 
After recent experience he said that personally he 
did not think it would be safe to be without some 
additional margin, partly for the purpose of new 
and additional works. Besides workiug capital 
will be required if the canal traffic is to be developed 
speedily. But no fear is entertained as to the neces- 
sary capital being got. The Manchester Corpora- 
tion, as we stated a month ago, in writing of their 
report, are too fully committed, and we are not 
surprised that the directors look to them to raise 
the money now required. Certainly the canal will 
be completed; one shareholder was loud in his 
assertion to this effect, but he added facetiously 
that if there were any more blunders somebody 
must be hanged. The chairman, perhaps, antici- 
— this sentence, offered some defence of his 

oard. The main causes of the great expenditure 
were floods, treacherous banks, and especially the 
rotten character of the stone. The engineers were 
not to blame, they could only test the character of 
the soil through which the canal passed by borings, 
but the actual conditions differed. Again, the Act 
of Parliament of 1885 proved vague, and reading 
between the lines we take it that some one has driven 
the proverbial coach and eight through some of the 
clauses. The Act, Lord Egerton states, was defec- 
tive with regard to the relations of the company to 
the Liverpool Dock Board, and as to the building 
of railway bridges. Another cause of delay lay in 
the claims of the London and North-Western Rail- 
way Company. There was some ambiguity in the 
clauses relating to these works and as to the 
time at which the passenger traffic should be com- 
menced. The London and North-Western Rail- 








way Company, it is said, have not shown a spirit 
of willingness to aid the company, and have made 


a very heavy claim for doubling the line to War- 
rington, but it may become a subject for arbitra- 
tion. The Cheshire Lines Committee had taken 
a more reasonable course. On such points there 
must be uncertainty as to the future expenditure, 
apart altogether from difference of opinion as to 
cost of completion. 

The works are progressing satisfactorily ; indeed, 
‘they may be said to be approaching completion, 
except on the site of the existing railways to the 
estuary point in front of the Runcorn Docks, and 
the dredging. It is believed, further, that the 
canal will be opened by the end of next year. One 
instance which favours operations is the amend- 
ment of the Rivers Pollution Act, as the amount to 
be dredged had been materially affected during the 
past two years by pollutions. The most difticult 
part of the works—that undertaken by the com- 
pany themselves, when it was decided to let all 
other sections out by contract—the embankments 
in the estuary to inclose the works of the Ship 
Canal between the River Weaver and the Old Quay 
Docks above Runcorn Bridge, have been completed, 
and the excavation of the canal is now actively pro- 
ceeding. To enable this work to be done the port 
of Runcorn has been temporarily closed, and the 
traffic diverted to the docks at Weston Point and 
wharves at Saltport. 

One noteworthy feature brought out at the 
meeting is that the directors have passed a resolu- 
tion expressing the opinion that it is of great im- 
portance, in the interests of the company, that the 
arrangements for the storage of traftic on the ship 
canal by means of warehouses and its distribution 
in lighters or barges should be initiated and carried 
out promptly by independent companies. They 
think, however, that as a board they cannot take 
an active part in promoting such independent com- 
panies, as such a course might seem to influence 
or fetter the board in the general dealings with 
traffic. The resolution, however, does not affect 
the individual action of any member of the board 
in his private capacity. It is to be regretted that the 
board could not retain this work itself ; tinancial 
difficulties alone excuse its being passed to others. 





BRISTOL AND THE CHICAGO 
EXPOSITION. 

THE people of the United States have designed 
their great exposition to illustrate their four cen- 
turies of development. They will make much of the 
discovery period of the new world and of the great 
pioneers who found two continents. Columbus 
will be first in their hearts, their memories, and 
their acclamations. And this will be entirely 
proper. His qualities were great as his achieve- 
ments, and he is one the world may honour with- 
out reservation. It is not to his derogation that 
the people of Bristol propose to commemorate at 
Chicago the doings of the Cabots. 

It is their opinion that the Columbian Exposi- 
tion might have a Valhalla, and no individual god 
be any the less. They recall with pride that their 
ancient city was first in westward exploration ; that 
their ancestors’ money fitted out the first expedi- 
tions from England to the new world ; that their 
fellow citizens were the devisers and leaders of the 
voyages. They say that the part of the Cabots in 
reserving to the Anglo-Saxon race, the northern 
continent has hardly been adequately noticed in 
history ; and that they wish to bring to the 
attention of the world, from honorable motives of 
national and municipal pride, the striking influence 
exercised by their forefathers over the future of 
the new world. 

The two Cabot voyages, those of 1496 and 1497, 
have had comparatively little notice from chro- 
niclers for several reasons. In the first place, to 
minds influenced by enthusiastic accounts of the 
doings of Columbus, the expeditions seemed barren 
of results. Again, there is confusion between 
Cabot father and Cabot son, and there is not the 
sharp identity necessary to make a hero. Sebastian, 
notwithstanding a long and brilliant career, passed 
alternately in the service of England and Spain, 
died unnoticed in the reign of Philip and Mary, 
and the voluminous records and careful maps that 
were the pride of his declining days, disappeared 
without a trace. Had accident or chicanery left 
to us the diaries and records of Sebastian, there is 
little reason to doubt but that his niche in the 
temple of fame would have been for ever held 
inviolate. Amid all the doubts and uncertainties 





of his almost unchronicled career we may discern 
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one splendid fact, one momentous circumstance, 
fraught with results to the human race not to be 
computed by the finite mind, and far reaching even 
beyond the bounds of time. 

Sebastian Cabot pre-empted North America for 
the Anglo-Saxons. In a map drawn in the 
year 1500 by Juan de la Coso, friend and hydro- 
grapher to Columbus, the north-east coast 
is starred with five English flags, thus mark- 
ing the Spanish admission of England’s rights, 
in virtue of prior discovery. Other conside- 
rations doubtless to some extent operated in 
preventing Spain and Portugal from attempting to 
extend their dominion over the north, but the 
aed fact was that England had established 

erself there. She was tacitly left to the free 
enjoyment of her territory. It is idle to speculate 
on what might have been the history of North 
America if Spain or Portugal had obtained a foot- 
hold there. It is probable, however, within 
bounds to say that if Chicago were speaking 
Spanish to-day it might not have so splendid a 
national development to celebrate at the coming 
festival. 

The people of Bristol for over a year have been 
working at a plan for representing in a simple yet 
adequate way the share of their ancestors in the 
national glory of America. At a representative 
meeting held some months ago in the hall of the 
Society of Merchant Venturers (Sebastian Cabot 
was the first governor of the parent society in 
London), the whole matter was placed in the hands 
of a representative committee of citizens, who in 
turn delegated their authority to a sub-committee 
composed of those who by antiquarian studies 
were qualified to conduct such a matter intelli- 
gently. This sub-committee has held many meet- 
ings during the past few months, and has finally 
matured its plans. It decided to reproduce in Chi- 
cago somecharacteristic Bristol structure, and todis- 
play therein such illustrative memorials of antiquity 
as might be available. Afteracareful inspection of 
such buildings as came at all within the purview of 
the plan, the final decision rested upon two mediseval 
rooms in the building now in the occupation of 
Messrs. Franklyn, Morgan, and Davey. The 
building in times past was the residence of mer- 
chant princes, and these two chambers, the draw- 
ing-room and the ante-room, have been carefully 
preserved through the vicissitudes of time and the 
changes of fortune. They are panelled throughout 
in oak, elaborately carved and ornamented, deco- 
rated with rich friezes, and embellished with a 
profusion of chaste detail. The larger room con- 
tains a chimney-piece of florid design, reaching to 
the ceiling, this latter being of an ornate workman- 
ship in keeping with the general artistic opulence 
of the chamber, It is intended to reproduce these 
two rooms, exactly as they stand, in oak, with the 
carving done by hand. The illlustrations on page 
296 give a good idea of the beautiful decorations 
of these rooms. The reproductions will, in fact, 
be equal in artistic excellence to their models, 
and there will be nothing of sham or papier maché 
about them. It is proposed that they should be dis- 
oy age as a separate structure, and the exterior will 

e in complete accord as to period and workmanship 
with the interior. The rooms, in themselves no mean 
display, will be used for the receiving of objects of 
antiquity, associated with and illustrative of the 
discovery and colonial periods of American history. 

It is to be regretted, of course, that the meagre 
records left of the lives of the Cabots do not afford 
means for reproducing objecis directly associated 
with them ; but it is not even known in what house 
they lived, though their parish is recorded. The 
house that will be reproduced is believed to look 
down upon the very spot in the Avon whence their 
little vessel, the Matthew, weighed anchor for the 
unknown world ; but more of personal association 
than this it has been found impossible to compass. 
Nor is it possible to obtain articles for the Exhibi- 
tion that have a direct relation with the explorers. 
Articles having even an apocryphal association with 
them are lacking. Under these circumstances the 
Bristolians have done the next best thing. They 
are collecting objects of authentic history connected 
with the times; and they havea great mass of 
material to select from which shall illustrate the 
close relations of their ancient city with the be- 
ginning and the development of the New World. 

Their plan involves the expenditure of some 
3000/. They have had the co-operation of the 
Royal Commission, which has made them a grant 
of one-half this sum ; and they are expecting further 





aid from the Exhibition authorities at Chicago to 
the extent of 5001. The remaining 10001. they ex- 
pect to raise amongst themselves; and this, in 
view of the purely sentimental nature of the dis- 
play, and of the prevailing commercial depression, 
cannot but be regarded as a handsome contribution 
to municipal pride. There can be no two opinions 
as to the interest that will attach itself to this 
exhibit ; but we are not without some apprehen- 
sion that the necessary funds will be subscribed, 
and in any case we think it would be a useless 
expenditure to provide a separate building for the 
installation of the memorial. The beautiful deco- 
rations we have illustrated would be in every way 
suitable for two of the rooms in the large building 
now being erected at Jackson Park for the head- 
quarters of the Royal Commission, and if the 
memorial was installed there, a large expense would 
be saved the Bristol Committee and the Com- 
mission. 








THE COUNTERMINING OF BELFAST 
LOUGH. 

Ir is generally agreed by naval officers who had 
the good fortune to take part in the recent attack 
on the Blue Squadron in Belfast Lough, that 
Admiral Fitzroy has succeeded in solving an impor- 
tant problem, and whatever may be thought of the 
plan of the manceuvres, considered as a whole, there 
can be no question that much light has been thrown 
upon the utility of countermining operations. The 
‘*general reader” will readily understand that 
Admiral St. John would scarcely have bottled up 
his fleet in Belfast Lough unless he considered that 
it could subsequently be protected, by means of 
mine fields, from the attack of a more powerful 
enemy. So far as we can judge, the commander of 
the Blue Fleet relied upon being able to keep his 
enemy at bay until the end of the war, and it may 
also be fairly assumed that he hoped meanwhile to 
inflict damage with his large force of torpedo boats. 
The manceuvres of 1888 demonstrated the fact that 
a prolonged blockade has become practically useless 
in these days of steam, and that it is barely pos- 
sible to avert the escape of the blockaded squadron 
except, perhaps, under very exceptional conditions. 
But the 1888 manceuvres further showed that a 
blockading squadron is liable to attack from torpedo 
boats, and that in consequence of this ever-present 
danger the ships have to be kept in motion during 
the hours of darkness. 

During the recent manceuvres Belfast was not 
considered as a strongly fortified harbour, and 
having decided to bottle up his squadron, Admiral 
St. John had no alternative but to protect it with 
such mine fields as could be laid down from the 
ships’ stores. We are not here concerned with the 
value of the strategy displayed by the Blue Admiral, 
but have merely to consider the actual results of 
the course he elected to adopt. 

It will be remembered by those who have fol- 
lowed the accounts of these manceuvres that after 
the two Red Squadrons had succeeded—practically 
without opposition—in effecting a junction, Admiral 
Fairfax deputed to Admiral Fitzroy the task of 
attacking the Blue Fleet assembled in Belfast 
Lough, and it is with this attack, which un- 
doubtedly proved the most interesting operation of 
the war, that we are here concerned. 

As one of the special correspondents of the T'imes 
has repeatedly pointed out, the Blue Fleet was in 
most important particulars inferior to even the 
weaker division of the Red Fleet under Admiral 
Fitzroy. It will be observed, however, that this 
estimate is only correct on the supposition that 20 
torpedo boats are of little value, and this, it may be 
observed en passat, still remains a matter of opinion. 
However, it may be admitted that Fitzroy’s 
squadron was sufliciently powerful to undertake the 
destruction of the Blue Fleet, and being of this 
opinion the Admiral did not hesitate to anchor his 
battle-ships across the mouth of the Lough, whilst 
completing his preparations for countermining a 
channel through the mine fields known to have 
been laid down. It may here be explained 
that Fitzroy had previously become acquainted 
with the existence of the mine field through 
the newspapers, and that the launches of the 
squadron had been prepared for countermining 
before the fleet left Bantry Bay. It should be 
further explained that the locality of the mine 
fired could only be approximately estimated, as its 
exact position was not ascertained even after the 
arrival of the Red Squadron off Belfast. Not a 








little sagacity was displayed by Admiral Fitzroy 
and his officers in the matter, as will be presently 
understood. Thetwo opposing fleets were lying at 
anchor within sight of one another, and all Ad- 
miral Fitzroy positively knew was that an exten- 
sive field of mines lay between the fleets, which by 
some means would have to be passed before a com- 
plete victory could be gained. It has always been 
a recognised rule of modern warfare that a mine 
field has to be carefully searched for before any- 
thing in the way of countermining can be attempted. 
This process, which is technically termed ‘‘ creeping 
and sweeping,” is both tedious and hazardous, and 
it is doubtful whether it could be successfully 
carried out under the fire of a hostile fleet, even 
under cover of darkness. Recognising these dan- 
gers, Admiral Fitzroy resolved to adopt an entirely 
novel plan, and his bold experiment has proved of 
the greatest value. He resolved to estimate the 
position of the mine field, and without the usual 
preliminary precautions to countermine a channel 
through the area in which he judged that the field 
must exist. Rash as this may at first sight appear, 
there were methods by which he was enabled to 
form a very accurate estimate of the situation of 
the mines, and even of the precise extent of the 
field. 

The specialists under Fitzroy were well aware 
that the Blue Admiral had only sufficient electrical 
cable at his disposal to enable him to lay down 
two, or at most, three lines of mines across the 
deep-water channel of the Lough ; and when it is 
remembered that deep-draught battle-ships cannot 
safely go inside the 5-fathom line, a glance at the 
chart will render it clear to our readers that to 
estimate the probable position of those lines of 
mines was not a very difficult matter. The posi- 
tion of the Blue Fleet was known, whilst Fitzroy 
had also ascertained that earthworks had been 
thrown up at Grey Point. 

It was apparent, as no electro-contact mines 
could have been employed, that the mine field was 
connected with batteries at some point on the 
shore, and the existence of the earthworks pointed 
to the great probability of the batteries being there 
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placed. The annexed plan of Belfast Lough 
shows the relative position of the Red and Blue 
Fleets, and the area assumed by Fitzroy to have 
been mined. There was every reason to feel 
assured that if a channel one mile in length could 
be successfully countermined, the Red ships could 
proceed to attack the enemy without being exposed 
to any danger from the mines. There is reason to 
believe that the area of the mine field was actually 
situated as shown in the above plan, and it will be 
observed that the Red Admiral in countermining 
his channel allowed himself an ample margin. This 
he could well afford to do, as the result has shown 
that it is less dangerous and far quicker to counter- 
mine a long channel than to run the risk of 
attempting to delineate the exact area of a mine 
field under a heavy fire. 

For these reasons it is considered that Admiral 
Fitzroy’s tactics have thrown a new light upon 
countermining, and whether his operations are 
held to have been entirely successful or the con- 
trary, will not materially affect the importance of 
the new method of clearing a channel through 
fields of observation mines. How this master 
stroke was effected we may now briefly describe. 
The first thing necessary was to arrange two lines 
of countermining launches, in order to insure a 
sufficiently wide channel being cleared. For this 

urpose twelve launches were utilised, six in each 
ine, so that in all 72 countermines could be 
dropped. It would be tedious and technical to 
enter into a full description of the ordinary method 
of countermining, but it will be understood that 
the intervals between the mines can be regulated 
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by shortening or lengthening the electric cable 
which is used to connect each boatful of 
mines to the firing battery. In this case it was 
necessary to allow an interval of not more than 
170 ft. between each mine dropped by the launches, 
so as to clear a channel one nautical mile in length. 
In order to insure the regularity of the intervals, 
the six launches of each line were fastened together 
with light hawsers, and with the object of regu- 
lating the distance between the two lines of boats 
a guide boat, commanded by Captain Fellowes of 
the Alexandria, was stationed between them, with 
a second guide boat under Commander L, Wells, 
between the two rear boats and also midway 
between the lines. As the operation had to be 
carried out at night, it was not considered 
advisable to trust to a compass course, and to 
insure a straight course being steered by the 
launches, the following expedient—familiar enough 
to surveyors—was resorted to. A gunboat was 
anchored during daylight exactly between the Blue 
Fleet and the Invincible, in such a position as to 
make a transit line up the centre of the channel. 
When night came both vessels exhibited a bright 
red light, and on this transit the guide boat steered 
through the mine field. As an additional precau- 
tion a small buoy was laid down on the line of 
direction to be taken by the guide boat ; but the 
red lights kept in transit served as an amply sufli- 
cient guide. 

These were not the only precautions taken, for 
with the object of screening the launches as far as 
possible from observation, an ingenious device was 
resorted to. The two gunboats, Sharpshooter and 
Seagull, were stationed in such a manner as to be 
able to throw crossbeams from their powerful 
search lights, the apex of the beams reaching a 
point somewhat beyond the inner end of the line 
of countermines. It may not be generally known 
that through such a screen as this other search 
lights can only partially penetrate, the result being 
that those on board the Blue ships were unable 
to distinguish at all clearly what was being done. 
Nor does it appear that any suspicion was excited 
by the throwing out of these cross-beams of light 
from the Red gunboats. 

(To be continued.) 





NOTES. 
SrptEy CoLLEce. 

Setpom if ever has an institution made such 
rapid growth in the number of its students as that 
displayed at Sibley College, Cornell University. 
This branch of the university is under the direction 
of Professor Robert H. Thurston, who is as well 
known in Europe as in America. That this increase 
in his students is an evidence of his success as an 
instructor and of the confidence in which he is held 
isan axiom. The following Table may prove of 
interest to engineers and to others : 
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Freshmen .. «| 81 | 82 | 98 [125 [181 |161 |193 295 
Sophomores .. «. = ee | 15 | 46 | 78 | 79 {110 |122 |148 170 
Juniors te eee] UL | 24 | 83 59 | 96 | 79 120 
Seniors a ne “| 5 | 17 | 15 | 28 | 45 | 33 | 70; 80 
Resident graduates | 9; 18 14 | 21} 28} 29 30 
Total... ..  ..| 62 177 232 298 {866 440 |520 625 





The last column must necessarily be an estimated 
one and is based on the June examinations. It is 
a minimum estimate. Meantime the university at 
large has grown from 550 to 1500. 


Water Suppity or NorrineHamM. 

The revenue of the Nottingham Corporation 
Water Works increased last year by 808/. 1s. 11d., 
while the working expenses expanded to the extent 
of 16271. 3s. 9d. After meeting all charges(including 
interest on capital), a balance of 1225]. 17s. 2d. 
remained to be applied in reduction of the general 
district rate. The borough water works engineer 
(Mr. L. T. Godfrey Evans) states that last year he 
reported that two auxiliary pumps had been fixed to 
the ram of No. 1 engine at Bestwood Works to take 
up the surplus water hitherto allowed to run back 
into the well. This year the ram of the other 
engine had been similarly treated with equally 
satisfactoryresults. Both engines run more smoothly 
than before the auxiliary pumps were constructed, 
although lifting 30 gallons more per stroke. This 
is a great advantage, as the Red Hill reservoir can 
be filled in one-fourth less time, and the engines 








stand for a longer period at each week’s end, to 
allow the workmen needful rest and ralaxation. 
The engineer hopes before the lapse of another 
year to have taken in hand the means of utilising 
the surplus overflow water at the Basford Station. 
The corporation water now flows through 260 miles 
of cast-iron mains, the extensions during the year 
amounting to nine miles, against two the pre- 
ceding one, and 7} miles the year before that. 
These nine miles represent important extensions, 
viz., Stoke Bardolph, Gelding, Hungar-hill Gardens, 
and the village of Linby, with several short exten- 
sions at Mapperley Plains, Eastwood, Kimberley, 
and Underwood. The total number of domestic 
and trade supplies on March 25, 1892, was 87,285, 
being an increase of 995 on the preceding year. 
The large amount of waste from inferior fittings 
shows no signs of diminution, notwithstanding the 
increased vigilance of the staff. The year's record 
gives 37,185 taps as having been releathered 
against 33,242, an increase of 3843 over 1891. 
In addition to the ordinary house-to-house in- 
spection for leaky and inferior fittings, the inspec- 
tors have undertaken similar duties at night, but 
confining operations to external examination only 
of the drains and pipes from the premises. This 
work revealed a large quantity of burst lead and 
iron pipes, and the repairs of these pipes have 
resulted in reductions in the pumping account to 
the extent of nearly 2,000,000 gallons per week. 
The expense has been great in accomplishing this, 
but the return more than compensates for the out- 
lay. The total quantity of water pumped during 
the year ending March 25, 1892, was 1,972,628,038 
allons ; less 10 per cent. loss on pumps, &c., 
197,262,803 gallons; less quantity supplied for 
trade purposes, through meters, 482,542, 100gallons; 
and less quantity supplied for trade purposes, not 
through meters, 121,058,955 gallons; leaving 
1,171,764,185 gallons available for domestic pur- 
poses. During the past year the following important 
repairs to meters of all sizes have been carried out 
ata cost of 4801. 6s. 7d., viz., 330 high pressures 
at 1761. 6s. 4d.,and 413 low pressures at 3041. Os. 3d., 
representing an average of 10s. 8d. and 14s. 9d. 
respectively per meter. These sums compare 
favourably with the cost of meters repaired prior to 
starting the Castle workshops. Of the general work 
of the staff the engineer reports favourably. 


THE Cost or EARTHWORK IN AMERICA. 


In a paper read before the Iowa Society of 
Engineers and Surveyors by Mr. J. M. Brown, 
some interesting particulars are given on the 
American method of executing earthwork and the 
cost of itin Iowa. It should be stated in the first 
place that 1.50 dols. is the regular rate for labour, 
and 3.50 dols. for teams. For moving earth 
cheaply and quickly by far the best tool for short 
hauls is the drag scraper, which is made in two 
sizes, the larger holding 4 cubic feet, and the 
smaller, which is most used, 3 cubic feet. Before the 
scrapers can be used the soil must first be loosened 
by a plough, one of which is required for each six 
scrapers. In light soils two horses are sufficient, 
but four or more are required in heavy soils. As 
an average three horses will suffice for the plough, 
and will loosen 360 cubic yards of earth per day at 
acost of 6 dols. In hauls of 33 ft. and under, a 
scraper will make a round trip in 14 minutes, and 
would require seven to ten trips for each cubic 
yard moved, so that about 60 cubic yards per day 
of ten hours is a good average amount of work. 
One man will hold and fill the scrapers for two 
teams, and a dumper will attend to six teams, for 
which also a foreman will be required. The hauling 
will cost 5.83 cents per cubic yard, and the wear 
and tear .25 cent, which, together with the labour 
costs, will make a total of 10.19 cents per cubic 
yard. If the haul is doubled the cost of hauling 
will be increased to 8.75 cents, and the wear and 
tear to .3 cent, making the total per cubic yard 
13.6 cents. Fora haul of 100 ft. twelve scrapers 
will be required to move 360 cubic yards a day, and 
the cost of hauling will be 11.66 cents and wear and 
tear .4 cent, making the cost per cubic yard moved 
about 15.81 cents. For greater hauls up to those 
of 500 ft. or 600 ft. in length wheel scrapers are 
best. They are made in three sizes to hold 9, 11, 
and 15 cubic feet respectively, but Mr. Brown 
thinks the intermediate size isa mistake. Good 
roads are required when these are used, as ruts and 
hollows raise the cost of hauling out of all bounds. 
The smallest-sized scraper is used on short hauls, 
each team filling itsown scraper, About four loads 


go tothe yard, and on hauls of 100ft. the round trip 
is made in 2} minutes, and each scraper will therefore 
move about 60 cubic yards per day of 10 hours. 
The force required in each gang is one foreman, one 
plough for each six scrapers, one holder for each two 
scrapers, and one dumper. The cost per yard is 
then 4.11 cents for labour, 5.83 cents for hauling, 
and .39 cent for wear, or a total of 10.33 cents per 
cubic yard. At 200 ft. of haul a little more time 
is used for each trip, and one holder can attend to 
three scrapers. About 40 cubic yards will be 
moved each day, and then nine scrapers will be 
required for 360 yards per diem. The cost will 
then be 8.73 cents for hauling, 4.11 cents for 
labour, and .55 cent for wear, making a total of 
13.41 cents per cubic yard. At300ft. each scraper- 
holder can attend to four teams, and the labour 
cost will be unaltered at 4.11 cents. The cost of 
hauling will be 11.66 cents, and of wear .72 cent, 
making a total per cubic yard of 16.49 cents per 
cubic yard. At 400 ft. the largest-sized scraper 
should be adopted. A snatch team is then required 
to assist in filling the scrapers, and will cost the 
same as the other teams. Two men are required 
to hold each scraper in filling, and eight scrapers 
will move about 360 cubic yards per day, and the 
cost will be 1.66 cents for ploughing, 1.66 cents for 
holding scraper, .5 cent for dumping, .7 cent for 
foreman, .5 cent for wear, and 7.77 cents for haul- 
ing, making 12.79 cents per cubicyard. For 500 ft. 
length of haul two more scrapers may be added 
and the cost for labour will be 4.52 cents, and of 
hauling 9.72 cents, with .61 cent per cubic yard 
for wear, making a total of 14.81 cents per yard. 
For each additional 100 ft. two more teams may be 
added and the cost will approximate to 16.88 cents 
for 600 ft., 18.96 cents for 700 ft. up to 21.01 cents 
for 800 ft., above which carts should be used. In 
filling a cart one man can fill 15 to 20 yards per 
day, the material being previously loosened by the 
plough. For 800 ft. length of haul nine carts can 
be used, each of which will move 40 yards a day. 
The cost of labour in this case will be 11.61 cents, 
of hauling 9.03 cents, making a total of 20.64 cents 
per yard. An additional team should be added for 
each 200 ft. of haul. 








DUBLIN CENTRAL ELECTRIC LIGHTING 
STATION. 


Exectric lighting is about to be commenced in 
Dublin in the following streets: Grafton - street, 
College-green, Dame-street, Parliament-street, Capel- 
street, Mary-street, Henry-street, Sackville-street, 
D’Olier - street, College-street, and Westmoreland- 
street. The current is being supplied by a central 
station situated in Fleet-street, pry by Messrs. 
Hammond and Co., of London and Middlesbrough, 
for the Dublin Corporation, who are undertaking both 
public and private lighting. For the former, for 
which seventy-eight posts, of 23 ft. height, have been 
erected, there are provided three Brush dynamos, each 
giving an output of 10 ampéres and 3000 volts. These 
are driven by three compound engines of 60 horse-power 
each, running at 220 revolutions, and driving by eight 
cotton ropes from grooved flywheels of 8 ft. diameter. 
The speed of the dynamos is 800 revolutions; they 
are fitted with sliding bases in order that the ropes 
may be readily kept taut. The arc lamps are of 2000 
nominal candle-power capacity, and are of the Brockie- 
Pell type. 

For the private lighting there are three sets of alter- 
nate current plant, each comprising a Lowrie-Parker 
high-tension alternator, a pair of compound hori- 
zontal non-condensing engines of 280 horse-power, 
and an exciter. The output of each set is 75 
ampéres at 2000 volts, equal to 5600 lamps 
of 8 candle-power. The engines have Corliss 
valves, and run at 85 revolutions with 140 lb. of 

ressure of steam. They were constructed hy Messrs, 
Gosten and Co., of Belfast. Each dynamo is driven 
by 12 cotton ropes, of 14 in. in diameter, from a fly- 
wheel 14 ft. in diameter, weighing 10 tons. It runs at 
350 revolutions per minute, which gives a peripheral 
speed of 6000 ft., and 83.3 complete alternations per 
second. The armature is stationary, the field-magnet 
revolving. The former has a laminated iron core, on 
which are coils of narrow copper tape, wound each on 
an insulating block, and rounded at the ends. These 
coils are placed close together on the cylindrical inner 
surface of the armature ring, so that the axis of each 
coil is radial to the ring ; the coils are secured to the 
ring by strips of wood screwed to the cheeks 
ne extending over the ends of the coils, outside the 
line of travel of the magnets. The field-magnet consists 
of a solid soft wrought-iron ring with pow 
attached ; its shaft runs in two bearings, 20 in. long, 





so ae that the bottom brass can be removed 


without lifting the shaft, which is 6in. in diameter 
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with solid forged thrust collars. Upon this shaft is a 
pulley for driving the exciter through four ?-in. ropes ; 
the size of the pulley is such that the drum armature 
of the exciter runs at 800 revolutions per minute. The 
approximate weight of the dynamo, rails, and exciter 
is 12 tons. The foundations of the dynamos are all 
bnilt of concrete from a depth of 15 ft. 6 in. 

Steam is generated in four Babcock and Wilcox 
water-tube boilers, each capable of evaporating 
8500 lb. of water per hour at a pressure of 150 lb. per 
square inch. The total grate surface in each boiler is 
51 square feet. The four boilers are arranged in two 
batteries of two each, each battery being provided 
with a steam receiver. Each boiler is composed of 
fourteen sections, each comprising eight tubes 4 in. in 
diameter and 18 ft. long. The steam and water drums 
are 36 in. in diameter and 32 ft. 7 in. long, made of 
steel gin. thick, and are provided with the necessary 
fittings. The boilers are fed by three Worthington 
steam pumps, the water being heated by three feed- 
heaters supplied with exhaust steam. 

The station is provided with switch and test rooms. 
In the former are connections from the three Lowrie- 
Parker dynamos, which can either be run on separate 
mains or in parallel. The mains for the alternators 
are first brought to safety fuzes in the switch-board, 
and by a system of 4-break switches any dynamo can 
be put in communication with any circuit or cir- 
cuits, or the whole be put in parallel circuit. Besides 
these mains conveying the entire electromotive force 
of the dynamo, a small wire placed across one coil of 
the armature is also brought to the switch-room; this 
is for measuring the voltage, synchronising, and for 
regulating the pressure. 

A simple current meter is also included on the 
switch-board to indicate to the attendant approxi- 
mately the current given out by each dynamo. When 
the maximum safe load of any dynamo is reached, the 
attendant can either put in another machine parallel, 
or put one of the circuits on some lighter loaded 
dynamo, if working independently. The synchronising 
is effeeted through the one-coil circuit ; for instance, 
if one machine shows by the indicator that the load is 
approaching the normal, and another plant is started, 
a small switch places the second machine parallel with 
thefirst machine, though one lamp only is placed on the 
synchronising board. When the phases of the two 
dynamos correspond, the lamp is steady and bright, 
but not until then. The second machine is then 
instantly put in parallel with the first by the insertion 
of one main switch, and at once takes half the load. 
A hand-regulated resistance is placed in each exciter 
circuit for varying the voltage, and in addition there 
are three Lowrie-Hall automatic regulators. These 
act as shunts of variable resistance on the magnets of 
the exciters. 

The mains are laid in cast-iron culverts, varying from 
3 in. to 6 in. in diameter, with interchangeable surface 
boxes every 70 yards. The difference of potential is 
3000 volts for the street lamps, and 2000 volts for the 
private lighting. Lowrie-Hall transformers are used 
to reduce the potential to 100 volts in the houses. 
Meters of the Schallenbergen type are used to mea- 
sure the current. For testing the insulation of the 
mains an instrument is used consisting of a small 
box containing a vacuum discharge tube provided 
with sight-holes. One terminal of the tube is con- 
nected to earth, while the other is put to the cable 
which it is desired to test. If the insulation is good 
there is a glow in the tube due to the static charges in 
the conductor, but if there is any defect in the insula- 
tion this glow is diminished according to any earth 
connection which exists. Should any circuit get 
dangerously low in resistance to earth it is stopped at 
a convenient time, either night or day, and the fault 
localised and removed. 





NOTES FROM THE UNITED STATES. 
PHILADELFHIA, August 26, 1892. 

THe entire American iron market is active, except 
in the steel rail branch. Crude iron sales were made 
this week at 25 cents per ton lower rates than ever before 
sold. Heavy buying is likely to follow. Stocks of 
iron are heavy at furnaces and light at mills and 
foundries. The present output is 40,000 tons per week 
below the maximum last winter. The signing of the 
scale of the Amalgamated Association with a 10 per 
cent. reduction outside of the puddling branch kes 
been followed by a general resumption all over the 
United States, with anaccumulatior of orders at mills. 
The demand for plate and structural iron and steel 
continues exceptionally heavy, and new avenues for 
the absorption of these products are opening up. 
Railroad companies are liberal buyers of structural 
material, and prices have advanced 4 dols. per ton 
from the minimum point. Steel rails are quiet and 
dull at 30 dols. at mill, and autumn and winter require- 
ments are presented slowly. The merchant iron mills 
have more business than at any time for two years. 
Machinery is in active request. Building operations 
are active. Agricultural districts are absorbing their 


full quota of manufactured products. Considerable 





business has just been booked for delivery to boat- 
builders along the lakes. Much iron has accumulated 
at southern furnaces. Railroad companies are order- 
ing freely, and locomotive works have more engines 
under contract than for twelve months. 








THE EFFECT OF A CANAL AT PANAMA. 
To THE EpiToR OF ENGINEERING. 

Srr,—Now that the attempt to construct a canal at 
Panama has ended in failure, may it not beinteresting to 
meet in some speculations rs the changes that 
would have followed the severing of the two great conti- 
nents had the resources of M. de Lessep’s admirers been 
sufficient to enable him to complete a clear waterway, 
changes not in trade between the different countries, but 
in the climate of Western Europe generally ? 

In considering the latter the first important question 
arising is that of the equatorial current in the Atlantic, 
and the possibility of its being influenced by the canal. 

If we accept the theory that the initial movement of the 
current system is due to the trade winds on the margin 
of the equatorial zone driving the water from east to west, 
we can readily conclude that an opening in the Isthmus 
of Darien would not have the slightest influence on the 
volume or direction of the ‘‘great ocean river.” But 
there is no evidence to show that the trade winds exer- 
cise more than a very slight auxiliary influence on the 
— current. x f . 

ike all spherical bodies, the earth rotating on its axis 
— a centrifugal force on its surface which increases 
rom the poles toward the equator. The operation of 


this force, and of the opposing one, gravity, causes a ten- 
dency of the waters to accumulate at the equator and 
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move in a direction opposite to that of the earth’s rota- 
tion, or from east to west. The equator being the neu- 
tral line at which the waters meet from both hemispheres, 
and, being also the centre of the heated zone, we find that 
both in the Pacific and Atlantic Oceans the equatorial 
currents of heated surface water flow westwardly through- 
out the year. 

If the earth was entirely covered by water this west- 
ward current would form a well-defined belt, to the 
north and south of which eddies or counter-currents 
would be marked in diminishing intensity as the poles 
were approached. But this equatorial flow is checked 
by the land; hence the numerous currents, counter- 
currents, and eddies throughout the great oceans, 

The equatorial current of the Atlantic flows directly 
over the equator from the African coast until it reaches 
the American continent near Cape St. Roque. There it 
impinges upon the land, and the main body of water 
moves W.N.W. along the salient angle presented by the 
coast line, while the smaller portion is diverted south- 
wards, and forms what is known as the ‘‘ Brazil current.” 
Now, if the trade winds were the motive power of the 
ocean current, it would lose its identity after passing the 
mouth of the Amazon River ; but such is not the case. 
It passes through the line of the Lesser Antilles as a 
well-defined stream moving westward, and when it 
reaches the most northerly point of the continent—Punta 
Gallinas—it trends again toward the south. The latter 
direction taken by the stream goes far to confirm the 
theory, based on geological research, that at the beginning 
of the post-pliocene period no land existed between the 
continents of North and South America, and that the 
entire volume of heated water which now passes along the 
uneven coast-line to the banks of Newfoundland, passed 
directly across the northern part of South America, and 
thence south-westward to the neutral line (the equator), 
where it took up its original direction—from east to 
west. 

Any one who visits the Darien Isthmus is impressed 
with the opinion that all the territory southward of the 
San Juan River, Nicaragua, is of but comparativel 
recent development, that portion lying immediately ath: 4 
of the Chirriqui boundary line (Costa Rica) being the 
most recent. 

Thedirection of the axis of the PanamaGulf, the trending 
of the coast-line of Western Colombia, and in fact every 
feature of the country at the base of the Andes, clearly 
indicates the work of some agency, such as that of a large 
and rapid ocean current. If we look to the early records 
of European climate we find that the British Islands 
were subject to just the same atmospheric conditions as 
other territories in the same latitude, indicating that 
there was a time, and that not very far back, compara- 
tively speaking, when there was no ‘gulf stream” to 
temper one portion of the northern hemisphere more 
than the other. But returning to the isthmus. The 
great mountain chains that mark the western portion of 
both great continents are not even connected over 
Darien. The ridges, not exceeding 400 ft., are not even 
of the same formation both as regards age and material. 
The volcanic rock of the hills is but thinly covered 
by soil, which represents jthe amount of disintegration 





since it was forced above the surface of the ocean, while 
on the Atlantic side the vast alluvial deposits show the 
wonderful carrying power of the great warm current that 
washes the shore-line. 

It may be assumed as possible that centuries before 
Vasco Minez de. Balboa discovered that Darien was an 
isthmus it had no existence, but that through the agency 
of subterranean convulsions it was suddenly raised as a 
barrier to the progress of the equatorial current. If that 
theory is correct, and there is no reason why it should not 
be, it may well be calculated that in the event of a free 
waterway being cut, some portion of the equatorial cur- 
rent would have found its way through in its effort to 
follow its natural course. Itisnot very probable that the 
flow would materially interfere with navigation in the 
canal, but it must be considered that the action of salt 
water upon volcanic rock is very great, as has often been 
illustrated by the rapidity with which large islands thrown 
up in the Azore group and in the Mediterranean were 
swept away by the action of the waves. This being so, 
it is more than probable that the constant action of the 
water would gradually tend to widen the canal until an 
opening sufficient to carry the whole volume of the equa- 
torial current would be formed. 

It isnot to be supposed that such a change would be 
wrought suddenly or even in the course of centuries, but 
there is no reason to doubt that the change of climate in 
the north Atlantic would be effected with sufficient 
rapidity toallow of its being noticed by comparisons of 
data every decade. Thus there is one feature of the 
lockless (should it not be written luckless) canal which 
may have caused the descendants of the great Frenchman 
to wish that he had never taken up the idea in the nine- 
teenth century. 

The second important question, and one that would 
have been solved the day the last block of earth was 
removed, is that of tidal action. 

The eminent engineer, Bouquet de la Grige, stated in 
relation to locks on the canal ‘‘ nature did not place any 
locks on the Straits of Magellan, so why should they be 
necessary at Panama.” The phenomena of tides could 
not be disposed of by such an argument, neither could 
there be any analogy between the two circumstances. 
There are, roughly speaking, 30 miles dividing the 
two great oceans at Panama, while the nearest point at 
which a junction of the waters can take place, is over 
7000 miles away. The broken form of the intervening 
coast-line is such that no regular progressive movement of 
the tide wave is possible in either ocean. Even assuming 
that the barrier had a width of 30 miles from Panama to 
Cape Horn, the wave would take at least 20 hours to 
make the journey. 

In the great southern ocean there are no impediments 
to the free movement of the waters, hence there cannot 
be any violent action due to inequalities such as would be 
certain between the ends of the canal at Panama. We 
have to deal with a barrier 30 miles wide and 7000 miles 
long, on one side of which the mean tide range is 25 ft. 
and on the other not so many inches. Let us look ata 
miniature Panama Canal open and see how much influence 
even the small local retardations have on a narrow water- 
way that joins large areas or basins. 

I beg to send herewith a small chart showing the At- 
lantic coast of New York and New Jersey. 

f we take Long Island as South America, Long 
Island Sound as the Atlantic, and the Atlantic as the 
Pacific Ocean, we have a perfect miniature or working 
model, so to speak, of the Panama Canal at Hell Gate (A). 

Taken at, say, 74 hours after the transit of the moon, 
high water will have advanced just within Block Island 
with an elevation of 2 ft., and at the same time has just 
passed Sandy Hook with an elevation of 4.5 ft. The high 
water moves through the Sound with increasing heights 
until point B is reached 11.5 hours after the transit of the 
moon, the height being 7.7 ft. Thus the water has tra- 
versed the Sound, from Block Island to point B, in 2 hours 
and 1 minute. The high water has now reached Hell 
Gate through the Sound, and is met by the tide which has 
entered at Sandy Hook and advanced more slowly owing 
to the intricacies of the channels. These two tides, 
which meet and overlap each other at Hell Gate, differ- 
ing from each other in times and heights, cause contrasts 
of water elevations between the sound and harbour which 
call into existence the violent currents that traverse the 
East River. The conditions of the tidal circulation 
through Hell Gate are such that if there were a partition 
across it, the water would sometimes stand nearly 
5 ft. higher and at other times 5 ft. lower on one 
side than the other. In the actual case of the 
superposition or compounding of the two tides the 
difference of level existing at any time is of course much 
less ; but previous to the deepening of the channel a dif- 
ference of 1ft. was often observed within the space of 
100 ft. in the most contracted portion of Hell Gate (Pro- 
fessor Hilgard, United States Coast Survey). 

If such tremendous inequalities have been observed 
in the small channel connecting New York harbour with 
Long Island Sound, what woult be the difference of level 
at Panama and Colon at times when the tides do not 
‘‘serve” at either end? It cannot be said that the 
attracting influence of the sun and moon will tend to 
equalise the water on both sides, because owing to the 
rotation of the earth on its axis and the motion of the 
earth and moon in their orbits, the disturbing force will 
be constantly changing with regard to any point on the 
earth’s surface, consequently new points would arrive at 
every instant under the zenith and nadir of either lumi- 
nary and the waves would follow them round the globe. 
Hence, the distance from Panama to Cape Horn would 
ms to be covered before any equilisation could take 
place. 

It is not improbable, therefore, that the navigation of 
the Panama Canal would be attended by danger at times, 
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if it did not become utterly impossible, and had M. de 
Lesseps succeeded in severing the two continents, future 
generations would have been on the look out for the man 
who would undertake to fill = the gap again in order 
that the fast disappearing supply of coal in the northern 
regions might be economised. o 
B. A.C. 








PETROLEUM BOILERS. 
To THE Eprror oF ENGINEERING. 

Sir,—Can you, or readers, give me any accurate infor- 
mation respecting petroleum boilers: 1. Cost of steam 
boiler heated by petroleum (30 horse-power)? 2. Cost per 
horse-power? 3. Is the danger greater than in the use of 
coal, and does the boiler require more attention and re- 
pairing? Hoping that I am not troubling you t20 much. 

I remain, yours faithfully, 
GRADUATE. 
8, Montrose Villas, St. Peters, Hammersmith. 





STEAM FIRE ENGINE COMPETITION AT 
HAVRE. 
To THE EDITOR OF ENGINEERING. 
Srr,—Referring to the letter on the above subject in 
our last issue of August 26, by Mr. Leonard Miller, of 
erryweather and Sons, Limited, it is perfectly clear 
that your correspondent is not au courant of the pro- 
— arranged and carried out by the French Fire 

rigade Federation and the English National Fire Bri- 
gade Union, and the various competitions and events 
connected with it. 

The letter unanswered would most certainly give rise 
to a considerable amount of misapprehension in the minds 
of your readers, not merely from a trade point of view, 
but also in the interests of the general public, especially 
the fire-fighting forces of this country, it is important 
that a clear understanding and statement of the proceed- 
ings should be recorded. Your correspondent only deals 
with a part of the facts, and such as are of individual 
interest: to one firm. It is true that English manufac- 
turers did not exhibit engines in their own names, but 
this, under the circumstances, was not to be expected or 
necessary, as they were represented by brigades in pos- 
session of their engines, a far stronger evidence of their 
utility and reputation being actually working and tried 
specimens of handicraft. 

There was an actual exhibition of English engines and 
applianc3s and a qualified jury of fire-brigade officers 
and expert engineers i emepocn to judge; and, more- 
over, every English-made apparatus taken over was 
exhibited for the purpose of friendly competition and 
wrize-winning. Manufacturers were invited, but the 
Kinglish firms, as above stated, preferred to be, and knew 
they would be, indirectly represented as above. All the 
steamers (six in number) were, with one exception—that 
of the Windsor Brigade, of the old horizontal direct- 
acting twist-bar motion type—of the very latest designs 
produced by Merryweather and Sons, Shand, Mason, 
and Co., and the Fire Appliances Manufacturing Com- 


any. 
i" Sweetie’ were represented by the Wimbledon 
Brigade with their latest pattern ‘‘ Greenwich” engine, 
by the Aldershot Brigade with a London Brigade fiy- 
wheel engine (similar in every respect to the last engine 
supplied to the London County Council), Shand’s by the 
Brighton Brigade with one of their Volunteer ‘‘ A” 
pattern engines, and the Fire ria pono Manufacturing 
Company by the Rugby and Leyton Brigades with 
their ‘‘ Vulcan” pattern engines, sizes Nos. 1 and 3 
respectively. 

The list of awards quoted in your correspondent’s 
letter does not represent the “‘ Exhibition” results at all; 
those which you publish were ‘‘ commemorative and com- 
plimentary” presentations to each and every brigade 
attending with appliances of any description, and every 
brigade knew several weeks beforehand that these 
mementoes of their visit awaited them—they are, as far 
as merit is concerned for appliances, absolutely useless. 

It is a pity your correspondent did not hand you for 

ublication the complete list of events and awards. I 
oe also an official copy from the executive officer of the 
National Fire Brigades Union, the following events, 
most important and really interesting of all being omitted 
in yours of the 26th, and the list may be confirmed by 
by reference to the French official list published in Le 
Petit Havre and other Havre papers of August 17, 1892, 
and in the official programme. 


Best Steam Fire Engine. 

First grand prize: Certificate of merit and 150 francs 
(highest award), Rugby Fire Brigade-Fire Appliances 
Manufacturing Company’s engine, No. 1 size ** Vulcan” 
pattern. / 

Second prize: Aldershot Brigade, Merryweather’s, 
London Brigade fly wheel pattern. 

Third prize: Brighton Brigade, Shand’s Volunteer 
** A” pattern. 

Fourth prize: Wimbledon Brigade. 

Fifth prize: Windsor Brigade. 

Sixth prize: Leyton Brigade. f 

Steam fire engine turn-out wet drill, Aldershot Brigade 
Merryweather’s engine (with English horses): grand prize 
of honour. ; 

First prize: Leyton Brigade, Fire Appliances Manu- 
facturing Company’s engine (with French horses), Objet 
d’Art, value 12/., set of silver desert knives, forks, and 
spoons, value 6/., 50 francs in money, and gold medal. _ 

Third prize: Wimbledom Brigade (with English 
horses). 

Fourth prize: Brighton Brigade. 

= prize: Windsor Brigade (Rugby did not com- 
pete). 





In connection with this list of events it should be 
noted that Aldershot’s time was 2 minutes 34 seconds, 
Leyton Brigade 2 minutes 40 seconds, and that the time 
occupied in traversing the distance took the Leyton 
Brigade 12 seconds aa than the Aldershot Brigade, 
who had their own English horses. 

I am, yours obediently, 
¥. Marten Hater, General Manager, 
The Fire Appliances Manufacturing Co. 
9, Moorfields, E.C., August 29, 1892. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 24th ult., there was launched from 
the yard of the Royal Shipbuilding and Engineering Com- 
pany, Limited, at Flushing, a steel screw steamer, built 
on account of the Rotterdam Lloyd line of mail steamers 
to Batavia, and of the following dimensions: Length, 
348 ft. ; breadth, 38 ft.; depth, 27 ft. moulded; built to 
the highest class of Veritas. This vessel has accommoda- 
tion for thirty-nine first-class, twenty-four second-class, 
and 300 third-class passengers. The engines are to be 
supplied by the same builders, and are quadruple expan- 
sive with cylinders 24 in., 36 in., 48 in., and 72 in., by 
42 in. stroke. The working pressure is 200 lb.; they are 
calculated to indicate 2000 horse-power at sea, and to 
drive the vessel full 12 knots. This is the fifth set of 
engines of this type which the Rotterdam Lloyd Com- 
pany have running in their line, the coal consumption of 
which is exceedingly low. 





On Saturday morning Sir Raylton Dixon and Co. 
launched from their Cleveland Dockyard, Middlesbrough, 
a fine spar-decked steel steamer, which has been built to 
the order of Messrs. The Powderham Steamship Com- 
pany, Limited, of Plymouth, under the superintendence 
of Mr. George Walker, M.I.N.A., of London ; her prin- 
cipal dimensions are: Length over all, 327 ft.; beam, 
41 ft. ; depth moulded, 29 ft., and she has a deadweight 
carrying capacity of over 4600 tons. Engines will be 
fitted by Messrs. Thomas Richardson and Sons, of 
Hartlepool, the sizes being 24 in., 38 in., and 64 in. by 
42in. stroke. This ship is intended to replace one of 
smaller tonnage recently disposed of by Messrs. Bellamy 
and Co., of Plymouth. 





On the same day these builders also launched from 
their No. 2 dockyard two steam trawlers of the following 
dimensions: Length over all, 107 ft. 8 in.; beam, 
20 ft. 5 in. ; depth moulded, 11 ft. 8 in. Engines 16 in. 
and 32 in. by 22 in. will be fitted by the North-Eastern 
Marine Engineering Company, Limited, of Sunderland. 
The first of these vessels has been built for the 
Western Steam Trawling Company, Limited, of Mil- 
ford Havenand Bristol, and on leaving the ways was named 
Lynmouth ; the second has been built for Mr. C. Morley, 
of Waterford, and she was named Camellia. 





Messrs. Earle’s Shipbuilding and Engineering Com- 
pany, Limited, have launched from their yard at Hull 
the ss. Bruno, which they have built to the order 
of Messrs. Thomas Wilson, Sons, and Company, Limited, 
of the same town, for their Hamburg and general conti- 
nental trade. Her dimensions are: Length, 232 ft. ; 
beam, 30 ft. ; depth to top of floors, 15 ft. 6 in. 





On Saturday, the 27th ult., the s.s, Warrnambool, 
built by the Sunderland Shipbuilding,Company, Limited, 
to the order of Mr. William Lund, of London, was taken 
to sea on her official trial trip. The dimensions of the 
vessel are: Length between perpendiculars, 360 ft.; 
breadth, 43 ft.; depth, 29 ft.; gross tonnage 3513, and 
register pane 2213, classed 100 Al at Lloyd’s on the 
three-deck grade. The steamer is specially fitted up for the 
Australian trade, and has a deadweight carrying capacity 
of 5000 tons, and is arranged so that from 1400 to 1500 
emigrants can be carried in the ’tween decks. Tri-com- 
pound engines are by Messrs. Wigham Richardson and 
Co., having cylinders 28 in., 45 in., and 73 in. by 54 in. 
stroke. The trial was most satisfactory, a mean speed of 
12# knots being obtained with 2400 tons on board ; imme- 
mediately afterwards she proceeded to London to load a 
general cargo for Sydney and Melbourne, The machinery 
worked without a hitch, and everything passed off in a 
most successful manner. 





There was launched on Tuesday morning from the 
shipbuilding yard of Messrs. Schlesinger, Davis, and Co., 
a steel screw steamer named the Pandora, built to the 
order of a London firm. Her length is 121 ft.; beam, 
23 ft.; and depth 8 ft.7 in. The engines have been 
constructed by Messrs. Hedley and Boyd, of North 
Shields, and are of the compound type, with cylinders 
13 in. and 26 in. in diameter, with a stroke of 16 in. 





Yesterday afternoon Messrs. John Reid and Co., 
Limited, launched from their yard at Whiteinch, ascrew 
steamer of about 600 tons, built for the Compania Sud 
Americana de Vapores, to the specification and under the 
supervision of Mr. Thomas Dewsbury, Leeds. The 
machinery will be fitted by Messrs. Kincaid and Co., 
Limited, Greenock. This vessel, which received the 
name of Cautin, is similar to the Lircai, recently com- 
pleted by the same builders, and which sailed on her 
maiden voyage to Valparaiso a fortnight ago. 





It is a somewhat unusual occurrence for a Clyde firm 
to supply engines for a Tyne-built vessel, so that the 
trial trip of the paddle steamer Helios, built by the 
Scotswood Shipbuilding Company for the Mensagerais 
Fluviales, of Uruguay, is of special interest. The vessel 
is 260 ft. long, 32 ft. beam, and 11 ft. 6 in. deep. Messrs. 





A. and J. Inglis, Glasgow, supplied the engines, which 








are of a novel type for paddle steamers, being on the 
triple-expansion principle working three cranks—and a 
type of which Messrs. Inglis have constructed four sets, 
all giving very satisfactory results. The cylinders are 
30 in., 49 in., and 75 in. in diameter respectively with a 
stroke of 7 ft., and work with steam at 160 lb. pressure 
and on trial a speed of 16 knots was attained. 





FRENCH RaiLways.—The aggregate length of railway in 
operation in France at the close of March, 1892, was 
21,6433 miles, showing an increase of 16] miles, as com- 
pared with the corresponding mileage in operation at the 
close of March, 1891. The aggregate revenue collected 
upon all the French railways in the first three months of 
this year was 10,271,400/., as — with 10,282,840/. 
in the corresponding period of 1891, showing a decrease 
of 11,4407, this year. 





FreNcH SuBMARINE TELEGRAPH ENTERPRISE. — The 
French Government recently acquired the telephonic net- 
work of the French General Telephone Company. The 
company continues, however, to apply itself to the manu- 
facture of telegraphic — and the laying of sub- 
marine telegraph cable. In the course of last year the 
re laid 2750 miles of cable for the French Sub- 
marine Telegraph Company. Another important opera- 
tion undertaken by the French General Telephone Com- 

ny in 1891 was the laying of a cable from Marseilles to 
Oran, a distance of 630 miles. For the purpose of carry- 
ing out this work the directors of the company deemed it 
advisable to purchase the Westmeath, cable steamer, 
which will in future be known under the name of the 
Frangois Arago. The profit derived from working last 
year, including the balance brought forward from 1890, 
was 92,0941. Of this sum 40,000/. was devoted to the 
payment of a dividend of 16s. per share, 2156/. was carried 
to the statutory reserve fund, and 4157/. was carried for- 
ward to the credit of 1892. 


THE Raitways or THE GLope.—At the Railway Con- 
gress now being held in St. Petersburg, a statistical 
tableau showing the lines open in the different quarters 
of the world was presented, and this tableau shows that 
their total length at the beginning of this year was 
385,803 miles, of which 167,755 are in the United States, 
14,082 miles in Canada, and 5625 miles in Mexico and the 
Argentine Republic. In Europe, the German Empire 
comes first with 26,790 miles, France second with 24,310 
miles, Great Britain and Ireland third with 22,685 miles. 
and Russia fourth with 19,345 miles. Wurtemburg an 
Denmark are the countries which have made the least 
progress in the construction of railways since 1886 ; while 
in Asia, apart from the 16,875 miles of lines in India, the 
Transcaspian line recently constructed by the Russians 
is 895 miles in length, the Dutch colonies have 850 miles 
of railway, the French 65, and the Portuguese 34, while 
there are 125 miles of lines in China, and 18 in Persia. In 
Africa, the colony of Algeria and Tunis come first with 
1940 miles, the Cape Colony second with about 1880 miles, 
Egypt third with 965 miles, and Natal fourth with 341 
miles ; while the Orange Free State has 150 miles, and 
other minor States about 300 miles. In Australia, the 
figure are 2703 miles for Victoria, 2275 miles for New 
South Wales, 1645 miles for Queensland, 1875 miles for 
South Australia, 515 miles for West Australia, 401 for 
Tasmania, and 1950 for New Zealand. 





SraTistics OF TELEPHONE COMPANIES IN THE UNITED 
Strates.—From a census report on telephone companies 
in the United States during the census year (1890) it is 
possible to gather some idea of the enormous development 
which this new industry has undergone during the past 
decade, It is important to remember that at the be- 
ginning of the previous census year 1879-80 the business 
of telephone companies in the United States amounted to 
little or nothing. During that year the business passed 
through the stages of an unprecedented development. 
This is strongly brought out by the fact that in 1880 there 
were no less than 148 telephone companies or firms re- 
ported as engaged in the business. In 1890 this number 
was reduced to 53; but this is the only respect in which 
a reduction is reported. In every other respect the sta- 
tistics show an enormous increase. The total amount in- 
vested in the business in 18§0 was 14,605,787 dols., 
in 1890 it was 72,341,736 dols.; the gross earnings 
in 1880 were 3,098,081 dols., in 1890, 16,404,583 dols. ; 
the gross expenses in 1880 were 2,373,703 dols., in 
1890, 11,143,871 dols.; the net earnings, which in 
1880 were 724,378 dols., in 1890 were 5,260,712 dols. ; 
the number of exchanges had increased from 437 
in 1880 to 1241 in 1890; the number of telephones and 
transmitters, which in 1880 was 108,638, in 1890 was 
467,356 ; in 1880 there were 34,305 miles of wire, in 1890 
there were 240,412 miles; the number of employés in 1880 
was 3338, in 1890 it was 8645 ; the number of subscribers, 
which in 1880 was 48,414, had increased in 1890 to 227,357. 
No record was kept of the number of conversations 
during the former year, but in 1890 they reached the 
enormous total of 453,200,000. The report points out, 
moreover, that, interesting as are these statistics, it is 
impossible by such methods to rey @ proper represen- 
tation of the actual changes that have occurred in the 
business of operating telephone companies during the 
decade from 1880 to 1890. Improvements in instru- 
ments and exchange switchboards, changing from 
grounded to metallic circuits, placing wires underground, 
extension of lines to extra territorial districts, and, 
finally, the introduction of long-distance service, combine 
to make the service rendered in 1890 more valuable and 
satisfactory to subscribers than the service rendered in 
1880, 
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MISCELLANEA. 
THE —* receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended 


August 21, amounted, on 16,387? miles, to 1,635,425/., and 
for the corresponding period of 1891, on 16,289? miles, to 
1,599, 202/., an increase of 98 miles, or 0.6 per cent., and 
an increase of 36,203/., or 2.2 per cent. 


The International Railway Congress at St. Petersburg 
was formally closed on Wednesday last. Lord Stalbridge, 
chairman of the London and North-Western Railway 
Company, was elected a member of the International 
Council, and it was unanimously agreed to meet in 
London in 1895. 


The Admiralty have just commissioned Messrs. Williara 
Simons and Co., of Renfrew, to construct another power- 
ful hopper dredger for work at Portsmouth Harbour. 
This will be the fourth hopper dredger which Messrs. 
Simons and Co. have constructed for the Admiralty 
since the British Government adopted this improved 
method of dredging. 

The Imperial British East Africa Company have 
received a telegram from Captain Meskcaal, R.E., of 
the Mombasa-Victoria Nyanza Railway Survey, report- 
ing the arrival of the survey caravan at Kikuyu on 
August 7, and stating that the survey has succeeded in 
finding a good line to Sio ~ on the Victoria Nyanza, 
with an excellent harbour. There has been no fighting, 
and all the officers composing the survey party are well. 


An electric riveting machine is being introduced by a 
Paris firm. Essentially the principle of the machine is 
that of the hydraulic jack; a small ram being moved by 
the motor, brings a heavy pressure on the larger area of 
the ram, which does the riveting. The machine is in- 
tended for outdoor work where hydraulic pipes may be 
difficult to run, but leads from a dynamo to the riveter 
motor can be easily laid down. 


The Lords of the Admiralty have again awarded the 
United Asbestos Company, Limited, the contract for the 
supply of all asbestos oods required in the aan Navy 
during the ensuing twelve months, the a articles 
being victor block packing, victor metallic packing, and 
hard spun yarn packing for glands, victor metallic sheet- 
ing, tape, rings, ovals, &c., for steam and hydraulic 
joints, asbestos millboard, asbestos tape, covering for 
steam pipes, &c. 

In an article in the Engincering Magazine on the Mis- 
sissippi problem Mr. H. St. L. Coppée traverses the 
statement often made that confining a river by levees 
causes a raising of the river bed. 
experiment has demonstrated that as the water rises in 
the Mississippi River the velocity increases until the top of 
the natural bank is reached ; if a further rise takes place, 
and the water is allowed to escape laterally over the 
country, the velocity in the channel is checked, and 
deposit in the bed will occur, If, however, the river is 
prevented from spreading by levees, the reverse is the 
case, He instances the case of the Po, which has been 
leveed for centuries, and which shows no appreciable 
raising of its bed during the present century, previous to 
which no measurement of levels is recorded. 


In the recent discussion on Portland cement by members 
of the Institution of Civil Engineers, Mr. H. K. 
Bamber remarked that cement was often stored for some 
weeks and turned over to lessen its tensile strength with 
the mistaken notion of making it safer to use. The high 
tensile strength now realised is obtained by using a larger 
quantity of lime than formerly, and the object of ex- 
yosure to the air is to weaken the excess of lime. When 
Portland cement was less finely ground than it is at pre- 
sent, it was well to keep it some time before use, use 
then most of the larger particles were reduced to powder, 
but when ground so that the whole passes through a sieve 
of 2500 meshes to the square inch and 90 per cent. through 
one of 5625 to the square inch, it is not only useless, but 
detrimental to keep it for more than a month. 


The exhaustion of incandescent lamp bulbs by me- 
chanical means, in place of the mercury pump, is now 
being experimented with in America, and some _par- 
ticulars of the results obtained are given by Mr. Rein- 
man in the New York Electrical Engineer. A pump 
with a 7-in. by 8-in. cylinder can, it is stated, exhaust 
300 lamps per day to such a good vacuum that the spark 
from a 1-in. Ruhmkorff coil cannot be noticed, but merely 
creates the appearance of minute flashes due to the phos- 

orescence and fluorescence of the glass. Lamps ex- 

austed in this manner are found by experiment to suffer 
less from blackening than those exhausted by mercury. 
A lot of 24 lamps subjected to test after burning 350 
hours showed a drop of only 1 candle-power, and but the 
faintest traces of blackening. The new method of ex- 
haustion is also said to be much cheaper, as with the 
mercury pump the exhaustion of each bulb costs more 
than 1}d. on the average. 


A Parliamentary paper has just been published con- 
taining the special report of the Select Committee 
appointed to consider the Bill for enabling the Treasury 
to raise the sum of 1,000,000/. for the puchase of the 
trunk lines of the telephone companies, if an arrange- 
ment between the Post Office and the companies should 
be carried out, and for the erection of other trunk lines. 
The report states that no final arrangement has been 
arrived at between the Post Office and the companies. 
The telephone companies have appeared before the com- 
mittee and have urged that the pro arrangement 
should be modified in their interest. The committe give 


no opinion on most of the demands of the companies. 
The committee, however, do not recommend that the 
licenses of the telephone companies, originally granted 
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for thirty-one years, of which about nineteen are expired, 
should be extended as the companies ask. With this ex- 
ception, the committee are of opinion that the responsi- 
bility for the details of an agreement with the companies 
must rest with the Government, but they think that the 
agreement should be laid before Parliament. 


Referring to the pollution of drinking waters by vege- 
table growths, Dr. T. M. Drown, of the Massachusetts 
State Board of Health, remarks that (1) Troubles from 
objectionable tastes arise only in the quiet waters of 
ponds and reservoirs. The water of streams contains, as 
a rule, few organisms, and does not give rise to this 
trouble. (2) An excessive development of vegetable 
growth is always to be accounted for by an abundant and 
suitable food supply. This food may be in the form of 
nitrates, as when ground water is stored in open reservoirs, 
or in nitrogenous organic matter of any kind which is 
~— of easy decay. (3) Artificial reservoirs are more 
liable to give trouble than natural ponds. (4) Reservoirs 
which have been filled without having all vegetation and 
surface soil removed are more liable to give trouble than 
those which have been carefully cleaned before filling. 
(5) Shallow reservoirs, or those having much shallow 
flowage, with periods when a part of the bottom is un- 
covered, are more favourable to the growth of alge than 
deep and constantly filled reservoirs, These conclusions 
may be summed up by saying that a deep clean reservoir 
offers the best security against the excessive growth of 
objectionable organisms. 


The extension of the Metropolitan Railway Company’s 
system to Aylesbury was opened on Thursday for traffic. 

his extension, originally sanctioned by Parliament in 
1881, commences by a junction with the line recently 
opened to Chesham, about midway between Chalfont- 
roa‘l Station and Amersham. Thence the railway pro- 
ceeds to Amersham, where the first station on the exten- 
sion is placed, and passes through Piper’s Wood, Lott’s 
Wood, Little Missenden to Great Missenden, where the 
second station is erected, a little to the north of 
Abbey Park. Running ina slightly north-easterly direc- 
tion to Wendover, where the third station is placed, the 
line proceeds to the fourth station at Stoke Mandeville. 
Thence the railway follows a direct line to Aylesbury, 
where a temporary station had been provid ndin 
the construction of a permanent joint station. Althou i 
this extension has been constructed at the cost of the 
Metropolitan Railway Company, and completes the whole 
of the northern extensions of that company at present 
authorised by Parliament, the mmo practically part 
of the still oer scheme by which the Manchester, 
ee mag and Lincolnshire Railway will be extended to 
ndon. 


In the Technograph Mr. E.S. Keene describes some 
experiments made to determine the relative efficiency of 
different cutting angles in lathe tools. The apparatus 
used was a spring dynamometer attached to the face-plate 
of a lathe. This dynamometer, in its essential features 
consisted of two blocks screwed into the face-plate, the 
left-hand block having one end of a spring coil fastened 
toit. A pin, parallel to the axis of the spring, passed 
freely through holes in both blocks, so as to receive the 
thrust of the dog driving the piece operated upon. This 
pin in turn compressed the spring. A roll of paper was 
also arranged on the face-plate to give a continuous record 
of the spring pressure. The angles of the tool were 
measured by a bevelled protractor. The angle of forward 
inclination of the tool is called ‘‘ clearance,” and that of 
the side of the tool ‘‘side rake,” and the angle made 
by the upper cutting face of the diamond point is called 
‘*top rake.” All angles were measured from vertical or 
horizontal planes. The angles of ‘‘toprake” ranged from 
0 deg. to 20 deg., of side rake from 10 deg. to 20 deg. 
With tools of 25 deg. ‘‘side rake” the average increase in 
the efficiency of cutting for each 5 deg. of top rake was 
18.73 per cent. With 20 deg. side rake the increase was 
23.8 per oent., and with 10 per cent. side rake it was 
38.63 per cent. 


Amongst the accidents which happened on British rail- 
ways during the three months ending March 31 last, there 
were, according to the Board of Trade returns just issued, 
one case of bursting of tubes of engine, by which one 
servant was injured ; 153 failures of tyres; 71 failures of 
axles ; three failures of couplings, by which one servant 
was killed; and 88 failures of rails. Of the 153 tyres 
which failed, five were engine tyres, three were van tyres, 
and 145 were wagon tyres; of ths wagons, 115 
belonged to owners other than the railway com- 
panies; 127 tyres were made of iron, and 26 of steel ; 
one of the tyres was fastened to the wheel by Man- 
sell’s patent method, one by Gibson’s patent method ; 
100 by bolts or rivets; 12 by other methods, and 39 by 
methods which were not stated ; 16 tyres broke at rivet 
holes, 21 in the solid, and 116 split longitudinally or 
bulged. Of the 71 axles which failed, 44 were engine 
axles, viz., 35 crank or driving, and nine leading or trail- 
ing ; six were tender axles, one was a carriage axle, and 
20 were wagon axles. Eight wagons belonged to owners 
other than the railway companies. Of the 35 crank or 
driving axles, five were made of iron and 30 of steel. 
The average mileage of five crank or driving axles made 
of iron was 280,641 miles, and of 30 crank or driving-axles 
made of steel 227,936 miles. Of the 88 rails which broke, 
37 were double-headed, 43 were single-headed, one was of 
the bridge pattern, and seven were Vignoles’ rails; of the 
double-headed rails 27 had been turned; six rails were 
made of iron and 82 of steel. 





Tue CorintH Canat.—About two-thirds of the works 
upon this canal are now considered to have been com- 
pleted. The opening of the canal during the next twelve 
months is beginning to be talked of. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Y esterday there was a fair 
attendance on ’Change, the market was very firm, and a 
large business might have been done if makers had been 
in a position to sell for prompt delivery, but none of them 
having much iron available, the number of transactions 
were only few. Buyers were not inclined to enter into 
contracts for delivery ahead, though a little forward 
business was said to have been done at about 1s. below 
the prompt figure. Inquiries were very numerous, but 
they were nearly all for immediate delivery, and some 
merchants complained that they could not find 
makers who would undertake to deliver a few 
hundred tons in less than a week or two. Busi- 
ness with the Continent was said to be a little affected 
by the cholera scare; and it was reported that some of 
the pig iron consumers abroad were pressing for deliveries, 
as there is a fear that the infected ports may be closed. 
The general figure yesterday for prompt f.o.b. delivery 
of No. 3g.m.b. Cleveland pig iron was 41s. 3d., and it 
was sold at that figure by both makers and merchants 
but some sellers asked 41s. 6d. Grey forge was quo 
39s., but business was done in some instances at 38s. 9d. 
For No. 4 foundry 39s. 9d. was the general figure, and 
white was sold at 38s. Middlesbrough warrants, which 
are still in a few hands, were 41s. cash buyers and 42s. 
sellers, the figures being purely nominal. A _satis- 
factory account was given of the hematite pig-iron 
trade and mixed numbers of local brands were 
fully 50s. and one or two firms asked rather more. 
To-day the market was a little easier, but buyers 
were still somewhat anxious to place orders, and they 
offered rather freely 41s. for prompt No. 3. A few trans- 
actions were recorded at that figure, but some sellers 
held out for 41s. 8d. Middlesbrough warrants opened 
40s. 103d. cash buyers, but closed with buyers offering 
40s. 6d. cash and sellers demanding 41s. 


Manufactured Iron and Steel.—The finished iron and 
steel trades are not in a very satisfactory state, and the 
outlook for the future is certainly not favourable. Most 
of the firms, however, keep busy, and some of them 
ps Tae that if they could have undertaken very early 
deliveries they ry recently have booked a few 
orders. Buyers of all classes of material appear to want 
what orders they have to placeexecuting immediately, and 
they are not disposed to enter into contracts for delivery 
ahead. Prices this week are about the same as last men- 
tioned, but if there is any change it is certainly not for 
the better. The following rates are generally asked: 
Common iron bars, 5/. 10s.; best bars, 6/.; iron ship- 
plates, 5/. 5s. ; steel ship-plates, 5/. 15s. ; iron ship-angles, 
51. 2s. 6d. ; and steel ship-angles, 5/. 10s.—all less the 
customary 24 per cent. discount for cash. Doubtless 
several firms, however, would not refuse orders at rather 
less than the foregoing quotations. Heavy sections of 
steel rails remain at 4/. 5s, net at works. 


The Fuel Trade.—On Newcastle Exchange fuel is re- 
ported quiet, with the exception of best Northumbrian 
steam, which is still firm at 10s. 6d. per ton f.c.b. Small 
steam coal is very plentiful, and is about 4s. per ton. In 
gas coal the position is said to vary at some of the pits— 
in one instance 9s. per ton is asked, but the general 
quotation is 8s. 6d. f.o.b., and contracts in some cases 
might be entered into at a good deal less ; still the demand 
for gas coal is reported to be increasing. Bunker coal is 
very dull at from 7s. 6d. per ton for unscreened up to about 
10s. per ton for best screened. There isa good demand for 
smithy coal. Here good blast furnace coke is still 12s, 9d. 
delivered at Cleveland furnaces, 





Mr. J. W. Grover.—The lamented death of Mr. J. W. 
Grover has removed a well-known engineer from West- 
minster. He was a Member of the Institution of Civil 
Engineers, a Fellow of the Society of Antiquaries, and 
an Associate of the Surveyor’s Institution. After a long 
and painful illness he passed away last week at the age 
of fifty-six. Of late years he had been largely engaged 
in the construction of water works. Among the places at 
which he had carried out such works were Bridgend 
South Wales; Westerham, in Kent; Newbury an 
Speenhamland, Berks; Wokingham, Bracknell, and 

jacent parishes in Berks ; Leatherhead, Cobham, and 
Ashstead, in Surrey ; Rickmansworth and the Uxbridge 
Valley. He had also been consulted with regard to 
water undertakings in the West Indies, Egypt, 
Austria, Denmark, Italy, and Switzerland. Last 
February he read a paper on the subject of the London 
water supply before the Surveyors’ Institute, advocating 
the acquirement of additional sources of supply from the 
chalk in the Thames Valley. In early life Mr. Grover 
was with the late Sir Charles Fox, and the firm of Fox, 
Henderson, and Co. He was employed on the surveys of 
the Great Northern of Portugal Railway under Sir John 
(then Mr.) Fowler ; also on the great roof of the Albert 
Hall, and on the Science and Art Buildings at South 
Kensington. In 1873 he laid out the mountain railway 
from La Guayra to Caracas, and made hydrographical 
surveys of the coast of Venezuela, Mr. Grover carried 
out several English and Welsh railways, and is the author 
of two books on railway estimates and construction. He 
was the inventor of the steel spring washer which goes by 
his name, and is used on many railways. In 1886 Mr. 
Grover’s efforts led to the recovery of the Clapham 
marbles, and their restoration to the parish church. He 
wrote ‘‘Old Clapham,” an account of the antiquities of 





the neighbourhood, 
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SHEARING MACHINE 


FOR COPPER PLATES. 


CONSTRUCTED BY MESSRS. RUSHWORTH AND CO., SOWERBY BRIDGE. 


On this page we illustrate a machine for shearing 
copper-plates, which has been built by Messrs, Rush- 
worth and Co., of Sowerby Bridge. The machine can 
cut plates 1} in. thick and 12in. wide. The shear 
blades are 18 in. long and have a disengaging motion. 
It is completely self-contained and has been designed 
with a view to occupying as little space as possible, 
and to reducing the foundation work to a minimum. 
The engine, which drives the machine, has two heavy 
turned flywheels, which give a great reserve of power 
in making heavy cuts. The gearing between the 
engine shaft and the eccentric shaft of the shears is 
very powerful, the wheels being shrouded to the 
pitch line, and, as will be seen from the engraving, 
they are arranged in a somewhat novel manner, 
making the machine very compact and rigid. 





INDUSTRIAL NOTES. 

THERE is considerable uneasiness and uncertainty 
in the labour world just now, and the feeling seems 
to be deepening as we get nearer the autumn and 
winter. No sooner does one difficulty pass away, or 
is removed by some compromise at least for a time, 
than some other crops up to disturb trade, and harass 
those connected with it. In the Lancashire cotton 
trade outside causes have been at work, and are 
still at work, some of which are but dimly recog- 
nised, but all helping to produce uncertainty, and 
tending to develop disputes. In the shipbuilding 
trades neither strikes nor high wages are the chief 
causes of the decline in trade and what appears to be 
the impending depression ; the causes, rather, are the 
contraction of trade in most other countries, and in 
some, notably in the South American States, the 
political disruptions and financial difficulties which for 
some time have paralysed their industry, and lessened 
their demand for articles of daily use supplied mainly 
by this country. The action of the coal miners in 
most of the coalfields of the country has undoubtedly 
contributed to the general feeling of uncertainty, 
lessened confidence in industrial enterprise, and re- 
stricted speculation in trade. It is a mistake, how- 
ever, to suppose that strikes are at the bottom of all 








the evils of which we complain; they are rather 
symptoms of the industrial and commercial ills, and 
are often thought to be the only remedies, when in 
reality they are not remedies for failing trade. 





| The condition of the engineering trades in Lanca- 
shire is certainly not worse than it was; in some 
respects it may be said to be improving. But the 
|improvement is not so general, nor is it of such a 
Prscrpicacnd as to suggest that the wave of depression 
| has spent its force, or that it has receded to any great 
|extent. In some branches more work has been coming 
forward recently, but taking the whole district the 
works are only indifferently supplied with orders. 
Some of the leading machine-tool makers are mode- 
rately busy, and the heavy stationary engine builders 
are moderately well off for work. Boilermakers are 
fairly active, and a fair amount of new work is coming 
forward. Locomotive builders and the railway 
carriage and wagon departments are but poorly off for 
work. Machinists generally are not so well em- 
ployed, except in special cases where the firms are 
well known for their specialities. In the iron trade 
there isa continued upward tendency in prices, but 
the business done does not seem to warrant the rise in 
quotations. Buyers do not regard the upward ten- 
dency as being real, or likely to be permanent ; hence 
they hold teak in the hopes of reductions at no distant 
date. For foundry brands the latest quotations at the 
end of the week were from 6d. to 1s. per ton higher 
than on the previous Tuesday, but business at these 
prices was slow. In the manufactured iron trade 
| there is no appreciable improvement, only hand-to- 
mouth business being done at the prices quoted. 
Were it not for the crisis in the cotton trade there 
| seems to be no reason why the engineering and cog- 
| nate industries should not revive, for appearances are 
in their favour ; but with the present uncertainty in 
the staple industries of the Lancashire districts, all 
other trades, and especially engineering, feel the 
deadened pulse. of stagnant industry. In the engi- 
neering and cognate trades no labour disputes of any 
serious import exist, nor are there indications of any 
‘immediate movement in that direction, But fears are 








expressed that the movement in the North will extend 
to Lancashire. 


In the Sheffield and Rotherham district the engi- 
neering industries generally, and especially in the 
better class of goods, are in a fairly satisfactory condi- 
tion, as compared with other districts and with other 
local trades. In most of the special local industries of 
Sheffield trade is dull. Cutlery is especially depressed, 
the outlook being far from satisfactory. There is an 
absence of foreign orders, and the South American 
trade ah wp y nearly closed. Those markets had 
furnished a large quantity of orders to the Sheffield 
manufacturers for some time past. Orders are also 
extremely scarce from the Australian markets, and the 
outlook there is not good. Indeed, there are gloomy 
anticipations of increased depression in the Australian 
colonies, to the disadvantage of thiscountry. The dis- 

ute at the works of Messrs. Rodgers and Sons still 

rags along. The firm it appears was not unwilling 
to submit the matter to arbitration, but the men seem 
not to have fallen in with the suggestion. It is stated 
that the average earnings of the men during this year 
have only been about 15s. r week, or about the 
same as strike pay ; this fact alone will help to explain 
why the men are not anxious to yield their point. 





In the Cleveland district trade improves, and with it 
the condition of the workers. The makers cannot put 
out pigiron fast enough; they are unable tosupply the 
merchants with No. 3 brand, which is very scarce. The 
warrant stores continue to decrease, the total in stock 
heing reduced to very little over 16,000 tons. As a 
consequence the price has gone up Is. per ton for early 
delivery. The leaders of the men urge that the iron- 
masters should cease to make warrants, and thus render 
the markets more steady and more reliable for quota- 
tions. They do not seem to recognise the fact that 
there are great difficulties in the way of taking that 
course. If no stocks are created when the demand is 
slack then the works and the men must be idle; on the 
other hand, when there is a brisk demand long hours 
will be required. This policy would absolutely break 
down an eight hours day, even were it conceded. The 
eight hours system seems to have been set at nought 
by the ironstone miners under the new system of 
work with the drilling machines; the agents of the 
men complain that they work all hours, and they urge 
legal restriction to put an end to it. But if the men are 
opposed to the restriction, what then? The agents admit 
that the ‘‘chief fault is with the men themselves;” they 
make eight shifts a week instead of six. But in what 
other way could they make up for the loss of thirteen 
weeks’ wages. Do the agents propose to increase 
wages by Act of Parliament as well as to decrease 
the working hours? The complaint is that every 
drilling machine cuts out ten working miners, and that 
the pay is reduced from 113d. per ton to under 8d. 
per ton, or 4d. per ton less than when the work was 
done by hand. But can legislation affect this? The 
agents of the men must look a little deeper fora 
remedy, or fail. 





The movement for a reduction in wages on the Tyne 
and the Wear is extending to all the handicrafts en- 
paged in connection with the engineering and ship- 
uilding industries. The joiners employed in the 
engine shops of Sunderland have agreed to accept a 
reduction of 1s, per week in their wages from the first 
full pay in this month, September, and another 64d. 
- week from the first full pay-day in November. 

he blacksmiths, shipwrights, joiners, painters, and 
others in the Sunderland shipbuilding industries 
received notices of 10 per cent. reduction on piece 
rates and 5 per cent. on day wages on Saturday last. 
In the face of other reductions being accepted it is 
scarcely likely that there will be any serious attempt 
to resist the proposed reduction at the present time. 





The eight hours movement in the cotton trades has 
not that universality of adhesion which some advocates 
have tried to show. As previously stated in Industrial 
Notes, it was a counter move on the part of the Lan- 
cashire leaders, but mainly of the spinners. The 
weavers have now taken the field and have pronounced 
against the movement by ten to one. The officials of 
the Weavers’ Union were censured for giving way to 
the spinners upon the question, their action being 
condemned. Probably we shall see the rather curious 
spectacle of the cotton operatives’ representatives 
being in opposite camps at the Trades Union Congress 
next week. Some of the leaders, as well as some of the 
men, do not appear to see that they are really playing 
to depression in trade, rather than helping to avert it. 
That the cotton industry is in a bad condition is well 
known toevery man at all acquainted with the trade. 
The fact is known to bankers, cotton brokers, and 
lawyers, and ought to be known by the men as well as 
by the manufacturers. Is it wise therefore to deepen 
the depression by fantasies ? 


At the time for the assembling of the Trades Union 








Congress draws near, greater activity is manifested by 
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the wire pullers and intriguers to ‘‘ capture the Con- 
gress” and use its influence for political and socialistic 
purposes. The old gang is again to be attacked, and 
a strong effort is to be made to oust Mr. Charles Fen- 
wick, M.P., from the secretaryship of the Parliamen- 
tary Committee. Some of the new men have dis- 
covered that it is not absolutelv essential that the 
secretary shall be a member of Parliament. Nor is it. 
The secretary of the committee during the first “— 
years of the meeting of Congress was not in Parlia 
ment. The next secretary was not in Parliament until 
nearly five years after his first appointment to the 

ost. Since 1880 the secretary has always been in Par- 
cad and that position undoubtedly gives him in- 
fluence in the councils of the nation whatever party 
may be in power. But what has Mr. Fenwick done 
to be ousted? What is his offence? He is personally 
opposed to eight hours by legislative enactment, but 
so are his constituents, and so are the members of the 
association who send him to the Congress. The eight 
hours’ men are not very generous, They are ready to 
discard a man for an idea, an impracticable idea, 
regardless of his character, his experience, his ability, 
and his services to the cause of labour. It seems that 
the miners who ousted Mr. Broadhurst from his seat 
in Parliament are to lead the attack upon Mr, Fen- 
wick. The policy might succeed ; but, if it does, where 
will the honour be if a victory is scored? But the ap- 
pointment now brings in 200/. a year, and this is worth 
a struggle. When the position was worth nothing a 
year, or when it rose to about 1/. per week, which was 
all the first secretary got, there were no aspirants 
to the office, no candidates for the post, the election 
was unanimous, with nearly empty thanks. 

The lock-out in the tailoring trade is not so serious 
as was expected. It is widespread, but the numbers 
involved are not large up to the present. The total 
locked out to the end of last week was only 1869, and 
the metropolis does not seem to be involved in the 
dispute. ‘The towns affected are as follows in the 
numerical order of the numbers locked out: Dublin, 
600 ; Newcastle-on-Tyne, 220; Bradford, 150; Ashton- 
under-Lyne, 120; Manchester, 80; Liverpool, 80; 
Oldham, 75; Sunderland, 75; Cardiff, 67; South 
Shields, 55; Derby, 50; Bristol, 50; Sheffield, 44; 
Leinster, 40; Halifax, 40; Nottingham, 40; West 
Hartlepool, 36; Newport, 20; Burton-on-Trent, 10; 
Blania, 9; Pontypool, 4; Keighley, 2; and Accring- 
ton, 2, total 1869. In many instances the employers 
are averse to the policy of a lock-out, and refuse to 
accept it. 





The dispute in the shoemaking trade has ended with 
the umpire’s award. Sir Henry James has decided 
that one boy is to be employed to three men in the 
clickers’, lasters’, pressmen’s, and finishers’ depart- 
ments, but factories in which low-priced goods are 
made are to be exempted from the operation of this rule. 
But these are just the factories where boy labour is 
more largely employed in proportion to men. The 
umpire, however, suggested that local boards of arbi- 
tration should settle matters in allsuch factories. The 
award is supposed to be a compromise between the 
offers of the employers and the demands of the men. 
The extension of the factory system and the institu- 
tion of boards of arbitration will do much to improve 
the status and condition of the boot and shoemaking 
trade, but it will be very difficult to impose conditions 
upon employers in the matter of learners. There have 
been no such conditions during the last forty years, 
and it is doubtful if any restriction could be per- 
manently imposed, except by mutual consent. 


The various strikes in the building trades have gene- 
rally been satisfactorily arranged, either by the full 
concession of the terms asked by the men, or by a 
compromise, That at Hounslow was settled last week. 
At Bromley, however, one of the — districts of 
the metropolis, the men are on strike, and a long 
struggle is anticipated. Non-union men have been 
obtained tothe number of about 150 or 160, and others 
are expected. The men tried to reopen negotiations, 
but the employers refused, The men desire a uniform 
rate in the London district and the concession of work- 
ing hours as agreed upon at a conference recently held. 





Mr. James Burnett, representing the Bureau of 
Labour, and Mr. Jeoffrey Drage, representing the 
Royal Commission on Labour, wi'l resent at the 
Trades Union Congress to be held in Glasgow on the 
5th instant and following days. 





Labour questions have not settled dewn at Messrs. 
Carnegie’s works, nor indeed elsewhere in America, 
At Pittsburg some 150 men struck work against the 
non-union men introduced in consequence of the recent 
strike. The most remarkable thing about these 
American strikes is the hasty manner in which the 
take place, and the almost equally hasty way in whic 
the men rushin to work. There is a lack of stability 


in such action, which augurs badly for the men, 





Some further disputes have occurred in the mining 
districts of France. Belgian miners were induced to 
go to work at Lens, but many of them have been re- 


turned to their homes. The situation on the Continent | '® 


is worse than in England, and in the United States, 
for the laws of repression only stifle the discontent ; 
they do not remove nor even palliate the causes. For 
this reasonit is obvious that a day will come when the 
smouldering fires will blaze up, but then the issues will 


-|be political rather than industrial, as they ever have 


been. 





There are indications of a rather novel strike amon 
the miners of the Forest of Dean, and one which wil 
appear to most people as being rather absurd. It does 
not — in a dispute about wages, hours of labour, 
or conditions of employment, not even against non- 
union workmen, but by union workmen against the 
members of the union who are in arrears of contribu- 
tions, Usually the term of arrears lasts for thirteen 
weeks; if the contributions are not kept within that 
period the member is debarred from benefits, but if the 
arrears extend much longer the member is excluded 
and has to join again, with all the disadvantages of 
being out of benefit for the term of six or twelve months, 
as provided for in the rules. The policy foreshadowed 
in this instance, the men having given in their notices 
to cease work at the end of last week, is all the more 
curious from the fact that when the Trades Union Act 
was passed in 1871, and again when the Friendly 
Societies Bill of 1878 was firat brought in, the Govern- 
ment proposed to give the power to enforce contribu- 
tions by law, and to enable members to claim benefits 
by law. This was opposed by the unions on the ground 
that they wanted the right to exclude men from the 
union ; now they want the power to include them at 
their own sweet will, But to have the power to 
compel the payment of contributions without the 
power on the part of the members to enforce payment 
of benefits, is scarcely in accord with English law. 
There is no mutuality in such a one-sided contract, and 
if a case were carried into court the member would be 
able, under such circumstances, to enforce the pay- 
ment of any benefit within the time prescribed by the 
rules. The policy is a doubtful one, it is an extremely 
expensive way of exacting contributions, and will lead 
to rather strange results if successful. 





The vote of the Northumberland miners on the eight 
hours question has called forth a manifesto from the 
officials and leaders, it having been signed by Mr. 
Burt, M.P., Mr. Fenwick, M.P., Mr. J. Nixon, Mr. 
Ralph Young, and six others. Strong reasons are 
given against the proposal, and all the men are asked 
seriously to consider the matter. In one part of the 
circular it is stated that the objections set forth ‘‘ are 
some of the difficulties and objections against a pro- 
posal of the kind, and it will be folly on our part to 
demand a change which is likely to inflict greater evils 
than it will remove.” Itis stated that a single shift 
of eight hours would be impracticable without the fol- 
lowing results, lengthening the hours of the hewers, 
increasing the cost of production, reducing wages, and 
throwing out of work large numbers of men. The two- 
shift system would be even worse, because it would 
lead to disaster and accident. 





The inclusion of Mr. Burt in the new Government is 
a capital appointment. Mr. Burt’s experience is 
wide; he has sat on several Royal Commissions, 
and he has been in Parliament for over eighteen years, 
He is not the man to be led away by clamour ; he is 
just and able in all his public and private work. But 
he is removed from the office where the Mines’ Acts 
are administered—the Home Office. 


The political fight on the eight hours question at 
Newcastle led Mr. Morley to pronounce more strongly 
than ever against legislative interference. In this 
attitude he was supported by nearly all the unions in 
the constituency. The Newcastle men are favourable 
to eight hours as the normal working day, but they are 
opposed to legislative enactment, for the simple reason 
that overtime would be impossible, and they would not 
be able to make up any lost time, whether by reason of 
holidays, stoppages, the weather, or other causes, The 
action of the so-called labour party was generally re- 
pudiated. 


THE LONDON SEWAGE QUESTION.* 
By Mr. CrawrorpD Bartow. 

Every one is agreed that the arrangements for dealing 
with the London see are at the present time totally 
inadequate, and I think I may say that all are also in 
accord as to the special points which require to be recti- 
fied. They are: 

1. The incapacity of the present system for conveying 
away both sewage and rainfall. 

2. The crude manner of disposing of the sewage by 
discharging it inte the Thames. 

The following observations and suggestions in respect 





~* Read before Section G, British Association, Edin- 
burgh meeting. 








to both the above-mentioned difficulties are made on the 
assumption that the recommendations of the joint report 
of Sir B. Baker and Mr. Binnie are carried out. This 
rt, I should perhaps mention, advises that the first 
difficulty shall be met by the construction of two new 
ee sewers, one north and the other south of the 
Thames, which are to discharge at the present outfalls ; 
whilst, with regard to the second wong on it recom- 
mends that the construction of works for dealing with the 
dis 1 shall be postponed for future consideration. 

t is obvious that a considerable reduction of the above 
difficulties will be effected if the volume of the liquid to 
be dealt with is reduced, say, by conveying some of the 
rain direct to the river. Suggestions of somewhat similar 
character have been already considered and condemned 
on account of the great cost and interference with private 
property, but the one which I now ask you to consider is 
a partial separation of rain from sewage to be accomplished 
by conducting the rain off roads, open spaces, squares, 
parks, public buildings, &c., direct to the river. 

There are certain old sewers which were constructed in 
times past in the valleys and hollows, and were made of 
large dimensions, so as to be able to convey the flood 
— ary the river before the main drainage system was 

esi, A 

Five of these—the Ranelagh, the King’s Scholars 
Pond, and the Fleet on the north side of the Thames; the 
Falcon and the Effra on the south, are capable of discharg- 
ing large volumes of liquid, and, in fact, are the ones 
which now chiefly relieve the main drains in times of 
heavy rains. 

To utilise these for carrying off rain water only, I would 
pr ae intercepting sewers being constructed on each side 
of them, which should be connected with the nearest main 
drainage sewers. Then the rainfall from all the neigbour- 
ing streets should be conveyed by small conduits into 
these great carriers, and so direct to the river. Also, if 
necessary, new conduits should be constructed for taking 
off rain-water only to the river, and, as these would not 
be of great length, their dimensions would not have to be 
large, and consequently they would not be costly. 

he great oe of such an arrangement is, that 
the liquid so conveyed would require no further expense, 
whereas if the same liquid were conveyed by intercepting 
sewers to the outfalls, it would have to chemically 
treated, and the resulting sludge removed. 

If such arrangements were now made for one-third of 
the streets, the present sewers will be, I believe, suffi- 
ciently relieved to convey, without any overflowing or 
flooding, the sewage and remainder of the rain for the 
present, and, by extending this system to all the streets 
in the future, further accommodation will be provided, 
and, as new buildings — old ones, the more complete 
_ system ” could be adopted. 

The second difficulty, viz., the discharge of sewage 
into the river, is the greatest and perhaps may be said to 
be the one which most urgently requires attention. For 
let_us consider the present state of affairs and that which 
= in the near future unless this question is dealt 
with. 

The dry weather quantity of sewage is given at the 
present time as 180,000,000 gallons per diem, but there 
will be the extra quantity brought by the proposed new 
intercepting drains. When these are coiaaietal the total 
amount of sewage discharge at Barking and Crossness 
will be close upon 300,000,000 gallons per diem, and 
assuming that the precipitation process is as effective as 
its designers declare it to be, this vast volume of effluent 
(described as being similar in appearance and constitution 
toink), must produce most disastrous results to the river 
for miles on each side of the outfalls, 

Take also the sludge; the amount now is 40,000 tons 
per week, but when these new arrangements come into 
operation, this amount will be increased to 70,000 tons (of 
which 7000 tons is absolutely solid matter), and the depo- 
sition of this amidst the sand banks which abound at the 
mouth of the Thames is certain sooner or later to affect 
the width, depth, and position of the navigable channels 
there, and thereby cause obstruction to the navigation, 
and in addition, there is the great gree d of deposits 
of sewage-mud being formed on all the shoals and shores 
in the neighbourhood. 

When the system designed by Sir Joseph Bazalgette 
was sanctioned by Parliament in 1858, it was passed 
distinctly on the understanding that the discharge of 
sewage into the river at Barking and Crossness was to be 
only a temporary arrangement, until a more complete 
method of disposal was devised, yet now (twenty-seven 
years after the system came into operation), the dis- 
charge is still going on, but with this difference, that the 
amount of sewage is almost double what it was then. 

There are numerous indications that the proposals of 
the London County Council are viewed very unfavourably, 
but as their operations affect such a long length of the 
river outside their jurisdiction, the persons who are most 
affected have no means of representing their views, or of 
controlling the arrangements. 

In dealing with this part of the London sewage ques- 
tion, I maintain that neither Londoners nor the many 
other persons who are interested in the sanitary condition 
of the river, should permit the London County Council to 
depart in any iy! from the recommendations ot the Royal 
Ccmmission of 1884, that is to say, that they shall not 
allow them to discharge any effluent into the river nearer 
London than Hole Haven, or to deposit sludge anywhere 
except in the open sea ; and as the expenses of both these 
operations will be so enormous (and is most probably the 
cause of the Council’s hesitation in carrying out the 
recommendations), I suggest that the frequently proposed 
land treatment will in the end prove the most 
economical. 

There has been a great deal of opposition to a land 
treatment, but the successful results which have been 
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obtained elsewhere, especially at Berlin, have removed 
many points of objection. 

I would briefly refer to one or two objections which 
have been raised. First it is stated that a large amount 
of land will be necessary. 

Taking the condition laid down by the Royal Commis- 
sion of 1884, that an acre of land is necessary to treat the 
sewage of 500 persons, 10,000 acres will be requisite (Sir 
B. Baker and Mr. Binnie estimate only 7000 acres), but it 
is not essential that this area should be concentrated in 
one spot ; groups of farms of 100 to 500 acres would be 
the more manageable method, as is adopted at Berlin. 

Another objection is that the character of the land in 
Essex is not suitable, in fact, it has been said that it 
wants ‘** draining, not irrigating,” but this remark only 
applies to that strip of land adjoining the river, which is 
below high water. The evidence given before the 
Commission in 1884, went to show that the high lands in 
Essex were almost all with gravel subsoil, and therefore 
well suited for irrigation. 

An answer to the third objection (which is that the 
humid climate of England is antagonistic to irrigation 
farms) is, that the irrigation farms already established in 
England and Scotland are successful; moreover, the 
rainfall of London is not very different from that of 
Paris and Berlin, where the success of the sewage farms 
has been thoroughly established. (The respective aver- 
age annual rainfalls be 24.6 in., 19.2 in., and 23.6 in.) 

Land treatment would be best effected by pumping up 
the sewage from the north side of Abbey Mill to an ele- 
vation of about 50ft. or 60 ft. above Ordnance Datum, and 
then conveying it by a conduit passing along the contour, 
and therefore following about the course adopted in the 
various schemes for conveying it to the sea; thus a large 
area of land of over 50,000 acres would be available for 
the selection of the groups of farms. The termination of 
this conduit might be made either at Hole Haven or at 
some convenient place on the River Crouch, and there 
such liquid as was not use? on the land could be disposed 
of either chemically or in any other manner thought 
advisable. The liquid from the southern side would have 
to be conveyed across under the river, and then pumped 
up to the same conduit. 

It is to be borne in mind that if the suggestion of con- 
veying part of the rain direct to the river is carried out, 
the liquid in the sewers will be less in quantity and not 
so variable, whilst it will be more concentrated, and 
hence better suited for placing on Jand. 

In Sir B. Baker’s and Mr. Binnie’s report, one of the 
suggestions for the future alleviation of the discharge of 
sewage into the Thames at the present outfalls is the 
construction of a new outfall sewer from Barking to 
Shell Haven. 

Now if some modification were made in the laying out 
of this, it would be admirably suited for a commencement 
of a land treatment. 

Instead of pumping the sewage up 25 ft. as they 
intend, let it be raised 60 ft. and conveyed, as already 
suggested, along the 50-ft. contour, and let a few farms 
be acquired below this, and the sewage laid on to them 
by branch pipes; if these were successful, more farms 
could be bought or leased and treated in the same way, 
and eventually it is probable that the neighbouring 
farmers, seeing the success, would apply to have the 
sewage laid on to their farms, as has happened in other 
cases. 

A comprehensive consideration of this question would 
be incomplete without discussing the financial element of 
the problem. 

One fact, and one difficult to believe, is thatthe amount 
which London is paying annually for disposing of its 
sewage is smaller than that of other English towns. 

Taking the figures given in the last report of the 
Metropolitan Board of Works for the year 1888, the 
amount charged to the ratepayers for interest on the out- 
lay for the main drainage works, and the cost of main- 
taining, pumping, dredging, and maintenance of sludge 
ships, was a little under 1s. 6d. per head of population, 
whereas the cost of other English towns for similar 
operations varies from 1s. 7d. to 3s. or, say, an average of 
2s. 8d. per head of population. 

‘huetln very important point is that the main drain- 
age scheme was only designed to deal with the sewage 
of 3,500,000, and as the population has now increased to 
5,000,000, there is a population of 1,500,000 (equivalent 
to a city of the size of Berlin) for which no capital out- 
lay has been expended for sewerage—the amounts which 
have been expended since the completion of the main 
drainage (in 1865) have been mainly to enable the over- 
charged sewers to discharge sewage direct into the river, 
and for chemically treating the sewage which arrives at 
the outfalls and dealing with the sludge, and therefore 
have not increased the capabilities of the main drainage 
system in any way. r 

The process of starving the expenditure on the sewerage 
system was commenced by the Metropolitan Board of 
Works in 1869, when they applied for and obtained from 
Parliament, powers to relieve them from the necessity of 
levying the 3d. rate required by the original Act of 1858 
for providing funds for the main drainage of London, 
and it is the effect of this step that is now being felt. 

There are now not only large arrears to be made good, 
but also the pressing needs of this still rapidly growing 
conglomeration of human beings, therefore it is absolutely 
necessary to provide for larger outlays for the sewage 
system, and the longer this is postponed, the greater will 
be the difficulty when the time arrives when London and 
all interested will recognise the fact. 

It has already been pointed out that the London rate- 
payers are not so much affected by the insanitary condi- 
tion of the river as other persons and _interests outside 
the boundary of the London County Council’s jurisdic- 
tion, 


It is this consideration that leads to the suggestion 
that the London sewage system should be controlled by 


a trust or corporation which should include representa- | 


tives of all the different and various interests which are 


affected by the disposal of the London sewage; for in- | 
stance, the ratepayers of London would be represented | 


by the London County Council, whilst the traders, dock- 
owners, shipowners, manufacturers and residents along 


the shores of the river, and all who are affected by the | 


sewage, should also have representatives. 
With regard to the important question of ways and 


means, in addition to the amount which the London , 


County Council can procure from the ratepayers, a fur- 
ther revenue should be obtained by taxing all persons, 
manufacturers, dock and shipowners, who foul the river 


in any way ; it is hardly necessary to point out that such | 


a tax will doubly assist to purify the Thames. 

Finally, I would ask you to consider what will be the 
result in the future, if the two points to which I have 
drawn your attention are not dealt with either in the 
ways suggested above or in some other comprehensive 
manner. 


When the main drainage system came fully into action, | 


the discharge at the outfalls was about 100,000,000 
gallons per diem, and the population was 3,000,000; in 
1895, when the proposed new intercepting sewers will (if 
actively pushed on) be completed, the discharge is esti- 
mated to be nearly 300,000,000 gallons per diem, and the 
population will be approximately 5,000,000. 

Now let us look ahead for another thirty years ; assum- 
ing everything to go as in the past, the population in the 
year 1925 will have increased to 7,000,000 and the amount 
of sewage to be dealt with will be nearly double, that is, 
between 500,000,000 and 600,000,000 gallons per diem. 

It is possible to conceive that such a volume can be 
dealt with by precipitation processes with the resulting 
ag. pam of having to dispose of the sludge ? 

I will conclude with the hope that some decisive action 
(even if not on the lines suggested above) may be taken 
before irreparable damage is done to the navigation, and 
so trade and commerce of the greatest port in the 
world. 





NEW PIER AT SOUTHAMPTON.* 
Description of the New Royal Pier at Southampton, 
Mr. James Lemon, Mayor of Southampton. 


Old Pier.—The old pier at Southampton was opened 
by Her Majesty the Queen, when Princess Victoria, on 
July 8, 1833. Since that time the increasing trade and 
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of the works it became necessary to reconstruct the old 
| pier, so that the whole is now an entirely new structure. 
| New Pier.—The new pier just completed is the largest 
in the South of England, covering an area of 34 acres. 
From the plan shown in Fig. 1 it will be seen that it pro- 
vides landing stages for ten steamers ; so that ample pro- 
vision is made for the ordinary passenger traffic to and 
from the Isle of Wight, and for the excursion traffic to 
and from Southsea, Bournemouth, Weymouth, and other 
| places. The commercial traffic is also well provided for, 
so that goods, cattle, and sheepcan be landed at all times 
of the tide. 

General Description.—The pier is constructed upon cast- 
iron screw piles (Fig. 2) on which are bolted main and 
cross girders of rolled iron; the object being to obtain 
lightness, strength, and durability, and not to impede the 
water-way. The entrance buildings are of white brick 
and stone, affording accommodation for a large traffic of 
passengers and visitors. The entrance gates for the horse 
and carriage traffic are on the east side, and the roadway 
is oxteniel to the pontoon bridge. The cattle and sheep 
entrances are stil further to the east, and are kept 

entirely distinct. Immediately inside the main entrance 
lis a paved quadrangle 80ft. by 50 ft., in the centre of 
which is an iron column carrying the electriclight. Then 

| follows the promenade or approach to the head of the 
pier, which is 780 ft. long and 20 ft. wide, having alcoves 
on the west side fitted with seats and plate-glass screens. 
At the south end of the promenade is the head of the 
pier, 250 ft. long by 265 ft. wide; in the centre is a large 
and lofty octagonal band-stand, 26 ft. in diameter, inclosed 
by covered seats, the whole ns an area of 5800 
square feet, and seating 264 persons. From each side of 
the pier-head pranches out an arm, 185 ft. long, with an 
average width of 33 ft., for enabling passengers to land 
from the steamers or to embark therein. Ordinarily 
ngers will land upon the deck level ; but spacious 
anding places are provided at two lower levels for enabling 
them to land both at ordinary and at extraordinary low 
tides. On the west side of the pier is provided a com- 
modious landing place for passengers from yachts and 
from small boats, serviceable at all tides. The pier-head 
| commands a full view of the Southampton Water ; it is 
titted with seats for upwards of 400 persons, and accom- 
modates also a club-house of the Royal Southampton 
Yacht Club. The commercial traffic is confined to the 
siteof the old pier. Goods, cattle, and sheep will be 
landed at the pontoon, and will pass along the carriage 
|road to the town; and sheep and cattle for embarkation 
will be penned in a special area provided for the purpose 
|at the pier entrance. Through communication between 
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rosperity of the town have rendered it necessary to erect Southampton and the Isle of Wight has been amply pro- 
i pleasure traffic a new pier adjoining, reserving the | vided for by the South-Western Railway Company and 
old pier for commercial purposes ; but during the progress | the Isle of Wight Steam Packet Company, passengers 
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| being brought upon the pier by the railway without 
| changing carriages ; and spacious stations for arrival 
|and depsrture have been erected on the pier. Electric 
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lighting has been substituted for gas over the whole of the 
ier. 

Timber Piles.—The old pier having been constructed 
entirely of timber, it became necessary to reinstate 
portions thereof from time to time; and with these re- 
pairs the pier has lasted sixty years, showing that timber 
is more lasting for such work than is sometimes imagined. 
It was not possible to identify with certainty the original 
timber, but some of the piles were remarkably sound in 
the portions below the mud line. 

Cast-Iron Screw Piles.—In the new pier the piles 
(Fig. 2) are of cast iron, 8 in. in diameter externally and 
1 in. thickness of metal, except those for the promenade, 
which are only 7 in. in diameter and in. thickness. 
The average length measured from the top of the head to 
the point of the screw is 40 ft. They were cast in four 
lengths, including the making-up piece at the top. The 
head was cast separate, so that it could be slipped over 
the pile, and thereby assist in meeting the variation of 
length which must necessarily occur in putting down 
screw piles. The joints to the piles were flanged, planed, 
and turned at their bearings, and secured at each joint by 
six bolts of 1 in. diameter. The screws to the 8-in. piles 
were 2 ft. 9 in. in diameter and 5in. pitch ; those to the 
7-in. piles were 2 ft. 6 in. in diameter and the same pitch. 
It is always a difficult matter to determine the best form 
of screw, because so much depends upon the nature of the 

















soil; and in the present case the result has been highly 
successful, enabling the piles to be got down satisfactorily 
in every way. It was decided that io should be screwed 
at least 5 ft. deep into the solid ground after passing 
through the mud. Thisdepth was considerably exceeded 
in many cases, the practice being to keep on screwing 
until the piles would not move any further. 

Bracing.—The bracing to the piles is of two kinds, 
horizontal and vertical-diagonal. All the piles in the 
main body of the pier and in the arms are so braced, but 
the promenade an sagas are braced with the vertical- 
diagonal bracing only. The horizontal bracings are of 
channel-iron weighing 9 lb. per foot run, placed about 1} 
in. apart, with seven cast-iron distance-pieces fixed by 
4-in. bolts; these bracings are secured to the piles by 
wrought-iron straps 3in. by H in., and bolted together 
by }-in. bolts. The horizontal bracings are stiffened by 
diagonal tiesof channel-iron of the same section, bolted to 
the web of the horizontal bracings. The total length of 
these horizontal bracings is four miles. The vertical 
bracing is of 1}-in. round iron; one end of each bar is 
forged flat, and bolted by 1}-in. bolts to the wrought-iron 
straps round the pile heads and to the horizontal 
channel-iron that forms the horizontal bracing ; the other 
end is a screw with two hexagon nuts, passed through a 
tension ring of cast steel 9 in. inside clear diameter. The 
total length of these vertical bracings is 24 miles, They 
are applied only transversely, and there is no longitudinal 
bracing vertically. 

Decking.—The main girders run longitudinally and form 
a continuous tie from end toend. They are supported on 
the pile heads by cast-iron chairs or stiffening-pieces 
(Fig. 3), and are bolted thereto by 1-in. bolts, the stiffening- 

ieces being also bolted to the pile heads by four 1-in. 
Polts to each head. The span is 20 ft, from centre to 
centre of pile, this being considered the most economical. 
The main girders are of rolled I-iron 18 in. deep by 7 in. 
wide, and weigh 83 1b. to the foot run. The outside 
girders are only 12in. by 6in., weighing 56 1b. per foot 
run; and those tothe arms of the pier 12 in. by 5 in., 
weighing 42 Ib. per foot run. The whole of the girders 
are level on the top flange, the difference of depth being 
made up by pile-caps cast specially. The floor girders run 
transversely, except for the last bay at the extreme end of 
the pier ; their section is 94 in. by 44 in., weighing 29 Ib. 
to the foot run. They are bolted to the main girders, 
being placed 5 ft. from centre to centre; this distance was 
adopted in consideration of the quantity required for 
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covering such a large area as upwards of two acres. The 
total length of floor girders is 34 miles. 

Upon each of the cross-girders a wood-plate is bolted 
to the top flange, and a camber piece is fixed thereto, 
rising to 6 in. in the centre on the head of the pier. The 
flooring is of pitch pine 23 in. in thickness, laid close with 
iron tongues at the head of the pier, and with open joints 
for the promenade and other portions. The moving load 
allowed for was 140 lb. per square foot upon the main 
portion, and 112 lb. upon the promenade. 

Pier Arms.—In the construction of the arms of the pier 


the principle adoped is to use the cast-iron piles as sup- | 


ports for the decking and landings, and to place all the 
wood piles and bollards entirely independent of the iron 


structure (Fig. 4), so that the concussion of the steamers | 


is taken by these wood piles and not by theiron structure. 
The wood piles are braced to one another both horizontally 
and vertically, at angles of about 45 deg. The ends of the 
ier arms are constructed of greenheart in lieu of iron, the 
tter to receive the concussion of vessels. The timbers 
are also of greenheart or jarrah wood, with the exception 
of the fender piles, which are of memel creosoted. The 
rubbing pieces to the fender piles are of American elm, 
and the skidding irons thereto are of convex bar rolled 
iron, 6 in. wide and # in. thick. 
ndings.—The landings are one at two levels, to 
meet the variations of tide. They consist of cast-iron 
gratings 14 in. thick, cast in sections 4 ft. 8 in. by 3 ft., 
and supported on rolled iron girders. The total area is 
about 2000 square feet to each arm, or 4000 square feet to 
the two, so that ample space is provided for a large traffic. 

Carriage Road.—The carriage road is constructed with 
Lindsay’s steel-trough decking, weighing 16 lb. per square 
foot, supported by steel girders 15? in. in depth by 6 in. 
in width, and weighing 62 lb. per foot run. Steel girders 
were adopted onaccount of the increased moving load here 
allowed, amounting to 2 cwts. per square foot. The span 
of the girders is 20 ft., and of the trough decking 14 ft. 
The decking is covered with a coating of tar and pitch on 
the upper side, and is painted underneath. The roadway 
is formed of gravel laid upon Portland cement concrete, 
with a fall from the centre to the sites to facilitate under- 
drainage. 

Weight and Cost.—The total weight of the ironwork, 
including both cast and wrought iron and steel, is about 
1600 tons. The total cost of the work will be about 
40,0007. The new pier was opened on June 2, 1892, by 
His Royal Highness the Duke of Connaught. 

Theengineers of this work are the author and Mr. E. 
Cooper Poole; and the contractor is Mr. Henry I. 
Sanders. The electrical engineer is Mr. J. G. W. 
Aldridge, and the contractor Mr. F. Shalders. 





Tur Exectric Light PopuLARLY EXPLAINED.—Messrs. 
Bemrose and Sons, London, have recently issued a second 
edition of this poesia little work, written by Mr. A. 
Bromley-Holmes, M.I.C.E. The intention of the book 
is to give some idea of the meaning of electric terms, and 
toexplain the principal methods of arranging for electric 
lighting to those who are totally ignorant of electricity. 
In defining the terms used some very elementary algebra 


is employed, which, judging from our own experience of | 


the ordinary man’s ignorance of the subject, may be yet 
too difficult for some people. Short descriptions are 
iven of various forms of dynamo, including both the 


irect and alternating current types. Meters, trans- | 
formers, and accumulators are also described, together | 


with the construction of incandescent lamps. The re- 
marks on these lamps, however, require revision, as the 
materials mentioned as those of which the filaments are 
constructed were superseded years ago. The volume 
concludes with some remarks on the cost of electricity as 
compared with gas, 


THE lathe which we illustrate on this page has been 


| designed by Messrs. Lister and Co., of Keighley, for 


coping with emergency jobs, which often occur in 
most engineering works, and which have generally 
to be executed at a disadvantage in lathes not well 
adapted for the purpose, as it does not pay to have a 
special machine for such work. The lathe we illus- 
trate can, however, be adapted, almost instantaneously, 
to the following range of work, which it executes as 
well as a special tool for each variety would do. 
Screwing, general lathe boring and chuck work, 
|straight and taper turning, and surfacing. It may 
also be used on emergency as a general horizontal 
boring machine and asa milling machine. The lathe 
admits work 40 in. in diameter. The spindle is of 
steel with a 24-in. hole through it. The upper table 
or slide is self-acting, with reverse motion and auto- 
matic stop, and can be worked at all angles. A quick 
hand motion operated by a machine -cut rack and 
pinion is also provided. It is 9 in. wide, 36 in. long, 
and has T slots on its upper face for fixing the various 
rests and appliances. The —— slide is provided 
both with automatic screw feed, and with a quick 
hand feed, of the rack and pinion type, the teeth of 
which are machine cut. The attachments to the lathe 
include a large chuck-plate with a cut wheel in the rack, 
centre-grip chucks, bell chuck, compound capstan rest, 
swivel tool rest, boring bar stay, boring drill stay, re- 
volving stay, cutting-off slide, and a three-die head 
for screwing up 13 in. in diameter, 


| 








An Exzectric Mrinine Locomotive. — The General 
Electric Power and Traction Company, Limited, of 35, 
New Broad-street, E.C., have recently built, at their 
Kentish Town works, an electric mining locomotive for 
the Greenside Mining Company, Cumberland. The 
locomotive is for mining work underground, the road on 
which it runs being in some places as narrow as 32 in., 
the gauge of rails being 22in. It was found impossible 
in the small space available to place the motor across the 
frame with its shaft parallel to the axles, so it was 
arranged parallel to the rails. 'Three reductions of gearing 
are employed, one necessarily being through bevel gearing. 
The whole framework of the machine is hinged from the 
driving axle, which is made exceptionally strong for the 
purpose, the weight on the other wheels being taken 
through strong spiral springs on the top of gun-metal 
axle brasses. The motor used is of the Immisch type, 
this design being chosen owing to the protection afforded 
to the field windings by this type of machine. The 
| motor is series wound for a difference of potential of 200 
volts, and develops 15 brake horse-power at 1000 revolu- 
tions per minute. The length of the road is 1200 yards, 
and the current is collected from two bare copper wires 
‘carried on insulators overhead. The electromotive 
|force is reduced from 500 to 200 volts by means 
‘of a motor transformer placed at one end of the 
|line. The whole installation is rendered doubly 
|interesting from the fact that a copious natural 
supply of water on the side of a hill is utilised as 
a prime source of power to drivea large ** Vortex” turbine, 
the water being conveyed down the hill through 15-in. 
pipes. A building has been erected on the hillside of this 
wild looking country in which the turbine drives an 
|Immisch 4-pole dynamo which develops 100 electrical 
| horse-power at about 600 revolutions per minute. The 

dynamo is compound wound with a working difference of 
| potential of 600 volts, and supplies current also for motors 
| driving, pumping, and winding plants, besides lighting the 
| colliery both above and below ground, 
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Oomritzep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings és stated 
tn each case; where none are mentioned, the Specification is 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 88, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

date of the advertisement of the eptance of & complete 
cification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

— may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O; of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


15,599. D. Carmichael and G. Carmichael, Dundee. 
Corliss Steam Engines. [4 Figs.] September 15, 1891.— 
This invention relates to Corliss steam engines, and consists in a 
design for a triple-expansion engine, the valve gearing of which 
isalso applicable to an engine having one, two, or more cylinders. 
The three cylinders Aj, Ao, Ag are vertical and inverted, and have 
their pistons connected to separate cranks on the main shaft B. 
The several valve casings are arranged transversely to the ver- 
tical plane of the crankshaft B, the spindles D of the Corlissvalves 
being transverse and projecting out all on the same side of the 
row of cylinders, and being connected to levers which rock upon 
studs fixed on the sides of the cylinders. For working the levers 


be) 





E, F, and through them the valves, a countershaft is arranged 
below the levers, and is driven from the crankshaft B, to which it 
is parallel. The countershaft H is at right angles to the axes of 
motion of the levers E, F, but the eccentrics K on the counter- 
shaft are directly connected to the levers, notwithstanding that 
the vibratory movements are in planes at right angles to each 
other. The eccentrics K are made with spherical rims, the straj 
having concave counterpart bearing surfaces; and the eccentric 
rods have their further ends jointed on spherical studs fixed to 
the levers E, F. The eccentric rods can, without strain, assume 
the various slightly inclined positions required by the movements 
of the parts to which they are connected. (Accepted July 27, 
1892). 


15,750. R. Woodhouse and §S. Mitchell, Brighouse, 
Yorks. Metallic Packing for Piston and Valve- 
Rods of Steam, &c., Engines. [9 Figs.) September 17, 
1891.—This invention has reference to metallic packiog for piston 
and valve-rods, and consists in means for forcing the segments of 
each metallic packing into close contact with the rod, and also 
against the steam-tight surfaces. Ais the piston-rod and B the 
cylinder head, on the top of which is a box U, held in position by 
bolts D. Within the space formed above the cylinder head and the 
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casing are two rings E, F, forming ao ball joint and fitting corre- 
sponding concave recesses made at the top of the cylinder head 
and underside of the casing C. Between the ball-jointed rings 
segments of metallic packing G are placed, and are forced apart 
and into contact with the piston-rod and against the steam-tight 
surfaces by means of springs H. These ball-jointed ee are free 
to oscillate and allow for irregularity in the motion of the piston- 
rod, and thereby prevent unequal wear of the packing. (Accepted 
July 27, 1892). 

15,967. G. A. Farini, Forest Hill, Surrey. Steam 
Generators. [1 Fig.) September 21, 1891.—This invention 
relates to means for increasing the mechanical work done by a 
steam generator in a given time and by the combustion of a 
given quantity of fuel. A trunk piston pump is attached to the 
engine, so that it may be driven by it. The inlet valve A for the 
air supply is controlled by a spiral spring. The piston B is pro- 
vided with a foot valve D opening to ports C, so that the first 
compression, takes place in the lower cylinder above B on the 


the stop F. A fixed piston H is arranged so as to effect a further 
compression, and is provided with channels to inject the mixture 
of air into the generator through the upper part thereof. Theair 
is heated before or during injection, the heat being derived from 
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the waste products of combustion or from the radiation from any 
part of the generator by passing it through a coil or pipe placed 
to absorb the waste heat. (Accepted July 27, 1892). 


GAS, &c., ENGINES. 


15,372. E. A. T. Bovagnet, Savoie, France. Vapour 
and Compressed Gas Engine. [4 Figs.] September 10, 
1891.—In this invention the engine is intended to work with com- 
pressed gases and vapour, and consists of acylinder A having 
slightly rounded corners and closed by covers C, C! pierced at 
the centre with circular holes provided with stuffing-boxes; a 
shaft B running from end to end of the cylinder along its axis 
and passing out through the stuffing-boxes ; and a part D through 
which passes the shaft B, and firmly riveted or keyed to it. This 
part is divided into two portions, one formed of a pallet d and 
the other of two segments uniting at the shaft and touching at 
their chord. The fit of the piece D is obtained by means of 
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peherene or metallic bars 0 pressed outwards by a spring. 
hese packing-pieces extend all round the shaft B and pallet d 
and the opposite piece, and interlock each other. This engine 
is caused to turn by the difference of pressure exerted on the 
two surfaces of the movable central piece D. Rotation takes 
place in one direction or the other ding as the g fluid 
is introduced on one side or other of the — To set this motor 
in motion two valves are arranged on the cylinder, making with 
the admission valve R an isosceles triangle, which allows of 
obtaining rotation in the desired direction. A stem on the shaft 
B shows at the exterior the position of the pallet d in the interior, 
which allows of the opening of the one or other starting valve. 
(Accepted July 27, 1892). 


ELECTRICAL APPARATUS. 


11,154. W. P. Thompson, Liverpool. (C. L. Cojin, 
Detroit, Wayne, Michigan, U.S.A.) Welding Metals Elec- 
trically. (5 Figs.] June 14, 1892.—This invention relates to a 
method of welding metals electrically. On a base C are mounted 
electro-magnets A and B, their pole-pieces being made curved to 
receive a pipe D, but insulated therefrom by a strip of material a. 
Two pated rollers are set in the base of the machine on which 
the pipe D is supported, so that it can be easily moved. An 
upright arm carries two projections, one of which P extends 
within the pipe and carries on its end an anvil H insulated from 
arm P by a stripof insulating material. The other arm O extends 
over the arm P above the pipe D, and carries on its end an electro 
or permanent magnet, whose core is curved to permit it to lie 
near the upper surface of the pipe D. Through the upward exten- 
sions from the poles of the magnets A and B, or from the base, 





Fig. 2. 
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4 oe whose inner ends are provided with 
insulating material and bear against the surface of the pipe D, 
their object being to force together the edges of the pipe which 
are to be welded. Two screw bolts are tapped through the exten- 
sions, but insulated therefrom, and the inner ends of these bolts 
can be screwed into contact with the pipe D, One is connected 
with one pole of a generator of electricity and the other with the 
other pole. If the weld is too long to be made at once, the part 
first done forms a short path for the electric current, which, if 
not prevented, would traverse the completed weld withoutheating 
the unjoined edges. This is stopped by interposing the influence 
of a magnet to the passage of the current through the short path, 
the lines of force of the magnet being at an angle to the path of 
the current seeking to escape through the shert cut, and blocking 
its passage. (Accepted July 20, 1892). 


14,817. W. E. Heys, Manchester (C. Brown, Paris). 


two screw shafts are 


invention consists in the application of a system of four bearing 
trucks and motors to an automobile vehicle, the trucks being 
articulated and perfectly independent of each other. The turn- 
table A! is furnished with a cylindrieal part sliding in the cap D 
fitted on the underframing of the vehicle. An internal swell in 
the cap permits the cylindrical part to take oblique itions 
without wedging. The weight of the vehicle is carried by four 
spiralsprings. The two opposite corresponding trucks are con- 
nected by the shaft E, which preserves their gauge while per- 









































mitting the articulation between A, Al. The shaft is held be- 
tween a shoulder ¢ and the collar E! in such a manner as to permit 
a little play. The complete system, including the plate Al and 
truck, can pivot around the shaft E and thus follow the irregu- 
larities of the road. The armature spindle carries two toothed 
pini which nicate their motion by means of a chain to 
toothed wheels fixed upon sleeves, upon which arealso mounted 
the wheels F. The parts being preserved from the dust by a 
casing which forms part of the frame. (Accepted July 27, 1892). 


GUNS, &c. 


16,089. A. Noble and R. T. Brankston, Newcastle- 
upon-Tyne. Mountings, &c., for Quick-Firing Guns. 
[7 Figs.) September 22, 1891.—In this invention a recoil spring is 
placed inside the recoil cylinder. The gun has a piston ring fixed 
upon it within the cylinder, and in the piston are four grooves, 
two of which fit corresponding keys in the cylinder, and serve to 
prevent rotation of the gun due to the turning tendency of the 
rifling. When the gun is fired it recoils in the mounting, and in 
recoiling pulls the spring case with it by means of the teeth of the 
arc ; this compresses the spring in the spring case. When the gun 
has recoiled far enough, the pawl drops down and prevents the 











spring case from returning to its original position. The gun after 
recoiling immediately runs forward by the action of the running- 
out springs in the mounting, whilst the spring case is retained by 
the pawl. As the gun goes forward the toothed arc on the trans- 
verse spindle is revolved by the teeth on the spring case, this 
opening the breech of the gun and extracting the empty cartridge 
case. In order toclose the breech, the pawl lever is pressed down 
to liftthe pawl. The spring case is then pushed forward by the 
action of the compressed spring and rotates the toothed arc and 
closes the breech of the gun. A lever is provided for opening the 
breech by hand. (Accepted July 27, 1892). 


7087. H. Schlund, Birmingham. Fuses for Pro- 
jectiles, [8 Figs.) April 24, 1891.—This invention relates to 
fuses for shells and projectiles for igniting the explosive charge 
when it has reached the desired distance after leaving the gun, or 
when it struck an object irrespective of the time or distance from 
the gun. If the projectile is to be exploded at its maximum distance 
from the gun, the smallest of the holes F1 is then made to coin- 
cide with ports c and a, so that during the flight the air is ad- 
mitted to the vane-wheel B at its lowest rate, the wheel and tube 
K being thereby rotated at the slowest speed. When the projec- 
tile is discharged from the gun a sleeve is forced overa tube J 
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and a leaden plug, which normally closes the end of the short tube 
C3, is forced inwards, and openings are thus exposed, and con- 
sequent upon the flight of the projectile the air is forced inwards 
through the holes under thecover and through ports F!,c, and a 
into a chamber, where it causes the vane-wheel to rotate, the 
air after having expended its force on the wheel escaping by ports 
a\,cl. Thetube K rotating with the wheel B causes a nut to move 
towards a key M, and eventually push its head out of the recess in 
the vane-wheel into an annular recess provided for this purpose 








upstroke thereof; B being operated by the hollow trunk G. Cn 
the upstroke the valve D is closed and E isopened, controlled by 


Electric Tram Cars. (8 Figs.) September 2, 1891.—This 


in thecap C, whereupon the wheel by its further rotation becomes 
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unscrewed from the tube. When this has taken place, the mo- 
mentum of the tube and the nut, which pt oman are lighter than 
the rest of the fuse and the shell and its charge, is insufficient to 
carry it on at the same speed as the rest of the fuse, which con- 
tinues to be urged on by the combined momentum of itself and 
the rest of the shell, consequently the tube and nut are left be- 
hind, and a point K! strikes the detonator with sufficient violence 
to explode it. In the event of the shot striking the mark or any 
other obatacle before the distance fuse has had time to release the 
tube K, the force of the concussion will cause a tube andsleeve, 
then jammed upon it, to fly forward and the detonator to strike 
the point K and be discharged. (Accepted July 27, 1892). 


RAILWAY APPLIANCES. 


10,213. J. Krehbiel, Cleveland, Cuyahoga, Ohio, 
U.S.A. Couplings for Railway, &c., Vehicles. [6 is.) 
May 28, 1892-—This invention refers to car couplings which have 
a rigid portion adapted to extend from one car beneath the other 
above a spring buffer and coupling hooks, whereby lateral strain 
upon the parts and the vertical oscillation of the cars is pre- 
vented, and the swaying movement thereof materially decreased. 
A and B are two car platforms of adjoining cars to be coupled 
together. C is the draught rod slidingly secured in the frame D, 
drawing against a spring E. At its forward end it is provided 
with a head which is pivoted to the draw-bar G by means of a 
vertical pivot. At the forward end of the platform it rests upon 
a cross-bar supported upon springs, sleeved upon rods at each end, 
which pass through the bar, and are provided with washers at 








cary 









































their lower ends to support the springs. The draw-bar extends 
some distance beyond the end of the platform, and is formed of 
channel-iron having flanges extending outwardly. At its outer 
end it is provided with a latch-block ¢ formed between flanges. 
At the rear end of the draw-bar is an offset, in the end of which 
is pivoted the forward extending arm M, backed by aspring, 

provided at its outer end with a hook, the outer end of 
which is supported and guided in a slot formed in a stirrup 
d. If two cars approach each other, the draw-bars G being 
guided between the hook and the draw-bar on the _—— car, 
the inclined face on the hook will cause it to be forced away from 
the draw-bar and allow the block c to pass behind the hook, and 
be engaged thereby, a spring holding the hooks in engagement 
with the blocks. (Accepted July 20, 1892). 


16,083. J. J. Adler, Ajmere, Rajputana, East 
Iadia. Bogie Trucks for Rolling Stock. [6 Fiys.] 
beptember 22, 1891.—This invention has for its object to provide 
means fr preventing vibration of railway carriages supported on 
bogie trueks. Beams are arranged longitudinally at the sides 
of the bogie frame 2 and suspended from the adjacent ends 
of laminated bearing springs 3 by rods4. Theconnection between 
each of these rods and the corresponding beam bein effected 
through an india-rubber auxiliary bearing spring, which is inter- 
posed between the under side of the beam and a plate carried by a 
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nut on the rod, and by means of which the connection can be 
tightened. India-rubber springs are interposed between one end 
of each beam and a bracket carried by the bogie frame, to which 
bracket the end of the beam is secured by a bolt. 10 are links 
connecting the other'end of each of the laminated bearing springs, 
through an india-rubber auxiliary bearing spring and plate toa 
bracket secured to the bogie frame. The bolster 13 is carried 
by longitudinal swing beams 14, each of which is hung from the 
bogie frame by suspension links connected with the frame and 
swing beam through upper and lower india-rubber springs. (Ac- 
cepted July 27, 1892). 


MISCELLANEOUS. 

16,086. G. Gueroult, Paris. Stopping and Re- 
Starting Cars, &c. [2 Figs.) September 22, 1891.—This 
invention relates to a rope brake which permits of a part of the 
energy destroyed by the stoppage of the rotation of the wheels of 
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a vehicle being used for re-starting. Upon the nave of the 
wheel R is secured a pulley P, on which is wound from right to 
left one or more turns of acord tapered to a profile corresponding 
to the decreasing resistance. The thicker end cf the cord is 





secured at o toaspring 7 carried by a cross-bar F; the thin end 
being pulled by the driver. A second tapered cord is wound in 
the reverse direction round the nave, the thicker end being also 
secured to o and the other led to the driver. While travelling 
under normal conditions the cord will be slack, and the nave 
turns without being gripped. To stop the vehicle the end c is 
pulled ; thecord grips the nave and stretches the spring suffi- 
ciently to stop the wheel from turning. The cord C is then 
pulled, which in its turn tightens, thus neutralising the effort of 
the other, the vehicle being thus stopped. In starting, the cord ¢ 
is slackened, and then by degrees C ; the spring 7 in contracting 
by means of the latter, turning the wheel R in the normal direc- 
tion of travel. (Accepted July 27, 1892). 


15,273. J. Hargreaves, Bolton, Lancashire. Twist- 
ing and Winding Motion for Spinning and Doubling 
Frames. [5 Figs.) September 9, 1891.—This invention has 
reference toa new twisting or winding motion for spinning and 
doubling frames to facilitate spinning cops on the bare spindles 
without the necessity of their revolving. The spindles A are 
fixed in the rail B, which slide up and down, giving motion to 
the cops on the spindles. The spindle A is provided with a flange 
D on which is placed the ‘“‘drag cloth” E. On the latter sits a 
metallic disc G provided with a convexed surface to regulate the 
‘‘drag” according to the counts being spun. On the upper side 
of the disc G projects a bush F supporting the tube H on which 
the yarn is to be spun. To prevent the disc G and bush F being re- 
moved when “‘ dofling” is being performed, the disc D is fitted with 





springs. Above the spindle rail B the rail C is fixed, and in it is 
mounted over each spindle A a tubular bearing provided outside 
with awharve and disc. On the latter is the flyer leg and curl. 
The tubular bearing fits on the bolster N, the latter being pro- 
vided with a receptacle for lubricant. The bolster and receptacle 
are formed together and secured in the railC. The lower edge 
of the wharve is provided with a flange by which it may be arrested 
to allow of broken ends of yarn being pieced by depressing a 
spring secured to the rail C. This spring also serves to prevent the 
tubular bearing and its attachments flying away from the 
bolster. The yarn, as it is delivered from the delivery rollers, 
passes through the upper curl on the roller beam and down to the 
flyer leg and curl, from whence it is delivered on the tube H. 
(Accepted July 27, 1892). 


15,061. E. C. Haines, Staines, Middlesex. Giving 
a Step-by-Step Motion to Indicators, &c. [5 Figs.) 
September 5, 1891.—In this invention the apparatus is provided 
with a right and a left-hand ratchet fixed side by side on a com- 
mon axis, and there are two — working one into the teeth 
of one ratchet, and the other into the teeth of the other, 
only one pawl being in action at the same time. These pawls 
are pivoted to two flaps hinged to a common axis. Be- 
neath each flap is an air bag. The axes of the pawls are pro- 
vided with springs, which, when the flaps are raised press the 





pawls into the teeth of the ratchets. The flaps have fixed to them 
other pawls which take into the teeth of the other ratchet to that 
with which the pawl hinged to the flap engages. By alternately 
forcing air into and withdrawing it from one of the air bagsa 
step-by-step motion is given in one direction (o the ratchet axis, 
whilst the motion is reversed if air be similariy forced into and 
allowed to escape from the other bag. The air pipe is connected 
to a vessel having its other end closed by an elastic ball, so that 
when air is admitted to the vessel it merely compresses the ball 
and forces air through a pipe into the bag. (Accepted July 27, 
1892). 


15,975. H. Brier, Crosshill, Renfrew. Obtaining 
Oxyeen. and Nitrogen from the Air. [14 Figs.] Sep- 
tember 21, 1891.—This invention has for its object to provide for 
the separate elimination of the oxygen and nitrogen | ae atmo- 
spheric air by the application of an arrangement of cocks to the 
service pipes of the producing plant, so that during the time of 
transition of a furnace from being charged to being exhausted, 
gases under pressure therefrom will be delivered into that chang- 
ing from being exhausted to being charged. If one furnace ‘s 
under pressure and the other under exhaustion, the former 
is in communication with the pressure pump by means of a 
passage through a cock P and connecting pipes, the nitrogen 
passing away through a cock W and Pipe into a collector or 
atmosphere through the safety valve d. ring the period that 
the furnace is being so worked under pressure, the other is in 
communication with the vacuum pump by a passage through a 





cock V and pipe. The furnaces are changed at stated periods 
of time by time gear K1, L throwing over a lever M, so shifting 
the driving belt on to the fast pulley F, and thereby putting the 
plugs of the cocks P, V, W in motion. As they slowly rotate, a 
port and bye-pass are first brought into communication with the 
furnace under pressure. Should the product obtained be not 
sufficiently pure, the port and bye-pass so comirg into this posi- 
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tion before intercommunication between the furnaces is estab- 
lished, enables a portion of the contents of the first furnace, under 
pressure, to be discharged into the atmosphere or into a chamber 
under vacuum through a shifting valve, which is fitted to the 
valve P, V, or W having the bye-pass in it. Whether a part of 
the contents are so discharged or not, the bye-pass establishes 
for atime an equilibrium of pressure between the furnaces before 
the changing is completed. (Accepted July 27, 1892). 


12,186. H.H. Leigh, London (H. Schiichtermann and 
C. J. Kremer, Dortmund, Germany). Separating Screens. 
{5 Figs.) July 17, 1891.—The object of this invention is to pro- 
vide for the screen receiving a vertical, circular, or elliptical 
motion in place of the ordinary linear one. The driving shaft 
is fitted with eccentrics connected with the screen. A crank is 
fitted to the end of the shaft, and is connected by a rod to a lever 
at the opposite end of the screen, the lever having its fulcrum 
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upon a transverse shaft. The position of the first crank with 
relation to the eccentrics on the same shaft is such that when the 
screen is at middle height the crank makes a right angle with the 
first connecting-rod, which is also then at middle height. The 
vertical, circular, or elliptical movement secured by these means 
prevents the screen-holesfrom being choked up with wet material, 
and permits the regulation of the screen according to the 
quality of the material. (Accepted July 20, 1892). 


“Ae. W. H. Kenyon, Huddersfield. Kenyon’s 
Under-Motion for Operating the Healds of Looms. 
(13 Figs.] September 12, 1891.—This invention has reference to 
**Kenyon’s under-motion,” which comprises levers connected by 
spiral springs and cords to the heald shafts for bringing the 
healds down after being lifted. The operating levers A are 
drawn down by spiral springs E connected to the levers by 
metal links F, which are made of different sizes, so that when put 
together they form a chain of ~ length, so as to put more or 
less pressure on the healds ; the links being coupled together like 
hooks and eyes, and being interchangeable after having once been 
connected together. The levers A are each made with two hooks 
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G and H, by which two distinct tensions out of each spring are 
obtained, and the apparatus enabled to be used equally well when 
weaving either heavy or light goods. The lever A is madein two 
parts consisting of the lever proper and a loose piece, and is pro- 
vided with a slot for the purpose of being placed on to the stud 
B, on which it is kept by the loose piece, being slipped over the 
edge of the lever, so that its lower extremity comes into con- 
tact with a part of the stud B. The upper end of this loose piece 
projects above the circle of the lever A, ard is so placed as to 
come into contact with a fixed stud, which limits the oscillating 
movement of the lever and prevents it from coming into contact 
with any other part of the apparatus. (Accepted July 20, 1892). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
eerig Hey with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Russian Petroieum. —The Baku district produced last 
year 4,670,000 tons of crude petroleum. Of this produc- 
tion upwards of 4,000,000 tons were piped to refineries, 
in which 1,175,000 tons of refined oil were produced, 
of which 745,000 tons went to Batoum. The remainder 
went to Russia vid the Caspian. Of the quantity sent to 
Batoum 82,000 tons went to Russian Black Sea ports, 
127,000 tons to Great Britain, 132,591 tons to British 
India, and 100,746 tons to Turkey. China took 44,462 
tons, and Italy 35,772 tons. 
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Co., the whole of the North German Lloyd 
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GEO. RICHARDS & CO,, L'¢ 


BROADHEATH, near MANCHESTER; 
110, Cannon Street (Ground Floor), LONDON, E.C. 


LIST of FIRMS who (amongst others) have ordered 


RICHARDS PATENT SIDE PLANING MACHINES, 





Side J iledkid iéchines 


With Two Independent Overhang Arms. 





20-in., 30-in. and 40-in. 
Side Planing Machines. 





40-in. Side Planing Machine 


With Two Tables. 





ArmstronG, MitcHELL, Sir W.G. & Co., Ltd., NewcasTLeE- 

ALLEN, Epaar, & Co., Ltd, SHEFFIELD. [on-TYNE. 

Anprews, J. E. H., & Co., Ltd., STOCKPORT. 

Bertrams, Ltd., EpINBURGH. 

Buack, HawtTHorn & Co., GATESHEAD-ON-TYNE. 

BREVILLE, G., & Co., CREIL. 

CaARELS FriREs, GHENT. 

CoMPAGNIE DU CHEMIN DE Frr, AnvERS A GAND. 

CHURCHILL, CHARLES, & Co., Ltd., Lonpon. 

CAPEWELL HorseEnalit Co., Lonpon. 

Carron Oo., CARRON. 

CLARKE, CHAPMAN & Co., GATESHEAD-ON-TYNE. 

Crosstey Bros., Ltd., OPENSHAW. 

DEcAUVILLE, Em1te, Petit Bourc, FRANCE. 

Dickinson, J., & Co., Ltd., Heme, Hempsreap. 

Deep Stampine Co., Lonpon. 

DeEnnysTowN Force Co., DUMBARTON. 

Daviz, McKenprick & Oo., Govan. 

Durron & Oo., Ltd., Worcester. 

Dosson & Bartow, Botton. 

Easton & WALDEGRAVE, TAUNTON. 

ELWELL-ParkKER, Ltd., WoLVERHAMPTON. 

Exuiotr Broruers, Lonpon. 

FEerRAntTI, S. Z. pz, LONDON. 

Greoory, H. P., & Co., SypNey. 

GARRETT-SMITH & Co., MacpEBuRG-BucHaU. 

Hotroyp, J., & Co., Ltd., MANCHESTER. 

Hutouinson, Houuinewortu & Oo., Ltd. Doscross. 

Howarp & BuLLouGH, ACCRINGTON. 

Hersert & HusBBarD, CovENTRY. 

H.M. Dockyarp, Devonport. 

H.M. Dockyarp, CHATHAM. 

IMPERIAL ARSENAL, St. PETERSBURG (‘Two Machines). 

ImpEriAL Saw Mitts Co., Ltd., Lonpon. 

KILBOURN REFRIGERATING MacuHineE Oo., Ltd., LivERPOOL. 

Keitu, J., ARBROATH, 

Kitson & Oo., LEEps. 

LANGLAND, Mackay & Baker, Lonpon. 

Leeps Force Co., Ltd., Leeps (Two Machines). 

MuseraVE, Joun, & Sons, Ltd., Bouton (Three Machines). 

Mitier & Co., EDINBURGH. 

Mitirr & Ricuarps, EDINBURGH. 

Maainnis, J. P., Lonpon. 

Ming, J., & Son, Epinsuraa. 

Merton, H. B., Lonpon. 

MarsHaLl, Sons & Oo., Ltd., GAINSBOROUGH. 

McNavenat, J. & W., RocHDALE. 

Newat., R. S., & Son, Durnam. 

Natat GovERNMENT Raitways (Three Machines). 

Napier, R., & Sons, Guascow. 

NortTHERN Press & ENGINEERING Co., Ltd., SourH SHIELDS 
(Two Machines). 














12-in. and 16-in. 
Side Planing Machine. 








12-in. Side Shaping Machine 


With Two Tables. 


Peary, F., & Co., MancnesterR (Three Machines). 
Price's PATENT OANDLE Co., Ltd., BATTERSEA. 
PULSOMETER ENGINEERING Co., Ltd., Lonpon. 
QUILLET, JULES, CALAIS. 

Ricnuarpson, W. H. & A., JARROW-ON-TYNE, 
Rusuton, H. F., & Co., Liverpoot. 

Socriré ContiInENTALE Ricwarps, Parts (38 Machines). 
Stuart, J. & W., MussELBuRGH. 

Sans, A., Sons & Co., Ltd., Burnos Ayrgs. 
Steers, P., & Son, CHuRNSIDE. 

Saaar, J., & Co., Harrrax (Two Machines). 


CATALOGUES AND THSTIMONIALS ON APPLICATION. 





Singer ManuracturineG Co., Ki,Bowig. 

Sanpycrort Founpry Co., Ltd., Hawarpen. 

SamueEtson & Oo., Ltd., Banbury. 

Tuompson, R., & Son, SUNDERLAND. 

Tuomson, D., EptnsurcH (Two Machines). 

Tue Linotype Oo., Ltd., MANCHESTER. 

Tue Fustian Ovurtinc Macuine Oo., Ltd., MANCHESTER 
Urs, G., & Co., Ltd., Bonnysripez. [(Three Machines). 
Watson, Wo., & Co., ALEXANDRIA. 

Weir, G. & J., CaTHcart, N.B. 

WEISE & Monsx!, Haus (Two Machines). 





SOCIETE CONTINENTALE RICHARDS, 
31 BIS, RUE BICHAT, PARIS. 
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’ _|brushes. The electro-magnets are supported on , The usual type of terminal blocks are supplied, and 
MESSRS, SIEMENS SeOtneee Shey | gun-metal feet, which are provided with ventilating are fixed to the top wooden cheeks of the bobbins ; 


TRICAL APPARATUS. spaces. they are connected to the brush-holders by flexible 

(Continued from page 282.) The combination is very compact, and for its conductors, as shown. Rectangular-shaped ziric 

Smemens H B 15/,, Drrect-CouPiep Set. output takes up a minimum amount of floor space bases magnetically insulate the magnets from the 
Fic. 81 is a perspective view of Messrs. Siemens’ ' and head room. | base-plate. 2 

HB?5/, ,compound-wound dynamo directly coupled : He | Inaddition to the above, Messrs. Siemens’ ex- 

to a vertical Tangye engine of the ‘‘ Archer” type. Stemens’ H D °/, Motor GENERATOR. | hibit at the Crystal Palace Exhibition contained 


This set is typical of the generating plant used on| Fig. 82 is an elevation, and Fig. 83 an end view, |dynamos which were used for lighting the Royal 
board many passenger steamers, especially of the | of the Siemens’ H D *°/, motor generator, or direct- | Naval Exhibition, and which have been fully illus- 
P. and O. fleet, and hasan output of 220 ampéres, | current transformer. Two dynamos of the inverted | trated and described in the pages of ENGINEERING. 
105 volts, at a speed of 200 revolutions per minute. horseshoe type are mounted upon a common base- For the sake of completeness the following brief 








Fic. 87. 





Fic. 81. 
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Intermediate between the engine and dynamo, plate, the two armatures being built upon one and | descriptions of the machines with references are 
which are mounted upon a common base-plate, is| the same shaft, which runs in three gun-metal bear- | given. 
a massive flywheel for the purpose of steadying the | ings, each supplied witha sight-feed lubricator. In| Siemens’ dynamo type HB44coupled to a Willans’ 
speed of rotation ; and a Buss- Sombart tacho- thiscase the motor is wound to work with 105 volts, | III engine, capable of giving an output of 1500 
meter, supported by a bracket on the magnets, is while the generator gives 350 volts. As the | ampéres, 120 volts, at 350 revolutions per minute. 
driven off the coupling flange. The dynamo is of | machines are reversible, the set could also be used | This is precisely similar to the three such sets which 
Messrs. Siemens’ inverted horseshoe type, and is to reduce from a high potential difference to a| were used for lighting the Royal Naval Exhibition, 
supplied with their usual bush gear, which is sup- | low one. and of which a good number have been supplied 
ported by the bearing bracket at the end of the The brushes employed on each machine are of | for central station work. It is fully illustrated and 
dynamo shaft. This bearing is of gun-metal, and wire gauze, and bear radially upon the respective | described in Encrngerine, vol. lii., pages 619 
receives lubrication from the sight-feed lubricator commutators ; they are guided by a small metal and 710. 
shown in the sketch. On the top bobbin cheeks | box fixed to the ring on the bearing bracket, and| Siemens’dynamo typeHB }¥ coupled to a Willans’ 
are mounted the terminal blocks, which are con-' are pressed against the commutator by means of a GGengine, with an output of 400 ampéres, 120 volts, 
nected to the brush-holder spindles by flexible small coiled spring. This forms a neat holder, and at 475 revolutions per minute. This set is similar 
conductors, so as to allow of adjustment of the the brush can easily be removed when necessary. to a large number which have been supplied for use 
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in the British Navy. See ENGINEERING, vol. lii., 
pages 630 and 710. 

Siemens’ dynamo type HB 15/,, coupled to an 
open vertical engine by Willans and Robinson, with 
an output of 200 ampéres, 120 volts, at 320 revolu- 
tions per minute. Many similar sets are in use in 
the naval service. See ENGINEERING, vol. lii., 
pages 630 and 710. 

Siemens’ alternator type W 20, with directly 


coupled HD A exciter, has an output of 500 am- 


péres, 80 volts, at 400 revolutions per minute. It 
is directly coupled to a Willans’ GG engine, and 
was used for producing the current which, after 
transformation, was employed in the high tension 
experiments. It is fully illustrated and described 
in ENGINEERING, vol. lii., pages 630 and 710. 


Siemens’ Apparatus FoR TESTING THE MaGnetic 
QuaLitiEs or IRON. 

The principle of the instrument is the reverse of 
Weber's method of absolute measurement of cur- 
rent. As is well-known Weber employed for this 
purpose a bifilar electro-dynamometer and the 
earth’s field. If D is the couple of the bifilar sus- 
pension, f the effective area of the coil, H the 
horizontal component of the earth’s magnetism, a 
the angle of deflection, then the current 

D 
I= 7a tan a. 

If the strength of the current is known, the 
strength of the field may be determined ; or if the 
instrument has been calibrated for known mag- 
netising currents, when no iron cores are in the 
solenoids, the effects of introducing iron cores of 
different permeabilities may be compared. 

To carry out the principle practically, the coil of 
the actual apparatus is provided with a torsion 
spring in place of a bifilar suspension ; though this 
latter is used in calibrating the instrument in 











CGS un'ts. Fig. 24 is an elevation, and Fig. 85 
a plan of the instrument. It consists of two hori- 
zontal solenoids SS provided with longitudinal 
holes to admit of the insertion of the iron test- 
pieces. Between the two solenoids a small coil is 
suspended by two torsion springs, one above and 
one below, which serve also as connections to the 


Fig. 86. 
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coil, the axis of suspension being perpendicular to 
the common axis of the solenoids. The connections 
of the field solenoids are so arranged that opposite 
poles are presented to the suspended coil. If a 
current traverses this latter, and the magnetic 
field is at the same time excited, the suspended 
coil will be rotated and can be brought back to zero 
by the torsion spring. The angle of torsion is 


directly proportional to the strength of the mag- 
netic field in which the coil swings ; that is, it is 
proportional to H if there is no iron, and to B (the 
induction) if there is iron. Hence one obtains the 
permeability of the iron in question. 

The method of connecting up the instrument is 
shown in the diagram, Fig. 86. A commutator C is 
provided for reversing the direction of the current 
in the field solenoids, which is not more than 5 
ampétres, and can be conveniently measured by a 
shunted torsion galvanometer G', as shown. For 
the suspended coil c a current of not more than 
0.2 ampére is required, and this can be measured 
by an unshunted torsion galvanometer G’. 


REGULATOR FoR Stace LIGHTING. 

A very interesting portion of Messrs. Siemens’ 
exhibit at the Crystal Palace Exhibition was a 
model theatre in which the lighting effects were 
produced by electricity. This model was exhibited 
at the Frankfort Exhibition, and is illustrative of 
Messrs. Siemens’ system of stage lighting, which is 
already in use on the Continent, 

Mr. F. G. Bailey, in the first instance, and 
latterly Mr. Le Rossignol, of Messrs. Siemens 
Brothers, gave daily entertainments in the Pom- 
peian House, where the model theatre was placed. 
These were eminently successful and showed how 
easily the operator could, with the apparatus in 
hand, produce the most beautiful lighting effects. 
Fig. 87 is a perspective view of the regulator, 
which comprises a series of triple switches for foot- 
lights, floats, wings, &c., there being one switch 
for each colour of lamp, viz., white, blue, and red; 
also a series of regulating resistances, placed in the 
lower portion of the regulator by means of which 
the degree of illumination can be varied at will, 
quickly or slowly, and independently or together, 
by a single regulating handle with which any set of 
lights can be connected by spring catches. Thus 
the regulation of the whole of the lamps on the 
stage is under the complete control of one operator. 
(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. XXIV. 
Tue 3.6-In. BrercHLoapinc Frietp Mortar. 
(Fics. 494 to 497, Pace 314.) 
AT present in the United States there have been 
adopted three mortars. One is 3.6 in. in calibre 
and the other two are 12 in. in calibre. 
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The 3.6-in. mortar is a short rifled breechloading | 
piece, which is intended for use in the field to, 
deliver a vertical fire against the personnel of an) 
enemy whose troops are protected from the direct 
fire of the field guns by entrenchments or by the 
inequalities of the ground. It replaces the Coehorn 
smooth-bore mortar which was formerly used, and 
is a much more accurate and powerful piece, besides | 
having a much greater range. 





The improvement of the new mortar over the 





one formerly used will be seen from the following 
Table : 
TABLE XL.—Old and New American Mortars. 
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in. | 1b. | in. | 1b. | Ib, yards 


8.6-in. rifled, steel —..| 3.60 | 244 | 24.80 | 1.0 | 20.00 3500 





With the full charge and an angle of elevation 
of 45 deg. the range of the new mortar is about 
2 miles, which will compare favourably with similar 
mortars in other services. 

It is constructed to fire the same projectiles that 
are used in the 3.6-in. steel field gun, and conse- 
quently does not require a specially manufactured 
projectile. In the field this is an advantage, since 
it reduces the variety of projectiles that must be 
carried. The total length of bore is 5.25 calibres, 
or 18.9 in., and that of the rifling is 14.4 in. 

The rifling is uniform, being one turn in 30 cali- 
bres, the twist being a right-hand one. There are 
twenty-four grooves, whose width is 0.3 in. and 
whose depth is 0.05 in. ; the width of the lands is 
0.17124 in. 

The projectiles that are used in this mortar are 
both steel and shrapnel. For long ranges the full 
charge of 1 1b. of powder will be used, while for 
shorter ranges, in order to preserve the advantage 
of high-angle fire, reduced charges will be used, the 
minimum being 3 oz. 

The body of the mortar is made of a single piece 
of forged steel with the trunnions forged solid with 
the piece; after forging the whole piece is oil- 
tempered and annealed. The mortar is estimated 
to stand a pressure of 22,000 lb., though in prac- 
tice it will be limited to 18,000 Ib. 

To facilitate the handling, handles are screwed 
into the trunnions. 

The rear sight, which is a V-shaped slotted piece 
of steel, is screwed to the piece 1} in. from the 
breech of the piece, while the front sight, which is 
a knife-blade, is attached 0.6 in. from the muzzle. 
A distance of 22.5 in. between the sights is thus 
obtained. 

The breech mechanism is similar to that of the 
field guns, the vent, however, being axial instead 
of radial. The lever in the field gun is replaced 
by a bolt, which is turned by hand. This bolt is 


Fig. 498. 
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12-IN. BREECHLOADING MORTAR. 


connected with a vent cover, which keeps the vent 
closed until the breech is locked. 

Two lever handles attached to the block assist in 
its rotation and withdrawal. 

The first carriage used consisted of reinforced 
steel check-plates, riveted and bolted to wooden 
sole-pieces, which were slotted with sheet metal 
and rested on a platform. The carriage, which is 
39.5 in. in length, places the trunnions at a height 
of 14in. above the ground. It is so constructed 
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as to allow the mortar to be fired at all angles of 
elevation between 0 deg. and 60 deg. Its weight is 
260 lb. 

A second carriage for this mortar, similar to the 
first, has the frame transoms and soles cast in one 
piece of steel. It is somewhat shorter than the 
first carriage, being 36 in. in length. 

The type mortar was tested by firing 714 rounds, 
518 of which being with full charges. At the com- 
pletion of the test the piece and carriage were 
subjected toa rigid examination and were found 
to be practically uninjured ; fifty consecutive shots 
were fired from the mortar in 56 minutes and 
25 seconds, including a delay of 3 minutes and 
10 seconds to repair the platform. 


TaBLe XLI.—Ballistic Particulars of the 3.6-In. Steel 


Field Mortar. 
Calibre ... : os es 3.6 in. 
Weight ... 250 Ib. 
Total length pe 24.6 in. 
Length of bore... aS a ... 52.5 calibres, 
Twist in number of calibres .. ee 30 
Number of grooves ie 24 
Width ” ” 03 in 
1a Seer 0.05 ,, 
Width of lands 0.17124 in. 
Powder ; Length 3.9 in. 
chamber f Diameter... 3.8 ,, 
Weight of powder charge 1lb. 
aa Lr ges woe Sx ie e 
° of charge to weight 
Ratio : sof projectile “4 a b 1 1b, to 201b. 
. of projectile to wer 
weight | f Pricoue to welg ; 1 Ib. to 12.5 Ib. 
Tnitial wi 4 side ae ie 650 ft. 
ota . 58.57 ft.-tons. 
— Per ton of gun 524. a 
8Y (Per pound of powder 58.6 ‘a 
Charge. Elevation. Mean Range. 
02. degrees. yards. 
3 15 321.3 
5 15 533.9 
8 15 887.5 
11 15 1216 5 
16 15 1993.1 
16 25 2709 3 
16 30 3000.3 
16 35 3082.5 
16 40 4164.1 
16 45 3281.4 
Greatest Range. 
16 45 3413 yards. 


12-InN. BREECHLOADING Sza-Coast Mortars. 
(Fras. 498 to 502.) 

There are two types of mortars adopted for the 
defence of the the United States coast. Both of 
the mortars are 12in. in calibre; one is built up 
entirely of steel, while the other consists of a cast- 
iron body, and has shrunk on this body steel hoops. 


Tue 12-In. BREECHLOADING Mortar (STEEL). 

This piece is 141.125 in. in length, and weighs 
13 tons. It is composed of one tube, one jacket, 
two C hoops, one D hoop, three A hoops, one base 
ring, one copper packing ring, breech mechanism. 

The tube is enveloped by the jacket and the two 
C hoops which cover it entirely to the muzzle. 

The tube is inserted in the jacket from the rear 
in a manner similar to the 8-in. breechloading 
rifles. A shoulder on the jacket abuts against a 
corresponding shoulder on the tube. The C hoops 
are assembJed from the front and cover the tube 
for a distance of 71 in. Hach hoop is stepped on 
its interior and have plain abutting joints. By 
means of the three steps on the tube it is reduced 
in thickness from 3.75in. over the powder chamber 
to 3 in. at the muzzle. 

In rear of the tube is a copper packing ring. 
The base ring is screwed into the jacket, and is 
forced under heavy pressure tightly against the 
packing ring. The base ring is held in place and 
prevented from unscrewing by means of three 
coupling pins, which are halved into the jacket and 
base ring. On its interior surface the base ring 
carries the slotted screw thread to receive the 
breech-block. 

The D hoop is assembled from the front. It 
abuts against a shoulder on the jacket and covers 
the joint between the jacket and C, hoop. 

The A hoops are assembled from the rear. The 
A hoop covers the joint between the D hoop and 
jacket. The other hoops envelop the jacket, A» 
being the trunnion hoop. 

At the rear end of the tube is the gas-check seat, 
its length being 2.875 in. The powder chamber is 
12.5 in. in diameter and 20.2 in. in length, mea- 
sured from the front of the obturator when the 
breech-block is closed. The chamber and rifling 
are connected by a conical slope 4.2 in. long, whose 
front part forms the seat for the band of the pro- 





jectile. The rifling is made conical for a distance 
of 30 in., the diameter in rear being 12.07 in., and 
in front 12 in. 


12-In. BreecHLoapIne Mortar, Cast-Iron Bopy, 
Sree, Hoorep. (Fics. 500 to 502). 

The body of this mortar was cast on the Rodman 
principle, viz., the bore was cooled first by means 
of running water being forced in it while the 
exterior was kept liquid by having fires built 
around it. 

Upon the breech of this cast-iron body is shrunk 
a row of 7 A hoops, and outside of the A hoops, are 
shrunk a row of 6 B hoops. 

The slotted screw for the breech mechanism is 
cut in the body of the mortar. 

One of the cast-iron mortars has been lined with 
a steel tube, and the erosion by the powder gases 
thereby much lessened. 

Breech Mechanism.—The two mortars are fitted 
with the same breech mechanism, which is entirely 
different from that of the other guns. The general 
shape of the block, exterior and interior, the obtu- 
rator, pad, friction washers, and locking-nuts are 
very similar to those of the guns previously de- 
scribed. 

The difference between this block and those pre- 
viously described lies in the rotating device. This 
consists of a face-plate or banjo, which is attached 
to the rear face of the breech-block by means of 
five screw-bolts and a transverse dovetailed slot. 
This plate in its general shape is a circular disc of 
steel, with an arm extending in the direction of the 
radius for the purpose of carrying the mechanism for 
rotating the block. This arm gives to the plate the 
general shape of a banjo from whence it derives its 
name. Thecentral portion of the banjois bored outto 
the same diameter as the cavity in the breech-block, 
which contains the obturating spindle and nuts, 
and is given the same taper so as to form a con- 
tinuous opening with that of the block. 

The end of the radial arm of the banjo is mor- 
tised, and contains two journals. The lower journal 
in the mortise carries a pinion, and on its rear end 
the rotating crank, which is held in position by a 
locking-bolt. 

The upper journal in the mortise carries a large 
pinion which gears into the lowerone. This upper 
journal projects in front of the arm and carries a 
small gear, whose teeth, when the-block is closed, 
engage in the teeth of a rack bolted to the outer 
rear face of the breech. 

The rotation of the crank through this gearing 
transmits the motion to the rack and causes the 
arm, and racessarily the block also, to revolve. 
The vent-closer works in a slot in the arm, and 
necessarily revolves with the block. In addition to 
this motion it can move in the direction of the 
radius. On the upper end of the vent-closer is a 
stud which projects into a groove in the base-ring. 
This groove is concentric with the axis of the block, 
except at its right-hand end, where it is eccentric, 
and of a greater radius than the rest of the groove. 
Just as the block is locked the studon the vent- 
closer enters this portion of the groove, causing the 
vent-closer to move out radially and uncover the 
vent. The translating device is the same as that 
of the other guns. The rifling of the two mortars is 
a semi-cubic parabola, one turn in 40 calibres at 
the origin, one turn in 20 calibres at 17.10 in. 
from muzzle, uniform to muzzle. 


TabBLe XLII,—Ballistic Data of the 12-in. Sea-Coast 
Ba 


Mortars. 18.1.0 
2-In. Cast- 
12-In 
* Tron, Steel 
Steel. Hoo F 
Calibre in, 12 1: 
Weight... ore .. tons 13 14.25 
Total length oe nip ee eee 10.75 
Length of bore ... calibres 10 9 
Twist in number of § breech 40 9 
calibres ... , frame 20 9 
Number of grooves Ps Bis 72 68 
Width of - in. 373 37s 
Depth of a ad .07 .07 
Width of lands is se +s 15 175 
ength oe 20 15.57 
Powder chamber{ Giameter 125 124 
Density of loading ae 113 
Weight of powder a 80 
9 projectile... » 800 630 
— of charge to projectile 1to8 1to 7.8 
weight of projectile to piece... 1 to 36.4 1 ,, 50.6 
Tnitial velocity ft. 1150 1152 
Muzzle (total... aa 7334.2 5795.6 
energy {per ton of gun... ... 5641 406.7 
ft.-tons \ ,, pound of powder... 73.34 72.4 


We append (see Fig, 503) a perspective view of a 





12-in. Armstrong mortar and carriage to give a 
general idea of the points of similarity and dit- 
ference between the American and English 
weapons of this class. 








THE BRITISH ASSOOIATION. 
(Continued from page 291.) 
ELEcTRICAL DIscHARGES. 

Proressor E. WieDEMANN, of Erlangen, gave a 
wonderfully condensed account of experiments on 
discharge phenomena in vacuum tubes, which he 
has been studying together with Dr. Ebert. The 
general arrangement was the following: Plates 
were placed opposite the conductors of an influence 
machine without any india-rubber parts ; wires up 
to 40 metres long led from those plates to con- 
denser plates, near or between which tubes filled 
with rarefied gases were held. An adjustable bridge 
across these wires was found useful in rendering 
oscillations, of low pitch as a rule, but up to a 
million a second, more regular. Very many forms 
of tubes have been used, some coated inside with 
silver cr platinum, hollow cylinders with gauze 
ends, glass bulbs, &c. If a larger and a smaller 
tube are approached, the larger acts like a match 
for the smaller, causing the red positive and blue 
negative glow to appear ; if a smaller ring tube is 
inside a larger ring, dark spaces form in the outer 
ring near the pole ends, these spaces increase 
and reach the inner tube, which then lights up. 
In a cylinder with gauze ends the blue replaced 
the red; on higher exhaustion the whole tube 
glowed white, and became dark finally ; the nega- 
tive effect is frequently more lasting. Professor 
Wiedemann did not claim any vacua higher than 
half a millimetre. His view is that the dark 
spaces and the protection offered by outer tubes, 
&c., are due, not to those parts being non conduc- 
tive, but to absorption of the oscillations. The 
discussion dealt with this and Professor Schuster’s 
paper referred to in our last issue. Mr. Crookes 
had noticed that long vacuum tubes filled with 
oxygen would not brighten up on approach to 
Tesla coils, if previously kept in the dark, until 
gently rubbed. The reason was given by Professor 
von Helmholtz, who stood up for Volta and 
Faraday, and perhaps disappointed the section 
for a moment by explaining in a homely, old- 
fashioned way, frictional electricity and the Volta 
couple as contact effects, instead of soarirg into 
transcendental heights. The invisible gas film 
which adheres to the surface of glass tubes, 
too thin to display Newton’s colours, plays a 
very important part, inasmuch as it prevents 
true contact. A little mercury in a partially 
exhausted tube becomes electrified by the 
slightest motion, as we know from Torricelli’s 
vacuum, and now from Mr. Crookes’. When the 
tube is at rest, the electrification disperses, glass 
not being a perfect insulator. The effect of these 
invisible air films Professor von Helmholtz noticed 
in an unpleasant manner when determining the 
resistance of mercury resistance-units. They raise 
the resistance. Closer contact and a smaller re- 
sistance is realised by filling after exhaustion ; 
and from resistance measurements he derived that 
such films have a thickness of 3}5 of a wave 
length. Ifa drop of petroleum is introduced into 
the tube, which in itself would, of course, increase 
the resistance, the lowest resistance values are 
obtained, the oil removing the air film. Lord 
Kelvin quoted another example of the force of 
such small electrifications. Mr. Bottomley could 
make a little pendulum swing for sixteen hours 
inside an exhausted bulb; but if the lead ball once 
touched the glass the motion stopped. 


SraBitity oF Pertopic Morton. 


The mathematics of this contribution to the 
kinetic theory of gases have kept Lord Kelvin, 
P.R.S., busy for over a year. If a particle is free 
to roll ina perfectly smooth trough, it can be pro- 
jected ina straight line along the bottom of the 
trough. If dropped from one edge it will oscillate 
up and down the sides, this motion not interfering 
with any longitudinal motion imparted to it. If, 
however, the trough is not perfectly even in- 
stability will arise. Examples would be furnished 
by a ball of iron projected over a line of 
horizontally arranged magnets, not exactly in the 
line of the magnets; or a ray of light passing 
zig-zag through a row of lenses. Under certain 
conditions periodic motion can be stable, as Lord 
Kelvin illustrated. The support cf a rigid pendulum 
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capable of swinging in a vertical plane was, by 
means of a crank, moved up and down at an increas- 
ing rate ; for certain values of the vertical motion 
the pendulum was stable, at intermediate values it 
jerked dangerously. A simpler illustration occurred 
to Lord Kelvin when Professor Osborne Reynolds 
handled a pointer ; he annexed it and balanced it 
by moving it up and down. Professor Reynolds 
has made experiments of a similar character. A 
shaft rotating at various speeds and loads became 
stable for certain values of speed and load, whilst 
at lower or higher speeds tremors shook the bear- 
ings ; if the shaft was properly protected by a guard 
ring, stability was again obtained at a certain higher 
speed. Professor von Helmholtz referred to meteo- 
rology. When hotter and colder strata of air are 
moving above one another, the motion may cause 
condensation in the stratum saturated with mois- 
ture. This might account for the formation of 
the mackerel sky. We could also calculate the 
point at which the waves of water, originally at rest 
beneath the moving atmosphere, and rising higher 
and higher, would finally become unstable and 
break. 


Tue Specrric Conpuctivity or THIN Fits. 


Professors Reinold and Riicker have continued 
their beautiful experiments on soap films, from 
which several years ago they derived an estimate 
of the size of molecules. In pure soap-water films 
the specific electrical conductivity increases the 
thinner the films become, the lowest resistance 
value obtained in the case of a film of 22 micro- 
millimetres being only one-seventh of that of an 
ordinary film. The authors are inclined to ascribe 
this effect to the breaking down of molecular con- 
tinuity produced by the extreme tenuity of the 
films, which in this state appear black. The thin- 
ness of the film hardly affects the specific con- 
ductivity if the soap-water contains glycerine and 
a little metallic salt, nitrate of potash. 


Tue THEORY OF THE PERFECT INFLUENCE 
MACHINE, 


Mr. J. Gray, of Glasgow University, has con- 
structed and tested influence machines according to 
Maxwell's ideal machine, in which equiquantic and 
equipotential lines must form the cycle of Carnot’s 
heat engine. Sparking at the contacts which the 
carrier makes at the charging and discharging 
points, would always cause losses apart from 
avoidable leakage. To eliminate these, Maxwell 
caused the carrier to make contact with the charg- 
ing and discharging springs when the carrier is of 
the same potential as the spring; and he effected 
this by prolonging the contact springs of the dis- 
charging conductors to meet the carrier. For the 
charging conductor this was deemed insufficient, 
and he devised special ‘‘ regenerators.” These Mr. 
Gray finds, however, less efficient than the pro- 
longed springs. The paper is essentially a theore- 
tical study, like his other paper on ‘‘ Slow Oscilla- 
tions from Condensers of Great Capacity.” 

Mr. Magnus MacLean, M.A., of Glasgow Univer- 
sity, contributed two papers, ‘‘Sources of Heat 
Generated in the Galvanic Battery,” and jointly 
with Mr. A. Galt, ‘‘Some Experiments with a 
Ruhmkorff Coil.” The latter is based upon the 
following considerations: The ‘‘ make” and the 
‘* break” in a primary circuit induce equal quanti- 
ties of electricity in the complete secondary circuit. 
If there is a gap, however, the break impulse is 
stronger than the make impulse in the opposite 
direction. The authors are measuring the different 
quantities of electricity set in motion by means of 
a copper electrolytic cell in circuit with a vacuum 
tube, and the secondary coil of asmall Ruhmkorff. 


Evectric Conductivity IN THE MaGnetic Frexp. 

Dr. Peddie has continued the researches of 
Goldhammer and Righi on the conductivity of 
copper and bismuth in the magnetic field, using 
stronger fields. As regards bismuth the author 
confirms Righi; the resistance increases, first 
slowly, then more rapidly, and again more slowly 
with increasing magnetisation, so that there is a 
very distinct resemblance between the resistance 
and the magnetisation curve. The resistance of 
copper he found the same in all fields, and he does 
not confirm Goldhammer as to the connection 
between these effects and the Hall effect. 


Tse INrerRreERENCE MerHop For SPECTROSCOPIC 
ANALYSIS. 
This paper, by Professor Michelson, of Chicago 
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3.6-IN, BREECHLOADING MORTAR AND MOUNTING. 


Curve of Elastic Resistance, including 7000/bs imtial tension. 
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University, was characterised by Professor Schuster| and various sources of light. The mathematical| heating, compressing, and electrical discharges. 
as the most important contribution brought before | analysis of these curves discloses the nature of the | 


the meeting. 


y means of the ordinary methods source of light. 


The visibility curves are traced 


for producing dispersion, we can separate lines whose | experimentally, a polariscope with a quartz lens, 
distance apart does not exceed one-fiftieth of the | consisting of a plano-convex and a plano-concave 
distance between the two sodium lines. Beyond that lens, cut respectively parallel and vertical to the 
we could only go with enormous and impracticable | axis, serving for intensity comparisons by the eye. 
gratings. Professor Michelson superposes the light | The interference fringes are produced by means of | Michelson proves a light to be triple and quad- 


vibrations from two or more sources in different|a refractometer with two parallel thick glass plates | ruple. 


The apparatus, the ‘‘ wave compiler,” was shown and 
explained. Jn the case of the two sodium lines, 
we have two sources of light of different refrangi- 
bility producing periodic variations in the fringes. 
If then such fringes appear, we have tc deal with a 
double source of light; and similarly Professor 


His observations confirm what has long 


phases, having traversed different paths, and and mirrors for reflecting the light back, and are | been suspected, that perhaps all our simple lines 


traces the intensity curve of the resultant light, | examined by means of a telescope. 


The substance | 


are in reality double, triple, or more complex still. 


the ‘‘ visibility curve” for different phases under examination is in a vacuum tube fitted for |The components are often extremely close to one 
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another and differ very greatly in intensity, e.g., 
one of the two green cadmium lines is ten times 
stronger than the other. The red oxygen line is 
triple, the red hydrogen line double. It was 
further observed that the distance between these 
hydrogen components diminishes with decreasing 
pressure approaching a limit which appeared to 
depend upon the temperature. Other most im- 
portant observations confirming the kinetic theory 
of gases referred to Doppler's principle. If the 
molecules move within the line of sight, the lines 
must be displaced. The twenty substances tested 
gave displacements of the correct order. 


PuHorocRaPHs OF ELEectRicaL DIscHARGES. 
Mr. Campbell Swinton lets the sparks of a 


-Wimshurst machine strike a gelatino-bromide plate 


which is simply placed between the electrodes. 
Negative sparks are like graceful palm leaves and 
feathery ; positive less regular, and more ramified 
like rootlets. Alternate discharges from a Tesla coil 
show both figures superposed. Mr. J. Brown, of 
Belfast, who exhibited some beautiful spark photo- 
graphs at the Bath meeting, ascribed them to an 
electrographic or electrochemical, and not to ordi- 
nary light action. Mr. Swinton seems to have 
disproved this. He covered his plates partly with 
mica and ebunite ; the opaque ebonite prevented 
the effect, the transparent mica did not. The 
character of the film has no influence. The plates are 
covered with metal foil at the back. 


Inpucto-Script. 

The inducto-scripts of the Rev. F. J. Smith, of 
Glasgow, were shown and explained by the recorder, 
Mr. Baynes. A coin or engraved metal is placed 
on a photographic plate and the induction spark 
passed from the coin to the metal; on developing 
an image like the breath-figures appears, not how- 
ever, if the experiment is made in vacuo. Mr. 
Glazebrook, F.R.S., has tried moistened bromide 
plates without or with the external current of one 
cell; he obtained similar, but rather irregular 
results. 

Busses IN LIQuIDs. 

Mr. Frederick Trouton’s paper on ‘‘ The Periodic 
Velocity of Bubbles in Vertical Tubes containing 
Liquid ” will, no doubt, lead to further investiga- 
tion. An air bubble ascending in a tube changes 
its shape and velocity. When the bubble has its 
maximum elongation, the rush of the water, in the 
narrow channel between bubble and wall, backward 
from front to rear of the bubble is greatest. The 
viscosity enters into the result in the following way : 
If we make the liquid more viscous, we can reach a 
point at which the bubble once started will ascend 
in either the long or round shape with its maximum 
velocity. The important bearing of these researches 
upon engineering problems and navigation was em- 
phasised by Lord Kelvin. 


THermat Conpvuctivity or Ligurps. 

Mr. ©. H. Lees, M.Sc., of Owens College, Man- 
chester, suggests a promising method for deter- 
mining the thermal conductivity of liquids. He 
measures the heat which passes through the liquid 
from a hot cylinder above to a cool cylinder below, 
the former being heated by the electric current. 


Tue Paystcat LasoraTory at GROENINGEN. 


Professor Schoute, of the University of Groenin- 
gen, Holland, described the new physical laboratory 
there, designed and constructed. specially to elimi- 
nate disturbance from traflic, to be firm in its 
foundations without transmitting vibrations, to give 
the access of sunlight to all parts, and to avoid all 
iron. Each room has only one massive pier, the one 
for the largest room weighing 250 tons. The chief 
objects seem to have been attained. The labora- 
tory is divided into two parts devoted to instruc- 
tion and research respectively. This paper was 
introductory to the discussion on 


A Nationat Puysicat LaBoratory. 

A report on optical constants and Mr. Lees’ 
paper were, huwever, allowed to intervene, but 
the discussion was opened pretty punctually at half- 

ast ten, before a full and representative section, by 

rofessor Oliver Lodge, F.R.S. Dr. Lodge made 
out a strong case for his laboratory in an eloquent 
appeal to the scientists present and the absent 
authorities. Certain work should be left neither 
to the amateur nor to the professor; the accurate 
determination of fundamental quantities; the 
determination of physical constants and _pro- 





perties of materials ; the maintenance of standards, 
and the issue of stamped or certified copies ; 
research extending over years and centuries. Such 
work was at present done in a haphazard way in 
various laboratories and by amateurs, and dropped 
when it became unwieldy for want of time, 
space, and apparatus, to be taken up, perhaps, on 
the Continent at the stage when a national labora- 
tory should step in. Astronomy has Greenwich, 
natural history and biology are cared for in the 
British Museum and South Kensington ; but as 
regards physics, what was there besides the old 
universities, new university colleges, and a teach- 
ing college at South Kensington? Those universi- 
ties had plenty of work at their hand. If it was 
a relaxation to Lord Rayleigh to weigh hydrogen 
for years, well and good ; but the work was more 
suited to a staff under his direction. France has 
her Bureau International des Poids et Mesures, 
and Germany the Reichsanstalt. Professor von 
Helmholtz, director of the Reichsanstalt at Char- 
lottenburg, close to Berlin, gave some information. 
The institution is divided into two departments for 
industrial work, standardising, &c., to assist 
mechanicians ; and for independent scientific re- 
search ; there is no teaching. Part of the work is 
thermometry. At first more thermometers were 
sent in than he thought existed, 90,000 a year. 
Since Weimar has been dealing with 30,000 ther- 
mometers a year, that number had sunk to 20,000. 
The Government grants 25001. a year for the 
Reichsanstalt, exclusive of salaries. I:ord Kelvin 
said the question was one of national emulation and 
not of national jealousy ; we ought not to be con- 
tent with less than Germany had obtained. Mr. 
Glazebrook observed that the testing of coils 
could without delay only be done at odd moments— 
all the more honour to him, then. Professor Riicker 
remarked that Kew was ineflicient for any very 
accurate work, other than purely magnetic; and Kew 
owes its position, Professor Carey Foster added, to 
private munificence. The discussion drifted a little 
into a side issue, the real province of universities, 
teaching or research, but there was unanimity as 
to the necessity of the national laboratory. Pro- 
fessor Ayrton did not doubt that the Government 
would take up anything of practical value ; for scien- 
tific research they might have little interest ; and 
Lord Kelvin did not wish to wait for private muni- 
ficence. 

On Tuesday morning Professor Oliver Lodge 
repeated what he had said at Cardiff last year, that 
an annual report on electrolysis was not feasible, 
and that he would have to resign if the section did 
not acquiesce in a temporary suspension of this com- 
mittee. He then communicated a brief report on 
the ‘' Discharge of Electricity from Points,” the 
work of Mr. Chattock; the anode is far more 
important in such phenomena than the cathode. 


A Maenetic Curve TRACER. 

Professor Ewing, F.R.S., described his magnetic 
curve tracer for constructors of dynamos and trans- 
formers, which had done excellent service during 
his lecture the evening before. A mirror is mounted 
with two degrees of freedom, receiving azimuth 
movement from a wire B stretched in the narrow 
pole slit of a cylindrical permanent magnet, and 
altitude movement from another parallel copper 
wire A stretched between the pole-pieces of a 
horseshoe electro-magnet, so arranged that its 
cores, the test-irons up to $ in. in diameter, can 
easily be replaced. The variable current flows 
through the coils of this electro-magnet and the 
wire B, a constant current being passed through 
A; and the mirror is influenced by both the mag- 
netising force and the magnetisation developed. 
The mirror thus combines the functions of a dead- 
beat galvanometer—an extraordinarily dead-beat 
one, indeed—and a magnetometer. The cycle can, 
with thin wires, be completed within a small frac- 
tion of a second ; with thick bars a second hardly 
suffices, probably because the molecular disturb- 
ances require time to penetrate to the centre, 
and not, as had been thought, owing to the 
mechanical inertia of the apparatus. The curves 
vary from an oblique line to an ellipse, and the 
well-known sharp-pointed §, or rather integral, of 
Ewing’s researches. There was some discussion on 
the rounding-off of these curves, during which Pro- 
fessor Hopkinson mentioned recent experiments 
by his son. 

A Magnetic Batance anv Its Practicat Usz. 

Professor Du Bois followed with a very ingenious 
little apparatus designed for similar purposes, but 





for scientific determinations in absolute measure. 
The cylindrical test bar of 15 centimetres length, 
and one square centimetre section, is clamped 
between two blocks, one of which acts as a com- 
pression plunger; the bar rests within the coil. 
The iron yoke closing the magnetic circuit sways 
above, being fixed eccentrically on a knife edge. 
On the yoke isa horizontal sliding bar for two 
weights. When the current is turned on, the yoke 
is pulled over, and the torque balanced by the 
weights. The divisions fixed empirically from 0 to 
100, &c., become wider, the coefficients for the 
scale readings being 10 or 2—that is, the square 
roots of the weights 100 and 4. Now as the length 
of the coil is purposely fixed at 4 centimetres (a 
little less in reality, 12.2 centimetres to compen- 
sate the end effects), and H= : a 
equal to N. The coil is wound with 100 turns ; in 
the middle, therefore, it gives a field equal to ten 
times the current in amperes. Professor Du Bois 
explained his curves and instrumental directrix, 
and took two measurements within as many 
minutes. Everything has previously to be demag- 
netised by diminishing reversals, 


ELEctRIcAL STANDARDS. 


The reportof the ‘‘Committee on Electrical Stan- 
dards” was as usual presented by Mr. Glazebrook, 
F.R.S. It deals with the testing of several B.A. 
unit coils; 36 ohm coils from Messrs. Elliott, Messrs. 
Nalder, and Edison-Swan ; elaborate tests of four 
coils made by Elliott for the Board of Trade ; and 
the electromotive force of the standard Clark cell. 
The latter has been tested by Lord Rayleigh, Pro- 
fessor Carhart, Dr. Kahle, and Messrs. Glazebrook 
and Skinner, the values heing 1.4345, 1.434, 1.4341, 
1,4342 volts. These differences, minute as they 
are, depend chiefly on temperature coefficients, and 
it was agreed that some cells take longer time to 
arrive at temperature equilibrium than others. 
The accuracy with which such determinations are 
made is wonderful. One of the three resistance 
coils sent over from the Reichsanstalt for compari- 
son, made of a nickel manganese-copper alloy, gave 
the following values 1.01118, 1.01116, 1.01119, 
1.01119, 1.01120 B.A. unit. A great deal of other 
work is summarised in four appendices. 

The following resolutions were presented after 
consultation with Professor Carhart, representing 
the United States in the absence of Professor 
Rowland ; M. Guillaume, France and the Bureau 
International des Poids et Mesures ; Messrs. von 
Helmholtz, Kahle, and Lindeck, the German 
Government ; and Major Cardew, the Board of 
Trade: 1. That the resistance of a specified 
column of mercury be adopted asa practical unit of 
resistance. 2, That 14.4251 grammes* of mercury, in 
the form of a column of uniform cross-section, 
106.3 centimetres in length, at 0 deg. Centigrade, 
be the specified column. 3. That standards in 
mercury or solid metal having the same resistance 
as this column be made and deposited as standards 
of resistance. 4. That such standards be periodi- 
cally compared with each other, and also that their 
values be redetermined at intervals in terms 
of a freshly set up mercury column. With 
regard to the units of current and of electro- 
motive force, it has been agreed that .001118 
should be adopted as the number of grammes of 
silver deposited per second from a neutral solution 
of silver nitrate by a current of 1 ampére ; and the 
value 1.434 as the electromotive force in volts of a 
Clark cell at 15 deg. Centigrade. 

The opinion of the German authorities and the 
reasons for introducing the weight into the con- 
stants of the mercury unit, were explained by Pro- 
fessor von Helmholtz. Solid wires have been 
found unreliable, although the new alloys, of which 
Dr. Lindeck spoke afterwards, gave a very fair 
degree of accuracy. Two B.A. coils sent to Ger- 
many have altered considerably. They had there- 
fore returned to the old Siemens mercury column, 
although again one of his assistants, Dr. Kresch- 
gauer, had discovered quite recently a new source 
of error which would probably render all resist- 
ances based on mercury observations a little too 
high ; it is that mercury first placed in a narrow 
tube, then poured out into a wider tube and sur- 
rounded by ice water, became heated to one-third 
of a degree. This temperature effect was, how- 
ever, measurable and could be eliminated. Capil- 
lary force made it difficult to fill fine tubes ; the air 


» H becomes 








~* The product of the factors, length, cross-section, and 
specific gravity 106.3 x .01 x 13.5956. 
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film adhering to the glass interfered unless the 
filling took place in vacuo ; this difficulty could be 
overcome by placing a drop of petroleum between 
the mercury and the glass, But it was impossible 
to measure with absolute accuracy the internal 
diameter of a glass of one square millimetre sec- 
tion. The square section was therefore determined 
by the weight of the mercury column. For indus- 
trial purposes the accuracy now obtained was 
sufficient, he might say, for centuries. They had 
been sent over by their government to come to an 
agreement, and they hoped that France and the 
United States would join in it. 

A longer discussion arose also on Dr. Kahle’s 
paper 

THE Ciark CELL, 

chiefly referring to Lord Rayleigh’s }-type of cells, 
and describing a very convenient little test cell, a 
n of glass with a little amalgamated zine with 
platinum wire at the bottom, and a platinum foil 
at the side as electrodes, entirely filled with a paste 
of the sulphates of mercury and zinc, and a thermo- 
meter fitted like a handle into the curved part. 

Professor Carhart described another not less 
handy form. 

Dr. Lindeck’s paper 


On Wrre STANDARDS OF ELECTRICAL RESISTANCE 


caused great interest, as the resistance standards of 
the Reichsanstalt were exhibited. The winding of 
resistance coils affects the coil, principally in the 
case of thin wires, owing to elongation and harden- 
ing; these effects gradually increase for months, and 
may amount to 1 per cent.; they are particularly 
noticeable in zinc alloys, which should altogether 
be rejected for various reasons. Nickelin, 25 per 
cent. of nickel and 75 per cent. of copper, has a 
very low temperature coeflicient, but a high thermo- 
electric effect. The observation—made by an 
American, Professor von Helmholtz said, but Pro- 
fessor Ayrton claimed British nationality for Mr. 
Weston—that the addition of manganese caused 
the temperature coefficient to become negative, was 
therefore very important. The ‘‘ manganin” now 
used for standards, 84 per cent. of manganese, 12 
per cent. of copper, 4 per cent. of nickel, first gains 
slowly and very slightly in resistance and then 
loses ; by heating up to 140 deg. Cent. for five 
hours this time effect can greatly be accelerated. 
The wire then, if properly coated with shellac, may 
be heated, slightly at any rate, and always shows 
the same resistance ; but it can only be drawn out 
with great care. The standard resistances of 1 ohm, 
.01 ohm, &c., are wires or sheets varnished and 
soldered to copper bars in boxes filled with oiland 
jacketed ; a differential box for measuring .001 ohm 
was also shown. They are supplied with special 
connections for potential readings, a unique fea- 
ture, as Lord Kelvin pointed out. Professor S. P. 
Thompson, F.R.S., remarked that too strong cur- 
rents would spoil such wires, and reminded the 
audience that English manufacturers were working 
in the same field and experimenting also with 
copper-arsenic alloys. He also mentioned the 
curious fact that an electrolytic coating of zinc on 
copper will sink into the copper, not once only, but 
repeatedly. These reports and discussions had 
unfortunately delayed, by an hour, the discussion 


On NoMENCLATURE oF Units, 


fixed for 11.45, and Professor Oliver Lodge 
began, before a thin audience, in a very re- 
signed mood, expressing his willingness to have 
the discussion, practically postponed already for 
two years, deferred for another year. He read his 
suggestions, however, which, in the smallest type, 
would occupy three of our columns, although Pro- 
fessor Lodge withdrew several of his proposals. 
The section and Dr. Hopkinson were adverse to 
new names and changes. The unnecessary prefix 
‘* micro” in microfarad was to be dropped; but as it 
is not so very much more difficult to say micro- 
farad than to utter farad, it appears little advisable 
to risk the confusion that would certainly arise. 
The barbarous ‘‘mo”—Professor Lodge does not 
even spell it mho—as reciprocal of resistance, found 
no champion but Mr. Preece, F.R.S., who pre- 
ferred it in its genuine historical modification with 
the ‘“‘h ;” the ‘‘ gauss,” as unit of magnetic poten- 
tial, and the ‘‘ weber,” were not even supported by 
Professor Du Bois, as the Continent declined new 
names for the present on general grounds. The 
suggestion of an ‘‘atmosphere,” 10° c.g.s. units, 
the pressure of a mercury column of 75 centimetres, 





instead of the inconvenient 76 centimetres, which 
might be known as a ‘‘ Regnault atmosphere,” seems 
excellent. In the whole, the section agreed with 
Mr. Preece that the units might be left to the 
Chicago Congress. 

M. Guillaume, of Sévres, would have had just 
cause to complain of not having had a fair hearing 
for the considerations which he submitted on 
behalf of the Bureau International des Poids et 
Mesures, and on his own behalf. M. Guillaume 
also suggests the 75 centimetres pressure, but 
under the name of ‘‘barie,” whilst Dr. Lodge 
meant to christen his micro-atmosphere a ‘‘ barad.” 
According to the most recent comparisons, the 
metre would be 39.3699 in. ; and the variation of 
the apparent resistance of mercury in glass, 
subject to the formula r,; =7)(1 + 0.0008809 T + 
0.000000999 T*) ; this formula has received due 
consideration by the British Association Committee 
on Electrical Standards. The Bureau International 
has adopted the centigrade scale of the hydrogen 
thermometer. The ‘‘calorie per minute” should 
altogether be abandoned in M. Guillaume’s opinion ; 
one might go further, and express radiation simply 
in watts, he thought. The “calorie” itself, and 
the temperature at which the specific heat of water 
is unity, will soon have to be defined more exactly. 
Under these circumstances M. Guillaume does not 
press his considerations on the “calorie and Joule” 
controversy between Preece and Forbes on one 
— and Ostwald on the other ; he sides with the 
atter. 


EartH CURRENT Storms In 1892. 


To spare the section, Mr. Preece gave a very 
hurried account of his paper. Earth currents have 
been remarkably frequent in 1892, great storms 
occurring on February 13, March 12, April 24 and 
27, May 18, July 16. Their intensity frequently ex- 
ceeded .045 ampére; that is, they far exceeded the 
working currents, so that ordinary telegraphy was 
paralysed, and metallic circuit and condensers had 
to be resorted to. Such currents ring bells and 
may reverse railway block signals. They are 
always continuous, though variable; they are 
simultaneons with aurors and sun spots, and 
simultaneous over the whole earth. As they 
coincide with magnetic disturbances, their observa- 
tion is easy enough ; the determinations of direc- 
tions and of absolute intensity offer difficulties, 
however. The lines of maximum and of no dis- 
turbance give the position of equipotential planes. 
That these planes are perpendicular to the line 
joining the centres of the earth and the sun, Mr. 
Preece has not yet succeeded in establishing, 
but he thinks it pretty certain. Circuits affected 
in the forenoon do not suffer in the evening, and 
vice versd. Mr. Preece also spoke on the ‘‘ Dielec- 
tric of Condensers,” referring to the artificial cables 
which he employed for experimental purposes for 
high-speed telegraph and telephone work. A new 
cable differed from the old one, which has been in 
constant use for years, owing, Mr. Preece thinks, 
to an absorption by the dielectric. Lord Kelvin 
would rather call these special instruments ‘‘ Ley- 
dens” and not ‘‘condensers,” 


Tue Puysics oF THE VoLTaic ARC, 


This paper by Professor 8S. P. Thompson, F.R.S., 
refers to recent work which he has carried out in 
conjunction with Mr. Eustace Thomas and Mr. 
Portheim. The potential difference of the steady 
arc is abou 40 volts. Part of this is constant, 
independent of the current and the length of the 
arc. This constant part, 35 to 39 volts, has also 
been called the back electromotive force of the are, 
and its seat has been found by Professor Thomp- 
son to be at the crater. The great absorption of 
energy there might be due to the volatilisation of 
carbon; the light intensity at the crater is indeed a 
constant, according to Captain Abney. Quite 
recently, however, Mr. Crookes has observed that 
the flaming discharges produced at high alterna- 
tions and high voltage are endothermic flames of 
nitrogen and oxygen, that is, they absorb heat. 
Professor Thompson, therefore, surrounded the 
arc with a glasstube into which various gases were 
introduced ; the back electromotive force was not 
altered ; the possible combination of nitrogen and 
oxygen has, therefore, nothing to do with the 
electromotive forces observed. Small variations 
may, however, be due to endothermic actions. 
The gases have, of course, to enter in a gentle 
current, as any blowing raises the voltage very 
much (up to 75 volts in air), and the nature of 





the gas affects the crater. With carbonic acid and 
chlorine the crater and the negative cone flatten 
out. Hydrocarbons deposit soot all round ; in 
oxygen both carbons burn away very fast. 


Votume Errects oF MaGNETISATION. 

Professor Cargill Knott is examining the changes 
of volume which accompany magnetisation. Five 
iron and five steel tubes, all 18 in. long and 14 in. 
in external diameter, the internal diameters de- 
creasing by } in. from 1} in, to } in., were placed 
inside the magnetising coil, the tubes being closed 
below and filled with mercury or water, and a 
capillary tube attached for observation. Any 
previous magnetisation was found to exercise a 
strong magnetic bias, which was overcome by re- 
versing the direction and diminishing the intensity 
of the currents. The highest field employed was 
1400 c.g.s. units. The results are not uniform. 
The volume, the internal bore, decreased mostly 
for iron, decreased and then increased, or vice 
versd for steel ; the changes amounted to 5 x 10 — 
cubic centimetres. The effects were demonstrated. 


PoLaRISING GRATINGS. 


Professor Du Bois showed some peculiar gratings 
used by him in extending the Hertz researches on 
electro-magnetic radiation. They are made of fine 
silver or platinum wires, .04 millimetres in thick- 
ness and apart. The plane of polarised light pass- 
ing through these gratings is rotated, and the light 
elliptically polarised, as with Rowland’s gratings or 
scratches on Du Bois’ tine platinum films on glass. 
Professor Fitzgerald suggested scratched aniline 
films, as they would give anomalous polarisation ; 
and Sir George Stokes mentioned that of trans- 
parent and opaque dust particles in a beam of 
strong light, only the former gave complete polari- 
sation. 

After a paper by Professor Fitzgerald, ‘‘ An 
Estimate of the Rate of Propagation of Magnetisa- 
tion in Iron,” Dr. John Kerr, of Glasgow, followed 
with a most important communication 


On Dispersion 1n Dovusie REFRACTION DUE TO 
Exectric Stress. 


This part of Dr. Kerr’s wonderful work has be- 
come known chiefly through Dr. Riicker’s discourses. 
The light is passed through carbon bisulphide 
prisms with parallel metal plates charged electric- 
ally. Dr. Kerr has established the law that the 
optical effect is inversely proportional to the square 
root of the wave length. 


Density oF ILLUMINATION DoEs Not AFFECT 
ABSORPTION. 

This paper by Dr. Peddie supplies the proof for 
an assumption which as yet rested on indirect evi- 
dence only. When parallel rays of light fall 
through a uniform medium which exerts no ab- 
— influence, the intensity remains constant 
and equal at all points. If there is absorption the 
intensity is diminished, and the assumption 
which, as regards this point, is made the 
basis of the theory of radiation, was that if 
the intensity is lessened in a given ratio, it 
will be further lessened in the same ratio in pass- 
ing through an additional equal thickness. This 
can only be true if the action of the medium is 
independent of the intensity of the light. Acting 
upon a suggestion by Sir George Stokes, Dr. Peddie 
passed diverging light through two double-image 
prisms, between which a suitable quartz plate was 
placed ; the four sharply defined discs obtained, 
coloured alike in pairs, the two pairs being comple- 
mentary to one another, were thrown on a screen. 
Changing the angular position of one of the prisms 
with regard to its axis, the colour of the absorbing 
medium-—in most cases surface-coloured glass— 
could be obtained in one pair of the discs, so that the 
other pair was tinged with the colours most readily 
absorbed. Equal portions of the medium were then 
placed on the paths of the rays at different distances 
from the point of divergence. No difference of 
effect was observed, though the intensity of the 
light at different distances varied from 1 to 1000, 
and the eye could have discerned a difference in the 
brightness of the disc of 1 in 100, even with no 
change of colour. 


PuysicaL ConDITION OF THE WATER OF THE 
Ene isn CHANNEL. 
The inquiry of Mr. H. N. Dickson, F.R.S.E., 
extended over an area west of a line joining the 
Isle of Wight with Guernsey. The water there is of 
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dary Cells,” and Mr. Hartog with ‘‘ An Acetic 
Acid Calorimeter” (the acid replacing the ice), could 
submit with good grace. But the case of Mr. 
J. W. Lovibond, of Salisbury, was acruel one. He 
had covered the walls with coloured diagrams ex- 
planatory of his investigations—a life work almost 
—‘*On the Analysis and Synthesis of Colour,” and 
he had not even time enough to indicate the 
character of his researches. 

We have been obliged to omit several important 
papers, notably Lord Kelvin’s mathematical con- 
tributions, and the whole of the seven papers 
brought before the mathematical sub-section of A 
on Saturday ; further, the joint papers by Professor 
Ayrton and Messrs. Kilgour, Smith, and Sumpner, 
respectively, on ‘‘Thermal Emissivity” and ‘‘Trans- 
formers,” and others. 

(To be continued.) 





ALUMINIUM NAPHTHA YACHT 
‘“*MIGNON.” 

WE illustrate this week, on pages 318, 319, and 
323, the yacht Mignon, the construction of which is 
characterised by very interesting features. It is con- 
structed of aluminium and is propelled by a naphtha 
motor, principally composed of the same material. 
Both engine and vessel were designed and constructed 
by the enterprising firm of Messrs. Escher Wyss and 
Co., Zurich, to the order of Monsieur A. Nobel, Paris, 
who intends that the Mignon shall cruise in the 
waters of La Seine. We may note in passing that 
Messrs. Escher Wyss do not confine themselves to 
yacht-building, but transact yearly a large business 
in the construction of large saloon steamers and 
machinery up to 1000 horse-power, electrical steamers, 
land and locomotive engines, paper and ice machinery, 
turbines, &c., and in connection with this last part of 
their business the firm last year received the diploma 
for their designs in connection with the utilisation of 
the Niagara Falls (see ENGINEERING, February 27, 
1891). 

The naphtha motor by which the yacht is pro- 
pelled has three single acting cylinders, three cranks, 
and three pistons. The whol: of the machinery is 
constructed of aluminium (including the propeller) 
with the exception of the cranks and shafting. The 
boiler, which is constructed of copper spiral pipes, is 
supplied with naphtha from a large copper tank 
situated at the fore end of the vessel, the supply pipes 
running outside the vessel’s keel. 

In describing this yacht we may mention that this 
is the first vessel of her size which has been built 
of aluminium. Her principal dimensions are: 
Length between perpendiculars, 43 ft.; breadth 
moulded, 6 ft. ; depth moulded, 2 ft. 11 in. ; draught 
in fresh water, 2 ft. 2in. On account of air-tight 
compartments with which she is constructed, she is 
rendered unsinkable, while she has a very large range 
of stability. She has a cut-water stem ornamented 
with a beautiful figure-head, and an elliptical stern ; she 
is constructed on exceedingly fine lines, carries two 
pole masts, and is rigged as a fore-and-aft schooner. 
The standing rigging is of aluminium wire, set up with 
screws of the same metal, while the running rigging is 
of manilla rope. This vessel has a fine appearance in 
the water, and she will certainly belie her appearance 
—of which the perspective view on page 323 gives a 
good idea—if she has not a fine career before her. 

The weight of the yacht is only 14 tons ; naturally she 
is constructed on very light scantlings. The keel, stem, 
and sternposts are of forged aluminium 7 in. by ! in.; 
the frames are 1 in. by 1] in. by ¢yin. except in the engine- 
room, where they are 14 in. by 14 in. by }in.; the 
frames are spaced throughout the vessel 16 in. The 
shell plating ranges from zy in. to sy in. in thickness, 
and 15,000 aluminium rivets hold the ship together. 
She is fully equipped, having a balanced rudder 
and quadrant of aluminium, bollards and_fair- 
leads of the same material, aluminium awning 
stanchions which support a piok-coloured sunshade ex- 
tending the whole length of the yacht, aluminium flag 
poles surmounted with silken flags, in fact everything 
in the vessel which can be made of this material is so 
executed to make her as light as possible. 

The woodwork is of Lebanon cedar, and the seats are 
covered with cushions upholstered with morocco leather, 
while the floor is covered with portable gratings. At 
the fore end of the vessel is situated a portable willow 
cabin 8 ft. in length, weighing only 86 lb., and extend- 
ing the whole width of the vessel; the roof is orna- 
mented with blue silk, relieved with gold. Situated at 
the fore end of the vessel is a nickel silver binnacle fitted 
with a double liquid needle compass. The shell of the 
ship is innocent of all paint and composition, and is 
allowed to retain its natural silver colour. On the occa- 
sion of the trial trip, which took place on the Lake of 
Zurich on June 1, a speed was obtained of more than 
13 kilometres per hour on a consumption of 174 lb. of 
naphtha per hour, which was considered highly satis- 
factory to all concerned. On this occasion Mr. 
Gustar Naville and Mr. Henrich Zélly represented 


the firm of Messrs. Escher Wyss and Co., while 
Mr. Nobel and a few other gentlemen interested in 
this vessel made up the rest of the party. 

Details of the engine and boiler are shown in Figs. 10 
to 20. As will beseen from the engravings the engine 
is of the three-cylinder single-acting type, and is com- 
pletely shut up in a close casing. The valve-chest is 
above the cylinders, and the three valves are operated 
from one shaft, driven by gearing from the screw 
shaft. A handwheel on the valve shaft is 
arranged in such a way that by turning it one way 
or the other the relative position of the valve shaft is 
altered as regards the screw shaft, and in this way 
the reversing of the engines is effected, the device 
being equivalent to the old gab motion. The boiler is 
placed over the steam chest of the engines, and consists 
essentially of a spiral of stout copper tubing, tested to 
a pressure of 245 lb. per square inch. This spiral is 
inclosed in a stout metal chamber, at the bottom of 
which are two burners, viz., a large ring burner D, 
Figs. 11 to 17, and a small burner C for lighting up. 
When running the naphtha is drawn by the feed 
pump G, Figs. 11 and 19, from the bottom of’a 
reservoir placed in a compartment on the bow of the 
boat. Two openings are left in this compartment 
through which the water streams as the boat moves, 
and the reservoir is thus kept cool. From the feed- 
pump the naphtha passes into one end of the copper 
coil, where it is converted into vapour. On passing 
out of the end of the coil the major portion of the 
vapour passes downward through a wide central pipe 
to the valve chest of the engines, but another portion 
of it passes by a by-pass c,, to an air injector d, 
Figs. 11 and 20, where it sucks in a current of air 
through a suitable valve, mixes with it and passes on 
to the main burner D. The vapour, which passes 
through the engines, passes back to the reservoir in the 
bow through two outboard condensers. 

In starting the engine air is first pumped into the 
naphtha reservoir by a hand pump provided for this 
purpose; when a suitable pressure is obtained here, a 
valve leading to the small burner C is opened, and the 
vapour, when it issues there, is lighted. When this 
has been done naphtha is then pumped by a second 
hand pump into the copper spiral, where it is heated 
by the small burner and vaporised ; when the pressure 
has risen to a proper amount the valve leading to the 
injector is opened, admitting thus mixed vapour and 
air to the large burner D. When this is fairly going 
the boat is ready to start. 

Messrs. Escher Wyss and Co. construct about 
fifty naphtha launches every year, including 2, 4, and 
6 horse-power, and in a very short time a new model 
will be completed of an 8 horse-power engine. The 
boats are constructed in wood, steel, and aluminium. 
These naphtha launches sail in every known part of 
the world, including Australia, Egypt, India, America, 
and the Continent. At present the firm have a large 
number on hand, including one for His Highness the 
Khedive of Egypt, and also an aluminium sailing boat 
for the Fiirst zu Wied of Prussia. Last year Messrs, 
Escher Wyss and Co. constructed and exhibited at 
the Frankfort Electrical Exhibition the first alumi- 
nium naphtha launch and aluminium engine ever 
made, Her principal dimensions are: Length between 
perpendiculars, 18 ft.; breadth, 4 ft. 3 in.; depth, 
2ft.2in. The weight of the boat and machinery was 
only 9701b. The name of this little craft was the 
Progress. 


RUSSIAN COMPOUND LOCOMOTIVE. 

We publish this week further illustrations of the 
compound passenger engine built by the Kolomna 
Engineering Works, St. Petersburg, for the St. Peters- 
burg and Warsaw Railway, a general view of which 
we published as a two-page plate in our issue of 
August 26. The longitudinal section and plan, Figs. 
2 and 3, on our two-page engraving this week, together 
with the cross-sections shown in Figs. 4, 5, and 6, show 
very clearly the details of the locomotive, As will be 
seen it is of the two-cylinder compound type, the high- 
pressure cylinder being 18in. in diameter, and the 
low-pressure 263 in. The stroke is 25,4 in. Joy valve 
gear is used for the steam distribution, the valves being 
— on top of the cylinders, as shown in Fig. 7, while 

urther details of the gear are shown in Fig. 9. A 
Trick valve is used on the low-pressure cylinder to 
obtain the required port opening with a shorter travel 
of the valve. 

The engine illustrated is one of a group of nineteen 
made for working fast passenger traffic, and it marks 
the introduction of an entirely new type on Russian 
railways. The driving wheels are larger than have, 
we believe, hitherto been employed in Russia, and 
the engine is altogther intended for fast service. 

As will be seen a our engravings the whole of the 
front part of the frames is stayed by horizontal plate 
stays, extending back nearly to the driving axle, in 
addition to the usual vertical stays, the front end of 
the engine being thus made very rigid. The cylinders 
also are fixed to the frames just at the point where 











they are specially stiffened by the stays carrying the 
bogie centre, as shown in Figs. 2and 4. These figures 





also show the construction of the bogie, the casting on 
which the bogie pin bears being connected to the 
bogie frame by swing links, allowing a lateral motion. 

Owing to the great length of the tubes—13 ft. 98 in. 
between the tubeplates—and the adoption of the long 
smokebox, now so generally used in American locomo- 
tive practice, the front end of the smokebox extends 
well over the front bogie-wheels, giving the engine a 
somewhat unusual appearance. ‘Lhe staying of the 
firebox crown is worth notice. Over the greater part 
of its area it is stayed direct to the crown of the firebox 
casing by screwed stays; but at the front end these 
stays are not continuous, short stays extending from 
the firebox crown to a transverse bar, which is in its 
turn stayed to the crown of the firebox casing by other 
(intermediate) stays, as shown by Fig. 2 and the right- 
hand half of Fig. 5. Other transverse stays tie the 
sides of the firebox casing above the firebox, and com- 
pensate for the unbalanced strains thrown upon the 
shell by the direct stays above-mentioned, 

The fittings with which the engine is provided include 
Wenger’s automatic brake, speed indicator, steam 
sanding apparatus, and two whistles, one with a soft 
tone for use in stations, and the other louder in tone 
for the open country. The tender has a capacity for 
471.6 cubic feet of wood, which is the fuel used in the 
engine. The tank can hold 13.8 tons of water, which 
is sufficient for 80 train miles. The following are the 
principal dimensions of the engine : 


General Dimensions: 
Length of locomotive and tende 


between buffer ends dee .. 57 ft. 33 in. 
Length of locomotive alone ... a Eos OE 
Distance between leading axle of 

locomotive and trailing axle of 

tender ... Songs Se 


Distance between driving axles 
3 axles of bogie 
a driving axle and 
centre of bogie es a on 
Greatest breadth of locomotive 
Distance between frames a 
centres of bear- 


39 
ings of axles ... ae Se ee 95 RE 
Distance between centres of cylinders ay WEE s0 
Boiler : 
Length without smokebox ... ye 
Pee of smokebox ... oe ae . 1 Bf 
Diameter of barrel (mean) ... ae See, Abe 5 
Length of tubes between tubeplates 13,, 9% ,, 
Number of tubes oa een Ss 220 
Outside diameter of tubes ‘ 2 -- 
( SetOp....  .. Cie in. 
die Length {ot bottom . 7 y, uf 
irebox at top ... ; si) SO 
Breadth { 3 bebtom . =. 
Height axe os | ee 
firebox ... .. 184.6 sq. ft. 
Heating surface < tubes (inside) ... 1437.4 ,, 
total ses 1572 _ ,, 
Surface of firegrate... we a: ae 
Steam pressure in boiler (above at- 
mosphere) _... es as aes 11 atm. 
Volume of water in boiler with 4 in. 
on roof of firebox ... ose 160 cub. ft. 
Volume of steam space 72. ‘ss 
Height of chimney above rails 17 ft. 


* boiler axis above rails 7 ft. 5% in. 


Mechanism : 
Diameter of high-pressure cylinder 1ft. 64 in, 
99 . low ” ” ” Fs ” 
Stroke of piston ae ‘ 24, 1355, 
ngth of connecting-rods_... ... _ 6 ft. 103 in. 
High-Pressure Low-Pressure 


Cylinder. Cylinder. 
breadth as .. 11}} in. 1 ft. 8} in. 
Ports { length of steam ports 12 ,, 12$ in. 
» exhaust .. 33 5, 3¢ ,, 
Slide pe outside ... “a x 
valves ( ,, inside Pa 9 : 
Lead ove ove 606 ts ” tri le 
Clearance ... 13 per cent. 7 per cent. 


Wheels and Axles : 


Diameter on tread of driving wheels 6 ft. 6 in. 
oF) ” A = Age 3 ” ei ” 
me and length of rings of 
bogie axles... me ay ... 64in. and 10}in. 
Diameter and length of bearings of 
driving axles a oe el) ee ee 
Thickness of tyres of driving-wheels 2y’; in. 


” 29 ge ” I's ” 
Diameter and length of crank-pins... 44 in. and 4#in. 
» 3s coupling rod 

bearing of crank-pins » oo» 4 
Diameter and length 

crank-pins_ ... are a ad 
Diameter and length of erosshead 

es = ese ne uae 
Maximum traction power per for- 

mula T=O, tt . p (cut off in 


of “trailing _ 
1's 99 4 4 


By > 99 3 ” 


high-pressure cylinder = 0.8) 8992 Ib. 
Weight : 
— of locomotive in working 
order ... “ ‘ie cies = eet ae Ae 
Load on each bogie axle 12.3 ,, 


% » driving axle tm val ee 
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Weight of locomotive without fuel 
and water... oda aaa ast 44.7 tons 
Weight of tender in working order $45 ,, 
Wenger’s Brake. 
Brake pressure on each wheel = 60 per 
cent. of load on wheel. 





THE NEW CUNARDERS. 

THERE was launched yesterday from the yard of the 
Fairfield Shipbuilding and Engineering Company, 
Limited, at Govan, Glasgow, the twin-screw steamer 
Compania, constructed for the Cunard Company, and 
to which we referred in last week’s issue. ‘The ship is 
of the following dimensions: Length over all, 620 ft.; 
breadth extreme, 65 ft. 3 in.; depth to upper deck, 
43 ft.; gross tonnage about 12,500 tons. She has a 
straight stem and elliptic stern, top-gallant forecastle 
and poop, with close bulwarks, all fore andaft, while 
the erections above the upper deck consist of two tiers 
of deck-houses, surmounted respectively by the pro- 
menade and shade decks. When completed the vessel 
will have a fore-and-aft rig with two pole masts. 

In view of the gigantic proportions of the ship it 
will readily be understood that extra attention has 
been necessary, both in the method and details of the 
construction, in order that the requisite strength 
might be maintained throughout the entire structure. 
All scantlings have been specially arranged, and every 
advantage has been taken of the improved sections of 
steel known as channel and Z bars, &c., in order to 
increase the strength without adding unnecessarily to 
the weight. She has also undergone special survey 
while building and will take her place in the highest 
class at Lloyd’s. The bulkheads, sixteen in number, 
have been fitted in accordance with the recommenda- 
tions of the recent Parliamentary Committee on the 
fitting and spacing of water-tight bulkheads, enabling 
the vessel to float with any two, or even three, com- 
partments open to the sea, which condition fulfils 
most completely all the requirements laid down by that 
committee for the Atlantic passenger service. In 
addition to these qualifications the vessel has been built 
to meet the Admiralty regulations for service as an 
armed cruiser in time of war, and the decks have been 
specially arranged and strengthened to enable her to 
carry guns. ‘The steering gear also is of a special 
type, fitted under water, and arrangements are made 
for the protection of the vital parts of the ship. 

The keel is of the flat-plate description, and a cellu- 
lar double bottom extends all fore and aft, and is fitted 
with draining and flooding arrangements to make it 
available for water-ballast purposes. The shell plat- 
ing, which is in lengths of 26 ft. and over, is fitted on 
the lap-butt system from the keel-plate to about the 
water-line—above that the plates are butted and fitted 
with double straps. The construction of the vessel at 
the stern has evidently received the most serious con- 
sideration of those responsible for the design, as 
although she has twin screws, there is still an aper- 
ture in the stern frame similar to that in an ordinary 
single screw steamer. This is made so that the 
propellers may work freely, though fitted close 
to the centre line of the ship in order to avoid 
damage from, or to, the quay walls. No struts 
are fitted at the stern frame for supporting the 
outer ends of the shafts, as in most twin-screw 
steamers. The use of these is avoided by the 
frames of the hull being bossed out aft to form 
the stern tubes, at the outer ends of which are 
fitted strong castings of steel. These serve the pur- 
pose of shaft brackets, and, being in continuation of 
the lines of the hull, are calculated to interfere the 
least possible with free propulsion. The rudder, which 
is fitted entirely under water, is of the single-plate 
type, formed of a heavy steel casting with massive 
arms, between which a thick plate is fitted and 
riveted, Altogether the arrangement of the stern of 
the Compania strikes one as being out of the common 
in other respects than that of its immense size. 

Besides the superstructures already mentioned, 
there are four complete tiers of beams, all of which are 
plated over with steel and sheathed with wood planks, 
forming what are termed the upper, main, lower, and 
orlop decks. The orlop deck is utilised for cargo, 
refrigerating chambers, store-rooms, &c. The remain- 
ing decks are entirely devoted to the accommodation of 
passengers, with all the usual dining and social saloons 
and sanitary arrangements, all arranged on the various 
decks in positions as experience has shown to be 
most suitable. All the latest improvements are 
being introduced in these vessels, and no expense 
will be spared on anything which will help to render 
travelling on board ship more enjoyable. All the 
casings round the boiler-rooms are made double, the 
space between the plates being filled with a material 
which will serve as a non-conductor of heat and 
sound, The greater number of the side-lights are 
fitted with an arrangement which will admit air even 
when it is necessary to have the glass frame closed in 
rough weather, and the ship will be thoroughly venti- 
lated throughout both by natural and artificial means. 
The heating of the living spaces is accomplished by a 





complete system of steam pipes, which will maintain 
any desired temperature. 

Each vessel will have two sets of the most powerful 
triple-expansion engines that have yet beenconstructed, 
fitted in two separate engine-rooms, there being a 
dividing centre-line bulkhead fitted with water-tight 
doors providing the necessary communication between 
these. Each set of engines is fitted with five inverted 
cylinders, viz., two high-pressure, one intermediate 
pressure, and two low-pressure cylinders ; the two 
high-pressure cylinders are placed above the low- 
pressure ones, all being arranged to work on three 
cranks set at an angle of 120 deg. between them, and 
all having the same stroke. The high-pressure cylin- 
ders are each fitted with a piston-valve, the inter- 
mediate and low-pressure ones with double-ported 
slide-valves, all of which are worked by the usual 
double eccentrics and link-motion valve gear. The 
reversing engines are of the steam and hydraulic 
direct-acting type, made by Messrs. Brown Brothers 
and Co., Edinburgh; the reversing engines are also 
fitted with their patent automatic emergency gear. 
The crankshafts are all built and interchangeable, and 
together with the tunnel and propeller shafting, are of 
mild steel forged by Messrs. Vickers, Sons, and Co., 
Limited, Sheffield. 

The condensing water is circulated through the con- 
densers by four large centrifugal pumps, each driven 
by independent compound engines. These pumps 
also, if required, pump water from the ship in case of 
damage to hull. An elaborate system of piping is fitted 
throughout the vessel, and connected to the various 
auxiliary pumps for filling and emptying the ballast 
tanks, pumping out bilges, pumping water on deck in 
case of fire, and other purposes. In the engine-rooms 
are also fitted four evaporators to produce the neces- 
sary fresh water from sea water, and thereby make up 
the loss incurred through working, so that only fresh 
water may be used in the boilers. There is also a large 
feed-water heater, two auxiliary condensers with 
pumps, and all the most modern appliances to econo- 
mise fuel and labour. 

Steam for the main engines is generated in twelve 
large double-ended boilers. There is also a large 
single-ended boiler for supplying steam to the electric 
light, refrigerating, and other auxiliary machinery. 
In addition to the above a small single-ended boiler 
will be fitted on the lower deck for supplying steam to 
the distillery condensers, heating pipes, &c. The main 
boilers are arranged in two groups, having one funnel 
for each group. 

The magnificent proportions of the ship and her 
machinery are such that only a careful study of the 
individual parts that go to make up the whole, reveal 
the immense strides that have been made in the whole 
conception of the designs, from anything that has yet 
been done on the Atlantic. The appearance of the 
vessel, even in her incomplete condition, bears evident 
proof that on her completion she will present one of 
the most beautiful vessels ever launched on the Clyde. 





THE COLUMBIAN EXPOSITION. 
Tue FisHEeries Buitpine. 
(Continued from page 294.) 

Wr this week complete our illustrations showing 
the construction of the Fisheries Building of the 
Columbian Exposition. It will be remembered that 
the main hall of this building is divided into three 
bays ; the centre one covered by a pitched roof, and 
the side ones by lean-to roofs, lower than the central 
one. The ends of the building are covered with 
hipped roofs, the same arrangement being preserved. 
In the centre of the building is a dome, and axial with 
it is a transept covered by a steeply pitched roof, and 
leading to the vestibules and entrances on each side of 
the building. Figs. 28 to 43, pages 322 and 323, are de- 
tails of the roof over the side aisles. Like those covering 
the middle bay, these trusses are of timber with iron 
ties. The upper chord is composed partly of two timbers 
6 in. by 12 in., and partly of one timber 8 in. by 8 in. 
This peculiar arrangement is shown in Fig. 36, the 
method of joining the timbers being illustrated by 
Fig. 39. Bent straps 8in. deep, jin. thick, and 
4 ft. 2 in. long are placed on each side of the chord, 
and packing strips are introduced, as shown. The 
single portion of the chord is also strapped at its 
upper end to the post supporting it and one end of 
the truss over the middle bay. The lower chord, of 
which details are given in Figs. 41 to 43, is built of two 
timbers 6 in. by 8 in. spliced in two places and 
strapped to theinner and outer posts and to the upper 
chord by 4-in. plates. The method of trussing is 
clearly shown in Fig. 36. Longitudinal timbers extend 
between the inner and outer posts, and are suspended 
midway between the pair of central tie-rods. Figs. 28 
to 35 are details of the corresponding angle truss to 
which the trip is framed ; the construction is similar 
to that already described, and the details ‘show the 
method of assembling the various parts together and 
to the vertical post, which it will be noted is turned at 
an angle as shown in Fig. 34. The purlins or roof 





rafters are spaced closely and are of timber 2 in. by 
12in. It will be seen in Fig. 26 that the lower 
chord of the truss is connected to the vertical post by 
oak knees and keys. Figs. 17 to 25 show the roof of 
the transept between the vestibules and the central 
dome. This is a high-pitched composite roof with 
timber upper and lower chords and struts and iron 
ties. The span is 73 ft. 6 in., and the rise in the 
centre is 32 ft. The top chord is a single timber 10 in. 
by 12 in. ; the bottom chord is also single. There 
are four tie-rods, 23 in., 1j in., 1,4 in., and 1 in. in 
diameter; they pass through the chords, and are 
secured to cast-iron plates B, C, and D (Figs. 22 to 24). 
The ridge casting and the shoe are shown in Figs, 21 
and 18 to 20. 

The framing for the dome is illustrated by Figs. 44 
to 50. The dome is about 80 ft. in diameter, with a 
rise from springing of 33 ft. There are twelve trusses 
connected to as many lattice-iron columns 27{ft. 3 in. 
high (see plan on page 261 ante), and converging to 
central rings (Figs. 49 and 50). These trusses are 
framed wholly in iron ; the truss is divided into seven 
panels by diagonal bracing, and the upper chord for 
the first two panels is composed of two angles 5 in. by 
34 in. and weighing 10.5 1b. ; beyond and to the cen- 
tral rings the angles are 34 in. by 24 in., and weighing 
5 1b. The lower chord consists of two angles 3 in. by 
3in., and weighing61lb. The bracing iswholly of angle 
iron of somewhat similar size, and the figures show 
the method of making the connections. The upper 
and lower rings by which the trusses are assembled 
are connected by a number of rods as shown in Figs. 44, 
49, and 50. Within the circle formed by these rods is 
a flagstaff attached to the rings by angle irons. The 
general arrangement of purlins is indicated on the 
plan given on page 261; there are five different types 
shown in plan and elevation in Figs. 45 to 48; these 
purlins are riveted to the upper chords of the trusses 
as shown in the figures. In an early number we shall 
publish the details of the circular annexes of this 
interesting building. 

* (To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 3, 1892. 

AUTUMN requirements in iron and steel are being 
promptly presented at all manufacturing centres 
throughout the United States. The volume of business 
has increased steadily during August. Railroad com- 
panies are heavy buyers for all railroad supplies, except 
steel rails, which continue dull at 30dols. Heavy 
orders have been placed this week for structural 
material, which rules firm at 2.25 dols. in large lots for 
beams, ties, and channels. Plate is strong and active 
at 2dols. to 2.60 dols. All mills are oversold, and 
orders will probably be of such number and magnitude 
as to maintain existing activity until mid-winter. 
Nearly all the rolling mills west of the mountains have 
resumed, and it will be several weeks before the 
markets will be fully supplied. Foundry irons are 
active at 15 dols. for No. 1, 14 dols. for No. 2. Steel 
billets to the extent of 15,000 tons are now under 
negotiation. Selling price 25 dols. Consumers do 
not place all of their full requirements, because of the 
probability of the continuance of low prices. Mer- 
chant steel of all kinds is selling quickly. All industrial 
conditions are satisfactory. The strikers at Homestead 
maintain their position. 





LAUNCHES AND TRIAL TRIPS. 

On Saturday the 3rd inst., the s.s. Rita, built to the 
order of the Steam Navigation Company, Ostersoen, of 
Copenhagen, was launched at the yard of the Elsinore 
Tron Shipbuilding and Engineering Company, Elsinore, 
Denmark. This steamer is built of steel to the highest 
class at Bureau Veritas special survey, and her dimen- 
sions are 173 ft., by 27 ft., by 11 ft. 114 in. depth of hold. 
The engines are of the compound surface-condensing type, 
indicating 260 horse-power. 





HUNGARIAN Sratr Rattways.—The Hungarian Minis- 
ter of Commerce proposes to place 100 additional engines, 
600 additional passenger carriages, and 8000 additional 
goods trucks upon the Hungarian State lines. 





THE INMAN LINE AND SouTHAMPTON.—We are author- 
ised to state that the International Navigation Company, 
the owners of the Inman Line of steamers, have just 
submitted to the American Government their proposal 
for the conveyance of the mails from New York to South- 
awpton. The Inman Line of steamers, which have 
hitherto been running between New York and Liverpool, 
were some years ago bought by the American Company 
named, and in future they wil! sail under the American 
flag. As indicating the enterprise of the company, it may 
be mentioned that they are already the owners of the 
two of the largest and fastest vessels crossing the Atlantic 
—the City of New York and the City of Paris—both of 
which have made ‘‘ record ” passages. Judging from the 
promptitude which departments of the American Govern- 
ment usually show in dealing with public tenders, it is 
anticipated that some definite answer will be given in the 
course of a few days to the proposal of the International 
Navigation Company.— Times. 
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THE WORLD'S COLUMBIAN EXPOSITION OF 1893: FISHERIES BUILDING. 
(For Description, see Page 321.) 
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THE WORLD’S COLUMBIAN EXPOSITION OF 1893: FISHERIES BUILDING. 
(For Description, see Page 321.) 










Lecasis of Upper Chord o oi Fig. 40. _ 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—On Friday morning the pig- 
iron warrant market dealing was confined to some 3000 to 
4000 tons of Scotch warrants, 1500 tons being sold at 
42s. 1d. per ton fourteen days, 500 tons at 42s. 14d. one 
month, and 500 at 42s. 3d. one month. There were also 
500 tons done, one day, at 42s. with a plant, and other 
500 tons at 41s. 9d., with a plant, at 40s., all this year. 
The market remained quiet, but firm in the afternoon. 
Scotch iron was done at 42s. 0}d. per ton cash, and at 
42s, 3d. one month, not more than 4000 tons being dealt 
in. The market was again quiet, but steady all day on 
Friday, and a moderate amount of business was trans- 
acted in Scotch warrants, and there was one lot of Cleve- 
land disposed of at 403. per ton one month. Expectations 
of an increase to the stock of Cleveland iron for the month 
of August brought in some selling in the course of the 
afternoon, but there were plenty of buyers of Scotch 
iron at about 42s. Hematite iron was neglected, 
but Cleveland was bought at 40s. one month fixed, 
and buyers remained at that figure. The settle- 
ment prices at the close were— Scotch iron, 42s. 
per ton ; Cleveland, 40s. 9d.; hematite iron, 503. 6d. ms 
ton. Very little business was done in the warrant market 
on Monday. It was calculated that 10,000 tons of Scotch 
iron changed hands, but some of the lots changed hands 
more thanonce. The price was firm, the tendency being 
to a slightly higher level, and at last the cash figure was 
up 1d. over that of Friday. Cleveland was firm, 
but was neglected, yet unofficially 1000 tons were 
sold at 39s, 3d. all this year in sellers’ option. The 
closing settlement prices were—Scotch iron, 423. 14d. 
per ton; Cleveland, 40s. 9d.; hematite iron, 50s. 6d. 
per ton. The market for Scotch warrants was very 
steady all forenoon on Tuesday, despite the un- 
favourable reports in circulation respecting the position 
of the steel and coal trades. Values were sustained by 
the purchase of some 6000 or 7000 tons of prompt iron 
by one firm. The selling was very general. No business 
in Cleveland or hematite iron was reported. An advance 
to 42s, 24d. per ton was recorded in the price of Scotch 
warrants in the afternoon on the support accorded by a 
rather lively speculator. The purchase of 2000 to 3000 
tons by this person constituted the bulk of the afternoon 
business. In other directions there was nothing of in- 
terest. At the close the settlement prices were—Scotch 
iron, 42s. 38d, per ton; Cleveland, 40s, 9d.; hematite 
iron, 50s. 6d. per ton. From 7000 to 8000 tons of Scotch 
iron were sold in the warrant market this forenoon. At 
first the price was firm at 42s. 3d. cash per ton, but by the 
close 42s. 14d. was all that could be commanded. Cleve- 
land was quoted 1d. per ton down from yesterday. In 
the afternoon the tone was rather easier, Scotch iron 
being done at 42s. 14d. and 42s. 1d. cash; but very little 
business was doing. The following are the quotations 
for several No. 1 special brands of makers’ iron: Calder, 
50s. 6d. per ton ; Gartsherrie, Summerlee, and Langloan, 
51s. Gd. ; Coltness, 55s. 6d.—the foregoing shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 50s. 6d.; 
Shotts (shipped at Leith), 52s. 6d.; Carron (shipped 
at Grangemouth), 63s. per ton. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
6683 tons, as compared with 6365 tons in the corre- 
Page| week of last year. They included 225 tons for 
the United States, 1242 tons for Canada, 400 tons for 
India, 100 tons for Australia, 160 tons for France, 350 
tons for Italy, 270 tons for Germany, 795 tons for Hol- 
land, 225 tons for Belgium, smaller quantities for other 
countries, and 2514 tons coastwise. There are now 76 
blast furnaces in actual operation in Scotland, against 73 
at this time last year. Seven are making basic iron, 31 
are working on hematite ironstone, and the remainder are 
making pen teats Scotch iron. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 391,893 tons, against 395,700 tons yes- 
terday week, thus showing for the week a decrease amount- 
ing to 3807 tons. 


Steel Trade.—-The unsatisfactory position of the Scotch 
steel trade is clearly broughtout in the annual report of the 
Steel Company of Scotland, which was issued a few days 
ago, and in which it was stated that the past year’s out- 
put of steel was less than one-half of the capacity of the 
company’s two works. At other works part of the machi- 
nery has been stopped within the past few days, and it 
remains unquestionable that work is very scarce over all 
the Scotch steel-making districts. A general restriction of 
operations at a very early date seems to be inevitable. 
The most experienced and oldest managers in the trade 
state that never within their experience have they seen 
the prospects of industry so unpromising as they are at 
the present time. Prices have been ‘‘cut” until the 
have become utterly unremunerative, and yet new wor 
is not procurable. To make matters worse, very keen 
competition is being offered from the north of England, 
and not only are makers there coming into this district as 
competitors in the finished article, but they are now pro- 
viding themselves with sections of puartially-wrought 
no ae which they used to draw from the west of Scot- 

and. 


Scotch Coal Trade.—A decidedly easy tone is the 
characteristic of the Scotch coal trade in all its depart- 
ments this week, and the outlook at present is oe ing 
but cheerful. It may seem rather strange that the feeling 
should be so dull in face of the large shipments of coal 
that have been going on for some time past, but if the 
output of coal had been on the same proportion as a year 
or two years ago, the trade to-day would have been in a 
comparatively healthy position. The output, however, 
has Seoumneall enormously, being greater than the in- 
creased shipments, which accounts for the trade balance 


being on the wrong side, for stocks accumulating, and for 
owners looking anxious. e only feature that has 
helped to keep up prices has been the fact that the 
stronger firms te & heavily some time back, and that 
has kept the shipping trade active. These orders are 
now getting pretty well cleared off, and collieries all 
round are slack for want of orders. The only collieries 
that continue to work fairly are those in Hamilton 
district, but outside of that trade is very dull, many firms 
complaining that they are doing business at unremunera- 
tive prices, and, in fact, in some cases at a loss. Even in 
the Hamilton district it is found that five days’ output is 
as much as can be got away. In consequence of this state 
of matters, the wages question is being talked about, but 
so far no action has been taken. Prices to-day are easier 
and are fully 1s. a ton lower all round than at this time 
last year. Main coal has been done at 7s., and this is now 
the outside price for it. ll is also down and can be got 
at 83., the best sorts not bringing more than 8s. 3d. Splint 
is practically unchanged at 7s. 6d. to 7s. 9d. Steam also 
remains about 9s. 6d. to 93. 10d. Nuts continue in fair 
demand, but dross is abundant. It is reported from Ayr- 
shire that there is generally a depressing feeling in the 
coal trade of that county, and that prices are decidedly 
easy. The coal shipments of coal at Burntisland and 
= ports in the Forth have latterly been on a large 
scale, 


The Local Tube Trade.—Local tube-making firms are 
very slack for want of orders, and several firms are quot- 
ing below the standard prices. One large house is offer- 
ing boiler tubes at 68}? per cent. discount, with an addi- 
tional 5 per cent. for cash. Yet business does not result. 


Railway Engineering Appointment.—Mr. Charles Boyd, 
who has been for the long period of thirty years 
the resident engineer of the southern division of the 
North British Railway system, will shortly retire, and 
his successor will be Mr. Anderson, of the engineer’s 
department at Edinburgh. 


Extension of Aberdeen Gas Works.—At a meeting of the 
Town Council of Aberdeen held on Monday, a great 
scheme of works extensions was formally approved, 
involving an expenditure of about 80,0001. The main 
feature of the extensions is a new gasholder which 
is to have a capacity of about 3,000,000 cubic feet. 


New Engines for the Highland Railway.—The Highland 
Railway Company, who during the present season have 
added largely to the stock of engines and carriages for 
their passenger traffic, are at present er ecacnany | four 
powerful new engines at their works at Lochgorm, Inver- 
ness, for the s traffic. The first of these has just been 
completed. It has been constructed from designs by Mr. 
Jones, the company’s locomotive superintendent, and, 
like the new passenger engines, is of a much heavier and 
more powerful type than the engines tormerly built for 
the company. At the Lochgorm Works a number of 
new carriages of improved design are also in course of 
construction. 


Proposed Experimental Tank at Glasgow University. — 
We understand that an effort is being made to get an 
experimental tank in connection with the Glasgow Uni- 
versity on thesame principle as that at Torquay. It will 
undoubtedly be an important adjunct to the department 
of which Prof. J. H. Byles has charge. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Yorkshire Miners and the Welsh Colliery Explosion. 
—The Executive and Committee of the Yorkshire Miners’ 
Association have had under their consideration the appal- 
ling accident which has occurred at the Park Slip Colliery, 
Glamorganshire, and after fully considering the question 
have passed the following resolution, and ordered the fol- 
lowing letter to be sent to the miners’ secretary of the 
district: ‘‘That this Executive Committee learn with 
extreme regret of the explosion at the Park Slip Colliery, 
Glamorganshire, and hereby express its deep sympathy 
and condolence with the bereaved families in the loss of 
their bread-winners by the above explosion, and that this 
resolution be sent to the Miners’ Association.” The 
accompanying letter was asfollows: ‘‘Sir,—Our Execu- 
tive Committee are not expressing only their own opinion, 
but the opinion of 58,000 members of the Association, on 
this explosion. It appears a comparatively safe pit has 
exploded, and hurried out of time into eternity upwards 
of 100 lives. In our opinion the great portion of these 
so-called accidents might be avoided. The suggested 
amended Miners’ Bill of last session, if put into law, 
would no doubt be a preventive against such calamities.” 


What to do with 64831. ?—A meeting of the Leeds Cor- 

ration Instruction Committee was held on Monday. 

ir Edwin Gaunt presiding, to consider as to the disposal 
of the amount received from the Imperial Exchequer 
under the Local Taxation (Customs and Excise) Bill. 
The amount received is 64837. The question has had to 
be adjourned in order to obtain “further and necessary 
jnformation.” 


Preference for Local Engineers.—A meeting of gentle- 
men has been held this week to secure the erection of a 
new pier at the west end of Morecambe. It was decided 
that Mr. Harker, of Manchester, engineer of the new 
south pier, Blackpool, together with Mr. Butler, Stan- 
ningley Iron Works, be empowered to make a survey of 
two suggested sites and submit approximate estimates to 
an enlarged committee appointed at the meeting. 


The Position of the Yorkshire Miners’ Association.— 
At the annual meeting of the Crane Moor branch of the 
Yorkshire Miners’ Union held this week, Mr. Edward 





Airstone presided. Mr. Hall said, as the district auditor of 


the Yorkshire Miners’ Union, he was pleased to be able to 
say that their affairs were in a most satisfactory condition. 
They have now 53,000 members, and had invested 
130,000/., besides the value of their great properties, 
which was, he thought, a very good position to be placed 
in. In conclusion, Mr. Hall urged them not to favour 
the scheme of old-age pensions. He did not believe in 
the thrifty helping to keep the thriftless. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was a fairly 
large attendance on ’Change, but the amount of business 
transacted was not very large, as pig iron was scarce. For 
forward delivery a good deal of iron was offered, but 
— were not inclined to purchase excepting for prompt 
delivery, and they experienced some difficulty in securing 
what they required. No. 3 g.m.b, Cleveland pig was sold 
at 41s. for prompt f.o.b. delivery, but buyers as a rule 
attempted to do business at 40s. 9d., and some of them 
reported having bought at that figure. On the other hand 
one or two sellers asked as high a price as 41s. 6d. The 
lower qualities were steady, but quotations were rather 
weaker than when ‘we last reported. No. 4 foundry was 
39s. 6d., grey forge 38s. 9d., and white 37s. 9d., all for 
immediate delivery. There was no new feature in the 
hematite pig-iron trade, mixed numbers of makers’ east- 
coast brands remaining at 50s. for early f.o.b. delivery. 
Spanish ore was reported steady at 12s. 3d. ex-ship Tees 
for rubio. Middlesbrough warrants were nominally 
403. 74d. cash buyers, and 40s. 10d. sellers. To-day there 
was i ne no change in the market, the only: altera- 
a ing that sellers of warrants reduced their figures 
y 1d. 
The Make and Disposal of Pig Iron.—The return of the 
make and dis of pig iron in the Cleveland iron- 
masters’ district for August, issued by Mr. J. Denning- 
ton, shows the number of furnaces now in blast to be 
86, against 85 in July, an additional furnace having been 
blown in at the Normandy Iron Works. At the end of 
August last year there were 89 in blast ; 48 are making 
Cleveland pig iron, an increase of one on the month, but 
a decrease of 11 on last August, and 38 are producing 
hematite, basic, and other kinds, the same number as in 
July, but an increase of 8on last August. The returns 
are satisfactory in that they show an increase in the 
make of all kinds of pig, and at the same time a decrease 
in the stocks of Cleveland pig. As has been the case ever 
since the Durham strike, the make of hematite and other 
kinds still exceeds that of Cleveland pig iron proper. The 
total make of the latter quality, 102,595 tons, shows an 
increase on July of 13,201 tons, but a decrease on 
last August of 23,603 tons. The make of hematite, 
basic, and other kinds, 111,004 tons, is 4235 tons increase 
on July, and 25,144 tons more than in August last year, 
the total make of all kinds being thus 213,599 tons, or 
17,432 tons more than in the preceding, and 1346 tons 
more than in the corresponding, month. There is an in- 
crease of 3763 tons in makers’ stock on the month, but a 
decrease of 93,211 tons as compared with August, 1891. 
Makers’ stocks amount to 800 tons, an increase of 200 
tons on the month and of 9 tons on the year. The stock 
in the North-Eastern Railway warrant stores shows a 
decrease of 50 tons on the month and of 322 tons on the 
year, and that in Connal and Co.’s warrant stores a de- 
crease of 8797 tons on the month and of 138,114 tons on 
the year. The decrease on the total stock of pig iron 
is thus 4884 tons for the month and 231,638 tons for the 
year. 


Furnaces to be Relighted.—In the midst of such uncer- 
tainty and frequently gloomy predictions for the future, 
it is somewhat cheering to learn that there are evidently 
some people who believe that they for some time to come 
will be able to produce pig iron at a profit. This 
appears to be the case with the Teesside Iron and Engine 
peo be of Middlesbrough, for they are about to relight 
two of their four blast furnaces which have stood idle for 
considerably over a year, one of which they intend 
running on Cleveland, and the other on hematite pig 
iron. 


Manufactured Iron and Steel.—These branches of the 
staple industry are dull and the prices though hardly 
quotably altered, certainly favour buyers more than 
sellers. Common iron bars are 5/. 10s.; best bars, 61. ; 
iron ship-plates, 57. 5s.; iron ship angles, 5/. 2s. 6d. ; steel 
ship-plates ; 5/. 15s. ; and {steel ship angles, 5/. 10s. ; all 
less 24 per cent., and business might * transacted at 
rather less than these figures. Steel rails keep steady, 
heavy sections remaining at 4/. 5s. net at works. 


Important Orders for Tyne Engineers.—Messrs. R. and 
W. Hawthorn, Leslie, and Co., of St. Peter’s Works, 
have obtained a contract to supply a large set of 
machinery for the Russian twin-screw armoured battle- 
ship Petropaulousk, which is at present building in the 
Russian arsenal at St. Petersburg. The machinery for 
this vessel will consist of two sets of vertical direct-acting 
surface-condensing  triple-expansion engines, having 
cylinders 44 in., 65 in., and 98 in., with a piston stroke of 
51 in. Steam will be supplied to these engines by 14 
single-ended return-tube boilers at a steam pressure of 
125 lb., and having a total heating surface of about 30,000 
square feet. There will also be two auxiliary boilers 
which will be used exclusively for auxiliary machinery. 
The natural draught horse-power on trial of the 
above machinery is 10,600, but should the exigencies 
of the service require it a horse-power of about 
14,000 could be obtained with forced draught. In 
addition to this contract the same firm have recently 





secured an order from the British Admiralty to construct 
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the machinery for the three torpedo gunboats—H.M.S. 
Halcyon, Harrier, and Hussar. The vessels are of the 
improved Sharpshooter type and are fitted with machi- 
nery to indicate 2500 horse-power with natural draught, 
and 3500 horse-power with forced draught. The engines, 
which are of the vertical triple- expansion type, have 
cylinders 22in., 34in. and 5lin., by 2lin. stroke, and 
when at full power will run at a speed of 250 revolutions 
per minute, 





NOTES FROM THE SOUTH-WEST. 

Black Nore Point.—At a meeting of the Bristol Town 
Council on Tuesday it was reported that the Trinity Board 
had applied to the council to purchase a piece of rocky 
ground on Black Nore Point, Portishead, for the pur 
of erecting thereon a lighthouse, together with the right 
of way over other land belonging to the council. The 
finance committee, who brought up the matter, recom- 
mended the sale of the site under certain stipulations. 
The council adopted the recommendation. 


Cardiff.—The steam coal trade has ruled inactive. In- 
ferior descriptions have shown a downward tendency ; the 
best qualities have made lls. 3d. to lls. 9d., and 
secondary ditto 10s. 3d. to 10s. 9d. per ton. There has 
been a fair average demand for household coal; No. 3 
Rhondda large has made lls. 6d. per ton. Patent fuel 
has exhibited little change. Coke has not been particularly 
active; the best foundry qualities have made 18s. to 19s., 
and furnace ditto 16s. 6d. to 17s. 6d. per ton. Iron ore 
has been rather depressed. 


Cowbridge and Aberthaw Railway.—On Tuesday Major 
H. A. Yorke, R.E., Government inspector, accompanied 
by the engineers, Mr. T. W. Brewer and Mr. H. O. 
Fisher, the contractor, Mr. W. H. Mathias, and Mr. 
Harland, of the Taff Vale Railway, went over the Cow- 
bridge and Aberthaw Railway. Having made a thorough 
inspection of the line, Major Yorke expressed himself as 
satisfied with the manner in which the works had been 
carried out. The new line will shortly be taken over by 
pa gy Vale Railway Company, and will be opened for 
traffic. 


National Association of Colliery Managers.—The annual 
conference of this association commenced at the Park 
Hall, Cardiff, on Friday, under the presidency of Colonel 
Jacob, of Gorse House, Upper Cwmbran. There was a 
large attendance of members. After the usual routine 
business the chairman suggested to the council that the 
colliery managers present should express their sincere 
regret at a recent terrible disaster at the Park Slip Col- 
liery, and a vote of sympathy was carried in silence, all 
the members of the council upstanding. Subsequently 
the general annual meeting was held, at which the pre- 
sident delivered his annual address, In the afternoon the 
the members visited Barry Dock. 


Milford Haven.—A contract for the first section of the 
Quebec and Labrador Railway has been let. In connec- 
tion with this railway, it is proposed to run a line of fast 
steamers between Port Manham and Milford Dock. 


Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
Mr. J. Brailsford, of Sheffield, has been elected chairman 
of the Board of Directors in the room of Mr. Coward, who 
had occupied that position since 1876. It will be remem- 
bered that the Board has been reorganised, and the new 
directors have decided to give notice to the heads of every 
department of the company’s works from the general 
manager downwards to terminate their engagements. 
This step has been taken to enable the Board to carry 
out sundry reforms in the management. 


The Great Western Railway at Cardif.—The award of 
the arbitrator (Mr. G. A. Wilkinson, of London) in a 
case in which Mr. Lascelles Carr claimed from the Great 
Western Railway Company 33,500/. as compensation for 
the compulsory acquisition of a plot of land, 6300 square 
yards in area, lying between the Great Western Railway 
Company’s Cardiff station and the company’s Riverside 
Branch Railway (the plot having been scheduled by the 
company for the purpose of extending its Cardiff station) 
has just been made known. The arbitrator has awarded 


Barry Railway.—Mr. J. Robinson, C.E., has sent in 
his resignation as resident engineer, in consequence of 
the completion of the company’s principal works. The 
resignation has been accepted by the directors in terms 
highly complimentary to Mr. Robinson. The directors 
have decided to acquire the whole of Cadoxton Moors, in 


respect of which purchasing powers were obtained by the | Mi 


Barry Company in 1886. 





MISCELLANEA. 
FIFTY THOUSAND incandescence lamps are made in the 
States each day. 
The deepest bore-hole in the world is at Schladebach, 
near Kethan, Germany. It is 5735 ft. in depth, and is 
for geological research only. 


An American paper says “A transatlantic steamer | h 


that fails to break a record, or something else in the 
attempt, at every voyage will soon belong to an obsolete 
species. ” 

The Aachen Section of the Society of German Engineers 
recommends for building purposes the use of soft steel 
having a tensile strength from 23.45 tons to 28.6 tons per 
square inch, with a minimum extension in 8 in. of 20 per 
cent. 

The people of Rangoon are agitating for an increased 
water supply. It is said that two successive seasons of 
light rainfall would bring the city to the verge of a water 





famine. It is suggested that another reservoir should be 
formed to the east and north of the present Victoria Lake. 


The Niagara Falls Power Company expect to be ready 
to start up the first week of next January. At that time 
they will be developing 15,000 horse-power, and by 
April 1 this“will be capable of being doubled. The 
Niagara Falls Paper Company is erecting a plant to cost 
100,000/., and to be worked by the new source of power. 


Herr Reinhardt Mannesmann says that the addition 
of alittle tungsten to pure aluminium or its alloys, com- 
municates a aaa resistance to the action of cold 
and hot water, salt water, and other reagents. When the 
proportion of tungsten is sufficient the alloys offer great 


resistance to tensile strains. 


At the Howth Baily lighthouse Mr. Wigham has anew 
gas-burner, and a novel arrangement of lenticular appara- 
tus constructed to suit the burner. By means of the new 
‘Intensity ” burner the light is doubled by the aid of 
naphthaline vapour. The French authorities are experi- 
menting with a Wigham burner. 


The Thomson- Houston Electric Company are erecting 
a huge search-light on the summit of Mount Washington. 
The distance between the light and Portland is about 85 
miles, yet telegraphic signals sent by the flashing of the 
light were easily read. The beam of light was directed 
at an angle of 45 deg. above the air line between the two 
stations to avoid low-lying clouds. 


To produce tough fibrous copper castings, free from 
blow-holes, Mr. “ D. Bottome, of New York, has 

atented the addition of 0.1 per cent. of metallic sodium. 

n melting the copper there is used a covering or flux of 
1 part of sodium carbonate, 2 parts powdered anthracite 
coal, and a small quantity of common salt. The sodium 
is put under the surface of the melted copper, and the 
whole thoroughly stirred. 


On August 28 was unveiled at Essen a monument for 
the late Alfred Krupp, erected from funds collected 
amongst the workmen of this monster establishment. On 
behalf of the men Mr. Réder, one of the engineers, 
spoke of the good relations between the men and their 
employer. r. Krupp, having thanked the men for the 
monument, informed them that he had decided to give a 
sum of 25,0001. for the building of free residences for old 
workmen and their widows. 


After some months of quiet, considerable excitement 
prevails in the Saar district and in the Rhenish-West- 
phalian coal districts. The management of the coal 
mines belonging to the State last year engaged a con- 
siderable number of new miners, but it has now transpired 
that the output of coals has not increased in pro- 

rtion to the increase in the number of hands. 

uring the first quarter of 1892 the output was 61.8 
barrels against 76.7 barrels in the corresponding period 
1889, and 67.1 barrels in the fourth quarter of 1891. In 
all probability a number of men will be dismissed, and a 
reduction of wages has also been discussed. 


The Iron Age gives an account of a method of harden- 
ing steel tools, which is said not to render them brittle. 
1t is not necessary to draw the temper afterwards to pre- 
vent them from breaking. The steel is heated in a clear 
flame of a charcoal fire, without excess of air, until barel 
red. It is then carefully powdered with fused and pul- 
verised borax. It is then returned to the fire, and as the 
temperature rises again powdered. Finally the heat is 
pushed up toa full bright red (beyond cherry red) and 
the article plunged into mercury, in which it is moved 
about until cold. The steel comes from the bath free 
from oxidation. It is stated that a drill hardened in this 
way will bore a clean hole through a flat file. 


The dredging of the Thyboron Canal, in Denmark, is 
now advancing rapidly. The sand pump dredger 
Thyboron, built by Messrs. Jobnitz, of Renfrew, has, 
according to the Holftebro paper, excavated over 3000 
cubic fathoms in the course of two months from the 
bottom of the firth or canal, and has increased the depth 
of the canal at every point up to from 10 ft. to 12 ft., and 
in no place is there now less than 9 ft. water. The work 
will be continued until the new canal has a depth of 12 ft. 
throughout, after which, the Thyboron will go out on the 
bar, where there is now 10} ft. water. This has consider- 
ably improved the canal as now it can be used by vessels 
that hitherto never could get up. 


The Civil and Mechanical Engineer’s Society visited 
on Tuesday, September 6, the New Cold Meat Store of 
essrs. Nelson Brothers, Limited, at Nelson’s Wharf, 
Lambeth. The Store, said to be the largest in the 
world, being capable of holding 270,000 sheep; it was 
designed by Sir Frederick Bramwell, Bart. and Mr. H. 
Graham Harris. The cooling is effected by a 65 ton 
De la Vergne engine and apparatus, constructed by 
Messrs. L. Sterne and Co., and by one of Messrs, 
Haslam’s cold air machines, capable of circulating 212,000 
cubic ft. of air per hour. e store is lighted by 
electricity and has all modern lifting and other necessary 
appliances. During the last 12 months, 24 million sheep 
ave been imported by Messrs. Nelson Brothers. 


The Ohio and Mississippi Railway changed its gauge 
from 6 ft. to 4 ft. 84 in., on its Louisville branch, 53 miles, 
on July 16, 1871, and on its main line from St. Louis to 
Cincinnati, 340 miles, on July 23, 1871. In thesame year 
the Grand Trunk Railway of Canada changed gauge 
from 5 ft. 6 in. to 4 ft. 84in. The New York, Pennsyl- 
vania, and Ohio Railroad changed 218 miles from 6 ft. to 
4 ft. 8} in. on June 22, 1880, with a force of men, 
including foremen. A change of gauge of almost the 
entire southern system was made on May 31 and June 1, 
1886, from 5 ft. to 4 ft. 84in. Thechange involved 13,000 





miles of main track, 1500 miles of side track, 1800 loco- 
motives, and 45,000 freight and ssenger cars. On 
May 30, 1886, the Louisville and Nashville Railroad made 
the same change on 1593 miles of main track and 213 
miles of side track. In 1885 the Mobile and Ohio Rail- 
road changed 527 miles in less than twelve hours. 


According to the Moniteur Scier tifique Herr Koepp, of 
Rheingau, Austria, has invented the following process of 
obtaining antimony from itsores. It consists in treating 
sulphide of antimony with certain salts, of oxide of iron, 
alone or in connection with haloid salts in an apparatus 
from which the antimony is deposited dettuealiy. The 
trisulphide of antimony is decomposed in contact with 
ferric salts, sulphur is liberated, and the ferric oxide 
passes to the state of ferrous oxide, and at the same time 
antimonious oxide passes into sulution. The reaction is 
rapid, and is complete when it takes place in presence of 
free hydrochloric acid, or, better, in the presence of a 
haloid salt, such as common salt. The following reaction 
is explanatory : 


2 Fe, Cl, + Sb, S3 == 2 FeCl, + Sb, Cl, + S,. 


The antimonial solution, freed from the sulphur by filtra- 
tion, is submitted to electrolytic action, and the antimony 
is precipitated at the negative pole, the iron being 
oxidised at the positive pole, giving a solution of ferric 
chloride, which can be used in the treatment of fresh 
quantities of sulphides of antimony. The anode and 
cathode are lead plates. The bath is heated to 50 deg., 
and kept in constant movement. The current density 
should be 40 amptres to the square metre to give a com- 
pact deposit. 

MM. Magnier de Berge and Vielliard have invented a 
process for the manufacture of trinitrophenols for use in 
war. The heavy coal oil is treated with the same weight 
of sulphuric acid of 60 deg. B. at a temperature not ex- 
ceeding 120 deg. to 125 deg. The sulphur compounds so 
obtained are treated in water with a nitrate, care being 
taken that there is fifteen times as much water as sulphur 
compound ; three parts of the nitrate to one of oil are 
sufficient. Three parts of sulphuric acid of 55 deg. B. are 
added, little by little, the mixture left to stand twenty- 
four hours, then heated moderately until a portion of the 
solution crystallises immediately when placed on a cold 
surface. Thesolutionis then allowed to cool. Nitric acid 
can be used instead of nitrate. To obtain an explosive suit- 
able for coal mines containing fire-damp, 100 parts of 
trinitrophenol are mixed with 20 parts of carbonate of 
ammonia in a small quantity of water. The mixture is 
slightly heated to drive off the carbonic acid, and then 
allowed to cool. A cake is obtained which is washed with 
cold water and dried. Of this cake 28 parts are added 
to 72 parts of nitrate of ammonia; the mixture is pul- 
verised wet, put into cartrides and dried. Thecartridges 
strongly compressed are immersed in a solution of fulmi- 
nate dissolved in ethyl acetate. A stronger explosive is 
obtained by treating the trinitrophenol with carbonate 
of soda dissolved in as little water as possible, and heated 
to 45 deg. The salt which is found is washed, and then 
mixed with saltpetre in the proportions of 40 per cent. 
sulphur compound to 60 per cent. saltpetre, crushed, 
granulated, and dried. 





French Marine Encine.—Under the heading we 
recently published (see page 262 ante), an illustrated 
description of the engines titted to the steamers Toussaint 

uverture and Naluca, constructed by the Forges et 
Chantiers de la Mediterranée. and we stated that their 
engines were designed by M. Marmiesse. We have 
received a letter from M. Pierre Sigaudy, engineer of the 
Forges et Chantiers de la Mediterranée of Havre, inform- 
ing us that this is an error, and that the engines in ques- 
tion were designed by him. We may add that the engines 
of the Unebi, those of the Messageries Maritime cargo 
boats, Dordogne, Charente, and Adorn, of the Chilian 
boat Condor and Hwemul, and of the Spezia and Psara, 
which were built at Havre by the Forges et Chantiers, 
were also designed by M. Sigaudy. 


Tue InMAN LINE AND THE ATLANTIC REcoRD.—It has 
already been announced that the Inman and International 
Line steamer, the famous City of Paris, arrived at New 
York at 1 a.m. on July 27, making the passage from 
as in 5 days 15 hcurs and 58 minutes, the fastest 
that has ever been made, and the average speed attained 
throughout the trip was 20.48 knots per hour. She has 
therefore broken the record, both for the shortest west- 
bound passage, and also for the best average speed for an 
entire voyage. Her sister ship, the City of New York, 
has also completed a remarkably fast passage. She left 
Sandy Hook lightship at 3.20 p.m. on the 17th inst., and 
arrived at Queenstown at 4.17 p.m. on the 23rd, after a 
passage of 5 days 19 hours 57 minutes, thus establishing 
a new east-bound record. Her average speed for the 
entire voyage was 20.10 knots per hour. It will thus be 
seen that the two beautiful twin sisters now hold the 

remier position on the Atlantic for the fastest passage 
th east and west bound. It may be interesting to 
some of our readers to know that a passenger who left 
Liverpool on the occasion of the City of New York’s last 
voyage from Liverpool on the 6th inst., has just returned 
in her, having been absent from Live l only 174 days, 
two of which he spent in Chicago. ‘Truly the time has 
now come when the broad Atlantic may be looked upon 
as a mere ferry, when a journey to Chicago and back may 
be made by these ships within the limits of an ordinary 
business vacation, and intending visitors to the World’s 
ed at Chicago next year will doubtless take due note 
of this, 
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SUPERFICIAL EDUCATION. 

THE Department of Science and Art is making a 
move against superficial education. Not a very 
great move, it is true, but we must be glad of any- 
thing that promises to improve the instruction 
given in our lower grade schools, At future 
examinations, commencing in May, 1893, no pay- 
ments will be made for what was formerly a second- 
class in the elementary stage ; the same amount as 
at present will be paid for those students who do 
sufticiently well to obtain what would formerly 
have been considered a first-class in the elemen- 
tary stage. The payment in the advanced stage 
and in honours will at the same time be very 
largely increased. The new scale in the science 
section will be 2/. for a pass in the elementary 
stage of each subject ; 5/. and 2/. 10s. for a first 
and second-class respectively in the advanced stage 
of each subject; and 8/. and 4/. for a first and 
second-class respectively in honours. Increased 
payments, beyond those just stated, are made for 
the subjects of chemistry, metallurgy, and mathe- 
matics. ,,The significance of the changes will be 
appreciated when it is remembered that the salaries 
of the teachers largely depend on the payments 
received from the department. If they are suc- 
cessful in getting a large number of students 
through they not only increase their reputa- 
tion with the local committee, but it is 
to their pecuniary advantage. In this case, 
as in many other businesses, it is often more profit- 
able to turn out a large product of inferior quality 
than to have a small output of a higher grade. In 
the first place young and inferior students are 
plentiful, and can be readily taught a smattering of 
science. Their mental calibre and previous train- 
ing are not favourable for deep studies, but up to 
a certain point they are smart and quick. They 
can pick up facts, and repeat what has been related 
to them well enough. A teacher with a commercial 
instinct sees in them excellent material for earning 
a large number of small grants at a trifling expense 
for apparatus and assistance. If his professional 
zeal rebels at the idea of becoming a mere instru- 
ment for extracting money from South Kensington 
for the advantage of himself and his committee, he 
finds his difficulties greatly increased. The per- 
centage of students capable of attaining a thorough 
acquaintance with scientific subjects is small, and 
the further they progress the greater is the trouble 
of teaching them. Not only must the teacher ex- 
pend more pains, but he must also have a wider 
and deeper knowledge of his subject, and also of 
collateral subjects. He must, in fact, be better 
educated in every sense. In the future it will be 
more difficult to turn out merely grant-earning 
students, while the value to the teacher of really 
educated pupils will be considerably increased over 
the old standard. 

The Science and Art Department are delightfully 
frank as to the reasons for the change. They 
make no claim to high ideals or toan increased enthu- 
siasm for the spread of higher education. They 
are swamped by examination papers, and a 
simple calculation shows that, in a few years, they 
would be submerged by the flowing tide if a change 
were not made. At the examination in 1891, about 
190,000 papers were returned in various branches 
of science, and 107,000 in art, besides the drawings 


1] executed during the session, and sent to South 


Kensington for examination. This year 214,600 
papers were worked in science and 123,700 in art. 
Not only do these papers require an immense labour 
in looking over, but they demand the very careful 


3| preparation and despatch, by the proper post to 


arrive just previously to the time of examination, of 
20,790 packets of examination papers and 1337 
parcels of objects for the practical examination. 
It is easy to see that the difficulties are already 


4]immense. Fortunately there is now an opportunity 
: of making a change without perilling the spread 


of scientificknowledge. New agencies are at work, 
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nical Instruction Act, and more largely to the funds 
placed at the disposal of county councils and county 
boroughsunderthe Local Taxation Act. These bodies 
willdevotethemselves largely to elementary scientific 
instruction, and will supply funds which have 





hitherto been found in part by South Kensington- 
Consequently there will be no check given to the 
spread of knowledge. Atthe same time really valu- 
able scientific education will be rendered more pos- 
sible by increased grants. The necessity for this is 
shown in the reports of examiners. Last year in 
Building Construction there was a falling off of one- 
third in first-class papers, as compared with 1890. 
In Naval Architecture the examiner reported 
‘Many candidates showed no knowledge what- 
ever of laying off ships. In some cases the work 
done in the calculation section amounted to 
nothing, or next to nothing.” In Theoretical Me- 
chanics ‘‘ the work compares unfavourably with the 
work of last year.”” In Chemistry the elementary 
stages were satisfactory, but as regards the ad- 
vanced stage it is said ‘‘ comparatively few candi- 
dates possess any real knowledge of chemical prin- 
ciples or show accurate observation of facts. . . 
students in this stage are left by the teachers very 
much to themselves, and they are thus compelled 
to work at their text-books without assistance, and 
consequently in many cases without properly under- 
standing them.” In practical chemistry ‘‘a large 
proportion of the candidates succeed in detecting 
the constituents of the salts given, but the work 
seems to be done mechanically, without any proper 
understanding of the nature of the operations em- 
ployed.” These few extracts show that the fault 
of the teaching is its superficiality. The bulk of 
the pupils get no real grasp of the subject ; their 
memories retain more or less perfectly the con- 
tents of their text-books, while their understand- 
ings only lend a very indifferent aid. The worst 
feature is that the more advanced pupils get the 
least help from the teachers. If this resulted 
from extra care being bestowed on the slow 
and backward it would be cause for congratu- 
lation, for the clever boys can he trusted 
to take care of themselves in the long run. 
But we fear it more due to an appreciation of the 
‘*nimble ninepence’”’ in preference to the dilatory 
florin. As we have already said it pays best to run 
the teaching business on wholesale principles. 
Another cause is want of general education on the 
part of some of the teachers. We suppose this 
cannot be altogether avoided, seeing how small the 
remuneration is, but still it is a great defect in the 
system. Many of the instructors have acquired 
their scientific knowledge almost wholly from books, 
which is very unsatisfactory, while no demand is 
made upon them for evidence of a liberal culture. 
For instance, a man who has passed first-class in the 
advanced stage of a subject is qualified to teach it, 
even if he have no other knowledge whatever, except 
that of reading and writing. It is not to be expected 
that his pupils will have a wide insight into the 
principles of the science which they study. 

It may fairly be anticipated that some improve- 
ment will follow the new scale of grants. There 
is no longer the same premium offered to slipshod 
methods of instruction, while the conscientious 
teacher may look forward to a better reward than 
hitherto. He may now get 5/. for a first-class in 
the advanced stage, or as much as could formerly be 
obtained for five passes in the elementary stage. 
His work will become pleasanter, and he will have 
more stimulus to study himself, and to obtain a 
wider acquaintance with physical science. As long 
as his attainments do not excel those of his more 
advanced pupils, his teaching must be poor and 
insufficient. We trust the next move on the part 
of the Science and Art Department will be to 
demand evidence of a wider education on the part 
of the science teachers. 








CONDITION OF LABOUR IN 
SWITZERLAND. 

Tue Foreign Office has just issued a very 
excellent and exhaustive report on the condition of 
labour in Switzerland, prepared by Mr. Charles S. 
Scott, the British Minister at Berne. For various 
reasons this report deserves attention in England, 
and, especially at this moment, when our own 
Labour Parliament is discussing the labour question, 
and suggesting remedies, and when we are on the 
eve as it were of the report of the Royal Commis- 
sion on Labour. Switzerland has no sea-board, 
and consequently no ports, she is without coal, and 
is hemmed in on all sides by hostile tariffs, yet she 
has managed to maintain a high industrial standard, 
and sustain her population in comparative pros- 

erity. She is able also to compete in some 
tranches of industry with surrounding nations, and 
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even with England and the United States. The 
report commences with an outline of the Federal 
Constitution, but with this we do not deal, except 
to say that the Factory Act of 1887 was decided by 
what is called the Referendum, the votes of the 
people carrying the measure by a small majority, 
181,204 against 170,837, when the measure was 
opposed in the Federal Assembly. This method of 
popular appeal to the votes of the people has not 
often been used, but on this special occasion, the 
subject was purely industrial, and deserves notice. 

According to the report, the total population of 
Switzerland at the last census was 2,933,334. Of 
these it is calculated that 557,739 persons are 
directly engaged in agriculture, and 550,824 in 
manufacture ; the division is consequently nearly 
equal, This comparative equality of numbers is 
maintained by the ease with which those engaged 
in manufactures engage in agriculture during some 
portions of the year, and those engaged in agri- 
culture turn their hands to certain handicrafts 
when the agricultural season is over. This freedom 
of movement would be resented in England, as 
being contrary to the principles of unionism. 
Yet there was a time in English industrial history 
when the lines were not so tightly drawn ; nor is 
it now in country villages, but there the trade 
union rules are not strictly observed or enforced. 
Perhaps, however, the nature of the country has 
something to do with the easy exchange of indus- 
tries. Water power is in more general use than 
steam power ; 1114 factories used water exclusively, 
457 water and steam, and only 658 steam exclusively. 
In other words the factories used 57,243 horse-power 
of water and only 27,432 of steam horse-power, 
while there were 717 horse-power of gas and elec- 
tricity. The manufacturing industries are mainly 
on the banks of the rivers and streams and lakes, 
and are thus in close contact with agriculture. 
There are no manufacturing towns as we understand 
the term. The idea is mooted of monopolising 
the water forces and of using the revenues for 
State purposes. The Federal Council is at present 
considering the matter and collecting information 
thereupon. 

The Swiss workman is satisfied with a low rate 
of wages, from 33 to 40 per cent. below the English 
workmen of the same class, and even from 10 to 
15 per cent. below the rates of French workmen. 
The estimated wages of Swiss workmen range from 
2s. 1d. to 2s, 6d. per day, but the report regards 
that average as rather too low at the present time. 
Turning to the table of wages in the appendix, it 
would appear that turners, locksmiths, carpenters, 
and others get about 44d. per hour, or 3s. 9d. per 
day of ten hours; but the unskilled men only get 
from 2}d. to 3}d. per hour, or about 2s. 6d. per 
day on the average. The highest for mechanics is 
only about 47d. per hour, except in the case of 
workers in the bayonet factory, where some get as 
much as 6d. per hour. On the other hand 
unskilled labour in foundries only obtains 2s. 1d. 
per day; or a fraction over 2d. per hour. It is 
obvious, however, that 2s. 1d. and 2s. 6d. per day 
are below the average rates now paid as wages. 
In spite, however, of this low rate of wages, the 
condition of the Swiss workmen is regarded as 
tolerably prosperous. But in the case of families 
any deficit is made up by the assistance of the wife 
and children, either in the workshop, or in the 
field, which could only be done where industrial 
and agricultural life are closely associated, as in 
Switzerland. Food generally is cheap and good, 
but the Swiss workman does not largely use animal 
food. He gets his supplies generally from stores 
on a kind of co-operative principle, sometimes 
founded by the workmen themselves, sometimes by 
the employers. House accommodation is also pro- 
vided in many parts of Switzerland on a tolerably 
liberal scale, either by associations, speculators, 
firms, and in some cases by the municipality. 
Some of the trading and manufacturing firms pro- 
vide excellent accommodation at low rents. In 
this respect also the agricultural side is not for- 
gotten, for large numbers of the dwellings have 
gardens attached to them at a very moderate 
rental—much lower than such dwellings would be 
in most parts of England. Still, with all those 
advantages, the area under cultivation as gardens 
only amounts to 1.5 per cent. of the total land under 
cultivation, while the vineyards represent about 1.6 
per cent. The acreage devoted to pasture and 
meadow land is equal to 68.4 per cent. of the whole, 
so that only about 28.5 per cent. is devoted to crops 
and general tillage. 





The general industries of Switzerland are textile, 
silk, cotton, woollen, linen, and cognate industries, 
clock and watchmaking, engineering industries, 
straw-plaiting, and the manufacture of chemicals. 
About 255,114, out of a total of 550,824 of the 
industrial population are employed in those indus- 
tries, the others being building operatives, printing 
and papermaking operatives, clothiers of all 
sorts, and persons engaged in the preparation of 
articles of food for general consumption ; in the 
latter are included 5839 in the tobacco trades. 
It is more paticularly in connection with this 
portion of the population that the questions of 
capital and labour arise, and here it is that we see 
the two schools of economical thought struggling 
for ascendancy. Individualistic effort and State 
socialism have each their advocates ; the latter 
school is represented as being the most active and 
aggressive. The former, remembering that Swit- 
zerland owes its present position to the free initia- 
tive of individuals, fear that State interference will 
militate against her progress. But the socialists 
retort that under the present competitive system, 
by the combination of capitalists in rings and syn- 
dicates, the community is undera tyranny as oppres- 
sive as in the feudal times. Singularly enough the 
individualist type are chiefly to be found in the 
French-speaking cantons, though the French are 
in a measure tending to socialism at home. 

Labour legislation in Switzerland has gone on 
slowly and cautiously, as the industrial system has 
developed and as necessity arose. Prior to 1874 
each canton had its own factory laws, or such of 
them as required such laws. These were mainly 
in the German-Swiss cantons, rather than among the 
French-speaking population. For the most part, 
all such legislation was for the protection of women 
and children, but in the canton of Glarns the 
hours of labour for males were fixed at twelve 
hours a day. This law was passed in 1864, and 
was extended in 1872. Bale followed the example 
in 1868 and 1869, but Zurich and St. Gall refused 
to follow suit. It was soon found that restrictions 
in one canton and not in another operated to the 
disadvantage of those who had to compete where 
the laws were in force, to the advantage of com- 
petitors where there were no restrictions. In the 
year 1873 the Workmen’s Congress, held at Olten, 
formulated proposals for a general law, fixing 
the working hours at ten per day, fixing the rates 
of wages, restricting the employment of children, 
declaring in favour of equal pay for equal work for 
male and female, the institution of co-operative 
production, bureaus of labour, relief funds, protec- 
tion of the employed against the employer, mea- 
sures for the protection of life and health among 
the workers, statistical bureaus, technical educa- 
tion, and the publication of labour newspapers. 

The foregoing was a pretty strong demand, and 
shows that the demands of the socialists of to-day 
are but copies of those long since made though 
not realised. The immediate result of the demands 
set forth by that congress was the law of 1874, 
which imposed restrictions upon child labour, and 
empowered each canton to fix the maximum hours 
of adults and afford protection to workers in cases 
of unhealthy or dangerous occupations. Further 
Acts were passed hy the Federal Council in 1875, 
1877, 1881, and 1887. To a great extent these 
Acts are reproductions of the cantonal law of 
Glarus. The Acts are reported upon by federal 
inspectors, but the enforcement is left to the 
cantonal administration. These Acts interfere 
more largely with employers than the Factory Acts 
in this or any other country, and fixes the responsi- 
bility of employers as regards risks to life and 
health more securely than the Employers’ Liability 
Act of this country in 1880. They fix not only the 
hours of labour, but the modes of payment of 
wages and the mode of terminating = oe con- 
tracts. The law of 1887 was stoutly opposed in 
the Federal Assembly, and was then referred to 
the votes of the people and carried. The law 
came into force on January 1, 1888. 

The anticipated injury to trade by the passing of 
the law has not been realised. It appears that 
there has been no diminution of production in 
consequence of the shorter hours; on the con- 
trary, in the cotton mills the proportion prior to 
the Act was, say, 100 ; the average in the five years 
after was 102, and in the four succeeding years 
103.5. Neither had the earnings of the workers 
decreased, nor the exports of manufactured goods 
diminished. The fears on those heads have there- 
fore subsided. And the employers and employed 





are now apparently well satisfied with the law as it 
stands. There has been recently a demand for the 
extension of the provisions of the Act, especially 
in the watchmaking districts, which demand was 
acceded to during the present year. It is further 
intended to extend the provisions to small work- 
shops and domestic industries. The hours of adults 
are fixed at eleven per day, and of ten per day on 
the eves of Sundays and public holidays. Over- 
time is only permissible under certain conditions, 
if for longer than fourteen days, only by the 
authority of the Federal Council. But it is said 
that there is great laxity as regards overtime, 
though the returns of the inspectors do not show 
any extensive use of the permission. There is now 
a demand for a ten-hour day, and public opinion 
seems rather to be in its favour. In some respects 
the restrictions go beyond those customary in 
England, but in others we are fully abreast of the 
factory laws of Switzerland. In Switzerland there 
are no powerful trade unions such as exist in 
England, and consequently more is left to the law, 
and more is required of it. But the progressive 
character of Swiss legislation affords a useful 
lesson to British workmen ; it shows what has been 
done and what the general effects of such legisla- 
tion is and its tendency. 





THE COST OF EXHIBITING AT 
CHICAGO. 

British merchants are credited with an over 
anxiety at times about costs; they swallow a camel 
and strain at a gnat. We have frequently had 
occasion to refer to the advisability of exhibits 
being sent from this country to the Columbian 
Exhibition ; but evidences have pointed to the fact 
that cost proved a great consideration, and out- 
weighed in many minds the advantage to be 
derived from trade development, if not in the 
States, at all events, in those other Latin Ameri- 
can countries which will look at the Chicago dis- 
play with a view to appreciating the present condi- 
tion of the great manufacturing countries of the 
world. It is only now that we are able to estimate 
what this cost will be, from a pamphlet issued from 
the Exposition offices, giving rules and regulations 
affecting exhibitors, as well as freight charges. In 
the first place there is the cost of manufacturing the 
exhibit ; but inasmuch as there is a prospect of this 
being sold either on the ground, or at some future 
time, it is not fair to include this item. The freight 
charge from the works to the seaboard should not 
be great, as vessels can be found convenient at allthe 
leading ports, and all the steamboat freight charges 
are about the same. The Liverpool, Glasgow, and 
London lines intimate that exhibits will be taken 
to New York for 10s. per ton, and 10 per cent. 
primage, ship’s option, the maximum weight cf 
each package or piece being 3000 lb., excepting 
the case of the Anchor line. It is 2 tons with 
them. Some of the lines whose steamers go from 
London and Liverpool to Baltimore and Newport 
News, in Virginia, will take the exhibits at half 
that rate, and as the freight charges by train on the 
other side from these ports do not make up the 
difference, it is possible to conceive of the cost being 
less than with the leading lines. The railway 
freight is according to classification, but it is anti- 
cipated that all exhibits will come within the first 
five or six ordinary classes, excepting, perhaps, fine 
goods—cabinets, show-cases, baskets, furniture, wax 
figures, fur goods, plate or mirror glass, and these 
will be classed from one and one-half to double the 
first class, which from New York and Boston is 
3s. 1}d. per 100 1b., the other classes being 2s. 83d., 
2s.1d., 1s.5$d., 1s. 3d.,and1s. 03d. per1001b. From 
Philadelphia the rates are from 3d. to 1d. per 
100 lb. less, according to the total, from Balti- 
more 4d. to 14d. per 100 1b. less, and from Newport 
News, Virginia, from 8d. to 3d. per 100 Ib. less. 
To these rates there must be added 3d. per 100 lb., 
with a minimum of 2s. 1d., for terminal charges 
made by the Exposition management; and this 
includes the placing, although of course not 
arranging, the exhibits on the space allotted. Any 
of the express companies will transmit as well as 
take charge of, exhibits, execute all documents of 
the customs department or brokerage incident to 
inland transportation in bond, receive goods from 
the custom house at the original port of entry 
and hand them over safely at Chicago, the charge 
being 12s. per 100 lb., including, of course, freight 
rates over American railways, that is to say, all 
work from the receiving of the goods to the placing 
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of them in the Exhibition. Additional charge will 
be made for storage when required, and when the 
exhibit exceeds 10/. in value an additional charge of 
74d. per 20/. is made. It will therefore be seen 
that the cost of sending exhibits to Chicago need 
not exceed 51. or 61. per ton, including the trans- 
port of goods to the seaboard here, the rate for 
machinery on this side being about 1l. per 100 
miles. The leading transportation lines, of course, 
grant free return of exhibits to all seaboard ports 

rovided ownership remains unchanged. Sales, 
eens may be made during the Exposition 
of articles imported for exhibition, but deliveries 
of the same will be allowed only at the close of the 
Exhibition. Duty must then be paid according to 
law. 

An exhibit, therefore, weighing 10 tons, need not 
cost more than 60/. for transport, and except for 
engines or boilers or very large machine tools this 
would cover any display. Of course an exhibit can 
only be profitable as an advertisement, and to be 
effective it is necessary to have a responsible 
attendant or agent, a direct representative being 
preferable. This, it is true, involves a larger ex- 
penditure than transmitting the exhibit. Upon 
the work of this representative depends the profit- 
able result of the speculation. All exhibitions 
induce visitors, a large number of whom have 
business intentions. ‘The proportion of this class 
is determined by the representative character of 
the exhibition. The immensity of the buildings at 
Chicago, the exhibits, remarkable alike in number, 
size, and importance, promised not only on behalf 
of the United States, our great rival in industry, 
but by other competitors, France and Germany, 
with displays from all other parts of the world, 
stamp the Exhibition as representing the world’s 
industrial and agricultural progress, Britain may 
be inadequately represented, but if so this fact will 
be deplorable, since no excuse can be made which 
will be sufficient in view of German and French 
participation in so pronounced a manner. As a 
display of the industrial achievements of the age, 
manufacturers and purchasers await the World’s 
Fair with peculiar interest, and regard it as a means 
of opening up new channels of supply, and a repre- 
sentative at Chicago who knows his business will 
meet with possible clients from all parts of the 
universe. Merchants willingly pay large salaries 
to representatives to go day after day, year after 
year, on ’Change, well knowing that it is a ‘‘ place 
where men do congregate,” and there is far greater 
reason for participating at a meeting of the nations. 
America continues our best customer by along way 
for our exports, but apart altogether from this we 
have to consider our South American and colonial 
trade. A well-directed effort is being made to ex- 
tend United States trade in South American Re- 
publics, and we note that in one year all the prin- 
cipal republics, excepting Argentina, have increased 
their imports from the States, the ratio of increase 
varying from 83 per cent. in Peru, to 53 per cent. 
in Uruguay, and to 8 per cent. in Chili. It is true 
we also have been increasing our trade ; but in recent 
years the States have been making their influence 
distinctly felt. The time was when Britain was 
supreme in industry; her competitors are increasing 
in number and vitality, the pace has been 
quickened, and there is now no time for the play 
of sentiment. 





THE BRAIN SYSTEM OF ELECTRIC 
TRAMWAYS. 


IN a recent issue we gave a short account of the 


. system of electric tramways invented by Mr. Carl 


T. B. Brain, of South John-street, Liverpool, 
and exploited by the Telegraph Manufacturing 
Company, Limited, of 11, Queen Victoria-street, 
London, and of Helsby, Lancashire. We are now 
able to lay before our readers a more detailed 
description of the invention. Its salient advantage 
is that it uses neither the trolley wire nor the open 
slot in the road. Although the former has been 
adopted in Leeds, and is in evidence in nearly every 
important city in the United States, yet it is 
practically certain that it will never secure general 
acceptance in this country. Our towns are often 
ugly enough, it is true, but still the most hardened 
utilitarian would shrink from adding to their 
features the trolley wire, which is the object of so 
much abuse even in the land of its invention and 
adoption. As for the open slot we have several 
examples—in Edinburgh, Blackpool, Birmingham, 
Hampstead and Brixton—and the best that can be 





said for them is that their use somewhat outweighs 
their disadvantages. By keeping a slot to a width of 
§ in., as is done in the cable tramways, it presents 
but little danger to the public, but if it be widened 
to 1 in., which is the least breadth which is really 
satisfactory for an electric tramway, it might 
readily lead to accident, especially in the case of 
cyclists. Previously, as our columns have shown, 
there have been plans for avoiding both the trolley 
wire and the slot. In this connection the names 
of Mr. Frank Wynne and Mr. Lineff will occur to 
our readers, but neither of their projects has 
ever got beyond the preliminary stage. Mr. 
Brain’s plan is different from both. He has a wide 
slot, but he covers it completely with a plate, 
standing flush with the roadway, and offering no 
more obstruction to traffic than a solid rail. This 
cover plate is simply a bar of flat iron 2 in. 
wide by ,% in. thick, weighing 9 lb. per yard. 
Its edges lie on fillets on the inside of the walls 
of a central conduit, and its upper surface is level 
with the tops of the walls. At first sight it 
would seem as if it sealed the slot so etfectu- 
ally, as to cut off all communication between 
the car and the conduit. But a bar of this section 
is exceedingly flexible, and can be bent toa very 
considerable extent within the limit of elasticity. 
Advantage is taken of this fact to run a little 
wheeled carriage b b between the cover bar a and 
the conduit. As it proceeds this carriage springs 
up the bar, to a height of 14 in., in a gentle curve 
of a few feet in length, raising it m front and 
dropping it behind into its old position. The 
arrangement recalls in some degree the old atmo- 
spheric railway, except that the flap is now lifted 
completely instead of being turned aside. 

Once the general idea of the carriage running 
between the conduit and its cover, and hogging the 
latter to allow itself to pass, is grasped, the other 








arrangements, will readily suggest themselves to the 
mechanical mind. The carriage is towed by the 
tramcar, and is situated beneath it, so that the 
conduit is never opened in public view. To render 
this latter point quite certain there are two rollers 
on the car running on the cover bar, ahead aud 
astern of the lifting carriage, to keep the bar down 
in its seat, except for a limited length between 
them. To the lower side of the carriage there is 
connected a contact grip hh projecting into the 
conduit, and embracing the conductor ¢ to pick 
up the current therefrom. A flexible insulated 
conductor leads the current from g to the switch- 
board on the car. In fact the whole arrangement 
resembles the American trolley turned upside down. 
Instead of the main conductor being overhead it is 
below the strect surfaces, while the trolley runs on 
rails on the conduit, these rails serving at other 
times to support the cover-plate. 

Special arrangements are made for points and 
turn-outs. At the fork of theconduits the end of 
the rail covering the single line has fastened to it 
by a stout pivot a short length of cover rail which 
can move like the points of an ordinary rail. The 
free end of this is grooved to fit tongues on the 
other rails, and can be moved into connection with 
the rail covering the conduit of either route. This 
is effected by pivoted cover-plates on each side of 
it, which are fastened to a stout U-piece passing 
under the conductor inside the conduit. They are 
made with a ledge on the inside similar to the con- 
duit slot, and in these the rail rests. To the U-piece 
is attached a rod which controls the crossing. Where 
facing points are used, worked by hand, this is con- 
nected directly to, and therefore must work with them. 
But in turn-outs, where the rail points are worked 
automatically by the car-wheel flanges, a simple 
lever is placed in the groove of the rail, working 
this rod by the same means. The pivoted side- 
plates not only cover the large opening and support 
the rail, but tongue down the end of the rail of 
whichever conduit is not being used, and make 
the sides of the slot continuous in the direction 
they are turned. 

An experimental length of line has been laid 





down at the works at Helsby, with curves of 25 ft. 
radius, a turn-out with points, and a level crossing 
at an angle of 45 deg. Along this a car runs very 
successfully. 

The advantages offered by this system are several. 
It offers a firm roadway for the passage of other 
vehicles, the cover bar being able to support any 
weight that can possibly come upon it. The bar is 
protected against impact by the sides of the trough, 
and it is held endways by pins and holes. The 
conduit is shallow, and can be laid on the same bed 
of concrete as the rails. It is formed of cast-iron 
sections, and is comparatively cheap. This latter 
is most important in cases where the traffic is not 
heavy, as the interest on expensive works very 
readily eats up all the economy that is possible from 
the substitution of electricity for horse traction. 
The obstruction to carriage traffic is not greater 
than that offered by a grooved rail, if so much. 
The Brain conduit is certainly worth a trial in this 
country. 





BRIDGE FAILURE AT STRATHGLASS, 
INVERNESS. 


Ir is a trite saying that more can often be learnt 
from one failure in an engineering structure than 
from a dozen successes, It must have been with some 
such feeling as this that Brunel, after the failure 
of one of his bridges, had the audacity to congratu- 
late his directors, on the ground that he had in- 
tended to erect a dozen more of the same kind, but 
now would alter the designs. The engraving 
which appears on the next page is from this point 
of view well worth examination as an instructive 
example of what to avoid. The bridge which 
crosses the River Cannich at Strathglass, In- 
verness-shire, was practically finished at the time 
of the accident, and gave way as the men were en- 
gaged in spreading metal on its roadway; 30 
out of a total of 40 cubic yards of the metal had 
already been laid at the time of the accident, which 
it will be seen arose from the buckling of the com- 
pression members of the girders. The Inverness 
County Council for whom the bridge was being 
erected had adopted the plan of calling for designs 
and tenders together, and had accepted a low offer. 
This tender was for 1290/., whilst that of Sir William 
Arrol’s firm in the same competition was 20301. 

The bridge as erected is 130 ft. long, 18 ft. wide, 
and was designed to carry a load of 20 tons 
centrally or 40 tons distributed, which latter would 
amount to about 374 1b. per square foot of road- 
way, or only about half that commonly taken. 

The general particulars of the bridge, so faras we 
can at present ascertain, are as follows. The girders 
were of steel 130 ft. long and 13 ft. high, built onthe 
lattice principle. The top boom (see section) con- 
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sisted of two 12-in. by 4-in. plates, and two 4-in. by 
4-in. by 4-in. angles, giving a total area of 19.5 square 
inches, without deducting rivet holes. The bottom 
chord (see section) was much heavier, and consisted - 
of two 16-in. by 3-in. plates, and two 4-in. by 4-in. by 
3-in. angles. The lattice bars in tension consisted of 
5-in. by 4-in. flat bars, and the compression lattices 
of 4-in. by 3-in. by 4-in. T’s, the openings formed 
by the intersection of the bars being about 30 in. 
square. Each girder was divided into ten bays, each 
13 ft. long, by inside and outside vertical stiffeners 
consisting of T-irons 4in. by 3 in. by 4 in., and the 
girders were further connected by five arched stays 
reaching above the roadway from one girder to the 
other. These stays were built up of one 6-in. 
by 3-in. plate and two 3-in. by 3-in. by #-in. 
angles, the shallow sides of the channel thus 
formed being vertical. 

From these particulars it would appear that the 
weight of one girder was about 47,000 lb. The 
flooring consisted of Bailey’s steel troughing, weigh- 
ing, we believe, about 324 lb. per square foot. The 
troughs were filled and asphated, and the bridge 
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was to carry 40 cubic yards of road metal in addition. 
Hence the total designed dead-load on one girder 
may be taken as fully 90 tons, and at the time of 
the accident it was about 80 tons. Including the 
live load, each girder would have to carry 
about 110 tons. Hence the total maximum 
compression on the flange of the girder (taking 
its effective depth at, say, 124 ft.) would be about 
143 tons, while the load at the time of the failure 
would be about 104 tons. The gross sectional area 
of the top member being 19.5 square inches the 
strain due to the maximum load would be nearly 
74 tons per square inch. This of course is a per- 
missible compressive strain to put in steel under 
suitable conditions, but these conditions in- 
volve such proportions of the compression member 
or such support, as to thoroughly prevent failure 
by buckling. This consideration at once brings 
us to the cause of failure of the bridge with 
which we are now dealing. At the time of the 
failure the top members were probably not sub- 
jected to a strain of over 5} tons per square inch, 
but an examination of the design at once shows 
this strain was a quite excessive one under the 
circumstances, 

The top member itself, having a length of 130 
times its breadth, had manifestly small resistance 
asa strut, and it was dependent for its efficiency 
upon the manner in which it received lateral sup- 
port. The support afforded it was of two kinds, 
namely, first that supplied by the cross-connections 
between the two top members, and, second, that 
due to the vertical stiffeners which we have men- 
tioned-as being placed at 13 ft. intervals. Some 
lateral support was also undoubtedly afforded by the 
lattice bracing of the bridge, but it is not usual to 
take this into account. 

Now as regards the arched stays extending over- 
head from girder to girder, it should be pointed 
out that they cannot be regarded as affording 
effective lateral support at all, except in the case of 
one girder being more heavily loaded than the 
other, or in the case of wind pressure. All that 
such cross-stays do is to cause the two top mem- 
bers to move together, thus rendering both avail- 
able to resist wind pressure which may fall 
upon one of them, or otherwise rendering them 
unable to fail laterally independently. Of course, 
had diagonal bracing been introduced between the 
upper transverse stays the case would be different, 
but no such bracing existed in the bridge we are 
considering. We thus see that the only parts of 
the structure which should really be relied upon to 
afford lateral support to the top members were the 
vertical stiffeners, but these were utterly insuffi- 
cient. They consisted, as we have said, of the 4-in. 
by 3-in. by $-in. vertical T’s placed 13 ft. apart, and 
which could only assist the top flange in resisting 
buckling, in virtue of their stiffness as beams, and 
of that of their connections to the bottom flange, 
where any side strain on the top flange must finally 
have been resisted. Moreover, what little stiffness 
they had was further diminished by cranking them 
out to pass the lattice bars. In short, there is little 
doubt that were it not for the look of the thing the 
designer of the bridge might almost as well have 
omitted these verticals, and so saved money and 
weight. Under the circumstances, therefore, it is 
no matter for surprise that the bridge failed utterly 
at a load considerably below that which it was in- 
tended to carry. Fortunately the staging on which 
it had been erected had not been removed, and it 
thus settled down on this staging instead of falling 
into the river. 

Before dismissing this failure it may be worth 
while to say a little more generally on the support 
of the top members of bridge trusses. According 
to Trautwine the width of a flange of a plate girder 
between efficient stiffeners should not be less than 
one-twelfth this distance. Mr. F. H. Lewis in his 
recent specifications for first-class bridge super- 
structures makes the limit one-fifteenth. More- 
over, the limits above given are for plate girders in 
which the great mass of the flange consists of 
plates laid horizontally, that is +o say, in a 
manner best calculated to resist buckling, whiist 
upwards of one-third of the flange in the pre- 
sent instance consisted of a vertical plate, the 
strength of which in the direction of buckling 
was practically nil. 

The matter may also be looked at from another 
point of view. Let us suppose for a moment that 
the upper cross-stays had been connected by dia- 
gonal bracing, so that the top member received 
efficient support where they occurred, namely, 





at 26 ft. intervals. In such a case the length of | 


than overhead bracing, as if the girders are made 


flange between stiffeners is much in the same con- | deep enough for this the flanges will be of very light 
dition as a column with hinged ends, as the connec- | section. 


tions are not strong enough to fix the ends. The) 
radius of gyration of the flange under consideration | 


The contractors are, we understand, endeavour- 
ing to repair the structure with which we have 


in the direction of buckling is, we find, about | been dealing, but very considerable alterations in 
2.24 in., and the length being 26 ft., the buckling/the design are, in our opinion, necessary before 


load of such acolumn would be about 5.7 tons per | 
square inch. At the time of the accident the stress | 


it can be considered ,safe. It is fortunate 
for them that the false work was still beneath the 


on the metal, so far as we can ascertain, would be | bridge or there is no doubt it would, as we have 
nearly 54 tons per square inch, so that even under! said, have fallen headlong into the river below. 


these conditions it would be unnecessary to seek | 


further for the reason for the failure. It is pos- 


sible that the weights we have taken may be higher | 
than the real ones, but they cannot be far out. | 
Even were the stress on the flange somewhat below | 
the crippling stress, it must have approached it so | 


closely that any sudden shock, such as, for 


example, the tipping of a cart of road material, | 


would be sufficient to bring about the failure. 


Altogether the bridge reminds us forcibly of an en- 
larged foot-bridgeof a type not uncommon at our rail- 
way stations. Indeed, the only failure of a similar 
kind which we can recall at the present moment 
is that of a foot-bridge between a floating pontoon 
on the river at Chatham and the shore in 1885. In 
this instance some eighty to ninety people were on 
the bridge at the time, and were precipitated into 
9 ft. of water. In this case the failure took place 





From what has gone before it is evident that had 
the T-iron stiffeners been given a suitable rake, 
and secured firmly to the floor of the bridge instead 
of to the bottom of the girder, the bridge might 
have stood safely enough, though to get sufficient 
rake it might have been necessary to considerably 
widen the bridge, and in view of the considerable 
height of the girder, viz., 13 ft., astiffer section 
than 4 in. by 3 in. by 4 in. would be desirable. 
Even had this been done, the space between 
stiffeners is, considering the small value of the 
radius of gyration of the flange, still somewhat too 
large, unless the unit stress was materially de- 
creased at the same time. For such a stress as 
74 tons per square inch (and such a stress might 
readily come on the girders we are consider- 
’ length 
ino) tne RID Of 

radius of gyration 
be under 40. A still better plan would have been 
to increase the height of the truss sufficiently to 
allow of the two top booms being thoroughly braced 
together. 

As a general principle it may be stated that deck 


should certainly 


bridges where possible should always be adopted in | 
preference to trough bridges, as the girders can be | 
much moreefticiently braced together, and in general | 
alighter floor can be used. This plan also gives a | 


much freerroadway. Where the heightavailable will 
not allow this construction, the bridge should either 
consist of girders sufficiently deep to permit of their 
top booms being thoroughly braced together, or the 
girders should be made comparatively shallow, so 
that the stiffeners shall act as efficiently as possible. 
These stiffeners should be firmly attached to the 
floor beams and have a good rake, so that they 
will resist buckling of the top flange by direct 
compression or tension and not as beams. For 
short spans this system will be found better 








quite slowly, the girders twisting laterally before 
finally giving way. 

We certainly have little sympathy for the Inver- 
ness-shire County Council in the sudden collapse 
of their efforts to obtain a cheap bridge. Such an 
object is, no doubt, laudable enough in the abstract, 
but it should be pursued with discretion. Had 
they only appointed a competent assessor to report 
on the plans submitted they would have avoided 
their present trouble, which, we are not sorry to 





learn, may result in a pecuniary loss to them, 
|as an offer on the part of a neighbouring land- 
owner to pay part of the cost of the bridge 
| was conditional on its completion by a given date. 
| However, popularly elected bodies are often in- 
|clined in the first stages of their existence toa 
| cheese-paring policy, but it is unlikely that after 
such a lesson this particular body will grudge the 
| small expense of obtaining expert opinion in future. 
|If the Council cannot be congratulated, still the 
general public may, as, had the bridge been only 
a little stronger, it might not have failed until 
some day when it was crowded, and serious loss of 
life might have resulted. 





| 
THE WEATHER OF AUGUST, 1892. 
THE British Islands have not experienced a finer 
August since 1887. The past month has been 
characterised by propitious sunshine, bearable 
temperature, and abundant rain. These islands 
have escaped the all-conquering heat which has 
been oppressive and deadly in Austria, Germany, 
Italy, France, and Spain. This heat wave seems 
to have set in over Spain on the 13th, and to have 
extended eastward between that date and the 25th. 
In Seville, on the 15th, the thermometer in the 
shade was reported to have attained to 120 deg. 
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Many places reported 110 deg. on several days. 
In England the heat was felt to a pleasant extent, 
seldom exceeding 80 deg. 

The mean pressure and temperature of the 
atmosphere at extreme positions of these islands, 
to which the Isle of Man is central, were as follows: 











| | 
| : Mean | jp; 
A Mean Difference Difference 
Positions. | Pressure. | from Normal. —- | from Normal. 
| 
| in. --| Go | deg. 
North ce SR below 0.10 53 | below 2 
South ne 29.96 #9 -02 62 nil 
West .-| 29.84 ae 59 | pi 
East --| 29.86 «oo 6L | above 2 
Central .. | 29.84 sare 08 a 





The distribution of rain in frequency and quantity 
may be roughly inferred from the following re- 
sults : 











Places. | Rainy Days. | Amount. ee 
in. in. 
Sumburgh .. se 26 3.70 more 0.54 
Hie ceat Yes) ss 15 4.09 Hi 3) 
Valentia om “s 25 6.74 yy 2.04 
Yarmouth .. “a 17 3.76 ox Lae 


The daily general directions of the wind over 
these islands give a resultant from W., as does 
also the mean distribution of atmospherical pres- 
sure ; but, taking the estimated force of the winds 
into account, it is W.S.W. It may be regarded as 
normal. The mean temperature and pressure of 
the atmosphere have been seasonable, but the 
quantity of rain has been excessive, though having 
been very much due to heavy falls, not too con- 
tinuous ; the sky has been seldom overcast for long 
together, so that a fair amount of sunshine seems 
to have been prevalent. Rainfalls exceeding 1 in. 
in. twenty-four hours were measured on the 7th at 
Parsonstown, 1.25 in.; Donaghadee, 1.29 in. ; 
Holyhead, 1.74 in.; 15th, Parsonstown, 1.24 in. ; 
Donaghadee, 1.03 in.; 19th, Jersey, 1.36 in. ; 
Hurstcastle, 1.13 in. ; Cambridge, 1.30 in. ; 20th, 
North Foreland, 1.22 in. ; Yarmouth, 1.01 deg. ; 
23rd, Roche’s Point, 1.45 in. ; Mullaghmore, 1.17 
in. ; 24th, Roche’s Point, 2.75 in. ; Holyhead, 
1.08 in. ; 28th, Scilly, 1.77 in. ; Oxford, 1.02 in. ; 
30th, Roche’s Point, 1.05 in. ; Holyhead, 1.51 in. ; 
Ardrossan, 1.95 in. ; 31st, Nairn, 1.05in. By the 
end of the month the heavy rains had caused floods 
in West Scotland ; cornfields were damaged, hay- 
stacks destroyed, sheep drowned, and roads 
damaged. 

The mean temperature at 8 a.m. for the entire 
area of these islands at sea-level and in shade was 
56.6 deg. on the 2nd, slightly warmer on the 7th, 
when it dropped to 55.5 deg., thence gradually 
rose to 60.5 deg. on the 14th, slightly lower till 
the 21lst—-61 deg.—afterwards declined to 54.5 deg. 
on the 29th, and rose again. The highest tem- 
perature, 84.3 deg., was reported at Greenwich on 
the 17th; the lowest, 33 deg., at Braemar on 
the 11th. Thunderstorms occurred on the 13th in 
Scotland, 18th and 19th in south-east England, 
23rd and 24th in England south of the Mersey and 
Humber ; 30th in north Ireland, 31st in England. 
Aurora was seen in England on the 12th, in north 
Scotland on the 25th. The greatest barometrical 
pressure, 30.3 in., was observed on the 2nd; the 
least, 29.1 in., on the 30th. On the 14th strong 
squally gales attended a barometrical depression 
which rapidly changed its position from south of 
Treland at 2 p.m. to east of Berwick at 8 a.m. next 
morning, at about 35 miles an hour. The last five 
days were generally stormy andrainy. The weather 
notations indicate fine bright days to have ranged 
from 6 in England to 3 in Ireland ; overcast from 
8 in England to 20 in Ireland. Rainy days were 
very frequent in Ireland and in north Scotland ; 
and in all parts the rain has been making up for 
arrears. During the five weeks ending September 
3rd, the duration of bright sunshine, estimated in 

ercentage of its possible amount, was for the 

nited Kingdom 34, Channel Isles 54, south and 
east England 42, south-west England 40, central 
England 36, west Scotland 33, east Scotland 30, 
north-west England 29, north-east England 28, 
north Ireland 27, south Ireland 25, north Scot- 
land 21. 

The capricious British summer has proved rather 
more benign than of late years, and presented many 
days of bright full sunshine without oppressive 
heat, and a rather long catalogue of thunderstorms. 





A fine June, a cool July, and a typical August. 
Though June and July were wanting in rain, 
August made up the deficiency. ‘‘ The season of 
brightness and beauty and glee” is departing. The 
fiat has gone forth ‘‘ Be earth with keener cold 
embraced.” 
‘* Summer is gone with all its roses 

Its sun, and perfumes, and sweet flowers, 

Its warm air and refreshing showers, 

And even autumn closes.” 

Although a fairly good season as regards the 
weather, wheat is estimated to be under average in 
quantity, but superior in quality to last year’s crop. 
Red rust has been somewhat prevalent. Barley is 
considered to be a good crop; oats a doubtful crop; 
hay has proved a thin poor crop. The public health 
has been good, and now a panic is brewing about 
cholera. Possibly the recent heavy rains have done 
some good in the washing away of filth and dust 
from human habitations, streets, and roads, which 
may tend to ward off the impending plague, cleanli- 
ness being an essential antidote to it. 





THE COUNTERMINING OF BELFAST 
LOUGH. 
(Concluded from page 301.) 

In a previous article we gave a brief description 
of the novel method by which Admiral Fitzroy 
succeeded in clearinga channel through the mine- 
fields laid down in Belfast Lough for the protec- 
tion of the Blue Fleet. Although ENGINEERING 
appears to have been the first journal which has 
directed public attention to certain novel features 
in connection with these countermining operations, 
yet there can be no question that the decision of 
the umpires as to the success or failure of Fitzroy’s 
tactics will come to be considered, with one excep- 
tion, the most important feature of the campaign. 
As we have already shown, Fitzroy, in clearing a 
channel through the mines, ignored the preliminary 
precautions hitherto considered absolutely essen- 
tial, and made a dash with his countermining 
launches for the estimated site of the mines. 
Every new departure in naval warfare is tolerably 
certain to be sharply criticised ; but it is worthy of 
note that the great importance of these operations 
has only been realised so far by a comparatively 
small section of naval officers, whilst the special 
correspondent of the Times with the Blue Squadron 
has given publicity to several incorrect statements 
in thisconnection. Writingfrom Queenstownseveral 
days after the defeat of the Blue Fleet, he says: 
*¢ Admiral Fitzroy’s countermining seems to have 
been carried out in the most perfunctory manner. 
He began to lay two countermines at a distance of 
about 40 ft. apart, with a view to clearing a channel 
400 ft. broad ; but the mines were not carried 
parallel to one another for more than a few yards. 
They approached one another ; they crossed ; and 
finally they became intermixed. Instead of the 
two parallel lines, the countermines, as actually 
laid down, formed a figure somewhat like the 
letter Y. Some did not explode at all ; others ex- 
ploded in the countermining launch ; yet others 
exploded in the water. If they had been laid in 
the mine-field, and had all exploded properly they 
would have cleared, not a straight channel 400 ft. 
broad, but a curved channel 400 ft. wide at the 
mouth, and very much narrower at the other end.” 

The correspondent, who was clearly in ignorance 
not only of the precautions adopted by Admiral 
Fitzroy in running his line of countermines, but 
also of the actual results of the operation, did not, 
it will be observed, commit himself to any expres- 
sion of opinion until some days after the 
buoys had all beentaken up. Pending the publica- 
tion of the report of the three Admiralty umpires 
it would be unadvisable to assume with absolute 
certainty that a channel through the mine-field 
was successfully cleared ; but meanwhile everything 
points to the probability of their decision being 
favourable to Admiral Fitzroy. The Times corres- 
pondent, who doubtless reflects the views of the 
senior officers of the Blue Fleet, was entirely at 
fault in his assertion that the two lines of counter- 
mines were laid down at a distance of only 40 ft. 
apart ; for, as we showed in our previous article, 
the distance was actually 180 ft. The two lines of 
countermining launches, each aimed at maintaining 
a distance of 90 ft. from the guide-boats stationed 
between the lines which directed the course, and 
even allowing for some slight failure in maintaining 
the proposed distance, it would be unreasonable to 





suppose that the two lines could have approached 
each other within so short a distance as 40 ft. If 
there had been no guide boats between the lines, 
such inaccuracy might have been possible, but the 
officers who took part in the operations are firmly 
convinced that the distance as originally planned 
was maintained with exceptional success. The 
proof of the pudding is in the eating, and it is 
undeniable, we believe, that the Red Fleet on the 
following morning was able to steam in single file 
between the lines of buoys laid down on the 
previous night. In actual war, supposing the lines 
to have been correctly run, the width of the channel 
thus cleared would have been twice the distance 
between the lines of countermines,—that is 360 ft. 
For the purposes of the manceuvres, this considera- 
tion was ignored, and the ships only made use of 
the channel indicated by the line of buoys. It will 
hence be observed that the Times correspondent 
was mistaken in his assertion, that two lines of 
mines 40 ft. apart would, if correctly laid, have 
cleared a channel 400 ft. in width, and the fact of 
his having made an error on so vital a point, may 
fairly be taken as an indication of want of sufficient 
knowledge of his subject. 

The contention of the Times correspondent that 
‘*the countermining seems to have been carried 
out in a most perfunctory manner” would be scarcely 
worth controverting but for the authority of the 
Times, and the importance of ascertaining the real 
value of the new method of countermining. It 
was not our original intention to have described in 
detail how the countermines were laid down, but in 
view of these hasty criticisms some further parti- 
culars may be of interest. We have already 
alluded to the methods by which Admiral Fitzroy 
ascertained the approximate position of the mine- 
fields, and, as shown in the diagram last week, ample 
allowance was made for any doubt that existed as 
to the exact extent of the mine-field. The electric 
cable at the disposal of the Blue Fleet rendered it 
physically impossible for Captain Durnford to lay 
down more than 3 or 34 miles of mines, and the 
configuration of the coast line and limitation of the 
deep-water channel, through which alone the battle- 
ships could pass up the Lough, served as a sufficient 
indication of the approximate position of the mines. 
If this is admitted it follows that the success or 
failure of the countermining operations hinged 
mainly on two points. First, sufficient margin had 
to be allowed for the possible area of the mine- 
field ; secondly, the greatest care had to be taken 
in running two long lines of countermines. We 
may now give our readers some further particulars 
of the precautions adopted by Captain Fellows and 
Commander Wells in the laying of the counter- 
mines. 

The six launches of each line having been con- 
nected together at the necessary intervals, the 
whole under the direction of the guide-boat, made 
a circuit of the Red Fleet, and then coming up 
under the stern of the Invincible steered past her 
in a westerly direction, that is, towards the Blue 
Fleet, until the guide-boat had brought the transit 
lights in line. Captain Fellowes then steamed on 
this course for a distance of about 24 miles, during 
which period the intervals between the two lines of 
launches were admirably maintained. The officers 
in charge of the leading boats had experienced little 
difficulty in keeping at a distance of between 70 ft. 
and 90 ft. on the beam of the guide-boat, and more- 
over, the space that had to be covered before the 
first mine was dropped enabled the leaders to esti- 
mate their distance with greater precision than 
might otherwise have been the case. As we men- 
tioned last week, the Sharpshooter and Seagull had 
been stationed on the outer edge of the mine-field, 
the Seagull near Grey Point, and the Sharpshooter 
on the opposite side. As soon as the two gunboats 
were brought abeam of the rear guide-boat, Com- 
mander Wells, fired a Verry’s light asa signal for the 
rear mine in the rear boat to be dropped. This 
signal was obeyed simultaneously by both lines of 
launches. The laying of the countermines then 
commenced, and some well-thought-out precau- 
tions were observed to insure the regularity of the 
intervals between the mines. On dropping its 
twelfth and last mine a Verry’s light was fired by 
the rear countermining launch, this signal serving 
a double purpose. It directed the launch next 
ahead not only to drop its rear mine on the instant, 
but also to slip the connecting hawser, and thus 
enable the rear battery boat and its now empty 
countermining launch to haul out of line and pre- 
pare to explode the twelve countermines thus laid 
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down. At the display of a pre-arranged signal these 
twelve mines, and a similar number dropped from 
the rear launch in the opposite line, were simul- 
taneously discharged. Meanwhile the leading 
boats continued their course, and each pair was 
detached in a similar manner by signal. All this 
time, it will be observed, the officers in charge of 
the two leading boats of the lines had nothing to 
do except to regulate their distance from the guide- 
boat, and therefore the mines dropped by the two 
rear launches most assuredly should have been 
placed with sufficient accuracy for all practical pur- 
oses. It is just possible that in the laying of the 
ast twelve mines the distance was less accurately 
observed, as the guide-boat may have slightly 
swerved from its course through the transit mark 
becoming indistinct. We gravely doubt, however, 
whether there is any foundation for the statement 
advanced by the Times’ correspondent to the effect 
that the lines became intermixed. 
It will thus be observed that extraordinary pre- 
cautions were taken by Admiral Fitzroy and his 


’ officers to insure, as far as possible, the laying 


down of two parallel lines of countermines, and 
whether or no he is held to have succeeded in his 
attempt, the experiment will undoubtedly serve as 
a guide in future operations, and will, it is con- 
fidently anticipated, have the ultimate effect of 
inducing naval officers to dispense in many cases 
with the tedious and dangerous process of groping 
out the area of a mine-field under an enemy’s fire. 
It by no means follows that the prudent com. 
mander wil! be any the more disposed than here- 
tofore to imitate the example of Admiral Farragut, 
who, on an historic occasion, is said to have ex- 
claimed ‘‘ D——-— the torpedoes;” but un- 
doubtedly Admiral Fitzroy has indicated a method 
by means of which even the most carefully pre- 
pared mine-field could, under favourable circum- 
stance:, be rendered abortive for the defence of 
either a weaker squadron or of an otherwise un- 
protected port. The mine-field at Belfast was cer- 
tainly one of the most extensive ever laid down 
without the assistance of the Royal Engineers, but 
it cannot for a moment be compared with such 
mine defences as have long been prepared by 
the orthodox submarine mining corps for 
such places as Plymouth Sound and the mouth 
of the Medway. Unless provided with an ample 
supply af countermines an admiral might well hesi- 
tate to attempt to cut a channel in this particular 
fashion through lines of electro-contact mines ; yet 
it is not too much to assert as the result of Admiral 
Fitzroy’s experiment, that the risks and dangers 
of countermining can be materially reduced in many 
cases by a bold and well-planned dash through the 
mine-field. We learn on very good authority that 
an exhaustive report of these countermining opera- 
tions has been submitted to the Admiralty, and 
that their lordships are fully sensible of the import- 
ance to be attached to them. It is not improbable 
that we shall hear a good deal on the other side 
from torpedo specialists, but whilst the ‘public 
should welcome fair discussion on a matter of such 
great importance we may, perhaps, be allowed to 
point out that from the very nature of their train- 
ing, torpedo officers are somewhat prone to exagge- 
rate the value of mines as a means of defence 
against battle-ships. 





NOTES. 
Tue Day System or Evevatep Rattroap 
CoNSTRUCTION 

In an article in Engineering News, Mr. T. G. 
Gribble, A.M.I.C.E., called attention to a novel 
method of constructing suspension bridges known 
as the Day system, which he proposed to use for 
the viaduct of an elevated railroad in Chicago. In 
appearance the Day bridge resembles an ordinary 
suspension bridge with a curved bottom chord. 
This bottom chord is a chain, which curves in 
the opposite direction to the main chains, and is 
intended to prevent the deformation of the bridge 
by preventing the floor from rising at one end as a 
heavy load comes on at the other. In short, it 
replaces the stiffening truss, or, if one is used, 
enables it to be made much lighter. The struc- 
ture, which it is proposed to use for Chicago, is 
two-decked, carrying four sets of tracks, two on an 
upper floor and two on a lower. The suspension 
chain is wholly above the upper deck, and the ten- 
sion chain wholly below the lower one. The two 
chains are connected by vertical suspension rods, 
and the floors are braced together between the 





suspension links, and so forma sort of stiffening 
truss. Two diagonals are used in each bay, so that 
compressive stresses do not arise inthem. A special 
rail, designed with a view to deaden vibration, 
is used throughout. The spans are to be about 
400 ft. in length, and are estimated to cost 231,000l. 
each, the weights being divided as follows : 


Tons 

Girder, main members ae aie = 47 
oa roidway = ats = a 140 
Tension frame, upper cable and bracing 83 
ne +» under cable ie és 45 
aA »» ‘roadway ... se ‘sae 140 


Making a total of 883 tons, the tension frame 
being 43 per cent. of the weight of the girders. 


Loose Rock Dams. 

In a paper read before the Denver Society 
of Civil Engineers, Mr. W. W. Follett gave 
some particulars of a loose rock dam at Rio Pecos, 
near Eddy, New Mexico. This dam is about 
1000 ft. long and is about 40 ft. high. The 
east end abuts against a limestone ledge, from 
which the rock used in its construction was taken. 
The channel of the river was close to this bank and 
had cut down into the solid rock. The cruss-sec- 
tion of the dam is about 12 ft. wide at the crest. 
The Jower slope is ? to 1 and the upper slope 
between } and 4 to 1. There is a scour 
box through the dam near its east end, 37 ft. below 
the crest. This box is 4 ft. by 8 ft. and the dam 
rests on a shelf cut in the solid rock. Its bottom 
is of 6 in. by 12 in. timbers laid crosswise and 
running out under the masonry walls which 
form its sides. The east side is built clear 
against the solid rock. The west side has 
the loose rock and earth filling against it. The 
top is of 12 in. by 12 in. timbers and the side walls 
are extended into a parapet and wing walls at the 
upper end. The rock filling commenced at the 
east end and the stream was turned over against 
the sandy loam which formed the west bank of the 
river, which it quickly scoured out and cleared the 
site down to the solid rock. The rock filling was 
hand placed and solidly packed, the faces being 
built up as dry walls. Owing to poor superin- 
tendence the earth backing was not properly put in. 
The material used was light sandy loam which was 
put in dry and was not riprapped. A sudden flood 
came down quickly filling the reservoir, when about 
two-thirds full, the earth filling suddenly slid away 
taking a slope of 10 or 15 to 1, and let the flood 
against the loose rock. The water poured through 
it and caused the utmost consternation. The head 
gates of the canal were not complete, and 
could not be quickly raised, so they were blown 
out with dynamite. The loose rock, however, 
though built to slopes undoubtedly too steep, stood 
the flood and remained practically intact. The 
earth backing has since been replaced to a slope of 
3 to 1, the face being pitched with stone. Last 
summer, however, a large flood came down and 
found another weak place in the dam and threatened 
serious damage, but the leak was finally stopped. 
In some general remarks on these dams the author 
advises that the crest of the rockwork should be not 
less than 8 ft. or 10 ft. wide, the down-stream slope 
should be 1 to 1 or 1} to 1, and the up-stream slope 
$ to 1, possibly a little steeper. The earth backing 
should be 6 ft. to 8 ft. thick at the top with aslope 
of 3 to 1 and pitched on its face. 


Irish InpusTRIAL PRroGREss. 

The statistics regarding railway traftic in Ireland 
during the past half-year, officially compiled, and 
now issued as a blue-book, although indicating a 
decrease on the totals of the corresponding period 
last year, show that the general advance is main- 
tained. The extent of railway is still the same— 
2678 miles, and the six months receipts total 
1,459,000/., being 545/. per mile, whereas in the 
corresponding period of 1891, they made up 5641. 
per mile. In 1887 they were 509I.; in 1888, 4971. ; 
in 1889, 5241. ; and in 1890, 539]. per mile open. 
Be the cause what it may the results are distinctly 
satisfactory. The total paid-up or borrowed capital 
is about 37? million sterling, about 14,1001. per mile 
open. Referring nowto shipping we note that the ton- 
nage of vessels arriving with cargo from United King- 
dom ports is the highest yet attained indicating an 
increase of of per cent. over the previous year’s 
figures, as well as over the average for ten years. 
Again, a similar improvement over 5} per cent. is 
observable in the number of vessels leaving with 
cargo for United Kingdom ports, the tonnage being 
4,130,615 tons. These figures indicate a closer 


commercial bond between the three countries 
in the Union, for all take cargoes, vessels in 
ballast being excluded from the totals given. 
From an economic point of view the result is 
significant. The arrivals from foreign ports 
show an increase of 24 per cent. on the average 
for ten years, but the total tonnage, 899,876, 
is a tenth less than in 1890, when the figure 
reached highest level. In only three instances 
in the course of ten years has the total been 
greater, in 1883, and in 1889-90. The sailings 
to foreign ports are less than they have been 
for at least ten years, being 232,946, 60 per cent. 
of a decrease on the average for ten years. Bel- 
fast takes first place amongst the individual ports, 
Dublin making a fair second, with Cork third, and 
Londonderry fourth. The blue-book issued gives 
details of the banking account of Ireland, and 
it also reflects the improved condition of the 
country and the people. The cash balance of the 
joint-stock banks is 865,000/. higher than twelve 
months ago, the people have 177,000/. more in the 
savings banks than they had a year ago, and in six 
months the amount of Government and Indian 
stock, for which the Bank of Ireland pay interest, 
has increased 258,000/., although on the year there 
is a decrease, which would indicate that in ihe 
closing months of the year there was extensive 
realising, presumably for profits. Only part of the 
money thus realised presumably was banked ; the 
great proportion probably went into other invest- 
ments. 


State Raitways IN DENMARK. 


On September 1 the Danish State railways under 
the present working had existed twenty-five years. 
On September 1, 1867, the State took over the 
then completed section of the Jutland railways, 
which had been built by the State, but had in the 
mean time been worked by a private company. 
The State railways now comprise all the principal 
Danish lines, the Sealand railways having in 1880 
been included in the present system of working. 
On September 1, 1867, the State railways com- 
prised 40 miles (Danish) railways (one Danish 
mile is about equal to 4.3 English miles). On 
September 1, 1892, the State railways embraced 
210 miles (Danish), and to the State railways also 
belong the working of 28 miles (Danish) sea route. 
The capital invested in these railways has, during 
these twenty-five years, risen from 25} to 17 
million kronen (eighteen kronen equal one pound 
sterling). The receipts have during the same 
period risen from about 1 million kronen to 
rather more than 16 million kronen, and the 
working expenses have during the same time in- 
creased from 828,000 kr. to 13} million kronen. 
The surplus or net profits has been very fluctuat- 
ing. During 1867-68 they amounted to 6000 kr. per 
mile (Danish) of railways, which was the lowest 
figure. For the year 1880-81 they reached the highest 
amount, viz., 26,000 kr. per mile (Danish), and dur- 
ing the last financial year they were about 14,000 kr, 
per Danish mile. Last year showed the greatest 
receipts, viz., close upon 80,000 kr. per Danish 
mile, but at the same time the working expenses 
had risen to above 65,000 kr. per Danish mile. 
The average receipts per passenger has not varied 
much. Forthe year 1867-68 they were 652,000 kr. 
for 660,000 passengers, and for the last financial year 
the receipts were about 8 million kronen for 8? 
million passengers. The takings for passengers 
twenty-five years ago amounted to 16,000 kr. per 
Danish mile of railway, whereas they are now 
39,500 kr. The goods traffic has increased propor- 
tionately much more. In 1867-68 the goods traftic 
amounted to 1} million cwt., and now the annual 
traffic has risen to 31} million cwt., and the receipts 
have during the same period risen from 280,000 kr. 
to 5,900,000 kr., and the receipts for each Danish 
mile of railway from 7000 kr. to 29,000 kr. The 
transport of cattle has during the same period risen 
from 43,600 head to rather more than 1,000,000, 
and the receipts per Danish mile of railway have 
increased from 1100 kr. to 6400 kr. With regard 
to rolling stock, the same comprised twenty-five 
years ago 20 locomotives, 54 passenger carriages, 
231 goods carriages, and 6 mail carriages ; now the 
figures have risen to 263 locomotives, 775 passenger 
carriages, 4240 goods carriages, and 62 mail car- 
riages. The State railways also own 11 steamers, 
11 steam ferries, and 93 boats, &c., for ice trans- 
"ag The number of railway officials and servants 

as risen from 852 to 6571 persons. During these 





twenty-five years the State railways have carried 
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123 million passengers, of whom only one has been 
killed and twelve injured without their own fault, 
whereas seven have been killed and sixteen injured 
through carelessness of their own, so that altogether 
only one passenger has been killed or injured per 
each 3 million passengers. 





NAVY BOILERS. 
To THE EprtTor OF ENGINEERING. 

Srr,—I am obliged to Mr. Yarrow for his suggestion in 
his letter of July 20, and have accordingly extended the 
experiments detailed in your issue of July 15, to tube 
plates § in. and 4 in. thick. 

The following experiments were made with the same 
apparatus as used in the previous experiments, the thick- 
ness of the bottom of the dish representing the tubeplate 
ane first reduced from # in. to gin., and after that to 

in. 

Experiment No. 8.—With the plate reduced to § in. 
thick. Three holes as before were drilled partly into the 
end of the tube and partly into the plate. In the first 
hole a plug of tin was hammered tightly in, melting point 
448 deg. Fahr. ; in the se20nd an alloy 5 parts tin and 2 
parts lead, melting point said to be 348 deg. Fahr. (but 
some doubt seems to attach to this pivg) ; and the third 
plug 3 parts of tin and 1 part of lead, whose melting point 
; eal given as 356 deg., 367 deg., and 334 deg. 

ahr. 

The tin was not melted, the second and third plug were 
partly melted, the third more so than the second. 

Experiment No. 9.—This was a repetition of No. 8. 
First plug tin as before, second an alloy of 5 parts tin 
and 1 part lead, melting og given as 380 deg. Fahr., 
third plug same as in tria] No. 8. 

First and second plugs remained quite sound, third 
was partly melted, but had not run out of the hole. Thus 
the temperature at the end of the tube in the 3-in. plate 
may be pretty correctly taken as 360 deg. Fahr. 

Experiment No. 10.—The bottom was now reduced to 
Zin. thick, and 4 plugs were inserted as before. 

These were composed, the first of 2 parts of 
lead, 2 of tin and 1 of bismuth, melting point 292 deg. 
Fahr. ; second plug of 1 part lead, 1 tin and 1 bismuth, 
melting point 254 deg. Fahr.; third plug, 5 of tin, 1 of 
lead, melting point 380 deg. Fahr.; fourth plug, 1 of 
lead and 3 of tin, melting point 360 we Fahr. 

The second plug was almost wholly melted, and the 
first partly so. The temperature of the end of the tube 
in the $-in. plate may thus be taken pretty correctly as 
300 deg. Fahr. 

Each of these experiments extended over three-quarters 
of an hour. / 

To enable the resu!ts of the whole series of experiments 
to be more easily grasped, they are now given in the form 
of acurve. The abscisse of the base line represent the 
thicknesses of tubeplate at each experiment, and the 
corresponding ordinates are the corresponding tempera- 
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tures of the tube end to the scale shown. As the base 
line represents the temperature of the water when boil- 
ing, the ordinates represent the difference of temperature 
between that of the water and that of the tube corre- 
sponding to the several thicknesses of the plate. 

The highest and lowest ssible temperatures are 
indicated in each case by small circles, and the curve is a 
mean. Where the thicknesses are abnormal these spots 
are some distance apart, but as we approach practicable 
thicknesses of plate the spots are very close and the curve 
fairly reliable. The form of the curve as the plate is 
thickened and the temperature rises must ultimately 
approach to a line parallel to the base, but the most 
instructive part of the curve is the lower end, which 
shows with what increasing rapidity the difference 
between the temperature of the water and tube end 
diminishes as the plate becomes thin. This fully bears 
out the benefit that Mr. Yarrow has found, from practical 
experience, in using very thin tubeplates in boilers 
worked under a strong forced draught. 

That overheating of tube ends is the cause of the leak- 
age of the tubes in boilers is proved by the fact that the 
ferrules at present used by the Admiralty prevent it. 
These act by shielding the tube ends from the action of 
the flame, and consequently reducing evaporation, and so 
allowing free access of the water to keep them cool. 

Although many causes contribute, there seems no doubt 
Mr. Yarrow is right, that thick tubeplates must bear a 
share of causing the mischief. 

The present theory of our Board of Trade for instance, 
as well as of others who rule our marine practice, is that 
the only tubes on which dependence can be placed to tie 
the tubeplates together must be in some way or other 





fixed in the plates by screws, and as these form only the 
smaller portion of the tubes in a boiler, the tube-plates 
have been made to afford strength to span from stay tube 
to stay tube. To get thin tubeplates, according to this 
view, all the tubes would require to be screwed. But is 
that necessary ? 

Mr. Yarrow does not find tubes fixed by screws to be 
necessary, and they form no part of locomotive practice, 
the tubes being simply expanded and beaded over. 

Perhaps Mr. Yarrow would give his experience of how 
far tubes that have become leaky can be relied on to con- 
tinue to act as stay tubes, as I am sure a full and clear 
statement from him would go far to restore confidence in 
every tube its own stay. 

A. C. Kirk. 


Lancefield, Glasgow, September 1, 1892. 








WORMWHEELS. 

To THE EprTor or ENGINEERING. 
Str,—I do not think there is any work on toothed 
wheels which gives a formula, or, indeed, any rule for the 
strength and best shape for the arms and rims of worms 
and wormwheels, or of the forms of screw and helicoidal 

tooth-wheels which are now being introduced into heav 
machinery. Such wheels are usually made either solid, 
which evidently entails unnecessary weight, or with the 
arms and rims suitable for spurwheels transmitting the 
same power, which cannot be eorrect when we consider 
the direction of the strains set up to planes of the wheels. 
I believe the discussion of this question in your journal 

would be valuable to others besides yours — 
NN 


Notts, September 5, 1892. ULUS. 





STEAM FIRE ENGINE COMPETITION AT 
HAVRE. 
To THE EpiTor oF ENGINEERING. 

Srr,—Mr. Miller’s letter in your paper is not quite 
correct. Manufacturers were invited through the union 
to compete in the Exhibition at the Hotel de Ville on 
Friday, August 12, and I herewith inclose you book sent 
to each manufacturer, but none of them entered, there- 
fore those brigades who sent their engines early entered, 
and the prizes were awarded to the brigades and not the 
makers ; the official list mentioned in his letter is correct. 
The appliances were judged on Friday, August 12, at 
8a.m., by the jury, M. Delachanal, MM. Bossitre, M. 
Samson, M. Seguin, and M. Lefebvre, and were allowed 
to be removed on Sunday morning in order that they 
could take part in the British Section on Monday, 
August 15. A cash prize of 6l., 5I., 4/., 31. 3s. 3d. was given 
to each steamer attending, which was intended to help 
pay the rail expenses. This amount was given by foreign 
officers who did not judge at the Exhibition, it bein 
agreed that all the fire appliances should be judg 
by independent foreign officers, and not by any 
officers of the union. I have sent you a copy of the 
‘*Fire and Water” with the official competition list of 
winners with names. At the same time I may say that 
the union does not recognise any makers. 

Yours sincerely, 


Horace 8S, Foiker. 
Guildford, September 6, 1892. 





To THE Epiror of ENGINEERING. 

S1r,—Mr. Haleis on in error in his letter pub- 
lished on page 303 of your last impression, especially 
when he states that the list of awards I gave aa 
represent the Exhibition results. 

hese results were precisely as I gave them in my letter 

of August 24. This fact I have verified not only by a 
renewed reference to the official list, but by personally 
laying both my letters to you and Mr. Hale before the 
honorary secretary of the Nationel Fire Brigades Union, 
which had charge of the arrangements at Havre as far as 
they related to English brigades. That gentleman con- 
firms my statement that the result of the Exhibition was: 

1. Wimbledon (Merryweather). 

2. Aldershot ie 

3. oy seal “ ; 

4. Leyton (Fire Appliances Company). 

5. Brighton (Shand and Mason). 
The last-mentioned firm was, it is fair tosay, very imper- 
festly represented. 

As I have already said the different brigades ownin 
(or in the case of Rugby, and I believe Leyton, hiring) 
the engines, and not the manufacturers, were responsible 
for the machines, and for the condition in which they 
were placed upon the ground ; the makers did not inter- 
fere. It seems they were invited to attend (a fact of 
which I was previously unaware), but all had declined to 
exhibit. 

Your correspondent is in error even in the times he 
gives. The drill of the Leyton engine occupied, I am 
informed by the secretary of the National Fire Brigades 
Union, 2'min, 47} sec., not 2 min. 40 sec. as given by 
Mr. Hale. It will be seen that this fact totally destroys 
your correspondent’s position, which is untenable also 
on other grounds with which I need not trouble you. 

I am, Sir, your obedient servant, 


LEONARD MILLER. 
London, September 7, 1892. 


not 





FLOATING CRANES. 
To THE EpiTor oF ENGINEERING. 

Sir,—My attention has been drawn to the criticism 
which Mr. Jno. T. Corner made at the late Portsmouth 
meeting of the Institution of Mechanical Engineers, as 
reported in ENGINEERING cf August 5, upon my speech 
of the previous day advocating the use of floating cranes 
in Her Majesty’s dockyards, 





Mr. Corner stated that the use of sheer hulks was by 
no means a new thing for the dockyard service. Will you 
rmit me to point out that the floating cranes which we 
ave constructed for the London and St. Katharine’s and 
East and West India Dock Companies are infinitely 
superior in every way to the old floating sheer hulks, 
which, so far as I have seen any of them, were generally 
moored alongside a quay, and which no more compare 
with our floating cranes than one of James Watt’s original 
steam engines compares with a modern triple-expansion 
surface-condensing marine steam engine ? 

Our twin-screw Leet pe mages floating cranes are able 
to lift, swing through an entire circle, and transport 
any — up to the maximum for which they were 
designed. A floating crane can steam alongside a quay, 
lift a boiler crankshaft or cylinder on to its own Wall! 
steam with it alongside a vessel, whether moored to a 
quay or lying in a stream, and put it on board, perform- 
ing the converse operation with equal facility and quick- 
ness. The operation of shifting ships to and from fixed 
sheers is expensive and difficult, and the sheers cannot be 
used for another vessel until the ship previously requiring 
their services has been removed. A floating crane, on 
the contrary, can steam from ship to ship and perform 
any lifting operations which may Be required. 

As I stated at Portsmouth, I believe that the shipping 
of three 55-ton boilers upon H.M.S. Blenheim between 
nine in the morning and five in the evening is a record 
in shipping heavy weights. 

We have aiso designed these cranes for sea-going pur- 
poses, so that they may be able to steam to any part of 
the world ; a workshop with machine tools and smiths’ 
hearths being fitted on board the crane vessel. I believe 
that this type of floating crane, which would be capable 
of carrying out guns to replace defective guns in a 
blockading squadron, would be invaluable to any navy. 

As the safety of England depends upon the efficiency 
of the Navy, it is evidently of national importance that 
fleet and dockyards should be supplied with the most 
approved apparatus for equipping and repairing ships 
with their engines and armament with the greatest pos- 
sible speed. 

Tam, Sir, your obedient servant, 
WALTER HUNTER. 
48, Bow-road, E., September 7, 1892. 








DOORS IN BULKHEADS. 
To THE EpiTor or ENGINEERING. 

S1r,—The recent publication of the Transactions of the 
Institution of Naval Architects, 1892, affords a suitable 
opportunity for directing public attention to a fault 
method of Ler | and using water-tight doors in divi- 
sional water-tight bulkheads which obtains in steamers of 
all classes, especially in ‘‘ tramps.” 

On the 6th April last, Mr. B. Martell, Chief Surveyor 
to Lloyd’s Register of Shipping, and Vice-President of 
the Institution, read an important paper on “‘ Divisional 
Water-Tight Bulkheads as applied to Steamers and 
Sailing Vessels.” 

The strength, position, and efficiency of the bulkheads, 
and their value in helping to insure the safety of vessels, 
also the report and recommendations of the Bulkhead 
Committee, were the subjects treated of. 

Although unmentioned in the paper and subsequent 
discussion, full-size drawings of four types of water-tight 
doors hung on the walls of the theatre. 

Prevented by circumstances from taking part in the 
debate at the time, I beg the favour of insertion in your 
next issue of the following observations. 

Steamers built on the plan objected to, have their main 
bulkhead at the fore end of the forward stokehold ; it is 
the after bulkhead of the “‘ cross ” or ‘‘ reserve” bunker, 
which is the = of the main hold, and separated from 
the fore part by a light bulkhead, usually constructed of 
wood, 

This reserve bunker is used for coal or cargo, coal bein 
carried there on outward and cargo on homeward 


passages. 

To enable the trimmers to get at the coal when required 
at sea, oneand sometimes two water-tight doors are fitted 
in the main bulkhead on a level with the stokehold plat- 
form, and these are kept open while coal is being drawn 
from the reserve bunker for the fires. 

Practically speaking, the main bulkhead does not exist 
during the time these doors are open ; for in the event of 
collision below the water-line and water rushing into 
either of the holds adjacent, the chances would be 
innumerable against the practicability of closing the 
doors, as rust, coal dust, and the natural slope of coal from 
the reserve would render doing so very difficult, if not 
impossible. 

t seems strange that so much stress is laid on attempts 
to increase the number of bulkheads for safety of vessels 
whilst the practice here described is so onal 

Apparently the importance of this feature in the design 
and working of ships has been overlooked by shipbuilders 
and owners, as wellas by the Bulkhead Committee; I 
would only say there is no serious difficulty in the way of 
avoiding such bad structural arrangements. 

T am, Nir, yours faithfully, 
ALBERT J. Froup, A.I.N.A, 





Routine Stock 1n Austr1a.—Tenders have been invited 
for the delivery of 3000 goods trucks for certain Austrian 
lines. Belgian, German, and Swiss builders have been 
invited to compete. 





Tue Dusiin CenTrat Exectric Licutine Sration— 
ErratuM.—Messrs. Babcock and Wilcox, Limited, 
inform us that the length of the drums of the boilers 
a by them for this plant is 23 ft. 7 in., instead of 
32 ft. 7 in. as stated in our article in our last issue, 
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GRANGER’S STEAM NOZZLE VENTILATOR. 

Sream jets have often been used for inducing an air 
current for ventilating purposes, but in many cases the 
arrangements have been of a very primitive character 
and great waste of steam has resulted. The nozzle 
we illustrate on this page represents a form intro- 
duced by the Banner Sanitation Company, 24, Craven- 
street, Charing Cross, W.C., which has been suc- 
cessfully — to the ventilation of the New Law 
Courts at Birmingham and to many other buildings 
and steamships. The engraving shows a section 
through the jet orifices, which it will be seen are two in 
number and annular inform. This particular arrange- 
ment is the result of a number of experiments by the 
inventor, Mr. Granger, and is claimed to be very 
economical in steam. The nozzle is placed in a large 
sheet-metal pipe, which is coned in the neighbourhood 
of the jets. The rush of steam through the apparatus 








induces a powerful current through the pipe in which 
itis placed. The medium-sized nozzle, in which the out- 
lets for the steam are } square inch in area, is said to 
be capable of inducing a current of 70,000 to 100,000 
cubic feet of air per hour through the pipe in which it 
is placed, from which it will be seen that but a small 
supply of steam is required. As the apparatus works 
best with a low steam pressure of from 4 lb. to 5 lb. 
per square inch, the nozzle can be supplied from the 
exhaust pipe of a non-condensing engine, and a build- 
ing can thus be ventilated very cheaply. When the 
available steam supply is of a higher pressure than 
the above figures, a reducing valve is fitted. For use 
in cases where there is no existing source of steam the 
manufacturers supply a small low-pressure gas-fired 
boiler, constructed of copper, which can easily be fitted 
into any building, and requires very little attention. 








AMERICAN Patents.—The growth of the United States 
Patent Office has been remarkable. In 1790 three 
atents were issued; 100 years later the number was 
,292. The total number of patents granted during the 
100 years was 453,944, or an average of nearly 13 for every 


day. 


THe MancuEsteR Sutp Canat.—The Manchester City 
. Council on Wednesday resolved that the recent report 
presented to them on the Ship Cane] affairs, together 
with a letter from Lord Egerton, of Tatton, soliciting a 
further loan of at least 14 millions froma the corporation 
to the Canal Company, to complete the works, should be 
referred to the Ship Canal Special Committee of the cor- 
ration to investigate, and to report the terms and con- 
itions on which they would recommend that the assist- 
ance should be rendered. Sir J. Harwood, the mover of 
the resolution, defended the course taken by the corpora- 
tion last year in going to Parliament to borrow 3 millions 
in aid of the Canal Company, because they had a right to 
rely on the estimates and representations then made 
considering the character of those who made them. 
The sole alternative was to take that course or to 
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case of hematite, Scotch, and Cleveland iron, 


eavy steel rails are to Middlesbrough quotations. 


and 1l. in all other cases. 
er bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


The price of quicksilver is 





corporation directors had not long been added to the 
Canal Board before they found that the estimates must 
be increased by 863,600/. He did not wish to reflect upon 
anybody without full knowledge, but he was forced against 
his wishes to the conclusion that somebody must have 
known the truth. In January, 1&91, the estimate for 
dredging was only 300,000. ; by September, 1891, it had 
risen to 369,000/.; and, after an expenditure of 82,0007. 
between then and June last, the estimate for dredgin 

had risen in September, 1892, to 447,000/., plant and wor 

inclusive. These facts, he remarked, were stagger- 
ing. After mentioning other discrepancies, he pointed 
out in reference to a suggestion that the corporation 
directors were in part responsible, that before the 

took their seats half of the 3 millions they undertoo 

to provide had been already swallowed up by the three 
items of an overdraft of 413,0007. from the bank, a loan 
of 239,0002. on first debentures which were ultimately not 
taken up, and the deficit of 863,000. above mentioned. 
He protested inst the excuse founded on errors in 





let the estate go into liquidation. Unhappily, the 


estimate, observing that such an excuse only tended to 





create the impression that no estimates whatever could 
be trusted. e believed an initial mistake was to make 
the canal in the natural waterway, which was never free 
from floods and irruptions, involving charges that could 
not be calculated. He almost trembled to apply to Par- 
liament again. It was important to our commerce with 
India, China, and Africa that the canal should be 
finished. He did not say that 2,000,0007. more would 
finish it; but considering the immense economies now 
effected, the estimates ve a reasonable aa 
tion that that sum would be sufficient. Mr. Williams 
commented on the way in which he said adverse 
estimates of cost had always been ignored by the 
canal promoters, though submitted to Parliament by men 
of eminence, who were competent judges. The Liver- 
pool Dock Board engineers’ estimate had been 16 millions. 
He contended that the general —_, of the canal 
directors from the outset had been one of “‘ present expe- 
diency.” The question with them seemed to have been, 
**How much can we conceal, or how little can we tell so 
as to tide over the present emergency ?”—TZimes. 
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SENSITIVE DRILL. 
CONSTRUCTED BY THE BRITANNIA COMPANY, COLCHESTER. 





Tue machine, which we illustrate above, has been 
built by the Britannia Company, of Colchester, for 
dealing with light work, for which it is much more 
convenient and rapid than a heavier machine. The 
drill spindle, which is entirely belt-driven, as shown 
in the engraving, runs very rapidly, and is counter- 
balanced. It can be fed by hand through 6in., and 
its nose is fitted with a convenient scroll chuck. Holes 
can be drilled up to § in. in diameter. The bearings 
are very long, as is necessitated by the _ speed at 
which itruns. The drill table is adjustable in height 
and can be swung clear of the spindle, when the drill 
is to be used for centering articles for the lathe, or 
similar work. The starting and stopping of the 
machine is effected by a treadle which operates a belt 
fork, as shown. Agreat range of speed can be obtained 
by means of the belt cones. The total height of the 
machine is 6 ft. 6 in. and its weight is 5} cwt. 





INDUSTRIAL NOTES. ; 

During the present week the one great topic of con- 
versation in labour circles is the doings, proceedings, 
and proposals of the Trades Union Congress, now sit- 
ting at Glasgow. Reference will be made to these in 
our next issue, when the whole of the proposals are 
before us, and the proceedings have ended. But the 
two subjects which will be watched with the keenest 
interest are the discussion and decision on the eight 
hours question and the election of the secretary to 
the Parliamentary Committee. The eight-hours move- 
ment has undoubtedly undergone a change in some 
respects. The textile workers have hitherto been 
strongly and unitedly opposed to legislative inter- 
ference in the hours of labour of adult males. Within 
the last two months votes in favour of interference 
have been carried by the Lancashire spinners, and by 
some of the weavers; what the final attitude of the 
delegates from those bodies to the Congress will be 
remains to be seen, A change of front in this question 
by a section, whose pronouncement has been opposed 
to the innovation of law, does not prove the utility of 
the proposed enactment, nor does it indicate any pro- 
bability of its being carried by Parliament. It only 
proves the fickleness of the masses, and the instability 
of some of the labour leaders. With respect to the 
secretaryship, the opposition to Mr. Charles Fenwick, 
M.P., is personal, and is based upon his action and 
attitude with regard to the eight hours. That he has 
been an able and efficient secretary few willdeny ; but 
he is not convinced upon the legislative proposals for 
the eight-hours day, and in this respect he is backed 
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up by the large body of miners whose representative 
he is at the Congress. Ability, experience, and cha- 
racter stand for nothing, if a man is opposed to legal 
enactment on the hours of labour, with some of the 
newer men at the Trades Union Congress ; but whether 
the great mass of the workers will indorse that view 
remains to beseen. The future of these congresses 
will be yc. aa by this one-eyed policy on matters 
of mere procedure, 





The condition of the engineering trades throughout 
Lancashire manifests but little change as compared 
with several weeks past. In some branches the lead- 
ing firms are kept well engaged with work on hand, 
but it is only in exceptional cases that they have any 
great weight of work ahead, or prospective orders of 
any large extent. Taking the whole of the branches 
of the engineering trades, the establishments are but 
indifferently supplied with work, and the outlook is 
not at all encouraging. There are, however, some fair 
inquiries for locomotives, chiefly from abroad; but 
these orders are being competed for at very low prices, 
with the view of keeping the works going. The lead- 
ing machine toolmakers are fairly well off for work at 
the present time, and the heavy stationary engine 
makers are tolerably busy. Some of the large mer- 
chants have orders in hand to keep them going for the 
present. The complaint is, however, that the weight 
of new work coming forward is not, as a rule, sufficient 
to insure any prolonged activity without additional 
orders. Boilermakers continue busy, and a fair amount 
of new work is in view. The one point of great in- 
terest to the workers generally is that the discharges 
and suspensions have not largely increased in the chief 
branches of the engineering trades. The iron trade is 
dull and inactive, but the prices are well maintained. 
This is owing to the continued scarcity for immediate 
delivery. Buyers, it appears, only place out orders 
where they are absolutely required for immediate pur- 
poses in the hope that prices will recede ; but there is 
little prospect of this at present, as makers are so fully 
sold that they have no need to seek orders by lowering 
— Themanufactured iron tradeisnot sowelloff, the 

usiness done is small, and fresh orders are only secured 
at low rates. The steel trade is also inactive, with a 
weakening tendency in many cases. There is an 
absence generally of labour disputes in all branches of 
the engineering trades and cognate industries, while 
in the iron and steel trades rates of wages are mainly 
governed by the sliding scales mutually agreed upon 
by the iron and steelworkers and the employers in all 
the chief centres of those industries. 





In the Sheffield and Rotherham district trade gene- 
rally has not improved, but in some branches there is 
a little more activity. Manufacturers of railway 
material are well employed, and there are no signs of 
any reduction in the quotations for tyres, wheels, 
springs, axles, or other articles. There are fair 
inquiries for forged materials, bars, angles, and sheets. 
The rolling mills and tilts are not, however, active, 
and at present there are few signs of any real revival. 
The cutlery trades are dull, the falling off being 
mainly due to the McKinley tariff and to the 
— disturbances in the Scuth American States. 

he unfortunate dispute at Messrs. Rodgers and 
Sons’ establishment still continues, but the dis- 
pute has not extended to other firms up to the 
present. The file and machine trades are better em- 
ployed, and some of the other local industries are 
slightly better off for work than they were. It was 
expected that the discontinuance of the play-day 
among the miners would better the condition of trade 
somewhat by possibly reducing the prices of fuel, but 
it ——- that the colliers have done just as much in 
the five days as in the six. The result of the stop-day 
in each week has not therefore reduced the output to 
~ considerable extent. In point of fact the whole 
policy has been little better than a farce, except that 
it has enabled the coalowners and the merchants to 
keep up prices without any corresponding advantage 
to the men and with some disadvantage to other 
industries. In all the chief industries of the 
district there is an absence of labour disputes, 
except in the case mentioned. But if the firm of 
Messrs. Rodgers and Sons is successful, other firms 
will follow suit, and further strikes may take place, 
Sheffield has been prominent at the Trades Union 
Congress with certain proposals of a restrictive charac- 
ter upon trade, but whether these proposals will be 
indorsed by the other delegates is questionable. 





Work is progressing in the Cleveland district, 
but the output does not keep pace with the require- 
ments. Though there is a large production, iron 
does not seem to be more plentiful, the pressure for 
shipment being increased rather than diminished. 
Some of this pressure has been due to the cholera 
scare, and the fear that some of the Continental ports 
would be closed. Consumers from abroad are there- 
fore urgent in their demands for supplies. The firm- 
ness in the pig-iron market is well maintained there- 
fore, and there does not seem to be any indication of 
lower prices at present. Some dulness is experienced 
in the finished iron and steel branches, and some of 
the works are only doing short time. Prices in those 
departments are tending weaker, but no decrease of 
any moment is manifest in the quotations. The district 
is free from any serious labour dispute, although the 
reductions in the engineering, shipbuilding, and 
cognate branches extend to the Middlesbrough district. 
Things are quiet also in connection with the ironstone 
miners and the quarrymen, although there is a good 
deal of discontent with the introduction of the new 
drilling machines, and the consequent derangement of 
prices and rates of wages. These matters will, how- 
ever, settle themselves when the men are a little 
more used to the new order of things and the normal 
output is determined. 





The reductions in the rates of wages now accepted 
by the engineers, steam enginemakers, boilermakers, 
and iron shipbuilders, and cognate trades in Newcastle, 
Sunderland, and other districts on the Tyne and the 
Wear commence with this week, this being the first 
full-pay week inSeptember. Possibly the trade of the 
district will be a little more steady when the men 
have settled down to the new scale, and it may be 
that the output will increase in most of the districts. 
Whether the reductions will really give a fresh spurt 
to trade is problematical; they may, however, keep 
some of the works going for a time. 





The dispute which has been threatening for a 
long time at the Blaenavon Steel Company’s works, 
in Monmouthshire, eventuated in a strike at the 
close of last week by the boilermakers and engine- 
men. It is silhont that the wages of the men 
at those works are lower than at any other works 
of the kind in Great Britain. It is stated that the 
boilermakers’ wages are only 2s. lld. per day and 
the engine-drivers 3s. 4d. per day; both bodies of 
men demand 5s. per day, or nearly equal toan advance 
of 2s. additional per day on the average, 2s. 1d. in one 
case and ls. 8d. in the other. The advance asked for 
is so large that a strong opposition will doubtless be 
offered to the men. The men are, it is said, members 
of the Dockers’ Union, but some are members of the 
Boilermakers and Iron Shipbuilders’ Union. The 
members of the Dockers’ Union will receive 10s. per 
week strike pay. As a result of the strike all the col- 
lieries of the company have been closed, some 4000 men 
being thrown idle, These will not be entitled to strike 
pay from their union, as they are not on strike but only 
idle in consequence of it. In the Engineers’, Boiler- 
makers’, Steam Enginemakers’, and other unions, they 
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would be entitled to out-of-work allowance, but no 
such provision is made in the rules of the miners’ 
unions nor of the Dockers’ Union. 


The North of England Conciliation and Arbitration 
Board report a slight advance in the prices of finished 
iron over the preceding report, namely, from 51. 9s. 3d. 

r ton to 51. 9s. 9d. per ton, but the advance in sell- 
ing prices does not warrant any change in the rates of 
wages under the sliding scale. The men have refused 
to sanction the proposed amalgamation of the sliding 
scales as suggested by the joint committee of the North 
of England and the Midland boards, the proposals of 
which have been before the two bodies for several 
months past. The irregularities complained of will 
therefore remain until some dispute again brings the 
matter up for reconsideration. The refusal will affect 
the midland workmen most in all respects. 








The expiration of the sliding scale in the iron and 
steel industries of South Wales, and the failure of 
both parties to come to an arrangement for its con- 
tinuance, has led to notices being given to terminate 
all contracts in the iron and steel works of South Wales 
at the end of this month. This action, together with 
the strike at Blaenavon, will cause much trouble all 
over the district. ' 

The trades and labour councils of Merthyr have 
been engaged in formulating proposals with the view 
of preventing strikes. This action is all the more 
commendable, seeing that just at this moment the 
workmen of this district have given notice to terminate 
the sliding scale under which the wages are regulated. 
The promoters state that they are not averse to the 
sliding scale system, but they desire some amendments 
in iohede of the scale. This is reasonable, and will, we 
hope, meet with success. The proposals are: (1) That 
wages shall be advanced or reduced 10 per cent. in 
every shilling, or 1} per cent. for every 14d. per ton, 
the standard basis to be 7s. 8d. and under 7s. 94d. per 
ton as per the December rates of 1879; (2) that an 
umpire be appointed in all cases of dispute ; (3) that 
the meetings of the committee be open to the press ; 
and (4) that thereshall be joint action as to the selling 
price of coal. Now that the proposals are made public 
it is possible that some basis will be agreed to for con- 
tinuing the scale. 

There is, however, another aspect of the question 
which might militate against the re-enactment of the 
scale. Many of the miners and others who have been 
agitating against the scale have left the miners’ federa- 
tion, and have joined the dockers’ and other unions, 
so that when the representatives of the miners and 
the employers meta few days ago it was found to be 
impossible to come to any general arrangement. The 
disaffection is not confined to the miners, but affects 
the iron and steel workers, many of whom have joined 
the new labour unions, These men hope that their 
unions will enforce the demand for higher wages, 
especially as the wages have been reduced nearly to 
the old basis by successive reductions under the scale. 
The situation is a grave one for all the industries of 
South Wales and Monmouthshire, especially at a time 
when there is great depression in the tin-plate trade, 
and some signs of depression in several other industries, 


The dispute of the employés of the Salt Union at 
Winsford and Northwich has very nearly rivalled 
that at the Homestead Works of Messrs. Carnegie, at 
Pittsburg. The men on strike evinced a determination 
to prevent the employment of non-union men, and 
made an attack upon the Meadow Bank Works where 
the non-union men were lodged and fed. On the 
arrival of a train of some 200 men from Liverpool, the 
non-unionists were attacked, their clothing and other 
effects were thrown into the river and many of the 
men were maltreated. When the men were landed at 
the Meadow Bank Works, the union men attacked the 
place furiously and managed to enter the works. Upon 
a promise to protect them if they consented to return 
to their homes, the men were escorted back to the 
special train which had brought them to Winsford, 
and were sent back to Liverpool. At a subsequent 
attempt to land 150 more men they were again 
attacked, and the men were afraid to leave the train. 
Afterwards the Salt Union launch, Nymph, was 
attacked by the crowd and nearly sank. Several 
officials are reported to have been injured, and a police 
sergeant was struck with a brick on the head. This 
riotous conduct continued until the crowd was charged 
by about 200 police, and one or two arrests were made. 
At a later date the military were called out, some 
forty of them being told off for patrol duty, while the 
remainder were stationed at the town hall in case of 
emergency. All this rioting and violence will only 
recoil upon the heads of the workers. If the union of 
the men were as strong as that of the engineers, the 
boilermakers and iron shipbuilders, compositors, and 
other old unions there would be no need of violence. 
Many of these men have only been in union for a year 
or two, and they think that they can rule the roost by 
sheer intimidation. That policy was tried years ago 


and failed. A strong well-conducted union can make 





itself felt without violence and can win the battle, if 
the battle can be won at all, without intimidation. 


Mr. William Mather, M.P., largely engaged in the 
large engineering works at Salford, has intimated his 
intention to introduce a kind of optional Eight Hours 
Bill into Parliament next session. The objects and 

urport of the measure are not quite clear, except that 
it is toempower the unions in the various trades to fix 
the working hours by resolution from time to time, 
which resolution shall, for the time being, have the 
force of law, after submission to and ratification by 
the employers. But really employers and workmen 
have this power now. If it means that no man shall 
be allowed to work more hours than those fixed by the 
union, then it will be coercion is so far as others out- 
side the union are concerned. If the men in a tradeare 
tolerably unanimous they can fix the working hours, 
and do fix them, for the whole trade. The men not in 
union generally fall in with all the useful advantages 
gained by the union, and these advantages are valued 
all the more because of the vigilance with which they 
have to be maintained. It‘is not the working hours 
that cause danger to the unions, but variations in 
wages. Yet no one proposes to fix wages by Act of 
Parliament. 





The suggestions of the ex-president of the Dockers’ 
Union for the reorganisation of the docks of London 
is more properly a scheme for lessening the cost of 
taking in and discharging the cargoes by means of 
cranes, lifts, and other labour-saving appliances and 
machinery, than for bettering the condition of the 
dock workers. The scheme would lessen the cost of 
loading and discharging by about ls. 6d. per ton, and 
would displace a large number of workers. Doubt- 
less it would tend to give more permanent employment 
to the smaller staff required, but what, from a docker’s 
point of view, is to become of the displaced labour ? 
Mechanical appliances are commendable in all cases, 
but, as a rule, the men complain of their immediate 
effects upon labour. 





The lock-out of tailors would seem to be nearing an 
end. At Ashton-under-Lyne the men have been in- 
vited by the masters to return to work ; this action 
affects about 150 men. At Bradford one of the largest 
employers sent for his men and agreed to resume 
work. It is expected that others will follow. The 
master tailors have issued a manifesto, in which 
they state that they are as willing as the men to 
put an end to the evils of insanitary workshops, 
and to insure proper safeguards where the work is 
done at home. But they rather intimate that the 
object of the men is to put anend to sub-working. In 
any case the discussion of the terms is an indication 
of a possible settlement. Inso far as the tailors desire 
better sanitary conditions of work they merit public 
sympathy, for their union has for years paid away 
large sums to prevent contagion in cases of fever or 
other infectious diseases, by the removal of the 
workers suffering from such from the workshops in 
which they worked, Five large firms in Manchester 
and Sheffield have withdrawn the lock-out, and their 
men have returned to work. The Scotch employers 
have refused tolock out their men, so that the dispute 
has so far been localised. In the metropolis the men 
remain at work, 





The strike of bricklayers at Bromley and adjacent 


districts in Kent continues, and there appears to be | 8™ 


little prospect at present of the dispute being settled. 
In reality the men only desire that the recent arrange- 
ment entered into by the master builders of London 
with their men shall be binding in the metropolitan 
district, and in most instances the employers have 
conceded the terms. In Surrey and Middlesex most 
of the master builders have agreed to the terms ; very 
few even attempted to hold out. 





Just at a time when the play-day has been practi- 
cally abandoned in all the mining districts the dispute 
at the Accrington Collieries has assumed a more acute 
stage. Three months ago some 600 men struck work 
over the play-day question, but the colliers outside the 
union remained at work. These were subsequently 
joined by other non-union men from various parts of 
the country. It has now been decided to continue the 
struggle, and to strengthen the pickets all ees | the 
line. Themen at work are offered inducements if they 
will come out, and they are denounced if they will not. 
The Federation have resolved to increase the strike 
pay of those whoarestill out, and to make the —— 
long and bitter. But then the play. day is practically 
abandoned, why not the policy also? 

In the Durham coalfields the men are gradually 
getting back to their old pits, some of which had been 
so injured by the long strike that the workings could 
not be resumed until a large amount had been expended 
upon them, and some time had elapsed to make them 
perfectly safe. In Northumberland the men have 
been working peaceably, under a very. small reduction, 
amid all the troubles and disputes elsewhere. 





The Northumberland Miners’ Association are not 
going to allow Mr. Burt to sever his connection with 
them, after twenty-seven years of honest, earnest, and 
useful work, without some fitting memento of the 
mutual trust and regard from those with whom and for 
whom he has so long worked. His elevation to an 
Under-Secretary of State is felt to be an honour to the 
miners, as well as to the man upon whom it is con- 
ferred, and doubtless they will celebrate the event in 
some worthy manner before the honourable member 
leaves the scenes of his early labours, and the Associa- 
tion to which he belonged, to take up his permanent 
residence in the metropolis in order to attend to his 
duties at the Board of Trade. 





PORTSMOUTH SEWAGE OUTFALL 
WORKS .* 


By Sir Freprrick BraMweELt, Bart., D.C.L., LL.D., 
F.R.S., Past-President. 


THERE is so little of novelty, or of matter calling for 
attention, in the Portsmouth Sewage Outfall Works, that 
the author feels bound to apologise to the Institution for 
presenting a paper upon them. Heoffers, however, these 
three facts in excuse—the first, that the works are in the 
town where the Institution is holding its Summer Meeting 
and can therefore be readily visited ; the second, that they 
were carried out by one of your Past-Presidents ; and the 
third, that the system depends entirely upon the employ- 
ment of steam engines and pumps, and is therefore 
essentially one of mechanical engineering. This paper 
does not pretend to deal with the sewerage system of the 
district generally, with the original designing and laying 
out of which the writer had nothing todo. He found that 
system in existence, and, except that, prior to the com- 
mencement of the outfall works, there was undertaken 
the task of clearing out accumulations of sludge from the 
sewers, and that during the execution of the outfall works 
some portions of the system were renewed with better 
materials and rearranged so as to give better falls, he 
wishes it to be understood that the title of the paper 
practically expresses the limit of the work for which he is 
responsible. 

District.—The district to be sewered being of con- 
siderable extent, and as a rule flat and low-lying—indeed, 
but slightly above the sea-level—those who had laid out 
the works of sewerage had found it impossible to obtain, 
or even to approximate to, a proper inclination of the 
sewers, without causing their point of delivery into the 
sea to be at some depth below ordinary high-water ; and 
therefore the original outfall plan, which was in operation 
immediately preceding the time when the writer under- 
took the work, was one that involved the pumping of 
some portion of the sewage. 

Sewerage System and Pumping Arrangements.—The 
system of sewers and the arrangements for pumping were 
generally as follows: For Portsmouth soi | for the out- 
lying neighbourhood there were, and still are, four main 
arterial lines of sewers, as shown in Fig. 1, page 338, 
which is a rough map of the area to be drained and of its 
surroundings ; two of the lines are at a high level, and 
two at a low level, each line passing through a different 
portion of the district, and each being provided with its 
tributary sewers, drains, and house connections. These 
four lines converged towards the Henderson-road at 
Eastney, and were there brought into two main lines, one 
high-level and one low-level, which delivered into sumps 
at the pumping station, situated at the eastern end of the 
Henderson-road. From these sumps the sewage was 
lifted by engines, constructed by Clayton, of Preston, 
into an outfall brick sewer, which, proceeding from the 

umping station, terminated on the seashore at Fort 

umberland, and was continued by twocast-iron pipes of 
3-ft. bore, extending about a quarter of a mile into the sea. 
Outfall.—It need hardl said that commonly the 
eatest difficulty, in fact the difficulty, in town drainage, 
is to find an outfall which will admit of the delivery of 
the sewage without setting up a nuisance; a nuisance 
which either may be one recoiling upon those who have 
delivered the sewage, or may be, and not infrequently is, 
one that is inflicted upon another locality. In the 
case of seaside towns, such as Portsmouth, the 
simplest and the most ready way of dealing with 
sewage, when collected, is to deliver it into the sea, 
choosing if possible some point where its delivery will not 
be a nuisance, and also if possible some point where it 
can be caused to flow into a tidal or other current, which 
will with certainty carry it away from the neighbouring 
shores. In this particular respect Portsmouth is well 
placed; for, as will be seen on reference to Fig. 1, 
there is situated about a mile to the east of South- 
sea the large natural reservoir or body of tidal water 
called Langstone Harbour. The main channel to this 
harbour from the open sea passes near Fort Cumberland, 
and is there only some 400 yards wide ; and as the greater 
portion of the water of Langstone Harbour flows in and 
out through this channel at each tide, the maximum cur- 
rents at spring tides has a velocity of sometimes as much 
as five to six milesan hour. It is obvious that, in order 
to obtain the advantages afforded by the proximity of 
Langstone Harbour to Portsmouth, the delivery of sew- 
age should never be made during a flood tide, as that 
would simply mean carrying the matter into the harbour, 
to be there demonlted and to accumulate. It is further 
obvious that the delivery should be confined to so much 
of the ebb tide as will cause the sewage to be carried to 
such a distance that it shall not return during the later 
portion of the flood, and thus shall not reach the harbour 
or the adjacent foreshores, 


* Paper read before the Institution of Mechanical 
Engineers at Portsmouth, 
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In the scheme of outfall which preceded the works 
carried out by the writer, the intention was that the 
pumping engines should go to work at about one hour 
after high water, continuing for the whole of the early 

rtion of the ebb; in fact until the tide had fallen so 
ow that the outfall sewer would deliver naturally. This 
arrangement, however, was attended by the difficulty of 
the cessation of the delivery of sewage during a consider- 
able portion of the flood tide. And further—the produc- 
tion of sewage being continuous, although not uniform, 
while the period of delivery must vary in its time from 
day to day according to the tide—it followed that every 
fortnight there occurred times when the hours of greatest 
production of sewage were the very hours during which 
the sewers could not deliver naturally, and when also the 
pumps should not work. At such times the sewage had 
to accumulate in the sewers. the accumulation beginning 
from the immediate neighbourhood of the pumps, and 
extending backwards up the sewers to such distance 
inland as sufficed to contain it. It need hardly be said 
that this was a system where, owing to the cessation of 
all current in the sewers, subsidence of the more solid 
portions of the sewage readily took place; and a great 
part of this subsidence was not cleared out by the renewal 
of the current in the sewers when pumping was recom- 
menced. Under these circumstances it was not surpris- 
ing to find that, in the effort to make a compromise 
between the conflicting difficulties, the outflow was con- 
tinued not only during the whole of the later portion of 
the ebb tide, but frequently also for some portion of the 

tide; and that, notwithstanding this improper ex- 
tension of the pumping time, serious accumulations of 
material took place in the sewers. 

Tidal Experiments.—Before proceeding to develop an 
outfall system which should overcome these difficulties, 
the writer thought it necessary to obtain practical 
and trustworthy information as to the behaviour of 
the currents after they had flowed out from Langstone 
Harbour, under all the changes of tides from springs 
to neaps, and as far as possible under the variations due 
to the directio 1 and force of the wind. During the 
winter and spring of 1883-4 a long series of experiments 
were carried out in all sorts of weather, and in all states 
of the tide, by means of the usual vertical float, made of 
a piece of scaffold-pole, 6 in. in diameter and 5 ft. long, 
and weighted at its lower end, so that in still salt water 
about 4 in. only of the upper part was above the service. 
The floats were in all cases put into the sea as nearly as 
possible at the intended point of delivery of the sewage, 
and were followed by a boat, in which were the observers, 
who at regular intervals took the bearings of certain fixed 
points on the shore, by means of an azimuth compass or 
of a theodolite. A compass used in these experiments, 
and of a convenient form, is on the table. In all, 
something like thirty experiments were made. The 
records were afterwards plotted, and Fig. 2 shows 
roughly the results. From this it will be seen that, 
whether the tides were springs or neaps, and whatever 
might be the direction of the wind, the floats, immersed 
shortly after high water, were carried out to sea, and had 
no tendency to re-approach the shore. Theseexperiments 
confirmed the anticipation and hope entertained, namely, 
that if the delivery of the sewage could be confined toa 
brief period, beginning shortly after the commencement 
of the ebb tide, it would be possible to fulfil the condition 
of getting rid, once and for all, of the sewage matter of 
Portsmouth, without the production of nuisance either to 
Portsmouth itself or to any other locality. 

With respect to the other part of the problem—that of 
preserving a continuous flow in the sewers—the solution 
clearly was to keep the pumping power constantly at 
work, and to provide it of such capacity that it should be 
able to deal with the maximum amount of sewage (not 
only for the present time but for fifteen years to come), 
and also with that portion of the rain water which would 
inevitably find its way into the sewers along with the 
house sewage, the ordinary rainfall being partly disposed 
of by a separate system. 

Storage Tank.-—These two conditions—of the pumping 
power being continuously at work, and of the delivery of 
the sewage being restricted to two brief periods in the 
twenty-four hours, namely, shortly after each high water 
—involves the provision of a storage tank of sufficient 
capacity to contain all that was pumped during the 
time the outfall was closed, in fact the maximum sewage 
then being brought to the existing pumping engines, and 
the sewage of Stamshaw, an outlying part of the borough 
to the north, and of the Government establishments, 
dockyard, barracks, &c., not at that time connected with 
the system, and also a certain portion of the rain water. 
Further, an estimate was made, based on the increase of 
the population in the previous decennial period 1871-81, 
of the probable population to be dealt with at the end of 
the next fifteen years. Bearing these circumstances in 
mind, it was determined to give the tank an aggregate 
capacity of 44 million gallons. 

Having regard to the necessity for very rapid discharge 
from the tank into the sea, a discharge in fact restricted 
to an hour, it was obviously desirable that the site of the 
tank should be as near to the point of delivery as possible, 
so as to keep down the length of the very large outlet 
channels required. Fortunately the Corporation of Ports- 
mouth, by agreement with the military authorities, were 

rmitted to make use of the glacis of Fort Cumberland 
fr the site of the tank; and were thereby enabled to 
construct it on the very margin of the channel from Lang- 
stone Harbour. 

As it was necessary to keep the upper surface of the 
tank at such a level that its cover, forming once more the 
glacis of the fort, should not be raised so as to interfere 
with the line of fire, and as it was also necessary that the 
floor of the tank should be but little below ordinary high 
water, in order to enable it to be entirely emptied when 





the tide had fallen but a small distance, the depth of the 
tank had to be limited to 11 ft. 6 in., thus involving an 
area (including the outer walls) of some 1? to 2 acres. 

The tank is divided in plan into three compartments, 
as shown in Fig. 3, wilh are distinct and are practi- 
cally equal in area. Any one of these can, if neces- 
sary, be thrown out of use for repair; and, as will be 
seen from the diagram, advantage has been taken of this 
division to enable any compartment, by means of the cross- 
culvert at the sea end, to be flushed for cleansing purposes, 
by passing through it to the sea the contents of either or 
bath of the other compartments. Further, although the 
tank is filled by pumping, and not by gravitation, and 
therefore there should not be pumped into it any sewage 
in excess of its capacity, yet each compartment of the tank 
is provided with an overflow direct into the outlet culvert, 
as shown in the transverse section of the tank in Fig. 4. 

Ventilation.—As the tank occupies the glacis of Fort 
Cumberland, the military authorities, as one of the con- 
ditions upon which the use of the land was granted, 
insisted upon some artificial mode of ventilation being 
provided, because fears were entertained by them that 

ssible nuisance might be caused to the garrison of the 

ort. Advantage was taken of the overflow and outlet 
culvert to ventilate the tank by connecting it through a 
flue to a chimney having its outlet at a height of 90 ft. 
above the ground level, the inlets for fresh air being 
through the roof of the tank, each provided with a self- 
acting flap valve, hung so as to open only inwards, and 
placed at the sea end of the tank, the part most remote 
from the fort. A furnace is provided at the base of the 
chimney ; and all the air supply for this furnace is, as a 
rule, drawn from the tank, and so through the fire, thus 
providing for the combustion of deleterous gases. 

Construction.—The tank was constructed with Portland 
cement concrete walls, with an internal brick facing set 
in cement, and with a vertical water-tight collar-joint, 
also in cement, between the concrete and the brick lining. 
On the brickwork of the lining walls, in which at inter- 
vals brick piers or pilasters are built, and on cruciform 
brick piers founded on the concrete bottom of the tank, 
the brick arches forming the roof are carried; the 
haunches of these arches are filled in with rough con- 
crete, laid with a fall towards small drains which are 
carried on the concrete in the centres between the arches. 
On the completion of the arched roof the shingle and the 
mould were replaced, and the surface was sown with 
grass and clover seed. 

The tank roof had to be of sufficient strength to carry 
field artillery, which in any military operations might 
possibly have to traverse it. Experiments were made to 
find the minimum number of half-brick rings necessary to 
support, with arches of this character, the required 
weights. There is a photograph on the table taken 
from a test arch with the load on, and Fig. 5 is en- 
larged from this photograph. There is also a series of 
photographs taken of the tank in various stages, which 
may be interesting. 

As a result of the tidal gr pe it was found 
desirable to provide for the whole of the sewage being 
discharged in a period of one hour, this period commenc- 
ing from an hour to an hour and a half after high water. 
That is to say, with the very slight head provided by the 
tank, the whole of its contents, namely 44 million gallons, 
had to be got rid of in sixty minutes. The outlet culvert 
which extends crossways of the tank at the end farthest 
away from the sea, was therefore made as large as 64 ft. 
by 5ft., or roughly more than 30 square feet in area. This 
culvert delivers into a small chamber from which three 
cast-iron outlet pipes, each 3 ft. 6 in. diameter of bore, 
were laid across the foreshore to below low-water mark. 

Discharge Valves.—In order to avoid the necessity of 
employing very large valves, needing several men to work 
them, it was found imperative to provide each of the 
compartments of the tank with as many as three valves ; 
so that, to deal with all the compartments, nine valves 
had to be worked. As the maximum time during which 
discharge should take place was one hour, it was obvious 
that only a few minutes could be afforded for the opening 
of these valves; for, allowing only the very modest time 
of five miuutes for the opening of one valve, the whole of 
the nine would have required three-quarters of an hour ; 
or, having regard to the shifting from valve to valve, 
more pens Ben an hour; so that the last valve would not 
have been opened until the whole time at disposal for the 
emptying had elapsed. 

Turbines.— After the first of these nine valves had been 
finished and tried at the factory, it became evident that 
some kind of motive power would be necessary for open- 
ing them. Many suggestions were made and considered. 
Finally a plan was proposed by Mr. Harris, now the 
writer’s partner, which solved the whole difficulty. The 
principle upon which Mr. Harris’s plan is based is that 
of making the sewage itself open the outlet valves. This 
is effected by gearing up each of the main valves toa 
small turbine, as shown in Fig. 6. Each turbine is 
provided with a sluice 6 in. square, having a spindle, 
carried up above the roof of the tank, finishing in a hand- 
wheel. All that the tank attendant has to do, when 
outlet time arrives, is to open in succession these nine 
turbine sluices. As soon as the turbine is in motion, the 
continuance of the revolution of the sluice spindle, by 
means of a screw upon it, puts an Addyman clutch into 
gear with the spindle of the main valve ; and the turbine 
continuing to work rotates through wheel gearing 
the spindle of the main valve, thereby lifting the 
valve. As the valve rises, it carries up with it a hori- 
zontal projecting plate, which, on reaching the top, closes 
the outlet from the bottom of the turbine, thus causing 
the turbine to cease work, and bringing it and the main 
valve quietly to rest. The result of this arrangement is 
that one man is able to open the whole of the nine valves 
in succession in something less than ten minutes, each 





of the valves being about 4 ft. by 34 ft., equal to an area 
of about 14 square feet. ‘Some doubts were expressed as 
to whether this plan, which seems complicated in de- 
scription, would work satisfactorily, having regard to the 
fact that sewage was the operating liquid for the tur- 
bines; but the writer is glad to be able to say that from 
the time of opening the works until now no trouble at all 
has been experienced. As will be seen from the diagram 
No. 6, each turbine is surrounded by a galvanised iron 
screen, so as to prevent large ‘‘ flotsam and jetsam” from 
interfering with the working of the gear. 

By means of these nine main valves, the outlet culvert, 
and the pipes, it is possible to empty the whole of the 
compartments of their contents is something like fifty 
minutes, or in less time than that shown by the tidal 
experiments to be necessary ; and to dothis at no greater 
cost than the wages of one attendant. For shutting 
down the valves there is ample time after the sewage has 
been discharged ; the attendant readilycloses them, which 
is a fairly easy operation, as their weight assists him. 

Electrical Indicator.—The authorities desired to have 
the means of assuring themselves from day to day as to 
the time of tide when the discharge from the different 
compartments of the tank was commenced, and also as 
to the duration of the discharge. With the object of 
affording this information to them, and also to the men 
in charge of the pumping engines, an electrical indicator 
was fixed in the engine house, which, combined with 
clockwork, shows at every 6 in. depth the rate at 
which the tank is being filled, and then shows the time 
at which the discharge is commenced, and the duration 
of that discharge. Some of the actual diagrams thus 
obtained are on the table, and Fig. 8 on the wall is an en- 
largement of one of these. From the records it will be 
seen how satisfactory has been the rate of emptying, 

Outlet Pipes.—The fixing of the three cast-iron pipes, 
laid across the foreshore for the discharge of the sewage, 
was a work of great difficulty, and of some danger, 
owing to the swiftness of the tid» current and to the 
exposed nature of the shore at this point. As will be 
seen from Fig. 7, the mode adopted for securing the 
pipes is an extremely substantial one, consisting of a 
series of rows of screwed piles, carrying cross-iron sup- 

rts. The ends of the pipes are protected by a dolphin, 
constructed of strong wooden piles driven into the fore- 
shore, and surmounted by a beacon, which is used for the 
purposes of navigation of the entrancechannel. Prior to 
the erection of this dolphin, some fears had been ex- 
pressed, based upon what had happened to previous 
dolphins at this place, as to the possibility of any struc- 
ture being erected capable of withstanding the severe 
effects of winter storms; but the writer is glad to say 
that the six years which have elapsed since the dolphin 
was erected have passed without damage toit of any kind. 

Groynes.—The banks of the channel being exposed to 
very heavy weather, and to the scour produced by the 
rapid flow of the tide, observation was made as to the 
effect upon the fore-shore in times past ; and it was found 
that in the neighbourhood there had been very consider- 
able movements of shingle, sometimes by way of accre- 
tion, but also sometimes by way of removal, involving 
the destruction of a certain sea-wall work that had been 
carried out there. It was therefore necessary to resort 
to the use of groynes. These were simply constructed, 
consisting merely of rows of rough piles and planks ; the 

iles in each row being about 6 ft. apart, wells the row 
1s placed at such an angle to the shore as was deemed 
most advisable. To these piles rough 3-in. deals were 
spiked, only one row in height being fixed at a time, and 
this was left until the shingle had collected behind it, 
when another row was added, and so on: and in this 
way thousands of tons of shingle have been collected at 
the back of the groynes to protect the works. It may 
be mentioned that the collection of shingle is an opera- 
tion which cannot be hurried, and that any attempt to 
complete a groyne to the full height at once, on this 
coast at all events, frustrates the object ; it must be done 
little by little. 

Main from Pumping Station.—The height at which the 
storage tank was placed involved the connection to it 
from the pumping station being under pressure ; and this 
connection was therefore made by a cast-iron pi 
3 ft. 6 in. in diameter, laid to follow practically the 
surface line of the ground through which it passed, and 
provided at the high parts with automatic air-outlet 
valves. This main is commanded by a stand-pipe in the 
engine-house premises. It is practically parallel with the 
old brick outfall sewer for the first 500 yards of its length; 
it then bends away to the north-east, passes round the 
moat of Fort Cumberland, and approaching the tank at 
the north-west corner, is carried along its west wall, and 
is connected to the tank by three branches 2 ft. 6 in. 
in diameter, one in each compartment, each connection 
being governed by a screw-down sluice valve. 

Pumping Engines.—The new pumping engines consist 
of two similar compound cylinder beam engines, manu- 
factured by Mesesrs. James Watt and Co., of Soho, each 
competent to exert 150 indicated horse-power, with a 
boiler pressure of 80 lb. on the square inch. The sewage 

jumps are arranged to receive the sewage from both the 
high and the low-level sewers, thus taking advantage of 
a a of the sewage being delivered to the pumps at 
a higher level. The boilers are Lancashire boilers, also 
constructed by Messrs. James Watt and Co. The two 
separate Clayton engines, which had done all the work for 
the twenty years prior to 1887, have, since the new 
engines were put to work, been changed into a compound 
pair. Ordinarily one of the new engines in conjunction 
with the pair of old engines, or the two new engines 
by themselves, will suffice for the maximum work ; 
thus giving a 50 per cent. stand-by of engine power, 
which can be employed when needed. The boilers of 
the old engines have also been thoroughly overhauled, 
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repaired, and renewed where necessary. They have been om : 
connected to the new boilers, and the steam and other | lift this quantity, ‘ t 
piping have been so arranged that either engine, or pair | they were to be of such dimensions that, if there were no 
of engines, can obtain its steam from any or from all of | waste or leakage past the piston or valves at all, each pump 
the boilers. One of the engines at least is kept at work | should lift 74 per cent. more, or 268,750 gallons per hour. 
night and day from year’s end to year’s end, thus con-| There are four Lancashire boilers, each 27 ft. 1 in. long 
tinuously extracting the sewage from the sewers, and|by 7 ft. in diameter, and each having two fire-flues 
getting rid of the necessity of allowing it to back up in the | 2 ft. 8in. in diameter. Their working pressure is 60 lb. 
town sewers, as it had previously done for hours together. | per square inch above atmosphere. 

Fig. 9 shows a plan of the engine-house premises, contain.| Reconstruction of Sewers.—In addition to the outfall 
ing the two engine and boiler-houses and chimneys, con- | works, the sewers of the district generally were over- 
densing pond, workmen’s cottages, coal store, &c. The 
leading dimensions of the new engines are as follows: 





hauled and repaired, and such modifications as were con- 
,Sistent with the system were made, with the object of 


inst a total head of 40 ft. In order that they should | 
even when they are somewhat worn, | 





was carried out. Rods were driven down through the 
peat, andit was found thai, at — varying from 10 ft. 
to 25 ft. below the road surface, there was solid gravel or 
shingle. A trench was sunk to the level of the intended 
under-side of the concrete upon which the sewers were to 
be carried ; and wooden piles were driven down in this 
trench until they were well into the gravel. The heads 
of the piles were cut off level with the bottom of the 
trench, and rolled iron joists were bedded upon them, 
thus bridging the distances from pile to pile. Upon the 
joists poling boards were laid transversely ; and upon 
these poling boards was placed the concrete, upon which 
the sewers were bedded. The sewer was then put in upon 
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Diameter. Stroke. | increasing the rapidity of flow of the sewage, and of pre- 


in, ft. in. vening flooding in times of heavy rain. Probably, how- 

High-pressure cylinder ... 20 ae ever, the only matter of interest to the Institution in con- 
Low-pressure cylinder ... oof 00 6 0 nection with this re-arrangement of sewers is shown in 
Sewage pumps, two in number to \ 3 83 | Figs. 10 to I3. A portion of the district of Southsea is 
each engine, and double-acting 7 . | upon land; there is no doubt that it was originally 


According to the contract, the working speed of each | covered by the sea, in fact that a large portion of South- 
was not to exceed 24 revolutions per minute; and at this | sea is merely reclaimed land. Many houses have had to 
speed, and with steam in the boilers at only 50 lb. pres- | be abandoned and left uninhabited, owing to settlement. 
sure per square inch above atmosphere, and when cutting | The sewers which existed in the streets in this area were 
off at half stroke in the high-pressure cylinder, each | found on examination to be broken-backed and out of 
engine was to develop not less than 125 gross indicated | level, and altogether in an extremely unsatisfactory state. 
horse-power. | It was felt that some means should be stapied tor pre- 

Each of the four sewage pumps is of sufficient capacity | venting, as far as the sewers were concerned, a recur- 
and strength to lift 250,000 gallons of sewage per hour, | rence of these evils; and the plan, shown in Fig. 13, 
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| the concrete, the trench filled in, and the road surface 
made good. This construction was no doubt somewhat 
expensive ; but time has proved that the expense was 
fully justified. The sewers, on a recent examination, 
were found to be perfect in line and joint throughout ; 
and this mode of construction has since been adopted for 
other portions of the town, where similar difficulties had 
to be contended with. 

The whole of the new works were carried out without 
disturbance of those already in existence; and these, with 
the system of sewage discharge in use prior to 1887, were 
maintained until the present outfall works were put into 
operation. They were completed in 1887, Alderman Sir 
William King, the then mayor, presiding over the open- 





ing ceremony, which took place on May 9 in that year, 
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OCompitzep By W. LLOYD WISE. 
GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings és stated 
pay et where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
opies of Specifications may be obtained at the Patent Ofice 
Sale Branch, $8, Cursitor-street, Chancery-lane, E.C., at the 
Te ee en 

8 eptance of & 
ification is, in each case, given after abstract, unless the 
Patent has bese sented, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the tance of a complete 
ive notice at the Patent O of opposition to the grant of a 
Fotent on ony of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


16,832. H. O. Vaughan, Newcastle -on-Tyne. 
Marine Engine Governors, [4 Figs.] October 3, 1891.— 
This invention comprises a cylinder, piston, piston-rod, two valve 
chambers, and valves, and pipes leading therefrom to each of the 
cylinders, a tube connecting both valve chambers with the con- 
denser of the main engines, levers for working the valves, and a 
metal frame, within which a metal ball is allowed to roll in a direc- 
tion fore or aft of the ship. When this ball moves forward or 
backward by the pitching of the vessel, it depresses one of the 


16332 





levers, which in turn 80 arranges one of the valves that 
the interior of the cylinder is affected by the vacuum in 
the condenser, and the position of the piston is altered accord- 
ingly. As one end of the governor piston-rod is connected with 
the throttle valve in the steam feed pipe, and as this valve is 
opened or closed according to the position of the piston-rod of the 
governor, the action of the ball cuts off thesupply of steam to 
the engines when the stern is raised out of the water, and allows 
access of steam when the stern falls again. Accepted August 3, 
1892) 


12,786. D. B. Morison, Hartlepool, Durham. Feed- 
ing Apparatus for Water-Heating Boilers, [7 Figs.) 
July 28, 1891.—This invention relates to feeding apparatus for 
boilers. The vessel 1 is adapted to form part of the main feed 
pipe, and has an inlet branch 2 for connection with a feed pump 
and outlet branch for connection to a pipe leading to a boiler, 
and is provided with a feed check-valve 3 and internal walls 4, 
through which ‘extends a perforated steam nozzle, so that the 























feed water entering by the branch 2 is caused to circulate 
around the steam nozzle and escape by the branch, and is 
heated in its course by the steam escaping through the perfora- 
tions in the nozzle, and becoming condensed therein. Thesteam 
is supplied from a pipe past a non-return valve 7 provided with 
a regulating spindle and hand-wheel, and enters the nozzle at 
the opposite end to that with which the feed-water first comes 
in contact. (Accepted August 3, 1892). 


RAILWAY APPLIANCES. 


13,004. A. G. Evans, London. Bearings for Ope- 
rating Rods of Signals and Switches, &c, [10 Figs.) 





July 31, 1891.—This invention relates to the supporting guides 
upon which the rods for communicating motion to rail- 
way signalling apparatus rest and move. When the rod is 








in tension, the lower roller is revolved upon its axis, which 
travels along the lower daths of elongated slots c, and if the 
travel of the rod should be longer than that allowed for by 
the era gs of the paths, when the roller arrives at the end of its 
travel it is simply revolved as a fixed one. Again, when the rod 
is put into compression to the extent that it buckles and bears 
upon the top roller, thereby pressing a spindle upon the upper 
path of a slot d, a similar action takes place, the roller b being 
revolved upon its axis until it gets to the end of its travel, and if 
there is still required a further movement of the rod, the roller is 
simply revolved on its axis, like a fixed roller which has no 
elongated paths. (Accepted August 8, 1892). 


ELECTRICAL APPARATUS. 


13,125. H. Howard, Halesowen, Birmingham. 
Carbon-Holders and Screens for Electric Welding. 
[4 Figs.] August 1, 1891,—This invention has reference to carbon- 
holders and screens for eleetric welding. The conductor A leads 
to the pencil-holder, which consists of a tube B with a perforated 
cap screwing on to it, and acone whose point enters the tube 
forcing the wires of the conductor into tact with it. A 
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wooden handle E surrounds the tube, and a metal guard F pro- 
tects the workman’s hand. The carbon pencil G is held in metal 
jaws H fixed on a spiit stem forced into the end of the tube. The 
screen J consists of a frame having at the centre a window of 
coloured glass, between which and the pencil is a bar hiding the 
arc from the workman, but allowing him to see through the 
= the heated work on each side of it. (Accepted August 3, 


13,280. J. M. M. Munro, Glasgow. Electrical Con- 
duits and Means for Connecting Conductors in the 
same. [5 Figs.) August 6, 1891.—Thisinvention has reference 
to conduits and conductors for the distribution of electricity 
underground. Thedrawing-in boxes B have an extension down- 
wards to enable workmen to stand in the least possible space. 
Within the pipe are placed insulating discs having holes to carry 
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the conductors, which are drawn through and terminate in the 
drawing-in boxes B. The conductor in one length of the fireclay 
pipe is connected with the corresponding conductor in the suc- 
ceeding length of pipe by a tightening-up arrangement consisting 
of two bolts attached one to each ductor, and ted 
together by a spiral spring having nuts and swivels, so that they 
. en the conductor in each tube tight. (Accepted August 
> b 


7278 G, Percival, Cork. Electric Switches and 
Circuit-Closing and Opening Devices. [7 Figs.) April 
28, 1891.—This invention comprises the use of inclined and 
non-inclined surfaces, arranged so as to come into action 
one after the other conjointly with contact-pieces. The four 
surfaces A, C, form a ratchet-wheel and turn freely on the 
central pin K. On opposite sides of the axis two pawls B are 
pressed against the wheel by springs, and are the conductors 
which, by falling on the surfaces A close the circuit, or on to C 








break circuit, these pawls being made of metal cases filled with 
strips of wire gauze fixed at one end to the metal parts, being 
curved round pins on which the pawls turn, In order to have 
sufficient flexibility to allow these pawls to move, the whole of 
these parts are ted and attached to the base F, and a knob 
is provided with a recess in its underside which incloses loosely the 
a by which motion can be imparted to the ratchet-wheel. Insulat- 
ng material which remains fixed and insulating portions which 
hye — the device is actuated are provided. Accepted August 
, 1892). 





10,478. J.D. F. Schrader, Paris. Surveying Land. 
(10 Figs.] June 19, 1891.—This invention comprises a telescope 
forming one of the sides of an articulated elogram, the two 
sides of which are held vertical, whilst the lower fourth side, 
parallel with the axis of the telescope, receives in a longitudinal 
slot a rule carrying a guide. The telescope is movable in a ver- 
tical plane turning upon a horizontal axis. It also has a hori- 
zontal movement upon the vertical axis, so as to be able to take a 
sight at any angle. To the tel pe is cc ted a vertical sector, 
the limb of which is graduated, and the centre of which coincides 
with the horizontal axis; and to this sector is secured a rule 
transforming into a rectilinear movement every vertical 
displacement of the telescope ; the movement of the rule 
being equal to the length of the axis of the toothed 
sector displaced. A marking pencil is fixed on the rule, 








its point travelling over the surface of a plate on which a 
sheet of paper is placed. This pencil moves on a radius of the 
disc situated in the vertical plane passing through the axis of 
the telescope. The whole azimuthal plane of the telescope is 
transformed by an azimuthal movement of the crayon, and the 
vertical displacement of the telescope causes a longitudinal move- 











ment of the crayon on a radius situated in the vertical plane 
coinciding with the axis of thetelescope. Each sighting is there- 
fore transformed by a well determined point, and each series of 
sightings represented by a continuous line; the azimuths and 
the zenithal angles of sighted points being therefore recorded and 
preserved together with their measurable relative values. (Ac- 
cepted July 20, 1892). 


16,299. A. Caldwell, Strathbungo, Renfrew. Re- 
ducing the Pressure of Water or Steam. [2 8.) 
September 25, 1891.—This invention relates to means for reduc- 
ing the pressure of water or steam in dwelling-houses. Water 
under pressure entering the cistern A by a pipe B, lifts the valve 
C off its seat, and flows freely into the cistern. As it rises, pres- 
sure is exerted on the interior of the rubber diaphragm E, which 
becomes upwardly distended, and as the water pressure increases 
abnormally within the cistern, the diaphragm circumferentially 
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increases therewith, and so raises the vertical spindle E, which 
operation closes the valve C on its seat, and thereby cuts off the 
water for the time being, and at the same time reduces the pres- 
sure within thecistern. As the pressure becomes reduced, a lever 
H, by a counterweight, presses down the fulcrum end of the 
spindle E, which is connected to a longitudinal lever D, and 
raises that end, engaging with the feather of the valve OC, so per- 
mitting the latter to be opened for afresh admission of water. 
(Accepted August 3, 1892). 
15,446. C. W. H. Penwarden, London. Screw-Cut 
Lathes. (3 Figs.) September 12, 1891.—This invention 
relates to all screw-cutting lathes with the object of abolishing 
the marking of wheels when screw cutting. A wormwheel A gears 
directly into the leading screw, and is securely fixed to a spindle 
carried by a small bracket fixed to the saddle of the lathe, the 
spindle being able to revolve freely in the bracket, which acts 





simply as asupport. To the other end of the spindle is securely 
fixed a disc, with holes drilled in the face of it at equal distances 
apart on a circle concentric with the centre of the disc, the wing- 
nut W being simply for keeping the disc in its place. The half-nut 
K derives its motion by the movement of a handle M, the slot in a 
quadrant being so cut as to lift the nut wholly out of gear by means 
of a pin screwed into the nut, the other end working freely in the 
slot. (Accepted August 3, 1892). 

16,463. D. Stewart, Glasgow. Bleaching or Dyeing 
Textile Materials, &c. [2 Figs.) September 29, 1891.— 
This invention has for its object to provide means for bleaching 



































463 
or dyeing textile materials and fabrics or otherwise treating 
them with liquids or gases. A strong inverted vessel A is sup- 

rted upon and held by pillars B above an upwardly-acting 
ydraulic press U, the platen of which is constructed so as, when 
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raised, to close tightly against the flanged bottom edge E of the 
vessel. A perforated shell F is provided to receive the goods 
to be operated upon, and is e with an inner central per- 
forated tube. The shell, when filled, is run on a truck on to the 
platen D, and is then raised by the bottom hydraulic press upinto 
the inverted vessel, which has connected to it pipes, one to 
vacuum pumps, another to asteam boiler, and others to reser- 
voirs for supplying bleaching, &c., liquids or gases, and to vessels 
for receiving the used liquids or gases. When expressing liquids 
from the goods, a piston is arranged within the vessel to be 
actuated by means of an hydraulic cylinder at the top thereof, 
and to be forced down upon the goods within the perforated shell 
F. (Accepted August 3, 1892). 

16,550. R. Wright, Newcastle-on-Tyne. Cranes. 
(2 Figs.) September 29, 1891.—This invention refers to cranes, 
and is especially applicable where it is necessary to convey the 
load horizontally over a considerable distance. The jib of the 
crane is composite, and consists of a beam and a radius bar which 
is jointed to a pillard near its lower end, and at its other ex- 
tremity it is joined to the beam in the middle of its length. The 
outer end of the beam f carries a sheave over which the lifting 
chain passes ; itsinner end being joined to a block which is able 





to slide in guides upon the crane pillar. Whilst the block with 
the heel of the beam is being lowered, the outer end of the beam 
travels away from the base of the crane and in a horizontal line ; 
on the other hand, by raising the block the outer end of the beam 
is caused to travel inwards. The lifting chain passes from the 
crane base over guide pulleys at each extremity of the radius bar 
to the sheave at the outer end of the jib beam. Hydraulic 
cylinders with telescopic rams may be used to raise and lower 
the inner end of the jib beam, and thus the power exerted 
adapted to the varying force required. (Accepted August 3, 1892). 


16,575. A. West, Birstall, Yorks. Safety Links for 
Preventing Accidents by Overwinding. (3 Figs.) 
September 80, 1891.—This invention has reference to a catch 
plate for use with safety links for preventing accidents from over- 
winding of cages, &c. Adished metal inverted cup a forms the 
conical mouth of the catch plate supported between the beams b 
and c of the head gear, and provided at the bottom with a flange 
d adapted to fit against the undersides of the beams. The upper 
edges of the conical mouth are covered by a flat plate resting on 





the top of the beams, and the two parts are bolted thereto. When 
overwialion the safety link is drawn into the conical mouth a, 
and as it passes upward, the wedge-shaped feet f and g of the 
sliding catches engage with the inclined sides of the conical mouth, 
“Noh causes the feet to be forced into the box A, whilst the catches 
are forced outwards and the rope shackle ¢ liberated. The link 
is prevented from falling downwards by the catches which engage 
with the plate, so that the link and cage attached to the shackle 
are suspended until the parts are again connected and the link 
liberated. (Accepted August 3, 1892). 


16,202. T. Stevens, ston-on-Thames, Surrey. 
Cleaning and Polishing alt, &c. (2 Figs.) September 
24, 1891.—According to this invention the machine containing 
the revolving brushes is connected to a sloping screen by means 
of a shoot fitted with a wedge-shaped divider. The apparatus A 
contains brushes mounted on and driven by a shaft B, and 
carried in bearings from the frame C. A hopper D is provided 


























with regulating slides by which the grain is fed into the appa- 
ratus A. Eis a wedge-shaped shoot, below which is situated a 
sloped screen F supported by the lower part of the framework C. 
G is an aspirator acting by a horizontal passage extending along 
the side of the apparatus on the brush-holder A, and by another 
passage on the sloping screen F, The shaft B is provided with a 
first motion, and also a second pulley from which a belt passes 





over the guide wheels J1 toa pulley keyed on the driving shaft 
of the aspirator. The grain to be cleaned and polished is fed in 
at the hopper D, and on issuing from the polishing apparatus A is 
spread over the whole surface of the sloping screen F, to which it 
is delivered by the dividing shoot E. The screen F is hinged to 
the framework, so that the angle of the slope can be regulated 
by means such as a chain passing round a roller turned by a 
crank handle, whereby the position of the screen can be adapted 
to varying classes of grain. The mould anddirt are loosened in 
the brushing machine, and carried off through the meshes of the 
sloping screen. The machine is inclosed by a casing, so that dust 
cannot issue from it to theexterior. (Accepted August 3, 1892). 


15,390. H. Williams, Manchester. Illuminating 
Gas. [6 Figs] September 11, 1891.—This invention relates to 
the manufacture of illuminating gas having for its basis water- 
gas principally derived from the decomposition of steam or of 
steam and air. Air is blown into the space below the generator A 
and the gases are passed from thetop through a connecting pipeinto 
the top of the other generator Al, and flow downward through the 
incandescent fuel. From the space below the grate the gases 
pass to a condenser D, and thence toa purifier, from which they 
are returned through a pipe and pass into acarburetting chamber 
F on the top of the generator. In this chamber they are enriched 
with hydro-carbon, and then flow downward through a fixing 
chamber g, passing away through annular pipes into a tube k 
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conveying it to the holders. The gas passes into the annular 
pipes through a number of passages disposed around the gene- 
rator, in order that it may come in contact with a large amount 
of heated surface in the fixer. After a time the cunrent is reversed 
and is caused to flow upward through A! and downward through 
A. Thecharges in the chambers g and the currents of gas pass- 
ing through check the overheating and consequent destruction of 
the retorts. The feeding hopper and the fixer with the connect- 
ing pipes are carried by a cover plate, on which is cast a down- 
wardly projecting rim. This rim enters an annular channel in the 
top of the vertical retort, so that this channel shall be charged 
with a metal which will remain in a melted condition during the 
working of the apparatus, and will act to seal the joint. (Accepted 
August 3, 1892). 


17,456. H. H. Lake, London. (EF. B. Whitmore, Three 
Rivers, St. Joseph, Michigan, U.S.A.) Middlings Purifiers. 
(8 Figs.] October 13, 1891.—This invention relates to a middlings 
purifier for cereals, and its object is to produce a machine which 
will use the same air over and over without discharging it into 
the room and taking it up again with floating dust. The middlings 
are fed through the hopper and fall on to the shoe, first against 
the upper cant-board E and upper middlings arrester dl, 
then upon the next cant-board below to permit the middlings 
to be thoroughly aérated, and so on down to the discharge 
spout G, the arresters preventing the heavier portion from 
being thrown on to other cant-boards. As the middlings pass 
through the intervals between the cant-boards, the air currents 
carry away and separate the dust and fluff fromthem. The dust- 
laden air currents, after passing through the cant-boards, are 
deflected by shield-boards and strike an extended wall, causing 
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the heavier particles to fallinto a spout G'. The air currents 
then pass upwardly and strike against an inclined partition, 
causing the heavier particles to fall into another spout. As the 
air passes on to the fan through its side opening it must turn 
back over the edge of a dust pocket, causing the heavier particles 
to fall thereinto, and as it passes out of the mouth of the fan the 
current is divided by a /-shaped board, passing into two currents 
respectively above and below it. The lower current is forced 
against dust arresters, the heavier particles of the dust-laden air 
falling through between the slats into the vacuum chamber and 
through spouts to a conveyor. The upper current is thrown 
against the outer wall of the dust channel S, causing it to pass 
behind dust arresters, the heavier particles falling through an 
expansion chamber directly into the conveyor; the current 
expanding in the chamber and passing upward through the 
slats. The air current now passes up over a partition ¢ back 
to the — shoe, and proceeds as before. (Accepted August 
8, 1892). 

15,656. E. P. Bastin, London. Brick and Tile- 
making. [3 Figs.) September 15, 1891.—The object of this 
invention is to construct a rotary machine which shall mould, 
press, and emboss bricks, tiles, &c., and also punch ard camber 
them when required. The machine being set in motion, each of 
the plungers 18 is in turn brought under pin 24, the onward 
motion of the wheels causing the inclines 21, 27, formed on 





plunger 18 and pin 24, to rub against each other with the result that 
the movable dividing-plate 19 and punches 30, 31 are forced down- 
ward, perforating the brick or tile. In the case of fancy bricks or 
tiles, the wheel 2is raised by packing the bearings sufficiently 
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high and dies mounted upon the rim. As the plastic material is 
forced forward the dies impress the pattern upon the clay which 
is then divided off. A recess is formed in the rim of wheel 2, or 
in a metallic strip inserted therein which forms the nibs. (Ac- 
cepted August 3, 1892). 


14,778. C. T. Watson, London. Paper - Folding 
Machines. [6 Figs.) September 1, 1891.—This invention has 
reference to an arrangement of th2 operating parts of news or 
bookfolding machines. The paper to be folded is laid upon the 
top board A over the rollers B and against the front marks F, 
which at proper intervals recede by means of levers and cams 
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operating the shaftG. The rocking levers D and grip rollers 0 
then descend and bear upon the paper, and cause it to travel for- 
ward upon the tapes until stopped by gauges. The creasing is 
effected by a blade projecting downwards from arms operated 
from a side shaft, andso on to any number of creasings. (Ac- 
cepted August 3, 1892). 

15,057. G.S. Baker. London. Hoisting Apparatus. 
[4 Figs.) September 6, 1891.—This invention relates to hoisting 
and lifting apparatus. The bevel wheel B is secured upon the 
same shaft asthe drum A. The pinion D is secured to the shaft 
C which carries the driving pulleys, of which E is fixed upon the 
shaft C. A loose pulley F turns freely upon the shaft C and 
a wheel G is secured to the sleeve, which is capable of turning 
upon the shaft C and bears the brake disc I, ferming part of it. 
The pinion J is loose upon the shaft and retained in position 
between a collar and sleeve, a slight amount of longitudinal play 
being allowed the latter. The boss of the pinion J and the end 














of the sleeve are formed into a clutch having inclined faces, so 
that when the pulley G is revolved by its belt in the direction of 
the arrow, the clutch causes the pinion J to be turned also in the 
same direction. The pulley G and pinion J are employed for 
unwinding the drum A, while the pulley E and pinion D are used 
for driving the drum in the reverse direction and winding up the 
load. Should the belt upon the pulley E break, the load would 
immediately turn the wheel B and cause the cam-face J!, acting 
upon H!, to force the sleeve away from it, thus bringing the 
brake ring into close contact with a fixed ring, and so stopping 
the further turning of the pinion J, the wheel B, and drum A. 
(Accepted July 27, 1892). 

17,605. C. C. Longridge, Chester. Axleboxes. [14 
Figs] October 15, 1891.—This invention relates to axleboxes in 
which a fluid lubricant is used. The lubricant is raised up by a 
revolving disc, from which it is conducted by a scraper, so as to 
pour over the bearing and journal or lubricating pad placed in 
contact therewith. The lubricating disc A revolves on a spindle 
B carried by a crossbar C, whereby the disc can be set concentric 
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with the journal. The lower portion of the dise revolves in oil 
contained in the bottom of the box, and is pressed by a spring or 
weighted lever against the end of the journal. The arrangement 
insures a constant and copious stream of oil for lubrication ; the 
supply is automatic and increases with the velocity of the 
journal ; escape of the surplus oil through the hole at the back of 
the box being prevented. (Accepted July 27, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 36, Bedford- 
street, Strand. 
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WALKERS’ PATENT AIR GOMPRESSING ENGINES. 
A LT, wins PATENT GAS COMPRESSING ENGINES. 


waLneRs’ PATENT BESSEMER BLOWING ENGINES. 
WALK — Upwards of 800 of the above now AT WORK, 
Mine Ventilating Fans. BR O APs one 
SN ee RS | 


WALKERS’ IMPROVED SCHIELE VENTILATING FANS. 
FISHER & WALKERS’ Patent FRICTION CLUTCH & UNDERGROUND HAULAGE MACHINERY, 
THIS GEARING IS NOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 
The objects attained are SIMPLICITY, ENDURANCE OF THE MACHINERY AND ROPES, with a MINIMUM EXPENDITURE OF POWER. es05 


nas name. PETER BROTHERHOOD, °° == 


MECHANICAL ENGINEER, 


GOLD MEDAL,  puivoiere Road, Westminster Bridge, LONDON, 8% SILVER MEDAL, 


Class 52.0 er nennnencnnnrzeecceeczees Class 65. 
= IMPROVED Patent SIMPLE or COMPOUND 3-Cylinder ENGINES. en 
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FANS, DOUBLE-ACTING 
CENTRIFUGAL ee 
PUMPS 
HIGH-SPEED ee. os ys a 
MACHINERY, *2izas Driving Dynamos, &c., 


AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” &c. 


AS LARGELY USED in the BRITISH ‘SQ 
AND FOREIGN NAVIES. 
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GEO. BOOTH & 00... HALIFAX. ENGLAND 


MAEERERS OF 


Special & General Machine Tools 


For ENGINEERS, BOILERMAKERS, SHIPBUILDERS, &c. 









Contractors to the British and Foreign Governments. 
ON ADMIRALTY LIST FOR MACHINE TOOLS. | 


STEAM 
HAMMERS 


OF VARIOUS TYPES. 


Adapted for General Smith Work, 
Boiler Flue Welding, é&e. 


FROM 2 CWT. UPWARDS. 





every Four Weeks only. 








N.B.—This Advertisement appears 




















» NO THRASHING or WINNOWING 
Ms MACHINE, PLOUGH, HARROW, 

© OR FARM IMPLEMENT SHOULD ‘= 
: BE WITHOUT THEM. 


INVALUABLE FOR 
FISH PLATES, 





WAGONS, &c., &e. 


Guaranteed absolutely lockfast, 
can be used any number of 
times, and is the most simple, 
cheap, and efficient Nut-Lock 





After numerous tests the efficiency 
of this Washer has been proved 
beyond all doubt. 


Samples, &c., sent post free on 
sqgtivetien to 9754 





Washer ever introduced. 


The . “ONION " STEEL WASHER CO., 07," WALBROOK, LONDON, =. a 


Agents: ROBT. YOUNG & CO., 20, Victoria aad Westminster, LONDON, 8.W. EENDRY BROTHERS, 79 & 80, Great Clyde Street, GLASGOW, uB. 


'VIGKERS, SONS & CO., LIMITED, SHEFFIELD. | 


 aenrtes Office, 28, Victoria Street, Woebluinitor, S.W. 
TOOL STHEL OF ALL DHSCRIPTIOWNWS. 
BEST CAST STEEL TYRES; CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS; BELLS AND HEAVY STEEL CASTINGS. 
CONTRACTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
SOLID STEEL ARMOUR PLATES. « 
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THE INTEROCEANIC RAILWAYS OF | $ ft. to 4 ft. deep. 
CENTRAL AMERICA. he oe af take 
(Concluded from page 269.) /knoll, near where the Rio Grande de Matagalpa | 

Tue greater portion of the Atlantic slope of Mata- 


|enters the plain from the mountains around Mata- | 
galpa, and the country clear to the coast, is practi- galpa City, and, being elevated about 100 ft. above 
cally unknown, but good accounts have been re-| the plain, a fine view is secured over the vast area. 


ceived from the few men who have penetrated into | But this grand tract is practically a desert, there | 
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Fic. 9. RIveR SAN JUAN, 


being but a few hundred people in the town of 


this section of the Republic as to its soil, mineral, 
Sebaco, the only one in the valley. 


and vegetable resources. The summit on this route L i : 
is between Matagalpa City and the town of Jinotega, | Matagalpa, the capital is at an elevation of 
in the heart of the coffee district. Before reaching | 2050 ft., and is built in a rocky gulch, the moun- 
Matagalpa, the capital of the department bearing | tains rising abruptly on every side, except where 
the same name, the line enters a large plain called | the river forces its way through a narrow, crooked, 
the Uano de Sebaco. This plain is 1500 ft. above | and, in places, rocky cafion in the hills. 

sea level, and is about 25 miles in length, and 5to! The main line, instead of continuing through 


on the hills to the eastward of the town. 





'10 milesin width, the soil being a heavy black clay, | from the capital, would change direction at Sebaco, 
|and continue up to the head of the valley, where it 


The town of Sebaco is built on a small rocky | would cross the divide, close to the town of Jinotega, 
at an elevation of about 3400 ft., Jinotega being 
3100 ft., or 300 ft. lower than the proposed summit. 
Jinotega is in a long irregular valley with high 
hills oneither side, the best coffee lands being located 
It is very 





Fie. 8. La FORTUNA. 


probable that when the country is opened up by 
railway, Jinotega will outstrip the capital, as it will 
be on the direct line and affords a better site for a 
city than the latter, there being an abundance of 
valuable timber in the vicinity. 

General Ignacio Chavez, the ex-President of 
Nicaragua, has done much towards the pro- 
gress and development of this rich district. Not 
alone with words but with money and work he has 
helped to bring it to the notice of the public, both 
at home and abroad, by heading the list of a colony 
of his fellow countrymen and opening up a large 
section of land and planting new coffee estates, 
which in a few years will be returning heavy crops 
to swell the output of the country, which has already 
reached a very respectable figure. When one con- 
siders the amount of good coffee land in this and 
other parts of the Republic yet untouched, it is safe 
to say that Nicaragua will yet head the list as the 
largest coffee-exporting State in North America. 

Another line that would develop the large mining 
district of New Segovia, on the frontier of Honduras, 
would leave the main line at Sebaco and run 
through Estili towards Ocotul, the capital of New 
Segovia. This would probably pay better than by 
carrying the road tothe Atlantic, where a better and 
more favourable route already exists to the south 
of the department through Choutales, the most 
south-easterly province of the Republic. 

Another route, for which a concession has been 
given.some years back to Don Pedro R. Ramerez, 
is known as the Nicaragua and Atlantic Railway. 
The concession carries a valuable land grant with it. 
This line leaves the port of San Ubaldo on the east 
shore of Lake Nicaragua, and runs to the junction 
of the Rivers Signia and Rama, whose united waters 
form the Blewfields River (Fig. 2, page 237 ante). 
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This point is at present the head of navigation for 
ocean steamers, 65 miles from the bar at Blewfields 
Harbour. Four lines of fruit steamers now fre- 
quent the port of Rama, and quite a town has 
sprung up owing to the rapid increase in the banana 
trade. 

The total distance is about 100 miles from point 
to point, as surveyed, and the summit, distant 
about 50 miles from San Ubaldo, is only 730 ft. 
above tide water. The maximum grade would not 
exceed 2.5 per cent., and then only for a short dis- 
tance near the summit at El Cascal. 

To complete the connections that would bring the 
line to a Pacific harbour there are two ways open ; 
first, by leaving the conceded line near the small 
town of Acoyapa, and picking out the easiest route 
among the hills which come down to the lake north- 
west of San Ubaldo, then keeping along the lake 
shore until the narrow stretch of country which 
divides the two lakes is reached. The stream called 
the Panaloya, which connects the waters of Lakes 
Managua and Nicaragua, could be bridged and a 
junction made with the Government line at 
Managua, the capital city. From Managua, keep- 
ing on the west shore of Lake Managua, the line 
would connect with the western division at or near 
Momotomba. 

This would make the completed route as follows : 





} Miles 
Corinto to junction near Momotomba _... 50 
Junction to Managua... = = ise 30 
Managua to Acoyapa... Ae ie a 60 
Acoyapa to Rama... ss os 3 Re 

225 
Already constructed ... Ss a sae 50 
Leaving unfinished _... ee : ys ee 


The second route is as follows: On leaving the 
main line, now under concession to Sefior Ramerez, 
the line would follow, as before, the east shore of 
Nicaragua, but, instead of crossing the connecting 
channel between the lakes it would keep in the 
one direction until past Tiputapa, at the outlet of 
Lake Managua, and hold the east bank of that lake 
until reaching its head, where it would pass across 
the flat stretch of country which divides the lake 
waters from those of the Estero Real, flowing into 
the Bay of Fonseca, where a good sheltered har- 
bour can be secured (Fig. 6). The distance by this 
route would be as follows : 


Miles. 
Ester Real to head of Lake Managua. ... 45 
Head of lake toTiputapa .... <8 ce 30 
Tiputapa to Acoyapa... : ve 80 
AcoyapatoRama ...... ve 5, SOO 
240 


The heaviest gradients on this route will not ex- 
ceed 2.5 per cent., and this only at the divide for a 
distance of about ten miles. Even this may be 
greatly reduced when the final location of the 
divide is made, as the profile of the road from which 
the above data are taken, was from a hurried pre- 
liminary line of levels run, and a general average 
struck. The bridging will not in any case exceed 
a span of 200 ft., and most of the structures will 
be from 30 ft. to 75 ft. An abundance of material 
is found all along the route from about 20 miles 
east of Acoyapa. Timber for sleepers of the best 
quality, such as madera negra, lignum vite, nisbaro, 
guachipilin, almendia, cedar, mahogany, and many 
other valuable woods are found inabundance. The 
country is well watered, and, as an agricultural 
district, is one of the bestin Nicaragua. The large 
natural savannahs between the lake shore and the 
divide at present support thousands of cattle, and 
the climate is such that Europeans could live and 
work in Chontales with the same degree of comfort 
as in the south of England or France. 

The Blewfields River is, without exception, the 
finest navigable stream in Central America, having 
65 miles of free navigation for ocean steamers 
drawing up to 12 ft. of water (Fig. 2, page 237, 
ante). The bar at Blewfields has a constant depth 
of 13 ft. to 14 ft. at low water, waile the river 
itself, in places, is over 80 ft. deep. With very 
little work the bar could be reduced so as to allow 
of the entrance of the largest ocean steamer. 

The rivers Rama and Sequia are navigable for 
large stern-wheel steamers for many miles above 
Rama, and, being within cheap and easy transit of 
the deep water, command a large section of rich 
country. 

Tue Rervstic or Costa Rica. 


The fourth in point of area and smallest in popu- 





lation, Costa Rica, is truly named ‘‘ Rich Coast. ’ 
The country is one of the most picturesque, her 
towns the best regulated and cared for, and her 
people the most pushing of all the republics. 

The railroad concession was originally given to 
the late Henry Meiggs, of Peru, and by him trans- 
ferred to the late Mr. Henry M. Keith, brother of 
Mr. Miner C. Keith, to whose untiring energy and 
pluck the road owes its completion to Cartago from 
the Atlantic. The central division was opened up 
between Cartago and Alejuela in 1874, so that now 
the inhabitants of the valley of San José, the most 
populous part of the country, have direct commun- 
cation with the Atlantic seaboard at Port Limon. 
Mr. Keith has also succeeded in constructing a 
branch line of 70 miles to a point at the foot of the 
great volcano of Irazu, at Carrillo, and thus changed 
a large area of country from a dense tropical forest 
into a well cultivated agricultural district. 

The line on leaving Port Limon passes through a 
few miles of high land and again touches the sea 
beach, which it follows for several miles. Then 
turning to the left it enters a swampy stretch which 
extends to within a short distance of the town of 
Matina, where it crosses the river of that name. 
The ground giadually rises from this point, the 
Pecuare and Sequiries rivers being crossed at a 
good level. Here the branch line to Carillo crosses 
the Raventazon River, while the main line con- 
tinues up the Raventazon Valley and gradually 
climbs the mountains towards Cartago. 

The original concession embraced a line from 
ocean to ocean, the Pacific terminus being Punta 
Arenas on the Gulf of Nacoya, but the latter por- 
tion was never carried out, with the exception of a 
short line from Punta Arenas to the town of 
Esparza, a distance of 12 miles, the remaining 35 
miles between Esparza and Alejuela being covered 
by a wagon road over the Aguacate Mountains. 

In former years all the exports and imports of 
the interior went by way of Punta Arenas, but 
since the opening of the road to Port Limon the 
business of Punta Arenas has been confined to the 
small trade with neighbouring republics and what 
imports came from the Californian market. Fig. 7 
shows a view of the volcano of Orosi on the Pacific 
slope. A concession has been secured by Mr. 
Cyril Smith, an English civil and mining engineer. 
for a direct line of railway between San José, the 
capital, and Punta Arenas. The route keeps to 
the south of the valley of the Rio Grande, thus 
avoiding some heavy work near Atenas, at the foot 
of Mount Aguacate, and, on reaching the low coast 
district, turns to the north-west, and, crossing the 
Rio Grande at a point near San Mateo, heads for 
Punta Arenas on the same line as that first pro- 
jected. Mr. Keith has another concession for a 
route which passes through the rich country known 
as the ‘‘ Uanos de Santa Clara,” in the San Carlos 
district. The line leaves the Carrillo branch at a 
point called Jimenez, and terminates at the Nica- 
raguan frontier at the Rio Frio, two miles from the 
lake shore (Fig. 8). The Rio Frio is navigable for 
steamers drawing 6 ft. for a distance of about 15 
miles from its mouth, and as it enters the lake a 
short distance from where the outlet known as the 
San Juan River (Fig. 9) begins, it makes the ter- 
minus of the railway a very important one, for it 
gives Costa Rica a good safe port on the Nicaraguan 
Canal, and still keeps within its own territory. 
Another very important feature of this route is 
that in the event of the failure of railway develop- 
ment in Nicaragua, and also of the canal, this line 
would prove of great benefit to both countries, as 
it would open to Nicaraguan shippers an Atlantic 
outlet in Costa Rica at Port Limon, and thus free 
them from the Pacific mail monopoly and the 
expensive transit across the Isthmus of Panama. 

By introducing some good steamers to the lake, 
this route could be made available not only for 
local, but through freights to Pacific ports. 

The total distance would be as follows : 


miles, 
Rio Frio to Jimenez ... we rar ee 
Jimenez to Port Limon ae oes os 60 
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THe Panama InTEROCEANIC RaILway. 

This route is so well known as to require very 
little description. The total length from Colon to 
Panama is 47 miles. It is a single track, maximum 
grade 2 per cent., and the gauge 5 ft. 8 in. 

Had any of the previously-named routes been in 
operation, the earnings of the Panama Railway 
would have undergone a considerable change, and 





the steamship service along the Mexican and Central 
American coasts would have shown a decided im- 
provement. 

This portion of Spanish America would have ad- 
vanced very much more rapidly if a more liberal 
policy had been adopted toward shippers by both the 
Panama Railway and the Pacific Mail Steamship 
Company. The unjust discrimination operating 
against Central America and Mexican passengers 
and shippers has been something scandalous, and 
the people, after standing it for such a long time, 
were naturally rejoiced when the German lines put 
in an appearance on the coast. 

Americans cry out at the greater part of the 
carrying trade of even their own ports being in the 
hands of foreigners and under foreign flags, but 
even the patriotic Yankee would see the star- 
spangled banner a good many fathoms under the 
sea before he would pay the ‘‘ liberal’’ terms offered 
the Mexican and Central American shippers and 
travelling public generally, if any other country’s 
flag hove in sight as a competitor. 


ADVANTAGES OF Panama RovteE As AN INTER- 
OCEANIC Rammway TRansIt. 

1. A railway actually in operation, with neces- 
sary wharves, launches, and other requisites of a 
complete railway transit. 

2. Distance between terminal points 47 miles. 

3. Gradients being comparatively low, admitting 
of the hauling of heavy loads and economy in 
motive power. 

DISADVANTAGES. 

1. Climate. Justly or unjustly Panama has 
secured a very bad reputation, and, therefore, the 
railway company has to pay a very much higher 
rate of wages to skilled labour. 

2. Insecurity of the harbour at Colon for sail- 
ing vessels of all kinds during ‘‘norther” season. 

3. Water bad and supply both difficult and costly 
at Colon, and, although good, expensive at Panama, 
vessels having to receive their supplies at Taboga 
Island, Panama Bay. 

4, Transhipment at Panama difficult, as vessels 
cannot approach nearer than 3 or 4 miles of the 
wharf at terminus of railway. All transferring of 
freight and passengers is done by launches or tugs 
causing great delays. 

5. Panama Bay, a bad port of entry for sailing 
ships due to prolonged calms and unfavourable 
winds. For this reason the port is practically 
abandoned by all but steamships. 


ADVANTAGES OF THE NICARAGUA INTEROCEANIC 
RaILway. 


1. On the Pacific Coast the harbour at Corinto 
is perfectly land-locked, with deep water and best 
facilities as to space and depth for constructing 
wharves for handling freight direct. 

2. Fifty miles of line already constructed. 

3. Route crosses an already populous portion of 
the Republic where the cities are situated, thus 
securing a large local business for railway. 

4, Light grades over nearly the whole extent of 
the route with the exception of a few miles at the 
summit, where a gradient of 2.5 per cent. may be 
used, 

5. Cheapness of cost of construction of greater 
part of the route, which would not exceed 25,000 
dols. per mile. 

6. Sixty-five miles of natural inland navigation 
where largest ocean steamers could penetrate ata 
comparatively small cost for deepening Blewfields 
River bar. Steamers drawing 12 ft. have now no 
difficulty in entering. 

7. The security of both terminal harbours for 
both sail and steam vessels. 

8. Abundance of fresh provisions and water at 
both harbours. 

9. A large and valuable land grant. 

10. Salubrity of climate at both ports and in 
interior. 


DISADVANTAGES. 


The only disadvantage to be encountered on this 
route is one similar to that at Tehuantepec, viz., 
the bar at the mouth of the Blewfields River has, at 
present, 14 ft. of water, and it remains at this depth 
all the year round. 

The large area of the Bay of Blewfieldsis useless, 
but a system of levees which would prevent the 
water spreading, and concentrate it upon the bar, 
would increase the depth rapidly and hold it at a 
good depth. The system of dykes would also 
benefit the town of Blewfields, as it would deepen 
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the present boat channel, so that larger craft could 
approach the settlement. 


ADVANTAGES OF THE HonpuRAS INTEROCEANIC 
; Ratiway. 

1. A very direct route to the principal gulf ports 
of the United States and points in the West Indies. 

2. It opens up a very rich mineral district 
where the climate is suitable for foreign settle- 
ment. 

DISADVANTAGES. 

1. Roughness of country, and therefore costliness 
of construction. 

2. Length of line and excessive grades (3 per 
cent. maximum). 

3. Poor harbour facilities, Puerto Cortes being 
in an exposed position, and Amapala an island 
several miles from the mainland, with shallow 
water between. 

4, Enormous debt due to Government trying to 
have road built. 


THE TEHUANTEPEC INTEROCEANIC Rariway. 

The advantages of this route are as follows : 

1. A railway, quickly drawing towards comple- 
tion, with a distance of 170 miles between terminal 
points, easy grades which almit of the movement 
of heavy loads by single locomotives. 

2. Ports at both ends, although without any 
natural protection, can be greatly improved. 

3. North and South American Cable Company’s 
lines connect at both ports, making them valuable 
as points of call for orders, &. 

4, Prevailing winds favourable for sailing vessels 
at both ports. 

DISADVANTAGES, 
1. The bars at the mouth of the Coatzacoalcos 


River. 
2. The danger of the northers on both coasts. 





MESSRS. SIEMENS BROTHERS’ ELEC- 
TRICAL APPARATUS. 
(Concluded from page 312. ) 
SIEMENS’ EXPERIMENTS WITH A HIGH-TENSION 


ALTERNATING CURRENT. 
At the Frankfort Electrical Exhibition in 1891, 


some interesting experiments were shown by | 





Fia. 91. 





lamps, of 100 volts each, connected in series, were | Willans central valve engine, and with the exciter 


illuminated. 

Messrs. Siemens Brothers and Co., having had 
occasion to build a large transformer, capable of 
giving a pressure of at least 50,000 volts, it became 
of interest to repeat the experiments. This was 
first done at the Naval Exhibition of 1891, and 
subsequently at the Crystal Palace Exhibition of 
1892, where the experiments were shown twice 
daily during the time the exhibition was open. In 





also coupled to the spindle of the alternator. The 
machine ran at a speed of 400 revolutions per 
minute, which, with twenty fields, gives a frequency 
of 66.6 complete periods per second. The normal 
current was 500 ampéres, though in the experiment 
with the arc the ammeter in circuit showed that 
over 600 ampéres were being taken out ; the pres- 
sure with the full exciting current in the electro- 
magnets was 80 volts. A variable resistance was 




















Fic. 92. 








Fic. 93. 





Messrs. Siemens and Halske with an alternating} the interval, Mr. Tesla had shown at the Royal;connected up in the exciting circuit, so that the 
current of high potential. The current was ei Institution the wonderful results obtained with | strength of the field of the alternator, and conse- 
at a pressure of 2000 volts from a large Siemens | alternating currents of high potential and high | quently its electromotive force, could be varied ; the 
alternator, and was then transformed up to 20,000 | frequency ; and it was found possible to reproduce | regulating switch of this resistance was fixed on the 
volts. With this current an arc wasshown, as well | some of these. At the Crystal Palace the alternator | lecture table, as well asan ordinary switch for entirely 
as the piercing of a sheet of glass, and 200 glow/| used was a Siemens Woo, coupled directly to a| interrupting the exciting circuit, which was thus 
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completely under the control of the experimenter. 
As an additional safeguard, switches were inserted 
both in the primary circuit of the cable transformer 
and in the primary circuit of the large transformer. 

From the alternator the current passed to the 
primary of a Siemens cable transformer. See 
ENGINEERING, page 98, vol. liii. In this type of 

transformer the core consists of a long flexible iron 
wire rope, over which is wound the primary circuit 
of insulated copper wire ; outside this again comes 
the secondary circuit, also of insulated copper wire, 
and the serving of jute. The windings are put on 
spirally by means of a cable machine in the same 
manner as an ordinary cable is made. The ratio of 
transformation in the cable transformer was 1: 30, 
so that from the secondary circuit of the cable 
transformer there was obtained a current of 16 
ampéres at a pressure of 2500 volts. The alternator 
and the cable transformer were placed in the 
machinery gallery, while the experiments took place 
in the Pompeian House, some 80 yards away ; the 
secondary winding of the cable transformer was 
therefore connected to the primary of the large one 
by a twin cable insulated with india-rubber. The 
ratio of transformation in the large transformer was 
1: 20, so that with 2500 volts in the primary it was 
possible to obtain 50,000 volts at the terminals of 
the secondary ; on several occasions the pressure 
was raised to quite 60,000 volts. 

The Siemens 130 horse-power transformer is 
shown in front and end elevation in the figures on 
the preceding page. 

The magnetic part of the transformer is made 
throughout of soft laminated iron, and comprises 
three vertical cores A, B, C, united by horizontal 
yoke-pieces D, E, let into two castings F, G, which 
form the base and cap of the transformer. Each of 
the castings is provided with lugs f, g, and the whole 
is firmly held together by bolts passing through 
them. The bolts are covered with ebunite through- 
out almost their whole length, so as to prevent any 
leakage from the windings to earth. In this con- 
struction there are two complete closed magnetic 
circuits, and asthe central core is common to both, 
it has twice the sectional area of either of the others. 
Each of the cores is surrounded with a primary coil, 
which is wound directly on to it with a conductor 
capable of carrying safely 50 ampéres, special pre- 
cautions being taken with respect to insulation. The 
secondary winding is wound on frames, which are 
supported on porcelain insulators, An air space is 
left between each primary and the inside of the 
corresponding secondary, so that the latter is 
surrounded by an air insulation. The ends of the 
secondary winding on cach frame come to terminal 
blocks mounted on ebonite, so that it is possible to 
vary the connections of the frames; in the actual 
experiments all six were connected in series. The 
extreme terminals were connected directly to two 
small brass knobs on the ebonite rods standing on 
the table, and to these knobs were joined up the 
several apparatus used in the experiments. 

The general arrangement is shown in the diagram, 
Fig. 90, where A and B are the two final brass 
knobs between which the potential difference was 
produced. Across these knobs there was connected 
a condenser, which, however, was not used in all 
the experiments, and one of Lord Kelvin’s electro- 
static voltmeters, by which it was possible to read 
the high pressures used, 

In all the experiments the circuit of the exciter 
was first closed with all the resistance in ; this gave, 
with the alternator running at full speed, a mean 
potential difference of 20,000 velts, the resistance 
was then cut out, step by step, until the pressure 
best suited for the experiment had been obtained. 

For the purpose of exhibiting the arc, two carbon 
rods fitted into brass sockets on the tops of ebonite 
rods were placed onthe table with the points of 
the carbons horizontally opposite each other, 
and about 3 in. to 4 in. apart. Ona pressure of 
30,000 volts being reached, a discharge took place 
from one carbon point to the other, and was 
followed by the establishment of an arc ; this could 
be lengthened by separating the two carbons. 
Carbons were generally used, but the arc was 
formed equally well between two metal points. 
The arcs shown in the illustrations, Figs. 91, 92, 
and 93, were about 3 ft. long, each side being 
about 18 in. The arc was accompanied by a loud 
humming noise, similar in pitch to that given out 
by the alternator, but it is of especial interest to 
notice the striated lines which appear across the 
arc ; these were always present and were slightly 





placing one electrode vertically above the other, a| to the other ; on opening a plug a shower of water 
somewhat longer arc could be obtained, and the | fell from the nozzle of the tank on to a metal plate 
striations were perhaps better seen. jin the basin, and a number of bright flashes of 
Instead of allowing an air gap to exist between | electricity darted through the falling shower of 
the two terminals, these could be connected by | drops. F 5 
some badly-conducting body ; it is as well perhaps| A very fine effect was produced by interposing a 
not to say insulating, as the current made its way |sheet of glass between two electrodes ; the glass 





Fic. 94, 





Fic. 95, 


through almost everything opposed to its passage. | used variedin thickness from 2 mm.to4 mm., andthe 
A long strip of wood was readily traversed by the sheets were 2 ft. square. The sheet of glass was 
current, and finally set on fire by it; a piece of supported on an insulated stand, having at its 
slate about an inch thick, with an electrode on/|centre a flat disc of brass, which was attached to 
either side, behaved like a miniature volcano, some /|the one terminal of the transformer, the other 
of the silicates being fused by the passage of the | terminal of which was connected toa metal rod in 
current, and thrown out like a lava discharge. | front of the sheet of glass, and arranged to allow of 
In another experiment, a small tank containing |either a conical point, a sphere or a disc being 
water was connected to one terminal of the trans- | screwed on to it. The nature of the discharge did 





curved with the concavity turned upwards. By 


former, whilst a metal basin below was connected | not greatly vary with changes in the form of the 
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THE WORLD'S COLUMBIAN EXPOSITION OF 1893. 
(For Description, see Page 351.) 





INTERIOR OF TRANSPORTATION BUILDING. 





INTERIOR OF ELECTRICITY BUILDING. 


upper electrode, though the effects were more| volts, and both surfaces of the sheet of glass are 
striking with the two discs. These are shown in| covered with an immense number of purplish blue 
the two illustrations, Figs. 94 and 95, which are lines. In the photograph these appear as single 
reproduced from instantaneous photographs. In threads spreading out from the electrode, but when 
Fig. 94, the pressure has reached about 35,000! actually seen, owing tothe persistence of the image 





in the eye, these threads seemed to be mixed up in 
an inextricable network, which was ever changing 
its formation with immense rapidity, the whole 
discharge appearing to be darting out vivid tongues 
in all directions. On taking the pressure up to a 
higher degree, bright white flashes began to pass 
completely round the sheet of glass, accompanied 
by a loud report. One such flash appears in the 
illustration already mentioned ; in the other illus- 
tration (Fig. 95), which is froma photograph taken 
when the pressure was 45,000 volts, there are a 
number of these flashes rushing round the sheet 
of glass. Owing to glass being used both 
the front and back portion of the path of the dis- 
charge are visible, the two appearing to form a 
closed loop. One flash has almost died out, and 
shows only as a very small loop just on the edge of 
the sheet of glass. After the pressure of 45,000 to 
50,000 volts had been on for an interval of time, 
which depended on the thickness of the sheet of 
glass, but did not exceed a minute for the thickest, 
the insulation broke down and a hole was pierced 
through the glass at one point on the periphery of 
the brass disc electrodes ; during the discharge the 
glass become very hot and frequently a circular 
crack would start from the hole, throwing off lateral 
cracks ; in this case the sheet of glass would be 
entirely broken to pieces ; in other cases a hole was 
pierced without the glass being broken up. Immedi- 
ately the insulation of the glass failed the current 
was switched off; a clear hole through the glass was 
never found, but the small quantity which had 
been melted, solidified on cooling and closed up the 
hole. Sheets of ebonite, slabs of paraffin wax, and 
of marble behaved in a similar way to glass. 

As a practical demonstration of the high-pres- 
sure, the current from the secondary of the trans- 
formers was sent directly through 500 glow lamps 
of 16 candle-power connected in series ; each lamp 
required 105 volts, hence the total pressure at the 
extreme ends when the lamps were fully incande- 
scent must have been 52,500 volts ; according to 
the makers the lamps take 0.58 ampére, so that 
the total electrical energy expended in them was 
40 horse-power. This was not the full capacity of 
the transformer, which was constructed for four 
times as much, viz., 2 ampéres at 50,000 volts. The 
interruption of the circuit by the breaking of one 
or more lamps did not cause the extinction of the 
rest, as the current arced across the terminals of 
the broken lamps. The filaments of some of the 
lamps vibrated considerably while the current was 
on; the cause of this was not clear, as the same 
lamp would not always vibrate if put into a dif- 
ferent place, while there was no equal distribution 
of the vibration over the lamps of tie series. 

In all the above-described experiments a con- 
siderable amount of power was used, as the current 
was able to find its way through a circuit, which 
might be more or less insulating, but which in any 
case was complete. Inthe further experiments in 
which it was sought to reproduce some of the 
results obtained by Tesla, there was no complete 
circuit. Itmay be as well to mention again in con- 
nection with these experiments, that the frequency 
of the current was only sixty-six complete periods 
per second ; the full potential difference of 50,000 
volts was used. Two copper wires, which might be 
either bare or cotton-covered, were stretched 
parallel with each other in one horizontal plane, 
and about 8 in. apart between four ebonite rods, the 
length of the wires being about 10 ft. to 12 ft. The 
two wires were connected directly to the two knobs 
respectively constituting the two terminals of the 
secondary of the transformer ; no means were used 
to increase the rapidity of the electrical oscilla- 
tions. On putting on the current the wires soon 
began to be luminous in the dark, not continuously 
throughout their length, as was the case with 
Tesla’s high frequency, but showing a succession of 
bright points, as though a number of beads had 
been threaded on the wires. Two large rings of 
wire about 3 ft. in diameter showed a similar 
appearance when connected to the two terminals ; 
there were also indications of a glow discharge 
from one ring to the other. It was noticed that 
the two straight wires would frequently commence 
to vibrate bodily like a harp-string, such vibration 
being set up by the electrical oscillations, and not 
by any mechanical cause. Possibly the vibration 
of the lamp filaments may be connected with the 
same cause. 

Not only were the wires themselves the seat of 
electrical oscillations, but these extended to some 
distance through the surrounding air. A straight 
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‘*Tesla” tube—that is, a vacuum tube without 
electrodes—3 ft. long, and exhausted to about one- 
millionth of an atmosphere, became filled with a 
blueish glow if held near the wires. The effect was 
more marked if in place of the two parallel wires a 
sheet of tin was attached to the one terminal of 
the transformer, the other being insulated; a 
‘* Tesla” tube then glowed anywhere in the neigh- 
bourhood of the metal sheet ; in dry weather it 
could be removed to 5 ft. or 6 ft. from the sheet 
without the glow dying away; in a moist atmo- 
sphere the distance was perhaps not more than 
2 ft. or 3 ft. ; and on the occasion of the very pro- 
longed and heavy thunderstorm of June 28, 1892, 
the tube would not show a glow in any position. 
One other Tesla effect was shown ; the experi- 
menter held one of the above-mentioned tubes in 
his left hand at such a distance from the terminals 
of the transformer that no glow was visible ; on 
touching one terminal with the right hand the tube 
became filled with the usual glow, showing that 
the electrical oscillations with a frequency of 66 
were being transmitted through the experimenter’s 
body. The only appreciable sensations were a 
slight shock to the nerves of the right arm, and a 
distinct rise in the temperature of the whole body. 





THE BRITISH ASSOCIATION. 
(Concluded from page 320.) 
ProressoR McLeop’s AppREss. 

Proressor Herpert McLeop, F.R.S., of Cooper's 
Hill, President of the Chemical Section, had ascer- 
tained that on the first two visits of the British Asso- 
ciation to Edinburghin 1834 and 1850, the presidents 
of Section B had not delivered addresses, and he 
regretted the discontinuance of this custom. That 
first meeting appointed a committee comprising 
many famous men, among them Dalton, Daniell, 
Graham, Faraday, and Prout, to report on the 
adoption of a uniform set of chemical symbols. 
The committee recommended the notation then in 
use on the Continent, and desired chemists always 
to state explicity the exact quantities which they 
meant to express by their symbols. This latter 
request may now sound odd. But atomic weights 
were not accurately known and accepted in those 
days, nor are they now again. For the great 
chemist, Stas, whose death within the past year we 
have to lament, devoted his life to the revision of 
atomic weights. When Professor McLeod began to 
study chemistry he was instructed to write lead sul- 
phate PbO, SO,; Hofman, another great man 
departed a few months ago, taught him to write 
PbSO,; Gerhardt corrected this into Pb,SO, ; 
Cannizaro returned to PbSO,, his formula, how- 
ever, representing twice as much as formerly ; and 
Frankland insisted upon SO,PbO", a formula 
preferred by Professor McLeod himself, as it shows 
that the four oxygen atoms are not in the same 
condition, and that the structure of the sulphate 


could be expressed by O38 <> Pb. The nature 


of the attraction that holds the atoms together 
Professor McLeod likens to that of gravity rather 
than to cohesion, the atoms being probably in rota- 
tion around a central atom, so that the pictorial 
representation in a plane does not truly express the 
— of the atoms. The atomicity theory fails, 
however, in many cases. At first it seemed pro- 
bable that the atomicity varied in pairs, that is, an 
element might be a monad, triad, pentad, but not 
a dyad or tetrad. But we have pentad nitrogen 
and nitric oxide NO, which could not be explained 
by the assumption of either ‘‘ free bonds” or a dis- 
sociation, since the molecule at —73 deg. is still 
NO. Roscoe’s VCl,, the peroxide of chlorine ClO,, 
are other anomalies. The atomicity theory is further 
unable to explain the water of crystallisation of 
well-defined salts. Expressionslike ‘* molecular com- 
pounds,” ‘‘residual affinities,” do not help us out of 
the difficulty. Professor McLeod suggests that 
oxygen may be a tetrad—there is a compound AgO, 
— and bases some appalling formule for sodium sul- 
phate with its ten molecules of water, and alum with 
twenty-four, on this assumption simply as_possi- 
bilities. He also ascribes a great réle to so-called 
catalytic phenomena. A little sulphuric acid is 
known to transform a great deal of alcohol into 
ether, the acid apparently remaining intact. We 
know, however, that first a sulphonic acid is formed, 
which with new portions of alcohol is decomposed 


into ether and the original sulphuric acid, which 
thus become free again for new action. Such oscil- 
Jatory effects may also occur during the oxidation 





of ammonia in the presence of chromic acid, during 
the combination of hydrogen and oxygen under the 
influence of spongy platinum, during the genera- 
tion of oxygen from chlorate of potash and a small 
quantity of manganese peroxide, and the evolution 
of oxygen by oxide of cobalt from hypochlorites. 
In other and probably analogous instances, we 
speak simply of the influence of a trace of a third 
body, a little moisture for example, which seems 
necessary to initiate the combination of carbon, 
sulphur, and phosphorus with dry oxygen, and of 
sodium and copper with dry chlorine (the report 
of the ‘‘ Committee on the Formation of Haloids” 
does not settle this point). Or we simply remark 
that small impurities may entirely change the 
character of a substance, prevent crystallisa- 
tion, &ec. 

Passing to other points, Professor McLeod re- 
gretted that there was still too much teaching of 
chemistry by lecturing without practical work, and 
he had a few words of acknowledgment for the 
stupendous work done by microbes. This was to 
direct attention to the discussion on the ‘‘ Chemical 
Aspects of Bacteriology” to be introduced by Pro- 
fessor Marshall Ward; the paper was put on Friday’s 
programme, but was simply passed over, why, was 
not revealed. It might have been announced that 
Professor Ward was unable to attend. In conclusion, 
Professor McLeod referred to the great loss which 
chemistry has sustained by the death of A. W. von 
Hofmann. It was done in fitting words. In 1862, 
Hofmann lectured on ‘‘Mauve and Magenta,” which 
owed so much to his work, at the Royal Institution, 
and concluded, ‘‘Need I say more. The moral 
of mauve and magenta is transparent enough ; I 
read it in your eyes. Whenever in future one of 
your chemical friends, full of enthusiasm, exhibits 
and explains to you his newly-discovered com- 
pounds, you will not cool his noble ardour by that 
most terrible of all questions, What is its use? 
Will your compound bleach or dye? Will it shave ? 
May it be used as a substitute for leather? Let 
him quietly go on with his work. The dye, the 
lather, the leather will make their appearance in 
due time. Let him indulge in the pursuit of 
truth.” 

We are afraid we shall be deemed sadly incon- 
sistert if we express our full concurrence with 
this sentiment, and announce at the same time 
that we must content ourselves with noticing only 
a few of the fifty-one papers brought before the 
section. 

ELEectTROLYTIC SYNTHESIS. 


Professor Crum Brown, F.R.S., P.C.S., and Dr. 
Walker drew attention to the ease with which cer- 
tain chemical reactions are produced with the help 
of the electric current, and the valuable assistance 
which the current renders for synthetic study. 
Whilst quantitative analysis by the electrolytic 
method is being perfected by Classen in Aachen, 
Smith and Frankel in Philadelphia, and many 
others, the electrolytic and synthetical researches 
of Kolbe and of Guthrie have not found many 
followers. The authors electrolysed potassium 
ethyl malonate in strong aqueous solution, the 
chief synthetic reaction at the positive electrode 
being represented by the equation 


2 Et OOC. CH,. COO=Et OOC. CH;. COO Et +2 CO.. 


There is besides evolution of oxygen, ethers of 
unsaturated acids and other secondary reactions 
are formed. The chief result, however, is that we 
pass from malonic acid to its next homologue, 
succinic acid, which in its turn gives adipic acid 
again yielding higher members of the same series. 
Acids with a side chain behave in a similar manner. 
The electrolysis was effected with a current of 12 V 
and about 5A in a platinum crucible with a 
platinum spiral as positive electrode. 


IMPURITIES IN CHLOROFORM. 

Professor Ramsay, F.R.S., has, in conjunction 
with a Committee of the British Medical Associa- 
tion, examined the cause of the fatalities which 
unfortunately still occur during chloroform anses- 
thesia. Samples of such dangerous chloroform 
have an unpleasant smell which the author imitated 
by exposing pure chloroform for months to light and 
air; the reaction is probably CHCl], + O =COCI, 
+ HCl. This carbonyl chloride formed is not 
in itself very poisonous and would in the system 
be decomposed. COC], + HOl = CO, + 2HCl. 
But it appears to cause strong spasmodic closure of 
the glottis, so that the chloroform inhaled could not 
escape nor air enter. This Professor Ramsay re- 





gards as the probable cause of the fatalities, - 


although he is aware that chloroform itself would 
counteract those spasms. Baryta water is a deli- 
cate reagent for this carbonyl chloride, and gave 
the characteristic reaction, a white film on the line 
of separation between chloroform and solution, 
with chloroform residues from hospitals. There 
was some discussion on the above formula. Accord- 
ing to some German chemists both chlorine and 
carbonic acid are formed, neither of which Pro- 
fessor Ramsay found, and Dr. Nicol was inclined 
to support this view, as in his determination of the 
molecular volume of iodine in solvents, chlorine ap- 
peared to re-form and to liberate iodine again and 
again, when the reaction seemed to have been com- 
pleted, simply on removing the stopper. We 
regret not to be able further to refer to Dr. Nicol’s 
work but to remark that there seems to be a con- 


nection between the molecular volume of iodine. 


and the colour with which it dissolves in water, 
alcohol, ether, bisulphide of carbon, &c. 

The committees on ‘‘ Properties of Solution,” 
and on the ‘‘ Bibliography of Solutions,” ‘* Wave 
Length Spectra of the Elements,” have been very 
busy and will publish valuable reports and tables. 


ALLOYS OF IRonN, MANGANESE, AND ALUMINIUM. 


Mr. T. H. Hogg had sent some curious alloys, 
interesting chiefly on account of their being mag- 
netic against all expectation. In one instance the 
aluminium and ferro-manganese, both previously 
fused, were mixed, when a pasty mass resulted ; 
this was poured off and showed the composition 
14 Fe, 75 Mn, 3 Al, 2C (we are not certain, but 
the analyses did not run up to 100); the rest solidi- 
fied suddenly and disintegrated entirely afterwarcs 
toa greyish-white powder of composition 10 Fe, 
54 Mn, 36 Al, 5 C, the pasty mass having become a 
hard grey metal. Various other alloys of different 
magnetic sensibility were shown. 

Friday was devoted to explosions, flames, and 
luminosity. The proceedings opened with two 
papers, contributions to Professor Dixon’s 


GasEous Explosions, 


by pupils of Professor H. Dixon, Messrs. B. Lean, 
and H. A. Bone. The new method of measuring 
the pressure in gaseous explosives utilises photo- 
graphy, the flash produced in a calibrated tube 
being photographed. The ‘Explosion of Ethylene 
with less than its own Volume of Oxygen” has an 
important bearing upon the theory of the luminosity 
of flames. It is the separated carbon which causes 
the luminosity. But the old orthodox view that 
carbon is liberated because oxygen combines with 
hydrogen by preference, is no longer tenable. 
From their experiments, Messrs. Lean and Bone 
conclude that when ethylene explodes with less 
than its own volume of oxygen, the first reaction is 
C,H, + Os; = 200 + 2 H,. The heat thus 
liberated decomposes some unburnt ethylene in 
the same way in which it would be decomposed in 
passing through red-hot tubes, C; H, = CH, + C. 
Marsh gas might also be produced in another way, 
2C3 Hy, + O, = 2CH,+2C0O. The formation 
of acetylene is probably due toa secondary reac- 
tion between the nascent hydrogen and carbon of 
the first two equations. Their chief point, from 
which Professor Lewes dissents, is that the free 
carbon arises from a decomposition of ethylene into 
marsh gas CH, and carbon. 


Tue Luminosity oF HypROcARBON FLAMES. 


Professor Vivian Lewes, of Greenwich, added 
another important contribution to his own investi- 
gations of these problems. One of his newer 
points is the different rate of diffusion of the con- 
stituent gases. Methane and hydrogen find their 
way first to the outer skin of the flame ; here they 
are burned and yield the heat, which takes the 
heavier hydrocarbons ascending straight upwards 
into acetylene. The diffusion, Mr. Lewes studied 
also in a coal gas jet, not a flame, issuing from a 
tube, half-an-inch above which he placed three con- 
centric tubes ; and analyses of the combustion pro- 
ducts taken from different parts of the flame were 
conducted in various ways and with various gases. 
When the gas leaves the burner hydrogen diffuses 
rapidly to the outer edge and burns ; the methane 
does the same more slowly. This combustion 
raises the temperature to 500 deg. Cent. in 4 in. ; 
before another 4 in. has been traversed 1000 deg. 
is reached, and the chemical changes in the hydro- 
carbons proceed more and more rapidly, the un- 
saturated hydrocarbons and higher saturated ones 
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being converted into acetylene. If the tempera- 
ture were not allowed to rise above 1000 deg., 
this acetylene would all be polymerised into ben- 
zene, naphthalene, &c., which would burn with a 
non-luminous flame. But the temperature rises In 
the gas flame, and at 1200 deg. the acetylene splits 
into carbon and hydrogen. The attainment of 
this temperature marks the limit of the non-lumin- 
ous zone. If this were the only action, however, 
the luminous zone would be very short. The 
bodies formed from acetylene before 1200 deg. was 
reached, however, and unburnt methane are con- 
verted into acetylene at higher temperature—1300 
deg.—this temperature being reached at the top of 
the luminous zone. For producing luminous flames 
two main factors would, therefore, have to be ob- 
served, according to Professor Lewes: to use such 
compounds as will easily be converted into acety- 
lene, and to attain a high temperature as quickly as 
possible. 


EXPERIMENTS ON FLAME. 

Professor Arthur Smithells, B.Sc., Yorkshire Col- 
lege, Leeds, again dissents from Professor Lewes on 
some points. He and Mr. Ingle, B.Sc., have for 
some time been following a peculiar and very pro- 
mising line of research. A glass tube is fitted over 
a Bunsen burner, the upper part of the glass tube 
being again sheathed with a wider tube, so that the 
length of the burner can be changed at will. If 
the supply of gas is diminished, the non-luminous 
flame assumes the two-coned stiucture, the inner 
cone becoming green in colour, and passing down 
the tube on further diminution of the gas supply. 
The two cones can be separated also by letting the 
inner tube first project and then raising the outer 
sheath ; the gas currents accelerated by heating 
parts of the tube or diminishing their diameter, &c. 
Professor Smithells adheres to the four distinct 
regions of an ordinary luminous flame ; Mr. Lewes 
is content with three. Professor Smithells con- 
siders that he has obtained fresh proof that when a 
hydrocarbon is starved of oxygen the carbon will 
burn more readily than the hydrogen, and that 
accordingly the luminosity of ordinary flames must 
not be explained, as is often done, by assuming the 
reverse. The separation of solid carbon particles 
he also ascribes to decomposition or dissociation 
of the hydrocarbons by heat ; this heat is supplied 
by the sheath of non-luminous combustion sur- 
rounding the flame, which consists of two parts, a 
barely visible outer part anda bright blue inner 
one, corresponding to the cones of combustion in a 
non-luminous flame. He admits the presence of 
acetylene in the interior of luminous flames, but 
does nct think that Professor Lewes has established 
his view that luminosity is mainly and essentially 
due to the formation and subsequent dissociation 
of acetylene. These important problems have been 
and are now occupying the attention of so many 
other scientists—Landolt, Blochmann, Hilgard, 
Stokes, Teclu, &c.—that we may hope soon to see 
the tradition of text-books replaced by something 
more in accordance with facts. 


EXPERIMENTS ON FLAME SPECTRA. 


Professor Smithell’s flame spectra, presented to 
Section A, attack the same problems from a dif- 
ferent point of view. The flame-cone separator 
affords a means of ascertaining which part of the 
flame takes part in the production of the spectra 
observed when metallic salts are introduced into 
non-luminous flames. The main conclusion derived 
was that spectral effects are dependent in the 
. cases investigated on radiation produced during 
chemical change and not to molecular vibrations 
induced by external heating. An experiment was 
shown in which a spray of a solution of a copper 
salt was introduced into the two separated cones of 
a non-luminous flame. Decomposition took place 
in the inner and hotter cone without the produc- 
tion of a spectrum, whilst the preducts of decom- 
position on reaching the outer plane tinged ita 
brilliant green. This spectrum was thus shown to 
depend on chemical action and not merely on ex- 
ternal heating, the action in this case being evi- 
dently the formation of copper oxide. The forma- 
tion of copper chloride, which could be effected by 
introducing a thread of asbestos moistened with hy- 
drochloric acid into the outer cone, gave a beau- 
tiful blue colour. Gold chloride was similarly de- 
composed in the lower cone without giving a spec- 
trum ; the separated gold passed into the upper 
faintly-tinged flame, which assumed a beautiful 
green colour due to gold chloride when a little 





hydrochloric acid was introduced. The action 
between gold and hydrochloric acid at a temperature 
above that at which gold chloride dissociates seems 
highly anomalous. The author did not wish at 
present to draw any final conclusions, but con- 
sidered that his experiments disclosed the necessity 
for a thorough study of the chemical reactions taking 
place when metallic salts are producing spectra in 
non-luminous flames. The lively discussions proved 
this necessity. Fundamental points are involved. 
Sir George Stokes and others hold that there is a 
spectrum of sodium due to sodium alone ; according 
to Professor Ramsay pure sodium gives no spectrum 
at all, and there is no luminosity without chemical 
change. That gas jets issuing from incandescent 
clay pipes are invisible was proved years ago by 
Hittorf, if we are not mistaken, and by Werner 
Siemens ; and Professor von Helmholtz expressed 
it as an opinion generally favoured in Germany, 
that theappearance of a spectrum indicated chemical 
changes. 


Tue HyproGen FLAME IN SAaFety Lamps. 


Professor Clowes, D.Sc., University College, 
Nottingham, described the ‘‘ Applications of a 
Hydrogen Flame in an Ordinary Safety Lamp to 
the Detection and Measurement of Inflammable 
Gas or Vapour.” The coal-miner detects and mea- 
sures roughly ‘‘firedamp” in the air with the 
help of the ‘‘cap” over the flame. The ordi- 
nary oil flame does not with certainty detect less 
than 3 per cent. of firedamp. Pieler’s alcohol 
flame indicates 0.25 per cent. readily, but 
gives no light, and can be used for gas-testing only. 
The Ashworth lamp, which Dr. Clowes showed last 
year at Cardiff, and which burns benzoline, detects 
0.5 per cent. of firedamp when the wick is pulled 
down until it gives a pale blue flame only. He 
now described a miner’s lamp in which the ordinary 
flame can at once be replaced by a hydrogen flame, 
which indicates and measures from 0.25 to 3 per 
cent. of firedamp. As soon as the delicate testing 
is finished, the ordinary flame is kindled and can 
be used either for illumination or for detecting 
higher percentages of firedamp. The hydrogen gas 
is carried in a small steel reservoir slung over the 
shoulder by a strap, and is introduced through a 
fine metal tube terminating in the interior of the 
safety-lamp near the wick. The ‘‘cap” pro- 
duced by air containing 1 per cent. of coal gas was 
four times as high and half as high again respec- 
tively as the ‘‘caps” over a benzoline and an 
alcohol flame of the same height. The hydrogen 
safety-lamp is also specially suited for spaces in 
which petroleum oil has been stored, where naked 
flames have caused many an accident; it detects 
sipth of the amount of petroleum vapour which can 
be kindled in air, and ';th of the amount which ex- 
plodes when mingled with air, as Dr. Clowes 
ascertained from experiments in his test-chamber. 
According to Mr. Brown, of Cardiff, mine owners 
are not anxious for delicate tests, and are quite 
satisfied with the 3 percent. indications of ordinary 
lamps. That may beso, but the authorities at any 
rate should insist with Dr. Clowes upon the ready 
and early detection of small quantities of firedamp. 


INTERNATIONAL STANDARDS FOR THE ANALYSIS 
oF IRON AND STEEL. 


Mr. T. Turner, of Birmingham, reported that 
five standards have been prepared and four of them 
analysed : 


Sul- | Phos- |} Man- 


Carbon. Silicon. | 





phur. | phorus.| ganese. 

Standard1 .. 1.44 .263 | .006 018 -259 
iia, Ses 816 .191 | .007 | .014 141 

ee ee 476.141 | 008 | .021 145 

a 4 029 | .078 130 


151, .008 | 

The joint discussion with SectionG on the ‘‘ Effect 
of Small Quantities of Foreign Matter on the Pro- 
perties of Metal” proved little fruitful, Section G 
having either misunderstood the arrangements or 
being itself busy enough. Professor Roberts- 
Austen, F.R.S., gave a summary of his recent work 
which has often been referred to in these columns. 
Dr. Veley, of Oxford, touched upon the chemical 
side, the influence of traces of foreign metals upon 
the rate of dissolution of metals in acid ; and Pro- 
fessor Hartley, F.R.S., Dublin, once more ex- 
pressed the conviction that nobody had ever seen 
large masses of pure iron ; his electrolytical iron 
was a powder, free from oxygen, and probably in- 
fusible, therefore, even at the melting point of 
platinum. : 





THe Impurities oF Town AIR. 


Dr. C. H. Bailey, B.Sc., of Manchester, related 
that during the past twelve months the Air 
Analysis Committee of Manchester have, in conjunc- 
tion with the Royal Horticultural Society, made 
several hundred analyses of the air of London, 
Liverpool, and Manchester. The research concerned 
chiefly organic matter and sulphurous acid, the 
carbonic acid in the air having already been studied 
by many observers; and as the object was not 
merely to collect data, but to lay the foundations of 
what may be termed chemical meteorology, the 
atmospheric conditions prevailing at the time have 
been noted. The following conclusions are drawn : 
1. In clear breezy weather the amount of sul- 
phurous acid is less than 1 milligramme per 100 
cubic feet of air. 2. In times of anti-cyclonic 
periods it rises very considerably, and in times of 
fogs maxima of 34 and 50 milligrammes have been 
recorded for the worst districts of London and Man- 
chester. 3. In open spaces and less densely popu- 
lated areas there is a marked diminution in the 
amount of impurities in theair. 4. Anincrease in the 
amount of sulphurous acid is accompanied by at 
least as large an increase in the organic impurities 
in the air. 5. Smoke, promoting as it does the 
formation of fog and preventing free diffusion into 
the upper stratum of the air, must be regarded as 
the principal cause of the impure state of the at- 
mosphere in large towns. Dr. Bailey dealt with 
the same problems in Section D in a paper ‘‘ On 
Conditions affecting Plant Life in a Town Atmo- 
sphere.” We have less sunshine in suburbs, and 
50 and more per cent. less again in towns, where 
in foggy weather not the three-hundredth part of 
the light of a bright day is recorded. The amount 
of sulphurous acid in foggy days is twenty and 
more times greater than on bright days, and freshly 
fallen rain in Manchester contains as much as 70 
parts per million of sulphuric acid. The discussion 
brought out more wishes than advice. Neither 
Sir Douglas Galton nor Mr. A. E. Fletcher, the 
Government Inspector of Factories, saw how we 
could prevent smoke as long as we had open fire- 
places, quite apart from factory chimneys. We 
should of course stop all pollution from stables, ash- 
pits, and refuse, but, according to Dr. Bailey, modern 
sanitary improvements sometimes do the opposite. 
We ventilate sewers into the atmosphere where the 
impurities accumulate if fog impedes diffusion ; 
thus the fogs become more obnoxious and irritating. 
Mr. Fletcher had only a little selfish remedy of 
his own ; he filters his house air supply through 
cotton wool. Mr. Warrington desired first of all 
more exact methods of investigation for these 
problems. 

MISCELLANEOUS PaPERs. 


Among the papers which we can notice very 
briefly only, we wish first to mention that on 
‘* Diffusion” by Dr. Svante Arrhenius, of Stock- 
holm, who is closely associated with Van’t Hoff and 
Ostwald in their work on osmotic pressure and dis- 
sociation. 

Professor Ramsay and Miss Aston, B.Sc., have 
determined the ‘‘ Atomic Weight of Boron” from 
the water of crystallisation of borax,and from sodium 
borate converted into sodium chloride by distilla- 
tion with methyl alcohol and hydrochloric acid. 
The mean value found, which is more likely to be 
too low than too high, is 10.966. The determina- 
tions of the late Mr. Abrahall, as edited by Messrs. 
Ewan and Hartog, yield 10.825. 

Dr. J. Gibson presented three papers. The 
first, ‘‘ Pure Glucina and the Atomic Weight of 
Glucinum,” involves an immense amount of work. 
Dr. Gibson was also searching for the rarer earths, 
and had fixed up their genealogical tree, 9 ft. long. 
The beryl, being very hard, if at all, to powder, was 
coarsely ground and treated with fluoride of 
ammonium in a large iron pot such as used 
in the Highlands. The iron taken up under 
these circumstances is easiest carried down again 
by mercuric sulphide formed in the solution ; 
similarly the alumina is best precipitated by 
soluble silicate of sodium, which repeatedly 
added brings down all traces of alumina much more 
effectively than could be done by fractionation. 
The atomic weight determinations of glucinum gave 
9.054 against 9.12 found by Niels and Pettersson. 
The name glucinum (indicative of the sweet 
tastes of the salts) seems likely to prevail over 
the name beryllium, notwithstanding the several 
similar names of organic chemistry. That the 
discoverer Vauquelin proposed this name is hardly 
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FIFTEEN-CENTIMETRE QUICK-FIRING GUN. 
CONSTRUCTED BY MM. SCHNEIDER ET CIE, CREUSOT. 





a strong argument; Vauquelin found the earth 
in 1797, the metal was isolated by Wohler and 
Bussy, 1828. Another paper of Dr. Gibson dealt 
with ‘‘Manganese Nodules” picked up by the | 
Challenger at 2300 fathoms depth. His ‘‘ Notes | 
on Exact Weighing” referred to the errors arising 
from moisture films on platinum, &c. ; these, he 
thinks, can only be very minute. Professor Ostwald 
‘*On the Assumed Potential Difference between 
Metals in the Solid and Molten State’ emphatically 
denied the possibility of any such difference of 
potential, which Regnault again claims for solid 
and liquid gallium. Professor Crum Brown put the 
principle involved thus: Two substances in 
equilibrium in one way must be in equilibrium in 
any way, and the height of a capillary column is 
the same whether the lower end of the tube be open 
or closed. 

Professor McLeod's ‘‘Iodides of Sulphur’ de- 
scribed his unsuccessful attempts to prepare the 
hexaiodide which Landolt thought he had isolated. 





SCHNEIDER AND CO.’S 15-CENTIMETRE 
(5.9-IN.) QUICK-FIRING GUN. 





From time to time reports have been published in 
the French papers of a new bye. gun which, it 
was claimed, would come into direct and serious com- 

tition with the similar weapons designed by Mr. | 

Janet and made by the Forges et Chantiers. Not long 

since a series of official trials were conducted in France 

with this new gun, but the results then obtained were | 
not sufficiently promising to justify the advisers of the | 
department to adopt it for service, so for the present | 
at all events the Schneider quick-firing gun must, it) 
seems, be regarded as not having emerged from the 
experimental stage, although its makers expect it to 
play an important part in the future. We are glad 
to have the opportunity of publishing detailed illustra- 
tions of this gun, the arrangement of which will be 
easily understood from the following description. The 
advantages claimed for it by the designers are as 
follows : 

1, Very high ballistic power. 

2. Breech mechanism of simple manipulation, with 
firing devices arranged for percussion or by electrical 
contact. 

3. Simplicity of construction, and management and 
strength in the various parts. 

4. The use of metallic cartridges. 

5. Theemployment of a simple extracting device. 

6. The adoption of a safety apparatus for prevent- 
ing firing before the complete closing of the breech, 
and for opening the breech in case of a miss-fire. 

The gun is built up of forged, tempered, and annealed 
steel tubes of the quality that conforms with the speci- 





fications of the French marine. The length is 45 calibres 











= —— 


Fic. 2. 


or 6.750 metres (23 ft. 3.75 in.), and the weight is 
5.5 tons. It includes an inner tube in one piece ex- 
tending for the whole ee of the gun, and into the 
end of which the breech-block is screwed. An outer 
tube covering the inner one strengthens the rear as far 
as the trunnion ring. 

A series of outer rings over the latter tube, and 
some lighter rings extending from the trunnions to 
the muzzle, complete the structure. The outer tube 
and the reinforcing rings are all cylindrical, and are 
made of such dimensions as to secure a shrinkage of 
1 millimetre per metre of diameter. The gun, like 
other quick-firing guns, is designed for the use of 


| screw thread of three equal sectors, is employed together 
| with a bronze bracket and a double latch that keeps the 
a solidly fixed either to the gun or to the breech- 
| block. 


Manipulation of the breech-block is effected by 
means of the lever A, Figs. 7, 8, and 9, and a cam a 
is pressed by the spring } into the groove C at the back 
of the breech in order to prevent the breech-block 
from becoming free (Fig. 11). The extractor consists of 
a strong rectangular bar B provided in front with a 
gripping claw and with lateral teeth (Fig. 7). A toothed 
sector turning on the hinge E gears always with the 
extractor and hasa recess d in which the finger F, fixed 


metallic cartridges, and for this reason no obturating | upon a bracket, canenter. This finger is placed ver- 


mechanism is necessary, the cartridge-case being suf- 
ficient to check the escape of gases to the rear by its 
expansion. The chamber is formed to fit the cartridge 
and also to receive a — furnished with centering 
and rifling rings. The rifling consists of 48 grooves of 
varying om commencing at 2 deg. and finishing at 
7 deg.; the depth of the grooves is 1 mm. and the dia- 
meter between the lands is 150 mm. 

The breech-closing mechanism is of the Schneider 
system, in which the breech-block, with an interrupted 


tically, and has at its upper enda projection which 
bears constantly on an incline e upon the hinge, by 
means of a spring g. The breech being closed, the 
| various parts occupy the positions shown in Figs. 7, 
|8,and 9. The extractor claw is a little in advance of 
the base of the metallic cartridge, as will be seen in 
Fig. 7. By taking the lever A and moving it 
round one-sixth of a turn, and at the same time 
by holding the small lever K, the cam a that locks 
the lever A is released. After the breech-block 
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is set free it is drawn towards the aperture by 
teeta on the lever A and the handle K ; the breech- 

lock, guided by the guides /, strik>s at the end of its 
movement, the front taces of these guides. The shock 
resulting from this sets free the double latch, and at 
the same time the rear point of the latch engages in 
the breech-block, and the finger F enters the re- 
cess in the toothed sector B. By pulling sharply 
on the lever A the bracket and the breech-block turn 
round the hinged axis, and at the commencement of the 
rotation the finger F strikes the toothed sector of the 
extractor, the shock having the effect of loosening the 
metallic cartridge-case. As the movement of turning 
the bracket continues, the finger draws with it the 
toothed sector and the extractor bar, at the same 
time the slope e on the hinge raises the point f of 
the finger F; and this latter becomes disengaged 
from the toothed sector and leaves it shortly be- 
fore the rotation of the bracket is completed; but 
by this time the extractor has been moved so far that 
the metallic cartridge-case, which has moved with it, 
has been withdrawn some inches from the end of the 
gun ; one of the operators then pulls out the case and 
others put the new cartridge into the gun. The flange 
of this cartridge engages in the end of the extractor, 
and moves it forward into the gun in such a way that 
the extractor bar returns easily to its initial position. 
The breech is then closed by the ordinary movement ; 
the lever A goes back into its original position shown 
in Figs 8 aud 9, and the cam a enters the recess, 
locking the breech-block. 

When the breech is closed the small block J, 
actuated by the spring I placed on the back of the 
guo, locks the lever and prevents any further 
movement. At the side of the block is a small spring 
finger m. When the gun is fired, recoil takes place 
suddenly, the small block by its inertia enters a recess 
in the gun and releases the lever, the spring finger on 
which, engaged in the small recess, is so arranged as to 
prevent any further movement; it is then possible to 
manipulate the lever and to open the breech. On the 
other hand, if the gun hangs fire no recoil takes place, 
and the block remains in its normal position over the 
lever, which cannot be manipulated by the operator 
until the block is pressed by hand and the lever re- 
leased. 

The gua can be fired either by percussion or by 
electricity, the former method is represented in Figs. 
11 and 12, and the latter in Figs. 7,8, and 9. In each 
case the operation is entirely under the control of the 
man serving the gun, and firing is absolutely impos- 
sible unless the breech is completely closed. ‘he 
apparatus for firing with percussion fuzes consists 
essentially of a striker actuated by the coiled spring 
of the lock and the trigger controlling this leak 
The striker N and its actuating spring x are placed 
in the axis of the breech-block, the needle i of the 
striker moves in a hole in the block, and in its normal 
position is flush with the forward face of the breech- 
block ; this position is maintained by the collar of the 
spring o and by the returning spring p. 

At the rear end of the striker is the groove P, in 
which works the spring detent Q mounted on the lever 

. The axis of this lever can be rotated by the 
T-shaped head that engages in a grooved path 
formed at the back of the gun. It is controlled 
by the lever S, to which is attached one end of the 
firing cord, the other end being held by the man 
serving the gun. The spiral spring mounted on 
a key and the flat spring attached to the firing lever, 
restore all the various parts to their normal positions. 
By this arrangement the operator by drawing on the 
cord sets the striker by means of the lever R; the 
spring detent Q becomes free of the striker when this 
lever is drawn sufficiently far back, and under the 
action of the spring » the needle of the striker is 
thrown forward emg the percussion fuze placed in 
the centre of the base of the metallic cartridge-case. 
In the event of a miss-fire the operator can reset the 
striker by pulling a second time on the tiring cord. It 
will be remarked that the lever R is mounted on the 
main lever of the breech-block, and that the controlling 
key is fixed to the breech of the gun; firing therefore 
can only take place when the main lever of the breech 
is in its proper position, that is to say, when the 
breech is completely closed. 

When firing by electricity is preferred, the striker 
and spring device are replaced by an insulated needle, 
which by means of a coiled spring is made to project 
slightly from the forward face of the breech-block. 
The main lever carrying the firing lever and the 
detent is replaced by another, to which is attached an 
insulated conductor, and when the breech is closed the 
needle V is in contact with the central part of the 
electric fuze placed in the base of the cartridge-case, 
Electrical contact is made by the terminal X attached 
to the rear of the gun, Fig. 8, and with which contact 
is made at the moment when the breech is locked, b 
an insulated conductor on the main lever, and whic 
then connects with the needle V. One of the wires 


from the battery is attached to the terminal X ; the 
other wire is in contact with the gun and its mount- 
ing, and so long as the breech is not completely closed 





the contact with the conductor of the main lever does 
not take place, the circuit remains open, and the gun 
cannot be fired. The operation is completed by means 
of a circuit-closer operated at will by the man serving 
the gun. In order to avoid miss-fire all the contacts 
are made of silver. 

The ammunition is contained in the metallic cart- 
ridge-case (Fig. 13), the percussion and electric 
fuze being carried in the base of the case. The 
charge is fired by means of a small priming of black 
powder. The projectile is forced into the open end of 
the cartridge-case for a sufficient distance to insure 
firm contact. The projectiles employed weigh 40 
kilogrammes, and are of three kinds—ordinary cast- 
iron shell, chrome steel shell, and mitraille shell. All 
of these projectiles are fitted with red copper bands to 
take the rifling. The belt, moreover, marks the limit 
of depth at which the end of the projectile is placed in 
the cartridge-case. 

The personnel necessary for working the gun is as 
follows : 

1. One pointer. 

2. One man who opens and closes the breech. 

3. One man for feeding. 

4. One man for withdrawing the empty cartridge- 
case. 

When the target aimed at is a rapidly moving one, 
No. 1 fires the gun, but for quick firing at a fixed 
target or at a slowly moving object the work de- 
volves upon No. 2. The maximum rapidity of 
firing without pointing is about 10 rounds per 
minute. 

The carriage (Figs. 3 to 6) upon which this gun is 
mounted is of the central-pivot type with small recoil 
and automatic return. It can be placed equally well 
on board ship or mounted on a coast battery. The 
carriage consists essentially of an oscillating cradle A, 
of two slides with brake cylinders B, of the frame C 
and D, and of the under carriage E. It is also fur- 
nished with a steel shield. The total weight of this 
carriage without the shield is about 4.7 tons; the 
weight of the shield is 2.5 tons, so that the weight 
of the carriage complete is about 7.2 tons. 

The carriage has been designed with the intention of 
fulfilling the following conditions : 

1. To reduce the amount of recoil to the lowest pos- 
sible limits, and to insure a rapid and automatic return 
so as to secure rapid firing. 

2. To do away with the effect of percussion in 
all positions of the gun by making it recoil on its 
a line, and by opposing the direct action of the 
rake. 

3. To distribute the effects of firing over a large 
surface in order to reduce the strains on the various 
parts. 

4. To allow the man pointing the gun to effect 
this manceuvre rapidly both for elevation and 
direction, while at the same time he can fire the 
gun himself, although he has nothing to do with 
loading it. 

Thecarriageisofaverystrongand simple construction, 
and does not require any Be goed manipulation for 
putting it in service. The gun is maintained con- 
stantly in firing position by springs, the brake cylinders 
are always full of liquid ; the joints in this part of the 
mechanism are few in number, and so designed as to 
remain quite tight; under these conditions the gun 
is always ready for firing. It is mounted as upon 
ordinary carriages, the trunnions resting on the usual 
bearings and being held in place in the usual way, as 
shown in the illustrations. 

The body of the carriage is of cast steel; the 
cradle is formed of two parts bolted together in the 
middle and provided with trunnions that rest in bear- 
ings on the sides of the frame, and which carry the 
weight of the gun, the slides, and the cradle. The 
latter is formed of a strong casting of the shape shown 
in Figs. 3 and 5; on the upper faces are bronze strips 
(Fig. 5) that serve as slides for the brake guides. The 
forward and rear ends of each of the girders are raised 
in such a way as to furnish points of attachment for 
the piston-rods of the brake. The central rib (Fig. 3) 
provides the means of counecting the two sides of the 
cradle, at the same time giving it great rigidity. The 
lateral trunnions I, which are cast with the cradle, are 
fitted with bronze rings. 

The two brake cylinders, which are absolutely 
similar, are placed symmetrically on each side of the 

un, and are operated in identically the same manner. 

n each of these is mounted with oe accuracy the 
trunnion of the gun; consequently the cylinders 
follow all the recoil and forward movements of the 
gun. The trunnions are kept in place by a strap as 
shown in the drawings. Two half collars in forged 
steel connect the two cylinders in front and at the 
back, and at the same time check any displacement of 
the gun around its trunnions. The cylinders F F! are 
of forged steel of precisely the same internal diameter 
and of the same length ; the rear ends of these cylinders 
are incommunication with each other by means of the 
passages bb. These pistons are shown at GG ; their 
rods H H' are bolted as already mentioned to the raised 
ends of the cradle. 





When the gun, after having been fired, forces back 
the cylinders, the pistons G G remain immovable ; 
the liquid, which is in front of each of these pistons is 
forced to the other side through the grooves cut within 
the cylinders; these grooves have a variable section 
determined in such a manner as to give a constant re- 
sistance during the whole length of the recoil, which 
has a maximum length of 253 mm. (9.8 in.) — 
the recoil the partial vacuum, which would be forme 
in the front part of the cylinders by their movements 
along the piston-rods H, is compensated by an equal 
quantity of liquid forced through the passagesc c by 
the piston-rods H! as the cylinders move forward 
upon them. In this manner the brake cylinders are 
always kept full, the loss in one being compensated 
by the excess in the other ; this arrangement thus 
forms a constant volume brake, and a regular recoil 
without shock is secured. This system of coupled 
hydraulic brakes, with four cylinders, divides the effect 
of the recoil over four points of the frame by means 
of the four piston-rods, two of which work in com- 
pression and two in tension. This division of the strains 
due to firing considerably diminishes the length of 
recoil; at the same time the dimensions of the brake 
are very small. 

Fig. 5 shows the arrangement for bringing the gun 
back into the firing position automatically by means 
of a power-storing device formed of two sets of direct 
acting springs. Beneath each of the brake cylinders 
and at the forward end is a projection that serves as 
an abutment for the springs 7 7, mounted on the rod 
K. This rod is formed with a head at the. forward 
end that bears on the projection made in the side of 
the bracket ; a thread is cut on a considerable portion 
of the rod at the rear end, and by this means sufficient 
initial compression can be given to the springs to keep 
the brake cylinders and the gun fixed at the maximum 
angle of elevation. The compression nut K is guided 
in the groove at the rear part of the side of the cradle. 
Spiral springs are employed, ten in each group; they 
are separated by discs which prevent them from getting 
foul of each other. At the moment of recoil, these 
springs are compressed by the movement of the brake 
cylinders, and when recoil ceases, the energy thus 
stored up is utilised in bringing back the gun and 
the cylinders to their initial position. This return 
movement is regulated by the brake which works in a 
manner inverse to that set up by the recoil, and any 
resulting shock is almost entirely absorbed by the 
buffers M placed at the forward part of the carriage. 
These buffers, made of discs of leather alternating with 
discs of iron, are mounted on the rods K, between two 
circular plates of heavier section at each end. 

The bedplate D, to which the sides of the frame C 
are solidly bolted, is formed of a circular cast-steel plate. 
In the centre is a recess which receives the pivot of 
the under carriage, and round which is made the 
rolling path for twenty-four conical rollers (Fig. 3) 
which bear on a suitable surface in the bottom of the 
under carriage, and turn freely, but their distance 
apart and their radial position are maintained by two 
concentric rings in which the spindles of the rollers 
take their bearings. A large catch in front and two 
smaller ones at the back, fixed to the bedplate, and 
engaging in the back of the under carriage prevent the 
frame from lifting during the recoil. One of the rear 
catches carries the locking-bolt O intended to keep the 
frame in any desired position when the gun is not in 
service. The covering plate S surrounds the bedplate 
and under carriage, and: shields the roller paths and 
conical rollers. 

The maximum elevation of the gun is 23 deg. (from 
— 5 deg. to + 18 deg.). This is obtained by turning 
the cradle of the carriage around its trunnions, The 
movement is controlled by means of the hand-wheel P 
that operates the shaft p mounted on the left side of 
the frame. This shaft turns the screw T and the 
helicoidal wheel ¢ and the pinion U that gears with 
the toothed sector V fixed in the left side of the cradle. 
It should be pointed out that the mechanism for turn- 
ing the gun in elevation is attached to those parts of 
the carriage which do not recoil, consequently the 
man training the gun is not obliged to release the 
hand-wheel at the moment of firing. The gun can be 
turned through its maximum amplitude in twelve 
seconds, 

Training in direction through the a circle 
is effected by means of the handwheel P! working 
the endless screw p'. This latter operates the 
helicoidal wheel ¢' and the vertical pinion U? that 
gears with the toothed ring fixed round the saddle. 
The gun can be turned round the complete circle in 
110 seconds. 

The under carriage, the pivot of which is fitted with 
bronze rings, is fixed to the frame by means of twenty- 
four bolts, and is arranged to receive the steel toothed 
ring just referred to. 

he men serving the gun are protected behind a 
shield of steel 30mm. (1.18 in.) thick ; though this 
thickness may be increased to 35 mm. (1.38 in.) if 
desired. It will be noticed that all the plates of 
which the shield is composed are flat, the quality of 
the metal therefore is not endangered by heating and 
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bending in the course of construction. The shield is 
attached to the bedplate in front and on each side by 
means of strong angle brackets ; it bas no connection 
at all with the sides of the frame, and can therefore be 
subjected to considerable damage by firing without 
affecting the working of the gun. The handwheels 
controlling the training mechanism are placed on the 
same side as the sights. In action the shoulder-piece 
X fixed in the same side on the frame assists the man 
in training the gun, and who, while operating the 
training wheels is thus able to follow more easily the 
displacements of the target and to keep the gun upon 
it. Figs. 1 and 2 are perspective views illustrating 
the mode of operating the gun. The general dimen- 
sions and other particulars are contained in the fol- 
lowing Table : 


Total length of gun... . 6750mm. 23 ft.3.75 in. 

a = in calibres 45 
Weight of gun, including 

breech-block Ay ... 5580 kilos. 12,276 Ib. 
Weight of projectile | ae ss .,, 
Powder charge, P.B. ae 52.8 ,, 

os B.N. smoke- 

less ... i ed asl SO 35.2, 
Weight of empty cartridge- 

case ... sis we a ae 30.8 ,, 
Total weight of loaded car- 

tridge with powder, P.B. 78 ,, F7L.6,, 
Total weight of loaded car- 

tridge with powder, B.N. 70 ,, 154.0,, 
Total length of cartridge 

with shell ... as ... 1640 mm. 64.57 in. 
Initial velocity with P.B. 

powder __... Pe cn. GEO 9s 2338 ~—i,, 
Initial velocity with smoke- 

less powder acs « 8% 2690 —=Cé«,, 
Ratio of weight of gun and 

weight of projectile... 139.5 


Striking force of projectile 





my : 2 with powder P.B. 1085 metric tons 
Ditto B.N, 1070 ad 

Thickness of iron plate that 

can be pierced with initial 

velocity of 820 metres 399 mm. 15.71 ir. 
Weight of carriage withou 

shield eas ae ... 4700 kilos. 10,340 lb. 
Weight of 30-mm. shield ... 2500 ,, 5,500 ,, 
Amplitude of horizontal 

training 360 deg. 


Time required for training 
the gun round the com- 


plete circle .. ass aa 110 seconds 
Amplitude of training in 

elevation f8 .. from—5to +18 deg. 
Time required for maximum 

elevation ... ads es 12 seconds 
Height of trunnion above 

the ground... aut 1metre 39.37 in. 


Maximum recoil 250 mm. 9.84 ,, 





THE COLUMBIAN EXPOSITION. 

On pages 345 and 356, we publish some illustrations 
prepared from photographs taken at the beginning of 
August last, and which give a good idea of the progress 
of the buildings at Jackson Park and what appearance 
they will ultimately present. The engraving on 
page 356, shows the exterior of the vast Manufactures 
and Industrial Arts Building, which covers no less an 
area than 30.5 acres. A good idea of the location is 
given by the engraving ; the front of the building faces 
the great central basin, and the canal leading to the 
lagoon in the distance is spanned by two wide bridges. 
As will be seen the great central span is surrounded 
by smaller galleries, inclosed by the architectural 
facade. We have already described this great hall in 
detail, and especially the interesting work of erecting 
the main ribs, which are considerably more than 
200 ft. in height (see ENGINEERING, page 166, ante). 
The upper illustrations on page 345 show the interior 
of the main hall of the Transportation Building. 
This structure appears extremely simple and severe ; 
it is 256 ft. wide and 960 ft. long. The width is 
divided into three spans, of which the centre one is 
shown in the illustration. The second illustration on 
page 345, shows the interior of the Electricity Building. 
The centre aisle and transept, both of which are seen 
in the engraving, are 115 ft. wide and 112 ft. in 
height. ‘The trusses carrying the roofs are of open 
braced steel work starting from the ground with a 
vertical outer member 75 ft. in height, the inner mem- 
ber being curved from the floor to the centre of the 
truss overhead. Above the 75 ft. just mentioned 
the outer member is straight and inclined to the 
maximum height of 112 ft. The trusses are placed 
23 ft. apart, and the intersection of the nave and 
transept is made by diagonal ribs of the same charac- 
ter as the other. The rest of this building is covered 
with a flat roof supported on timber trusses 23 ft. 
and 66 ft. spans, the whole floor area being broken up 
by timber columns placed 23 ft. apart. Our engravings 
were prepared from potas hs taken by Mr. C. D. 
Arnold, the official photographer at Jackson Park. 


THE WORKS OF THE SCHULZ-KNAUDT 
COMPANY, LIMITED. 
(Concluded from page 291.) 

As the technical authorities have not yet gone so far 
as to establish standards for Cornish and cashire | 
boilers, showing which diameter of flue answers best | 
for a given shell diameter, and also as the distance from 
flue to flue and from the centre of the boiler does not 
follow general rules, the boiler ends with flanged holes 
are only partly made by machinery in dies, and are 
afterwards finished by hand-work. Figs. 7 to9 demon- | 
strate that the works of the Schulz-Knaudt Company 
need not fear any competition in this way. If flues 
and boiler ends are joined by flanging of the flue, or, | 
in the usual way, with angle iron, the company supply 
boiler ends and round plates with flue holes cut cut 
to the respective diameter; they have special and 
cheap arrangements for this kind of work, which 
admit of doing the cutting for the value of the result- 
ing scrapiron only. So there is no difference in actual 
price between a round plate of 8 ft. in diameter, ? in. 
thickness without holes, and the same plate having 
two cut-out holes of 32 in. in diameter. 
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| sions as to render it more liable to be broken than any 


other important part of the machinery. 

The most prominent difficulty connected with the 
manufacture of corrugated furnaces was the welding 
of the longitudinal seams, and it was soon found that 
gas would be more efficient for this purpose than solid 
uel. Therefore, in 1881, the first water-gas furnace 
was constructed. It is well-known that all former 
attempts to produce water-gas in Europe proved to 
be failures. This was mainly due to the fact that 
the American constructions were copied, without 
bearing in mind that the United States possess an 
anthracite without ashes, and not the European 
clinkering and ash-containing fuel. Our columns have 
often dealt with the subject. * 

The actual round shape of the water-gas producer, 
which is covered with a plate shell as well as 
the water-cooled ring, are innovations of construc- 
tion which the Essen engineers first invented and 
executed. Nevertheless, the gas producer, whilst in - 
work, still manifested many inconveniences, which 
were got over in the autumn of 1882 by the water- 
cooled slide valve invented by Mr. Blass. 

The whole output of the firet producer amounted to 
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In the spring of 1879 the company started the 





7000 cubic feet per hour ; now, after having erected a 


manufacture of corrugated furnaces after having pur- second producer and enlarged the first, the company is 
chased from the inventor, Mr. Samson Fox, managing | in a position to produce 28,000 cubic feet per hour. 
director of the Leeds Forge Company, Limited, | The two water-gas holders have a capacity of 12,500 
Leeds, the patents for’Germany and Austro-Hungary. land 42,000 cubic feet respectively, The owners of 
By that time the number of flues already manufactured | the water-gas patents acknowledged the great import- 
by the Leeds Forge amounted to 120, The whole pro-| ance of the water-cooled 1ing; they, therefore, 
cess was in those days rather primitive, the corrugat- | acquired the latter and gave in exchange Schulz- 
ing being performed under the hammer with special | Knaudt the right to produce water-gas without any 
dies. It was good evidence of the skill of the Leeds | license. 

Forge that they were able to turn out corrugated fur- | The first water-gas producer of this type was built 
naces of sufficiently good workmanship, and quite up| in England at Leeds in 1886.+ The British Water- 
to the requirements of that period. Messrs. Schulz- | Gas Syndicate, who have bought from the patentees 
Knaudt, however, after having bought the patents, | the English patents, adopt and recommend the con- 
resolved at once to take up the matter from | struction first set to work at Essen in 1882, 

another point of view. They went thoroughly Itis a matter of fact that the corrugated furnaces 
into the question and devised a rolling mill, the weight | were first adopted for boilers, working under high 


of which amounts to about 90 tons—exclusive of engine, 
pinions, rollers, spindle, and couplings. The mill proved 
to be a perfect success, and enabled the company to 


steam pressure, or requiring a big diameter of flue. 
The former is the case with marine boilers, but ship- 
building-on the Continent has not developed to such 





exhibit at the Dusseldorf show of 1880 the first rolled | an extent as to absorb large quantities of corrugated 
corrugated furnace. The Leeds Forge Company furnaces. Nevertheless, in Germany, Austria, Italy, 
adopted, within the course of some years, the same | Spain, Sweden, and Norway the Essen flues are 
plan and built a similar mill, availing themselves of highly appreciated and accepted by Lloyd’s Register 
the experience gained, after many expensive trials, by | without any testing of material ; the same in the case 
their Essen friends. | with Leeds forge and Brown’s Purves flues. 

All engines and machines to which the present| For stationary boilers a high steam pressure was 
article refers were designed by the company and con- | seldom required ten years ago. Now, as all Lanca- 
structed to their plans; the late partner of the firm, | shire boilers have two flues of small diameter it was 
Mr. Adolf Knaudt, was an excellent engineer, and | thought fit to recommend to the boilermakers and 
availed himself of the advice of his friend, Mr. E. | owners the construction of Cornish boilers. A boiler 
Blass, consulting engineer. The latter likewise took | of 7 ft. diameter was then fitted with a flue of about 
a great part in the construction of the corrugating | 4 ft. diameter, which for the pressure of 90 1b. per 
mill. As arule, manufacturing engineers have been | square inch, can only be made of ordinary plate if 
supplied with detailed drawings for the machines ample stiffening is provided ; the corrugated flue was 
ordered from them by the Schulz-Knaudt Company. | able to compete successfully with that expensive con- 

A pair of bending rolls constructed in this way are | struction.t Furthermore, the company recommended 
shown by our engravings Figs. 10 to 28, page 352 and | that the flue should have an eccentric position, sideway 
353 ; the details are so clear and distinct that no ex- | of themiddle of the boiler. The best ratio between width 
planation is needed. The total weight amounts to 46 | of shell and flue was then soon found out, also the most 
tons, the top roller is made of forged steel, the whole |—* }ixgingerina, vol. xl. p. 427, and vol. xlv., p. 477. _ 
gearing of cast steel, with the only exception ofa small) + Ibid., vol. xlvii., p. 58. ; Pas 14 
wheel made of cast iron, and arranged to such dimen- | t Ibid. vol. xxxiv., p. 306. 
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PLATE-BENDING ROLLS AT THE SCHULZ-KNAUDT CO”S WORKS, ESSEN. 
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advantageous distance of the respective centres. The | which leave but little work to do for him, can quickly 
company, having gained this experience, undertook | finish a boiler of this construction. All boiler ends of 
to make flanged Boller ends, with outside flanged flue- | this type are designed for a working pressure of 150 lb. 
holes, to special standards, and thes» being dished, ad- | per square inch. 
mitted of dispensing with any stiffenings. Locomotives have had for many years a steam pres- 
At the present date these boiler ends are made of sure of 1301b. to 180]b. per square inch, and in 1885 
four different sizes, from 7 ft. down to 5 ft. (see Figs. the corrugated furnaces were introduced into this 
29 and 30), which are already so universally adopted system of boiler. In 1888, Mr. Pohlmeyer, manager 
that in Germany and Austria scarcely any corrugated of the locomotive shops of the Prussian State Rail- 
flue boilers are built whose section does not correspond ways at Dortmund, constructed the first locomotive 
with the standards of the company. The manufacture boiler with a corrugated flue, the details of which 
of this article is carried on solely by machinery; were published in ENGINEERING, vol. xlviii., page 397. 
therefore.the workmanship is neat, and presents|The good results obtained with this new type of loco- 
the elegant appearance due to stamped work. The} motive induced the Prussian State Railway Depart- 
caulking, as well as the rivet seams, are turned by | ment to build three more of them, with the only dif- 
special implements ; the line of rivets between the ference that the two stayed flat surfaces of the first 
boiler end and the shell is parallel to that between the | boiler were replaced by dished ones, and, later, that a 
end and the flue, and it is easily understood that the conical welded piece was provided instead of the 
boilermaker, in adopting the company’s standards, | front end of the external firebox. 
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| Following this idea, Mr. G. Lentz, consulting engi- 
| neer, of Dusseldorf, made a perfect success by avoidin 
all sorts of boiler ends, and —s only conical shell 
parts, see ENGINEERING, vol. 1., page 724, At the 
present date about twelve locomotives have already 
| been built to Mr. Lentz’s plans for German as well 
as foreign railway companies. It may be added that 
| the longitudinal seams of the boilers of all these loco- 
motives are welded by the Schulz-Knaudt Company, 
and that the transverse seams are bent down, so as to 
give everywhere a perfectly round section of the 
boiler. 

The engravings, Figs. 31 and 32, represent the 
shop drawing for these types of locomotive boilers. ~ 





ANoTHER British PossEssion.—Johnston Island, in 
the Pacific, has been formally annexed to Great Britain. 


The island has a capacious harbour. 
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(For Description, see Page 351.) 








] = 


ss 





: oN 
+E. AG ANS : 
bi 
































NYG, eS ees 
P a1’, . ‘ 
Ly Ke . = 
: = Ly \ 
+ 





\. 


F 

















DETAILS OF PLATE-BENDING ROLLS. 
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THE CARDIFF NEW WATER WORKS. 

A FURTHER stage in the development of the town and 
port of Cardiff was marked on Wednesday by the open- 
ing of the chief of a chain of reservoirs, in the upper 
reaches of the Taff Vawr, high up among the Brecon- 
shire hills, and some 32 miles from the borough. The 
growth of Cardiff has been amazingly rapid; from 
about 75,000 souls twenty Ppa ago, within the area 
of the water supply of the old private company, it has 
increased to 130,000, or, conjecturally, and from the 
last records, to 142,000. The expansion in numbers of 
the community is, perhaps, best described by the per- 
centage of the increase of population per decade within 
the zone which the municipality undertook to cover as 
the inheritors of the obligations of the old water 
works compaay, and also assumed as the statutory 
water authority over a wider region. These percent- 
ages of increase of population have been 42 per cent. 
for the decade ending 1871, 45 per cent. in the period 
up to 1881, and as much as 55 per cent. during the 
ten years ending 1891. The water problem in the 
mean time had taken an acute form, and the members 
of the Town Council took in view, in their final de- 
liberations, the Cardiff of the future as well as that of 


the day. 

On the report of their water engineer, Mr. J. A. B. 
Williams, M.I.C.E., they embarked upon a scheme 
which will cost over 1,000,000/. to complete, and of 
which the first part, and the most urgent part, has 
now been practically brought into use. After more 
than one disappointment, ——_s from unforeseen 
engineering difficulties, and from disagreements with 
contractors, the Cardiff Council took the work into its 
own hand. It did so in June, 1891, with the result 
that the construction of the Cantreff reservoir has 
been completed in fifteen months, and that the waters 
of the Breconshire hills are now turned into the Cardiff 
mains at no more cost, it is claimed, than would 
have been incurred if the contractors had been able to 
carry out their agreements to the letter. 

Cardiff does not appear to have come badly out of 
its passing embarrassments. It paid 331,953/. to 
secure possession of the old water works. Improvements 
of the Ely pumping station and extensions, in the 
interregnum between the extinction of the private and 
the beginning of the public works, cost 10,614/. On 
the Llanishen works, for the then present use, and 
for the foreseenrequirements, 122,210/. havebeen spent. 
The Taff Vawr work (Cantreff) up to date has involved 
an expenditure of 374,800/. The total cost of the 
municipal water works of Cardiff is summed up by the 
chairman of the Water Works Committee at 877,534. 
There are two reservoirs yet to be constructed, and if 
one is to judge of the future progress of the town and 
district by its past history, it may be positively 
said that not many years can pass before reser- 
voirs No. 1 and No. 3 will become absolute necessities 
of the district of supply. 

It was No. 2 reservoir which was opened on Wed- 
nesday, It is situated in the narrowest portion of 
the gorge through which the Taff Vawr has carved its 
way to the wider valley southward, and whereby the 
great North-road runs from the Glamorganshire border 
through Brecon. It is for the while, and until the 
other reservoirs are constructed, the receptacle of a 
watershed embracing 10,400 acres. The Cardiff 
Water Engineer (Mr. J. A. B. Williams), to whom 
the design of all the works, if not the selection of 
their particular site, was intrusted, found consider- 
able difficulties in this narrow ravine. Before any 
solid work could be laid down there was the damming 
and diversion of the river. There was subsequently 
the diversion of the ancient highway between Merthyr 
and Brecon, which is now carried across the embank- 
ment of Cantreff Lake, and thence around the western 
side. He had also to provide compensation water— 
3,000,000 gallons every twenty-four hours—which the 
Act had given to the riparian proprietors on the Great 
Taff—the Taff Vawr. 

When the three storage reservoirs in this upland 
valley are completed, they will have a capacity of 
1,220,000,000 gallons. But, so far, reservoir No. 1, 
almost at the foot of the Beacons, is scarcely touched, 
and reservoir No. 3, the more southward of the 
series, is merely a project. 

The Cantreff reservoir, which should by this date 
have been turned on for the use of Cardiff consumers, 
has a holding capacity of 322,000,000 gallons. It is 
created by a dam across the old bed o” the Taff Vawr. 
It is three-quarters of a mile in length, 82 ft, in its 
greatest depth, and its top water level above the ord- 
nance datum is 1073 ft., while the height of the 
gathering ground runs to 3000 ft. The founda- 
tion trench for the embankment across the 
valley was excavated 30 ft. below the bed of the 
river, the ground being laid in cement concrete 
to form a ‘‘shoe” for the clay puddle wall, The 
foundation trench was driven into the mountain side 
on both borders of the river, until impervious rock 
was found, and on the western side of the valley the 
excavators found water-tight rock 110 ft. from the 
face, but on the eastern side 330 ft, had to be burrowed 





before the men could get through the alluvial drift to 
a water-tight bedding. The central wall is 900 ft. 
from east to west, and on the southward earthen slope 
is drained by both horizontal and vertical pipes. 

The discharge tunnel was first of all made to carry 
away the river water while the work of constructing 
the reservoir was proceeding. It is 600 ft. in length, 
of an egg-shaped form, 13 ft. in height by 13 ft. in 
width, and it runs through the ‘‘shoe,” which rises 
12 ft. above it. On both sides the embankment 
slopes upwards from 600 ft. at the base to 30 ft. 
at the top. The concrete ‘‘shoe” on which the 
puddle rests is of the form of an inverted half-circle, 
and in no case does the puddle rest upon the-rock. 
The ‘‘toe” of the slope of the waterface of the em- 
bankment is formed largely of rock fragments or 
broken boulders, hand-packed to the extent of 16,898 
cubic yards of stone, sloped at an inclination of 
three to one, There is a belt of shingling 18 in., 
then on an ascending scale comes puabis-plGching 
of the same thickness. The valve shaft, which 
was hardly ready for Wednesday’s inspection, is 
placed on the inner side of the puddle wall; it 
is incased in brickwork in cement, measuring 39 ft. 
by 33 ft. at the base. There are 1800 cubic yards of 
brickwork in the structure, and on three sides there is 
an additional lining of 966 yards of clay puddle. The 
two valves in the shaft, each 36 in. in diameter, are 
adapted for the discharge, as emergency may call, of 
superfluous water into the compensating pipes or into 
the lower reservoirs of the ordinary supply. It is upon 
this valve shaft and the main channel that the 
vertical and horizontal drains converge, which were 
referred to as draining the green slope of the southern 
face of the embankment. All other excess of water 
is conducted to the by-wash which is constructed in 
the bosom of the western hill, and at right angles 
with the embankment. The by-wash is 160 ft. long, 
faced by a semi-circular crest of granite blocks, 
whence the overflow water falls by a series of 
terraces into a basin which empties itself over 
similar steps into the great receptacle at the foot of 
the jabenneen. The by-wash is a very fine piece of 
excavation and superadded masonry. There remains 
to be mentioned the gauge basin by the pool at the 
foot of the embankment ; the devices for screening 
and cleansing the water before it reaches the con- 
duit; the travelling crane which raises the cleansing 
screens to be cleansed themselves. The water supply 
the Cardiff Corporation opened on Wednesday is 
described as very soft, containing little organic matter, 
and showing, by comparison and on analysis, excep- 
tional purity. The analysis of the borough analyst 
is, in parts per 100,000 : 


Total solid matter in solution 8.0 
Albuminoid ammonia .0035 
Free ammonia .0026 
Total nitrogen 005 
Chlorine = 62 


Magnesia salts ery moderate 


temporary... 2. ae 
Hardness { permanent ... ey 
Total hardness es 7 





SEWAGE DISPOSAL. 
To THE EpiTor oF ENGINEERING. 

Str,—I beg to call your attention to the ponent of 
the Corporation of Manchester to purchase the estate of 
Rampton Manor, in Nottinghamshire, for about 49,000/., 
which, with an additional sum for works, will shortly 
form the subject of a 1 Government Board inquiry. 
The ostensible object of this proceeding is to find a home 
for an amount of Manchester refuse Cclocnniiy excre- 
meth variously estimated at from 60 to 100 tons per 

iem. 

The estate consists of 1800 acres, said to be composed 
of ‘‘ stiff” red clay, with a subsoil of stiffer blue clay ; and 
a larger proportion of it is rich grass land. 

The geographical advantages of the estate are hardly 
less. It is about 70 miles from Manchester, and 
the only available route is through Sheffield and other 
thickly- populated districts. The Manchester, Sheffield, 
and Lincolnshire Railway rng have offered to carry 
the refuse at 2s. 6d. per ton, but they decline to enter 
into an agreement even fora short period, and the pro- 
tability is that they will demand a litt/e more as soon as 
the purchase of the estate is completed. 

The case from the point of view of Rampton is equally 
interesting, and has been well stated by the vicar of that 
— in a letter to the Manchester Guardian of Septem- 

r 12. 


It is said that there will be no need to compel the 
tenants (who are expected to continue their holdings 
under the corporation) to use the refuse as manure ; but 
that, on the contrary, they will be only too glad to get it. 
It occurs to minds untrained in the science of municipal 
government to inquire why, if that be the case, it is 
necessary to buy the estate. And to inquire, further, 
whether it will be possible to bring it past large tracts of 
agricultural land, where the farmers (who are in desperate 
need of some sort of relief) may be tempted to lay violent 
hands upon it. It is also stated that there will be no 
‘* tips.” If that be true the refuse can a be sent during 
the very short period of the year when the land is being 


prepared for crops. On the contrary, the refuse is un- 





doubtedly intended to be stored until the farmers are able 
to use it; in fact for very mg) Reg embracing the 
hottest months of the year. ing that this class of 
refuse begins to putrefy in a week of het weather, the 
sanitary aspect of the question seems to be no less hopeful 
than the agricultural and commercial outlook. The only 
ible argument in favour of this extraordinary scheme 
is that the sanitary committee are at their wits’ end to 
know what to do with the refuse ; and I would respect- 
fully suggest that it would be advisable in those circum- 
stances to in a competent pene It has been 
demonstrated, beyond all possible doubt that, at Leeds, 
refuse of all kinds can be burned in destructors without 
the slightest nuisance at a cost of 1s. 3d. per ton. More- 
over some engineers seem to think that a large return is 
available in the shape of steam power raised by the waste 
gases, which would reduce the above sum toa still more 
reasonable figure. It is time for this combination to be 
attempted on a large scale, and this appears to be an 
excellent opportunity. I fear, however, that the Corpora- 
tion will c <4 tenaciously to their scheme, for they are 
no doubt fully alive to the advantages of Rampton 
Manor, as regarding visits of supervision, both in its dis- 
tance from home and its natural attractions. 
Let the Local Government Board rise to the occasion 
and Nip ir 1n THR Bun. 








AIR PUMP LEVERS. 
To THE Epitor OF ENGINEERING. 

Sir,—At the Board of Trade’s examination of extra 
first-class engineers, the following problem was given for 
solution : 

‘* Find the depth of air pump levers at the centre when 
they are made from two plates, each gin. thick, and when 
the stress is not to exceed 7000 lb. per square inch. 
Observe the hole is 8 in. in diameter, and prove the rule.” 

It is not difficult to proceed with the solution as far as 


follows : i 
wL=ST(Dt- a) 
6D 


Where W L = weight and leverage, S = stress, T= 
thickness of lever, D = depth, and d = diameter of hole. 
But this will not satisfy the examiner, therefore I beg 
the liberty to ask cculd your numerous readers assist me 
— proceed further with the solution and in equating 
or D? 
T am, Sir, yours truly, 


An Extra, 
Liverpool, September 9, 1892. 





THE INDIAN PUBLIC WORKS 
DEPARTMENT. 
To THE EpiTor of ENGINEERING. 

Sr1r,—In ENGINEERING, vol. liii., page 53, I gave some 
information which I thought might be useful to intending 
candidates for appointments in the Indian Public Works 
Department, regarding the relative advantages of the 
careers of civil and of military engineers in that service. 
I now send an analysis of the last official classified list of 
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| Civil Engi- | Military Engi- 
|Salaries. | neers. neers. 
| 
Boel 2 | Pron 
sig | 3 a 
| gi 8 5 3 5 
_ Substantive | 8 |= |® as ® i 
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| oI ae 
; 2 a¥ 5 o rH f é| = 3 
3 Sai 3 og 2) os 
| & sc as 25 ge £3 
|e leased) ga |e) ga 
; em ia 4] Ou ZA~|  o& 
—_— —|—|— —_| 
2 = Chief engineer 25:0/2000 2 | 0.32 1| 1.43 
ge 1st class | : 
o @| Ditto2ndclass'2000/1600 2 | 0.32 2 | 2.86 
5 | Ditto 3rd class 1800/1440, 3 | 0.48 2 | 2.86 
¢ a Superintend- (1600/1280, 7 | 1.12} 4.63) 3 | 4.28 }21.43 
%~| ing engineer | | 
‘ES 1st class H 
Bn Ditto 2nd class| 1350 1080; 7 | 1.12 4 | 5.72 
ye Ditto 3rd class 1100) 880, 8 | 1.27 3 4.28 
— \——|-—|— —| 
|Executive en | 950! 760 74 |11.80) 11 15.70 
= | gineer Ist} ~ 
Bim 
a Ditto 2nd! 800) 640) 83 /13.24 6 | 8.57 
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eé Ditto 3rd) 700) 560) 99 |15.78 2 | 2.86 
ss 
ge) Ditto ath sso 44 | 7.02 
33 Mh. yg 4th) 600) 480) 1.02 \ 95.37 > \o8.57 
- | 
o §| Assistant engi-| 500) 400 242 |38.60 17 |24.29 
= | neer Ist grade, | 
3 Ditto 2nd, 350) 320 45 | 7.18 17 |24.29 
3 grade | 
F| Ditto 8rd| 250) 200 6 | 0.96 2*) 2.86 
grade 
Apprentice ../ 100} 80 5 | 0.79/ peat) ve # 
Total - 627 100 70 100 














* Honorary commissioned officers. 


the Public Works Department establishment under the 
Government of India, corrected to June 30, 1892, by which 
it will be seen that while over 21 per cent. of the military 
engineers have availed themselves of appointments, the 
civil salary of which exceeds 8007. per annum, less than 
5 per cent. of the civil engineers have been permitted to 
hold such posts, 
Yours faithfully, 
An INDIAN ENGINEER, 
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PITCHFORD AND GARRAT’S CORLISS 


To THE EprTorn oF ENGINEERING. 

Srr,--In your issue of August 26 last I noticed an 

illustration of a Corliss engine with a non-detachable 

ear, which I fully expected would have promoted some 

iscussion, but up to the present it has not. I may say I 
have been sufficiently interested in Corliss gears as to 
search out from various sources what were considered 
their defects, and this, in addition to my own ideas on the 
subject, led me about two years ago to attempt an 
improvement. The improvement, however, was not put 
into practice, and has lain in abeyance ever since until 
now. Asthe gear you illustrate appears to have been 
designed with the same object, and to some extent follows 
the same lines, perhaps a few remarks may not be out of 
place. In the first place, it might be as well to state the 
case against the ordinary gears. To commence with, they 
are comparatively complicated, and, with the high pres- 
sures and speeds now used, are found far from satisfac- 
tory. For instance, when an engine is lightly loaded 
it has been found that the amount and duration of 
the opening past the valves is not sufficient for the 
steam to place the valves in equilibrium, and so admit 
of .their being easily closed by the dashpot springs, 
the consequence being that, in closing, the valves are 
arrested at the edges of the ports, and steam passes 
through the cylinder to the exhaust without doing 
any work, thus leading to a direct loss, not to men- 
tion any other consequences, some of which might 
easily form an element of danger. Further, owing to the 
short time available for the weights or springs, included 
in the construction of the i, un of the gears, to 
close the connection previously broken by the governor, 
it is found that misses take place frequently, leading to 
unsteady running and other annoyances. Lastly, at 
high speeds these gears are fearfully noisy ; in fact, some 
engine-houses give a fair reproduction of a boiler shop in 
full swing, and on no small scale either. 

As a remedy for this state of affairs, what I proposed 
in my pag ang was a gear having no springs, dash- 

ts, or slip-rods, but one working in a close circuit and 

aving all its movements absolutely positive and 
mechanically controlled, and which was in no way inferior 
to the ordinary gear as regards the steam distribution 
and other features of value. That the above conditions 
have been met, to some extent, by the gear you illustrate 
there is no doubt, but in certain points the improvement 
appears to be of rather a doubtful nature. 

In engines fitted with the ordinary & 0 it has always 
been possible to obtain the required opening with a 
single-ported valve, the dividing of the lap, especially at 
the longer ranges of cut-off, being rather a serious matter. 
This, however, does not apply to this new gear to quite 
the same extent, as the effect of the cam motion is to move 
the valves ‘‘on lap,” an amount equal to the port opening, 
but over that the double-ported valve does not lend itself 
to a good mechanical detail, and as a double-ported valve 
is a necessity in this gear, it is weak in that respect. An- 
other point that is very noticeable is the excessive amount 
of motion required from the wrist-plate and valve and 
connecting-rods to produce the small movement the valve 
makes. If we assume the latest cut-off by the gear, as an 
ordinary slide valve cut-off is 75 per cent., then the lap 
will be — to the opening minus the lead. By measure- 
ment of the illustration the most I can make the lap is 
3%; in., and assuming the lead as gin. the total opening 
by the double-ported valve is ? in., and the travel to pro- 
duce this is ? in. at the valve face, and 34 in. at the valve 
connecting-rod end. 

Still another, and this time a rather unusual, point is the 
use of dashpots in connection with the cam actuating the 
cut-off rods. Quite a number of engine builders in this 
country use a cam in much the same manner it is used in 
this gear, but none of them appear to have found any 


need for a dashpot. How it is required in this gear I can- | bo 


not make out, but the use of the spring and dashpots is a 
int in which it is also weak. 
Thanking you for your kind insertion, . 
Iam, yours _, 
JAs. DuNnLop. 
10, Vincent-street, Bolton, September 14, 1892. 





COAL-TIPPING DEVICE. 
To tHe EpitoR oF ENGINEERING. 

S1r,—As it may be of considerable interest to engineers 
in general, and mining enginvers in particular, I send you 
a sketch illustrating the action of a new coal-tipping 
~ device designed by me, which is at ros being intro- 

duced at several mines in New South Wales. It will be 
seen that it differs materially from the old-fashioned 
‘* kick-up,” or similar tipplers, while the effect of its action 
is to do away with the great amount of disintegration of 
coal occasioned by tipping it on to the screens from the 
usual height. J ve: 

The two diagrams should explain the principle clearly. 
The first diagram, Fig. 1, shows the tippler ready for 
starting. A and B arerespectively full and empty skips, 
resting between the two confining walls of a framework 
provided with fastenings to hold the skips, and keyed to 
the central bearing shaft, which latter is prolonged for 
some distance beyond the tippler, carrying at its end, and 
rotating with the tippler, a tank D G, havinga prismatic 
shape, with section resembling that of an —s 88, one- 
half being filled with water or other fluid. E E isa cir- 
cular shoot concentric to C, and F is the screen, prefer- 
ably of the oscillating pattern. 


In the position No. 1 the tippler is held by a pawl conve- 
niently If this pawl is lifted the tippler, under 
the icone of the weight of the water in tank 


D Gand the coal] in A, revolves in the direction of the 


arrow, until it reaches the position shown in = 2. 
In this position part of the weight of the in 
skip A is taken up by the shoot E, while the re- 
mainder is wrt Re As by the water still in the 
loaded side G of the tank. As both halves of the 
tank are connec by an adjustable slot the water 
from G gradually issues into D, and its weight in D, 
together with the gliding force of the in the 
shoot, slowly continues the revolution of the a. 
until the coal glides down the screen without being 
shaken in the least. When the tippler has done exactly 
one half-revolution the pawl mentioned above drops into 














its recess, leaving the empty skip B in the ition that 
A occupied at the beginning of the turn. The skip B is 
then removed by pushing it through the tippler, a new 
full skip taking its place. The small residue of coal left 
on the om end of the shoot is wiped off by the next 
half-turn of the tippler. The reason of this quantity of 
coal being left on the shoot is that it produces an addi- 
tional check to the motion near the stopping point of the 
tippler, further, as the angle of inclination of the shoot 
ends almost into nil; it is possible to work the tippler 
with 60 to 70 per cent. variation in the weight of skips 
without overrunning, provided it was adjusted to work 
with the lightest probable skip. 

It will be seen that not only is the coal not smashed, 
but the skip boy is free to fetch a fresh skip as soon as he 
has started the tippler by lifting the pawl, and labour is 
thus saved to a considerable degree. 

Yours faithfully, 


L. Gunpiacu, C.E. 
Manly, N.S. W., July 28, 1892. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 7th inst., Messrs, Gourlay Brothers 
and Co., Dundee, launched a large steamer named Iona, 
built to the order of Messrs. W. Thompson and Son 
Dundee. She is 360 ft. in length, 44 ft. 6 in. beam, an 
29 ft. in depth, and is built of steel, with a cellular double 
ttom. She has been built specially for the Canadian 
cattle trade. On the three decks there are over 900 
cattle spaces of full size, while accommodation has also 

mn made for an ample supply of fresh water on board 
the vessel. The vessel will be lighted throughout with 
electric light. The engines are capable of developing 
about 2500 horse-power, steam being supplied by three 
large double-ended boilers. 


Messrs. Scott and Co., Greenock, on Wednesday, the 
7th inst., launched a steel screw steamer named the 
Pyrrhus for the Ocean Steamship Company, Liverpool. 

er dimensions are: Length, 354 ft. ; breadth, 42} ft. ; 
—— moulded, 30 ft. ; and of 3600 tons. The builders 
will supply triple expansion engines of 2000 horse-power 
indicated. The Pyrrhus is a sister ship to the Ulysses 
launched in June, and there are still two similar on han 
for the same company. 








The twin-screw steel hopper dredger Mud Turtle, for 
Her Majesty’s India marine dockyard, Bombay, was 
launched complete from the works of Messrs. William 
Simons and Co., Renfrew, on Thursday, 8th inst. It is 
fitted with two sets of compound triple-expansion sur- 
face condensing engines, and two mild steel boilers to 
develop collectively 800 indicated horse-power, with steam 
of 150 lb. working pressure. Each pair of engines is 
capable of working the buckets independently. ‘Two sets 
of steel buckets are provided, a large set for silt, and a 
small set, fitted alternately with steel claws, for rippin 
through volcanic ash and decomposed rock, interspe 
ulders. With the full-sized buckets the dredger 


with 
is capable of lifting 400 tons of free soil per hour at 30 ft. 
depth of water. It is also fitted with a ladder tra 


versing carriage to admit of the buckets cutting in ad- 
vance of the bow, and arranged that the ladder can be 





projected to dredge close upto the quay walls at a depth 





of 30 ft., if desired. The shoots are arranged Capone a 
the spoil into the hopper of the dredger, which is = e 
of containing 700 tons of dredgings, or into barges along- 
side. A breakwater is fitted at after end of the well to 
throw the current of water under the vessel’s bottom 
when steaming. The hull is constructed of steel and 
divided into eight water-tight compartments. Decks and 
all fittings are of teak. Cabin accommodation is provided 
for the officers and crew at each side of the well. This 
vessel has been completed under the superintendence of 
Sir A. M. Rendel, consulting engineer to the Indian Go- 
vernment. The Mud Turtle is the forty-ninth hopper 
dredger constructed by the builders. 


A new steel steamship was launched from the yard of 
Messrs. Wm. a oe Sons, Limited, Preston, the 
other day. She is 180 ft. long on load-water line, 28 ft. 
beam, and 154 ft. depth. She is a steel twin-screw vessel 
designed and built for the service of the Commissioners of 
Trish Lights. She is intended for survey purposes round 
the Irish coast. She is also intended tocarry and provide 
stores for the lightships and lighthouses under the control 
of the Commissioners. She has accommodation fitted for 
a considerable number of lightkeepers, who will be on 
board from time to time when relieving keepers at the 
various stations. Her machinery, also built by Messrs. 
Allsup, consists of two sets of surface-condensing engines, 
the cylinders of which are 21 in. and 40 in. in diameter, 
having a stroke of 21 in., with two steel boilers 12 ft. 6in. in 
diameter by 10ft. 6in. long. Her speed is to be not less than 
12 knots per hour on an eight hours’ full-speed sea trial. 





There was launched on the 9th inst. from the building 

ard of the London and Glasgow Engineering and Iron 
Shi building Company, Limited, at Govan, a handsomely 
modelled screw steam yacht named Athen, of the follow- 
ing dimensions: 176 ft. overall, 21 ft. 2 in. beam moulded, 
and 12 ft. 9 in. depth moulded. She has been built to 
the highest class at Lloyd’s, to the specification and 
designs and under the special supervision of Mr. St. 
Clare J. Byrne, of Liverpool, and will be fitted by the 
builders with a set of ha a So surface-condensing 
engines, and a large single-ended boiler, having a working 
pressure of 160 lb. per square inch. 





On Monday, the 12th inst., Sir Raylton Dixon and Co. 
launched from their Cleveland dockyard, Middlesbrough, 
two steam trawlers of the following dimensions : Length 
over all, 107 ft 8 in.; breadth, 20 ft. 5 in.; depth 
moulded, 11 ft. 8in. The first of these vessels has been 
built to the order of the Western Steam Trawling Com- 
md of Bristol and Milford Haven, and was named the 

onmouth. The second vessel, which was named the 
Datura, has been built for Mr. C. Morley, of Waterford. 
Engines will be fitted by the North-Eastern Marine 
Engineering Company, Limited, of Sunderland, the cylin- 
ders being 16 in. and 32 in. in diameter by 22 in. stroke. 


H.M.S. Theseus was launched from the dockyard of 
the Thames Iron Works and Shipbuilding Company at 
Blackwall on Thursday, September 8. The Theseus is a 
first-class protective deck cruiser, and one of the nine of 
this description laid down under the Naval Defence Act. 
The length is 360 ft. ; breadth, 60 ft. ; depth, 23 ft. 6 in.; 
and displacement, 7350 tons. The engines are triple 
expansion of 12,000 indicated horse-power, and are being 
constructed by Messrs. Maudslay, Sons, and Field, of 
Lambeth. The speed of ship is estimated at 20 knots. 
The armament includes two 9.2-in. and ten 6-in. quick- 
firing guns, sixteen : icra guns, and four 14-in. 
Whitehead torpedo tubes. 


There was launched on Saturday, 10th inst., from the 
west yard of Messrs. C. S. Swan and Hunter, ship- 
builders, Wallsend, a steel cargo screw steamer named 
Oceanic, built to the order of the Britannic Steamship 
Company, Limited, Sunderland. The dimensions of the 
vessel are: Length, 322 ft.; breadth, 41 ft.; depth 
moulded, 23 ft. 14in. She has been constructed on the 
partial ep | deck type and the web-frame system, with 
six water-tight bulkheads of steel and cellular double 
bottom fore and aft. Theengines, which have been built 
by the North-Eastern Marine Engineering Company, 
Wallsend, are on the triple-expansion type, with cylinders 
23 in., 38in., and 61lin. in diameter, with a stroke of 
39 in. The vessel is rigged as a two-masted schooner, 
her gross tonnage being 2900 tons. 








The new steel screw steamer Iveagh, built and engined 
by Messrs. A. and J. Inglis for the Dundalk and Newry 
Steam Packet Company, Limited, on Thursday, 8th inst., 
went down the Firth of Clyde on her trial trip. The prin- 
cipal dimensionsof the vessel are: Length, 197 ft.; breadth, 
29 ft. ; depth, 14 ft. 9in.; and she is classed 100 Al at 
Lloyd’s. essrs. Inglis supplied her with triple-expan- 
sion engines to give a high rate of speed. 





Rattway MATERIAL FOR GUATEMALA.—The secretary 
of the British Iron Trade Association has received from 
Lord Rosebery a communication stating that in a des- 

tch received recently from Her Majesty’s Minister at 
Guatemala, he expresses the opinion that it may be of 
advantage to British manufacturers of railway plant to 
know that a scheme is about to carried out 
to construct an Interoceanic Railway to connect 
Puerto Barrios on the Atlantic with the port of 
San José de Guatemala on the Pacific. Mr. Gosling 
adds that there is at present a decided tendency to favour 
English enterprise in Guatemala. Lord Rosebery states 
further that British interests might be served if the 
council of the Iron Trade Association were to make this 
intelligence known confidently in the proper quarters, 
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NOTICES OF MEETINGS. 

Tue IRON AND STEEL INstiITUTE.—A meeting of the Iron and 
Steel Institute will be held at Liverpool on September 20, 21, 22, 
and 23, under the presidency of Sir Frederick A. Abel, K.C.B., 
D.C.L. The following is an outline programme of the proceed- 
ings: Tuesday, September 20. General ting of bers in 
St. George’s Hall, when the following papers will probably be read 
and discussed: ‘‘On the Cond tion of A ia from Blast 
Furnaces,” by Sir Lowthian Bell, Bart., F.R.S.; ‘‘On Alloys of 
Chrome and Iron,” by Mr. R. A. Hadfield, Sheffield ; ‘‘On the 
Liverpool Overhead Railway,” by Mr. J. H. Greathead, M.1.C.E., 
London. In the afternoon visits will be paid to the new locomo- 
tive works of the Lancashire and Yorkshire Railway Company at 
Horwich, and to the works of the Liverpool Overhead Railway. 
In the evening the annual dinner of the Institute will be held at 
the Adelphi Hotel.—On the following day, Wednesday, the fol- 
lowing papers will probably be read and discussed: ‘‘ On the 
Engineering Laboratories in Liverpool,” by Professor H. S. Hele- 
Shaw, Liverpool; ‘‘On the Siemens-Martin Process at Witko- 
witz, Austria,” by M. Paul Kopelweiser, Witkowitz ; ‘‘ On Failures 
in the Necks of Chilled Rolls,” by Mr. Charles A. Winder, Shef- 
field. In the afternoon a visit will be paid to the works of the 
Manchester Ship Canal ag far as Weaver Port. In the evening 
there will be a conversazione in the Walker Art Galleries.—On 
Thursday, September 22, the following papers will probably be read 
and discu : ‘Ona New Process for the Elimination of Sul- 
phur,” by Mr. E. Saniter, Wigan; ‘‘On the Elimination of Sul- 
phur from Iron,” by Mr. J. E. Stead, Middlesbrough. In the 
afternoon a visit will be paid to the Liverpool Docks, warehouses, 
and to some of the principal Atlantic steamships.—0n Friday, 
September 28, there will be an excursion to Eaton Hall, and also to 
the Mersey Aqueduct Tunnel and the Norton Water Tower. There 
will also be an alternative excursion on this day to the Ford 
Green Works for the Condensation of Ammonia from Blast Fur- 
naces at Stoke-on-Trent. 
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THE NEW SOUTH WALES RAILWAYS. 

In a recent article* we gave an account of one 
phase of the persecution that the Railway Commis- 
sioners of New South Wales have been sub- 
jected at the hands of a section of the labour 
party. The colonial papers which have arrived 
since we wrote have shown how widespread has 
been the interest taken in the affair, and how 
closely its details have been followed by the public, 
very many columns being devoted to each day’ssitting 
of the Commission, while the journals received this 
week demonstrate with what pleasure the complete 
and entire exoneration of the Railway Commis- 
sioners has been received by the general community. 
In our former article we narrated how one of the lead- 
ing labour members of the legislature, Mr. Schey, 
had brought very grave and discreditable charges 
against the Commissioners, and in particular 
against Mr. E. M. G. Eddy. After first appearing 
to treat the charges as unworthy of serious notice, 
the Government were constrained by Mr. Eddy’s 
indignant demand for an official inquiry to go into 
the matter. Mr. Schey wanted a select committee, 
to be chosen in equal numbers by Mr. Eddy and 
himself, and to be himself the chairman. This 
was manifestly absurd, and the matter was rele- 
gated to a Royal Commission of three members— 
Mr. Justice Owen, Mr. Alex. Kethel, and Mr. 
John Young. Every step in the affair was vehe- 
mently opposed by Mr. Schey, who declared that 
if he emerged from the protection he enjoyed as a 
Member of Parliament, his enemies would attack 
him in the civil courts, and ruin him in costs. 
However, he had to submit to the conditions pre- 
scribed to him. 

From the official report of Mr. Schey’s speeches 
a reference was drafted for the Commission, con- 
taining ten charges as follow : 


1. That the appointment of the said Edward Miller 


pissed Gard Eddy, as Chief Commissioner, was due to “‘ occult 
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specially selected firms, who had always been favoured 


362! in the past by the Government of New South Wales. 


That a certain “ring” or combination of persons or firms 
mainly responsible for the appointment of the said Edwar 
Miller Gard Eddy as Chief Commissioner, had ensured 


363 | that the said engines should be ordered from them, and 


they obtained the order for the same through the said 


po Edward Miller Gard Eddy. That the said Commissioners 


spent the said sum of 500,000/, in the said purchase, not 
only without calling for tenders, but at a time when iron 
and other material and coal were at higher prices in Eng- 
land than they had been for years heretofore. 

3. That the reports and returns furnished by the Rail- 
way Commissioners, and placed before Parliament from 
time to time, do not always contain a true statement, 
and that thereby members of the assembly are sa pe 
misled into believing that the state of affairs is much more 
satisfactory than it really is. 


* See ENGINEERING, vol. liii., page 785. 





4. That in the said reports and returns the receipts are 
unduly inflated by showing as revenue sums which the 
railways do not actually receive. 

5. That a large number of the higher officers in the 
railway service have been put out of their positions to 
make room for personal friends or uaintances of the 
Chief Commissioner or of one Mr. Findlay, of the London 
and North-Western Railway. 

6. That the Commissioners have frequently supplied 
false answers to questions asked in the assembly on matters 
connected with the railways. 

7. That false and misleading paragraphs relating to the 
railways have been written in the Commissioners’ office 
and inserted in the newspapers. 

8. That moneys voted for the purposes of the railways 
have been misspent by the Commissioners, and the 
country robbed. 

9. That the affairs of the Railway Department have 
yet maladministered, and a robbery has been perpe- 
trated. 

10. That in making contracts with Messrs. Proudfoot 
and Co., Monie, Angus, and Co,, M‘Sweeney, Gulliver, 
and Tait, and a number of other contractors, the said 
Commissioners have displayed either gross ignorance and 
incapacity or “‘ something worse ;” that in many cases the 
contracts were “bogus” contracts from their inception ; 
that when it was proposed to make these contracts 1100 
men were dismissed from the railway service, and that 
from the time of such dismissals the said Commissioners 
have connived at the ‘‘ sweating” of the men working on 
the railways for the contractors, and that the Commis- 
sioners knew what was going on. 

11. That by means of the said ‘‘ bogus” contracts made 
in connection with the railways the country has been 
swindled out of thousands of pounds ; that the contractors 
have made contracts which were intentionally ‘“‘ bogus” 
on their first inception, and thus certain persons have 
obtained large sums of money at the expense of the 
country. 


When the proceedings opened, and Mr. Schey 
was asked for his evidence on the first charge, he 
raised a preliminary objection to the form of the 
charges, which he said he did not recognise as his 
own. All that he admitted to represent his own 
utterances was the official report in ‘‘ Hansard.” He 
submitted he had two things to do : first, to prove 
his charges ; and, second, to prove his own bona 
Jides in having made the charges. That was, he had 
to prove to the Commission that he had just and 
proper grounds for having made the allegations, 
though he should not be subjected to legal proof. 
The President very naturally dissented from this 
view, pointing out that the business of the Commis- 
sion was laid down for it, and must be adhered to. 
Incidentally he showed that the charges were 
almost verbatim extracts from Mr. Schey’s speeches. 
Mr. Schey then desired that Mr. Eddy should be 
put into the witness-box in order that he might 
examine him, but it was ruled that he himself was 
the proper person to give evidence in the first in- 
stance, and to state what proofs he had in his mind 
when he made the charge. His reply was the most 
extraordinary we ever heard in such a matter. He 
argued that the ‘‘occult reasons” referred to in 
the charge were necessarily secret reasons, and that 
therefore they were unknown to him, for if he 
knew them they could not be secret. ‘‘ But you 
must have had in your mind some facts in proof of 
the charge you made,” persisted the President. It 
appeared, however, that Mr. Schey had no evidence 
to give, and what he desired was to catechise Mr. 
Eddy in order that he might learn the history of 
his appointment, and then deduce his ‘‘ occult 
reasons.” On this being refused he withdrew the 
charge, but very ungraciously. During the whole 
of this and the subsequent sittings it was clear that 
Mr. Schey did not, or would not, understand his 
position. He repeatedly asserted that he was not 
a plaintiff or prosecutor, and that it was not his 
affair to prove the charges. He seemed to con- 
sider himself in the light of an inquisitor who had 
smelt heresy in a public servant, and intended to 
make him supply the proofs if possible. He had 
done what he considered a public service, and was 
as indignant at the treatment he received as a 

oliceman would be if the householder whom he 
Sod awakened asked him for legal proof of his 
assertion that burglars were at work in the plate 
cupboard. 

On the second charge being entered into, Mr. 
Schey called the secretary for the Railway Com- 
missioners, and extracted from him all that 
he could about the purchase of locomotives. It 
was a piece of wise strategy to employ the Com- 
missioners’ servant against themselves, but the style 
of examination would never have been allowed in 
a court of justice. Had there been anything 
irregular to find out Mr. Schey would probably 
have gained the clue by this device. He next 
called Mr. Eddy himself, which was not so wise, 
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for every attack and insinuation was met and 
beaten down with a directness that carried instant 
conviction to the listeners. Attempts were made 
to show that Mr. Eddy was friendly with certain 
persons before he came to the colony, but in 
nearly every case it transpired that he had either 
never seen them or had only met them in the most 
casual way. At the conclusion of Mr. Eddy’s evi- 
dence it seemed as if the case would collapse, but 
Mr. Schey never knows when he is beaten. Mr. 
Thow, the locomotive superintendent, was next 
called, and testified to the manner in which loco- 
motives had been ordered, showing that the usual 
course had been followed in asking a limited num- 
ber of first-class makers to tender. Tenders had 
not usually been advertised for, but a sufficient 
number of inquiries had been sent out to secure 
healthy competition in prices. He further showed 
that the need for engines was most pressing, and 
that the traffic had been wastefully and unsatisfac- 
torily conducted for want of them. His evidence 
was in direct contradiction of the charge, although 
he was called by Mr. Schey. The next witness 
was Mr. Charles Goodchap, ex-Commissioner for 
Railways, who concluded his evidence by saying 
that he viewed the charges with the greatest indig- 
nation, and thought them ‘‘the emanation of a 
prurient and suspicious mind.” During the course 
of examination of the following witness, the Presi- 
dent pressed Mr. Schey to name the members of 
the ‘‘ring” referred to in the charge, and in reply 
obtained the names of Sir John Fowler, Mr. 
Whitton, Mr. Burnett, Mr. Thow, Messrs. Beyer 
and Peacock, Mr. Eddy, Sir Saul Samuel, Sir 
Henry Parkes, and Mr. Scott. Subsequently, 
when on oath, Mr. Schey withdrew all the names 
except those of Sir Henry Parkes, Sir Saul Samuel, 
Sir John Fowler, and Mr. Whitton. 

Mr. Thomas Midelton was the first witness that 
appeared to share in any degree Mr. Schey’s belief 
in the existence of a ring. In 1880 he joined the 
New South Wales railway service as draughtsman, 
under Mr. Burnett. Later Mr. Scott took Mr. 
Burnett’s position, and Mr. Midelton was made 
second in command. In 1885 he was suspended 
by Mr. Goodchap on certain charges made by Mr. 
Scott. Fourteen months afterwards he was put in 
charge of the tramways. Eventually he became 
locomotive superintendent, both for tramways and 
railways, but after working under the present Com- 
missioners for five months he was suspended and 
replaced by Mr. Thow. Mr. Midelton had, there- 
fore, a grievance of his own, and was prepared to 
see suspicious circumstances in the acts of those 
who had removed him from his post. When fairly 
questioned all that he deposed to were ‘“ coinci- 
dences,” and he filled up the gaps between them 
by hypotheses, and by what he had read. But of 
personal knowledge as to the existence of a ring he 
seemed to have none at all to the point. For 
instance, he had heard that Mr. Burnett was 
appointed to the Metropolitan Railway by Sir John 
Fowler, and he was sent to New South Wales, ‘‘ he 

resumed by Sir John Fowler.” It gradually 
ecame a that Mr. Midelton and Mr. Schey 
had two different rings in their minds, for the former 


included ourselves in the combination, apparently 


on account of some articles criticising his locomotive 
— some years ago. In cross-examination he 

rankly admitted he knew nothing about the charge 
as the following extract will show : 


Remember we are not dealing with the “ring” which 
conspired to get you out of the service, but with the 
‘‘ring” formed in England for the purpose of getting 
their locomotives imported here ? Well, I know nothing 
about that. 

When he left the box it was evident that Mr. 
Schey’s best witness had not advanced his case in 
the least degree. 

Finally Mr. Schey was asked to take the oath, 
and was examined by the President, who read the 
second charge and the report of the speech on 
which it was founded. He continued : 


Those are the words in the charge and the words used 
by you in your speech of March 9, I ask you now to 
state the names of the persons who formed the “ring” or 
combination? (Answer) I do not charge any person or 
persons with being a combination. Ihave already said 
that I do not regard those words as a charge made by me. 
I regard those words as an inference drawn from certain 
facts on which I based an a and I did not at that 
time intend to charge, neither do I at the present time 
charge, any persons with being a “‘ ring.” 

And who are the persons that you refer to as the 
‘*ring” in your opinion in that statement? That is, 
those persons who, in my opinion, had been mixed up. 

Who are mainly responsible for the appointment of 





Mr. Eddy. Will you mention the names of those persons? 
That is, in my opinion only ? 

Then followed a conflict of wits, the judge endea- 
vouring to nail the witness to something positive, 
and the latter shielding himself by giving ‘‘opinions” 
and ‘‘inferences,” and denying that he had made 
charges. Mr. Schey is certainly a man of great 
ability, or he would have been led into some posi- 
tive admission. Question after question was put to 
him, but nothing positive was extracted. It was, 
however, rendered plain that Mr. Schey had formed 
a theory, and then had sought facts in support of 
it. Whenever he found one that suited his concep- 
tion, he pressed it into his service, and gave it a 
significance beyond what belonged to it. For 
instance, Sir John Fowler was consulting engineer 
to the New South Wales railways, and therefore Mr. 
Schey concluded he must have had a part in the 
selection of Mr. Eddy for the post. Further, Mr. 
Whitton was brother-in-law to Sir John Fowler, 
and hence he must also have had a hand in the 
matter. Sir Saul Samuel was included in the ring, 
because he was in the colony at the time of the 
appointment, and as he was an old and personal 
friend of Sir Henry Parkes it was only reasonable 
to suppose that they would have some communica- 
tion about the matter. Was ever the time of a 
Royal Commission wasted over such flimsy trash ? 

Very naturally Mr. Eddy declined to cross- 
examine his opponent. He had not offered any 
tangible evidence, and there was nothing to break 
down. But Mr. Eddy went into the box himself, 
and in afew moments the whole tissue of inferences, 
opinions, and coincidences was torn to shreds, and 
shown to be absolutely and utterly without sub- 
stance. The story of Mr. Eddy’s opponent as told 
by himself, is worth relating. In May, 1888, he 
received a letter from Major Marindin, of the 
Board of Trade, stating that the Agent-General for 
New South Wales, had asked his advice in the 
selection of a man for the new post of Chief Com- 
missioner of Railways. He had recommended Mr. 
Eddy, and been asked to learn from him if he 
would take the post at 25001. a year, subject to the 
arrangements being satisfactory. Mr. Eddy replied 
that he did not think it would be a wise step to 
go abroad for a salary of 25001. a year, and asked 
if it could not be increased. He expressly laid it 
down that he could not agree to enter into com- 
petition for the post in any way. Major Marindin 
replied that the Agent-General could not at present 
go beyond the terms offered. In less than a fort- 
night he wrote again saying that if Mr. Eddy would 
name his own terms they would be laid before the 
New South Wales Government to accept or refuse, 
and no other name would be mentioned. In his 
reply Mr. Eddy said ‘‘ Without pledging myself 
absolutely to accept the position, I will go as far as 
to say that I should feel strongly inclined to do so 
if the salary is increased to 3500/. per annum, with 
seven years’ engagement, any future advance being 
left open... .; or 30001. per annum to begin, 
with an agreement for an advance of 10001. at the 
end of two years.” Early in June Mr. Eddy met 
Sir Daniel Cooper, who telegraphed his opinion to 
his Government, and received the following reply, 
‘*Engage Eddy at 3000/. Question of increase 
must be left open in considering engagement. 
Henry Parkes.” Some more telegrams passed, and 
a formal agreement was drawn out, Mr. Eddy 
stipulating that if the result of his management of 
the railways were found to be satisfactory, the 
salary would be increased, but this was eventually 
left to the justice of the Government and Parlia- 
ment. 

It is impossible to imagine any negotiation more 
free from the reproach from being the work of a 
‘‘ring” or combination of persons than this. 
Besides the two principals there was only one other 
person connected with it, and he was an official 
whose opinion had been asked in confidence, and 
who had certainly no end of his own—either com- 
mercial or private—to serve. As to the people 
alleged to be in the ring, Mr. Eddy deposed that 
he only saw Sir John Fowler, in connection with 
the Forth Bridge, just before leaving England. It 
was then that he heard of Mr. John Whitton for 
the first time. He had had no communication as 
to his appointment with Sir Saul Samuel, and only 
two letters, which he produced, from Sir Henry 
Parkes. He was not interested in, nor connected 
with, and had no personal knowledge of, Messrs. 
Beyer and Peacock, Messrs. Neilson, Messrs. Dubs 
and Co., or Messrs. Sharp, Stewart, and Co. Mr. 
Eddy was not cross-examined on these points. The 





evidence was too conclusive to admit of doubt in 
the mind of any persons not utterly blinded by 
prejudice. 

The third and fourth charges were taken 
together and turned mainly on systems of book- 
keeping. Mr. Schey considered that the interest 
of the capital spent on the railways should be 
deducted from the net receipts, and that only the 
balance should appear as a profit, and he gravely 
argued that the opposite course was calculated to 
mislead Parliament. As to the fifth charge we will 
give one extract from Mr. Schey’s examination as 
a sample of the whole : 

Mr. Young: In reference to this charge I find in 
Hansard that you said ‘‘ a large number of higher officers 
have been put out of position to make room for personal 
friends or acquaintances of the Chief Commissioner or 
Mr. Findlay, of the London and North-Western Rail- 
way ;” then you go on to say, “‘ And the action of the 
Chief Commissioner in the colony proves that the first 
two officers whom he brought here he engaged before he 
came to thecolony at all.” Did you speak of that of your 
own knowledge? That was a conviction which came to 
my mind from the reading of the matter. 

ou speak of it as a fact? No doubt it was said in the 
same way as the others. 

Did you know it of your own knowledge? Of my own 
knowledge, no, I did not. ; 

And you thought you were justified in saying it? I 


id. 
It was an inference? It was undoubtedly. 


The sixth and seventh charges were frivolous on 
the face of them, and were not only unsupported, 
but fairly rebutted. The proceedings were en- 
livened by Mr. Schey suddenly asking for an ad- 
journment in order to obtain legal assistance. An 
application of this kind, made when the Commis- 
sioners had already been sitting for fourteen days, 
was naturally refused, whereupon Mr. Schey formally 
withdrew from any further participation in the 
proceedings. At the next sitting, however, Mr. 
Crick, M.P., a solicitor, appeared in behalf of Mr. 
Schey to say that he would appear as witness 
only. After that his answers became even more 
vague than before, and only one fact was elicited 
from him in relation to the remaining charges. 
That was that he had received a sworn statement 
pertinent to the tenth charge from a man whose 
name he would not give. When pressed he even- 
tually promised to tind the man, and at the next 
sitting of the Court he occupied a long time in 
explaining his efforts to reach him. Eventually the 
man’s name was obtained from another source, a 
summons was issued, but only served on the man’s 
wife, as he was not to be found. Evidence was ten- 
dered by the opposite side as to the witness’s credi- 
bility. Contractors, district engineers, roadmen, and 
others were put into the box, and testified that the 
Commissioners got full valuefor the money they paid, 
and no credible irstance of maladministration, 
incapacity, bogus contracts, or sweating was proved 
on the other side. Mr. Eddy’s witnesses were 
perfectly acquainted with their subject, and gave 
facts instead of opinions and inferences. Under 
their evidence the charges crumbled like tinder, 
and left nothing to show. It is really marvellous 
that such a long string of accusations, backed by 
endless speeches in Parliament, and by the 
labour papers of the colony, should have 
proved so utterly baseless. One would have 
thought that something would have been proved 
—some misconduct on the part of a _ subordi- 
nate or some mistake or piece of forgetfulness of 
the Commissioners. That such a rancorous attack 
should have been persistently made without a 
shadow of proof, and with no reason except that of 
disappointed political hopes, is a reproach to the 
labour party of the colony, and it is to be hoped 
that it will take the first opportunity of showing its 
penitence at the ballot box. 

A perusal of the proceedings of the Royal Com- 
mission leads to the opinion that they were 
managed with a lax hand. Possibly this was done 
intentionally. Mr. Schey has undoubtedly a large 
following of ignorant persons, less poses Po than 
himself of distinguishing between opinion and 
evidence, and if all his irrelevancies had been imme- 
diately cut short it is very possible that a section 
of the community would have thought the inquiry 
was being burked. Hence he was allowed to ramble 
on, and to ‘‘put in” mountains of printed and 
written matter, including a large proportion of the 
account books of the railways and innumerable 
newspaper articles and paragraphs. He entered 
the inquiry without evidence, and in order to gain 
it demanded every document and called every 
witness that could throw any light on the internal 
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affairs of the railways. He was rather aided by 
Mr. Eddy, whose defence in such a contest 
is his honour and rectitude, and whose natural 
scorn and contempt for methods differing from his 
own sometimes lead him to make injudicious re- 
marks. 

The only pleasant feature in the whole affair is 
the complete and full vindication of Mr. Eddy and 
his colleagues in the Report of the Commission. 
They are fully and entirely exonerated, and it is 
shown that out of the vast volumes of mud that has 
been flung at them not one atom has attached 
itself to them. Very seldom have men who have 
worked so hard and so successfully for the public 
been subjected tosuch a cruel and persistent perse- 
cution as these Railway Commissioners. For the 
case we have related is by no means the only 
attack made upon them. Currently with it the 
Baldwin Engine Commission was sitting to inquire 
into the purchase of engines from America, and 
this also has ended as might have been expected. 
The full strength of all the politicians disappointed 
of their patronage by the appointment of the Rail- 
way Commission has been added to the labour 
interest, or more probably the working classes 
have been made the dupes of the politicians. The 
very most was made of an intended project for 
building locomotive boilers in the colony, which 
was set aside for good reasons, and it was tried to 
be shown that the railway shops were idle at a time 
when actually they were unable to cope with the 
work in them. It is a pity that the labour party 
in all countries is so often led by men whose chief 
qualification is the ‘‘ gift of the gab.” Labour has 
its interests, and is perfectly justified in finding 
men to uphold them, but it certainly is not always 
fortunate in its choice. In New South Wales it has 
suffered a distinct defeat over this matter. The 
leaders chose their own battle-ground, and have 
been utterly routed. Working men have often 
been used ungenerously by capitalists, but probably 
never have they been so cruelly duped as when 
driven into this struggle by their elected represen- 
tative. For the present they have saddled them- 
selves, but if there is any wisdom among them 
they can free themselves at the next election. 





THE TRADES UNION CONGRESS. 

THE proceedings of the twenty-fifth Trades Union 
Congress, which closed at Glasgow on Saturday last, 
after a sitting of six days, have been disappointing 
to many people, both inside and outside the Con- 
gress. Some of the ‘‘forward men,” as they are 
called, had expected to be able to capture the 
machine and to use it for their own pet schemes. 
They were sadly disappointed. Others had ex- 
pected turbulent scenes, and in disgust they 
describe the Congress as tame and uneventful, 
because they too were disappointed. The general 
opinion will be, however, that the proceedings, on 
the whole, were dignified, and that the conclusions 
generally were reasonable and practicable. Ex- 
ception may be taken to a resolution here and 
there, but good sound common sense prevailed, and 
the general conduct of the delegates was such that 
it would bear favourable comparison with congresses 
of much higher pretentions. The Congress was 
large, but not the largest gathering of the kind 
ever held, as it was exceeded in numbers last year 
at Newcastle. However, 495 delegates assembled, 
and credentials were sent in for several others who 
did not attend. The total membership represented 
is stated to have been over a million and a quarter 
of trade unionists, but in many instances the 


> numbers are duplicated, Possibly nearly a million 


were represented altogether. The delegates had 
elbow room in the large hall in which they as- 
sembled, there was less crowding, and boisterous 
scenes were infrequent. There was afeeble protest 
on the first day against wasting time in excursions 
and the like, prepared for the delegates by the 
local authorities and local bodies. Formerly the 
protest was against the neglect of local bodies to 
entertain or even to recognise the presence of the 
labour parliament until within the last few years. 
The Congress was fortunate in two or three 
things at the commencement of the proceedings, 
first of allin having Mr. John Wilson, M.P., to 
lead off with his good-humoured speech of welcome, 
and, secondly, in having an excellent President. The 
President’s speech did not quite satisfy some of the 
more ardent spirits at the Congress, but it was 
recognised as a thoughtful and weighty utterance 
from the chair by a man who is respected and 


trusted by the working classes of Glasgow among 
whom he works. The Standing Orders Committee 
was also a good selection. After the President’s 
speech came a debate on the Parliamentary Com- 
mittee’s report. The discussion was mainly an 
attack upon Mr. Fenwick, the secretary, on account 
of his attitude on the eight hours question. In 
his defence Mr. Fenwick carried the major portion 
of the Congress with him, the vote in his favour 
being 289 against 121, majority 168. A determined 
attempt was made to oust him from the secretary- 
ship, and all the threatened candidates retired 
except the one whom it was thought most likely to 
beat Mr. Fenwick. In the end, however, Mr. 
Charles Fenwick, M.P., was re-elected by 273 
against 174 given to Mr. Chisholm Robertson, a 
local man. ‘The victory is a great one for Mr. Fen- 
wick, but it a far greater victory for trade unionism, 
as under his guidance the Parliamentary Committee 
is not likely to commit itself to wild or impossible 
measures or schemes. Besides, his election is a 
rebuke to the caucussing and wire-pulling which for 
along time has been going on with the view of 
getting rid of a worthy ofticer, simply because he 
does not see eye to eye with some of the leaders of 
the newer unions on one single point, that of the 
eight hours. The Congress honoured itself in re- 
electing its secretary, a man worthy of its confidence 
and greatly respected in the House of Commons. 

The position of the Congress over the eight hours 
question is quite as peculiar as it was after the vote 
of last year, only in a different kind of way. The 
textile operatives having changed front on the 
question to some extent, made it possible to carry 
the resolution, but not in the way the textile trades 
desired. They proposed that any trade desiring it 
might have it by Act of Parliament if they were 
agreed. But the resolution as carried was for trade 
option of quite another kind—a universal eight- 
hour day, except where the majority of union men 
in any trade protested against it. The motion was 
carried by 205 votes to 155. But the vote only 
accounts for 360 votes out of 495 delegates ; where 
were the absentees, and for what reason were they 
absent? The resolution as finally carried was: 
‘That the Parliamentary Committee promote a 
Bill regulating the hours of labour to eight per 
day, or forty-eight hours per week, in all trades 
and occupations, miners excepted, which Bill shall 
contain a clause enabling the organised members of 
any trade or occupation protesting by ballot against 
the same to exempt such trade or occupation from 
its provisions.” The miners were excepted at 
their own request as they had their own resolution 
of eight hours for all miners, with no trade or 
other option. This was carried by 281 against 56, 
total votes 337 out of 495, absent 158. Here then 
we have two resolutions carried in face of the fact 
that the secretary will resist both of them, and also 
in face of the fact that the Parliamentary Com- 
mittee are mostly opposed to legislative inter- 
ference. The situation is peculiar and a little 
mixed. Time alone can solve the problem as to 
what the outcome of such action will be. 

The importation of ‘‘ foreign labour” was a ques- 
tion that got mixed also. In the first place the 
resolution was directed against destitute aliens, 
but Mr. Sam. Woods, M.P., the new member for 
Ince, spoke of the importation of Szotch miners 
during the recent Lancashire strike ; and this, too, 
in Glasgow, which boasts of being the second city 
in the kingdom. The policy of exclusion of foreign 
labour and foreign products was pushed to such an 
extreme, that at last the resolution found no sup- 
porters, and the previous question was carried by 
215 to 34, in order to close the debate. Later on, 
at the close of the Congress, a resolution directed 
against pauper aliens was brought forward and 
carried, however. There can be little doubt but 
that the notion of protection has gained some little 
ground in the Congress since the time when the 
Fair Trade delegates were excluded in 1881 from 
the London Congress. It now takes other forms, 
but the idea of exclusion of foreign goods, foreign 
workmen, and even workmen from neighbouring 
districts, finds its advocates in the Labour Parlia- 
ment. The idea of nationalising everything—or as 
some favour it, municipalising everything—was 
mooted, but the Congress was content to fix upon 
mining royalties and way-leaves as a start. e 
resolution with regard to factory and workshops 
inspectorships was altered in form and substance, 
by declaring that all such inspectors should work in 








a factory or workshop for five years. Why should not 
mines-inspectors, also, work five years in a mine? 


The far-reaching character of such resolutions 
defeat themselves, and frustrate the objects of the 
a The principle involved is right enough, 
or practical experience is essential for an inspector. 

Labour representation was well to the fore in the 
discussions at the Congress. The advanced wing 
scored what they deem to be a victory by inserting 
the word ‘‘ independent” in the resolution. But 
what does it mean ? It is doubtful whether any half- 
a-dozen men in the Congress attached the same 
meaning to the term, that is, if they considered it 
in its application, in Parliament or elsewhere. It 
is just possible that the two great political parties 
in the State might be able to be independent of 
what is called the Labour Party by its newly con- 
verted adherents. In its rightful and just sense 
Mr. Burt and his colleagues in the Honse of 
Commons have always voted labour when circum- 
stances arose to require it, quite irrespective of the 
party in power, or on which side of the House they 
sat. It will take a long time and much sifting of 
the elements before a more sturdy set of inde- 
pendent men can be found than the men who now 
rejoice in the designation of Labour Members. This 
is admitted in the House of Commons by men ofall 
shades of political opinion. But the word will do 
no harm if so be that the new men like it, but the 
proof of the pudding is in the eating, not in its 
designation, however delicious the term that may 
be applied to it. But the original object of labour 
representation was to break down class privileges, 
not to create a new class, to merge classes into one 
great national whole, in which the interests of all 
should be cared for, in preference to a section, 
however powerful. This is being done quietly, 
slowly—too slowly, perhaps, but it is being done 
all the same. But a labour party is not within 
measurable distance of realisation. Its component 
parts are not sufficiently cohesive, on the contrary 
they repel. The solution will come by-and-by, 
but not in the form contemplated. 

Whatever the defects of the recent Congress, it 
was a great improvement upon the Newcastle Con- 
gress last year, and upon the one held at Liverpool 
in 1890. The delegates are steadying themselves 
to the work. They were less impatient of oppos- 
ing opinions, more courteous in speech, less turbu- 
lent in action, and more intent upon business than 
speech-making. If some of the resolutions were 
crude, or the conclusions arrived at ill-considered, 
there was a way out of the difficulty, namely, by 
referring the matter to the Parliamentary Com- 
mittee. And what is the character of that Com- 
mittee? It consists of experienced and tried men. 
Mr. Tillett is the only new unionist among them. 
The secretary of the Engineers is elected, and so is 
Mr. Jack, the secretary of the Ironmoulders ; Mr. 
Harford, of the Railway Servants, Mr. Inskip, of the 
boot and shoe trades, Mr. Maudsley representing 
one branch of the textile trades, and Mr. Holmes 
another; Mr. John Wilson, M.P., the Miners, 
Mr. J. H. Wilson, M.P., the Sailors, and Mr, 
Hodge, the President of the Congress. There is 
some new blood, but it is sound blood, healthful in 
its flow and glow. That its composition will not 
satisfy some of the delegates is a foregone conclu- 
sion. But if the Congress wants practical work, 
instead of vague aspiration, then the Committee 
will serve the purpose for which it was elected, 
The Congress was dull in its deliberations, but 
business is dull. Excitement is not progress, and 
a resolution, however worded, is not an Act of 
Parliament. The country will watch with interest 
the preparation and launching of the many Bills 
which the committee are charged to prepare. But 
even the preparation of Bills is an easy matter 
compared with the passing of them, as the new 
members will soon find out, as the old ones have 
found out by even sad experience. 





SUBAQUEOUS FOUNDATIONS. 

Mr. Wm. Saretp, M. Inst. C.E., resident en- 
gineer of the Harbour of Refuge Works at Peter- 
head, N.B., has recently devised a method of 
putting in and levelling foundations under water, 
which seems likely to overcome one of the chief 
difficulties with which harbour engineers have to 
cope. We understand that the system is being 
employed very successfully by the inventor in the 
foundations of the Peterhead South Breakwater, 
where it passes over some very irregular rocky 
ground. 








The method may be described as follows: Let « b 
(Fig. 1, page 360) represent the level at which it 
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is required to found the lowermost course of 
blocks at any convenient depth below low water. 
Careful longitudinal sections are taken along the 
lines of the inner and outer faces of the foundations, 
as atc, c, or, if it be a wide one, upon intermediate 
lines also, and these are plotted, full size, upon a 
floor. Planks are then cut and made up, by 
nailing on boarding, where required to correspond 
with the irregularities of the bottom, as represented 
in Fig. 2. These are weighted with iron to the 
extent necessary to make them sink, and they are 
fixed by means of bolts, from 2 ft. to 3 ft. in 
length, let into the rock, as shown, and secured 
by iron wedges. Wedges are used in preference 
to making the bolts in the form of lewises, in 
order that they may the more easily be with- 
drawn for use in the succeeding lengths of foun- 
dation. 

The planks are fixed by divers, and in moderate 


Fig.1. Cross Section 


down by the flat hand to the required level, and 
gently struck off by the straight-edge. In this way 
a perfect surface is formed, which, at a depth of 
5 ft. or 6 ft. below low water, is undisturbed by 
small waves. 

In the course of a few hours the concrete has set 
sufficiently hard to resist a moderate sea, and after 
three days it was hard enough to bed blocks upon. 
These are lowered and bedded ‘‘dry” in the usual 
way, and are afterwards caulked round the beds 
and joints and grouted through a tube with cement 
| grout, composed of two parts of Portland cement to 
/one of Medina, which sets exceedingly hard. 

Mr. Shield considers it essential to success that 
| the concrete used in forming foundations, as des- 
cribed, should be thoroughly well mixed ; enough 
water being used to form it into a not too stiff slimy 
paste, which should be put into place as soon after 
mixing as possible. 
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Fig. 2. Elevation of Plank 
showing boarding &e. 














depths their level is determined by means of an 
celtanty field level and staff, the latter being pro- 
vided with a 10-ft. or 15-ft. lengthening piece if 
necessary. A diver holds the foot of the staff upon 
the top of the plank, which is raised or lowered 
according to signal. It is thus fixed at its correct 
level with perfect ease and accuracy. If found to 
be more convenient, the divers may themselves 
adjust the plank by means of an ordinary spirit 
level. This having been done, coach screws are 
inserted through the eyed ends of the bolts for 
the purpose of holding the planks in place. 

Before lowering the planks for fixing, the surfaces 
which will be in contact with the concrete are 
covered with jute sacking, a flap of the same 
material, from 15 in. to 18 in. wide, being left so 
as to extend under the concrete and prevent its 
escape. A length of about 20 ft. of foundation is 
usually dealt with at one time ; but this, of course, 
is merely a matter of convenience which may be 
regulated as circumstances require. 

Where the mass of concrete required to level up 
a foundation is large, it may be composed of, say, 
4 or 4} parts of good clean sand and gravel to 1 part 
of Portland cement, the top being finished off with 
a layer, about 6 in. in thickness, of rich concrete 
composed of 1} or 2 parts of fine gravel and sand 
to 1 of Portland cement. Where the thickness of 
the concrete is small, only the richer compound 
should be used. The concrete is lowered to the 
divers in bags specially designed by Mr. Shield 
for the purpose. These are illustrated by Fig. 3 
above. 

The mouth of the bag is closed by one turn of a 
line which is provided with loops through which a 
hard-wood tapered pin passes. This is attached to 
the tripping line, as shown in the engraving. 
The folds of the bag hold the pin in position, but a 
slight pull is sufficient to withdrew it and release 
the contents of the bag. The bags are made slightly 
tapered, say 3 in. on a side, so as to facilitate the 
discharge of the concrete. They should be lowered, 
mouth downwards, until they almost touch the 
bottom. The divers then place them over the site 
where the concrete is required, and on giving the 
signal ‘‘all right,” the tripping pin is withdrawn 
and the contents of the bag deposited. 

The loss of cement by this system is so small 
that the water is scarcely discoloured. The bags 
used at Peterhead contain 2} cubic feet each, but 
bags of any convenient size may be adopted. A 
straight-edge (a light section Vignole’s rail makes a 
good one) rests upon the upper edges of the side 
planks, and spans the distance between them. 

The divers commence the foundation at one end 
and work backwards, so as not to disturb the newly- 
deposited concrete. The concrete is merely pressed 


| 





The system is applicable to the levelling of bag- 
work or rubble foundations as well as rock ; but in 
the case of rubble foundations it is necessary to 
cover the entire area with jute sacking in order to 
prevent the concrete finding its way down amongst 
the stones. Where rock is very irregular or ‘‘ side- 
lying,” it may be benched out by means of small 
charges of gelatine dynamite. Those used at 
Peterhead for this purpose are limited to half an 
ounce each, in order that the rock may not be 
broken up to a greater extent than is required. 

It seems likely this system will supersede that of 
levelling-up foundations by means of quarry 
chippings and small sealing bags, which, in some 
cases, has proved very unsatisfactory, and giving 
rise to serious failures. 





LABOUR IN AUSTRIA. 

THIRTY-THREE years ago, the Austrian Govern- 
ment attempted to grapple with the problem of the 
relationship between employer and employed by 
the issue of an Imperial Patent, commonly called 
the Industrial Code ; the code still remains the 
basis upon which all modern labour legislation of the 
empire rests. Following the promulgation of this 
code in 1859, further legislative enactments con- 
cerning labour were brought into force in the years 
1869, 1870, 1873, 1883, 1885, 1887 and 1888. 
Although the labour legislation has become social- 
istic in character, in administration it appears to 
fall far behind the demands of modern socialism. 
So far, these laws for the regulation of labour do not 
seem to have hampered the industrial progress of the 
country, for in the consular trade report just pub- 


and manufacture has steadily increased in Austria 

since the inauguration of the modern parliamentary 

system of government in 1861. 

By the Act of 1869, Trade Courts were to be 

established in towns and districts to settle disputes 

arising out of labour contracts, but it is stated that 

few of these courts were established. The Act of 

1870 attempted to deal with strikes, lock-outs, 

intimidation, and acts of violence, and by it the 

provisions concerning these matters contained in 

the General Criminal Code were set aside. By 

this Act also it was declared that in the case of con- 

tracts drawn up by employers to impose unfavour- 

able conditions of payment upon their workmen, or 
contracts by the workmen drawn with an object of 
extorting more wages by force or intimidation, the 
drawers up ofsuchagreementswereliableto imprison- 

ment for a term of from eight days to three months. 

The Act of 1873 was intended to regulate all classes 
of co-operative undertakings, and to foster the 
creation of co-operative organisations, both for the 
purposes of production and consumption, also the 
establishment of banks for small traders and the 
working classes. The Act of 1883 provided for the 
re-establishment of guilds, which were abolished by 
the Imperial Patent of 1859, and made it compulsory 
on all workers in handicrafts to obtain the training 
and qualification prescribed by the guilds to which 
they should belong; it dealt with questions of 
safety and sanitation in factories, and delegated the 
settlement of disputes between employer and 
employé belonging to craft-guilds to especially 
organised committees of arbitration. The Act of 
1885 raised the lowest permissible ages of child 
labour in factories and workshops to 14 and 12 
years respectively ; limited the hours of adult 
male labour ; regulated night-work, holidays, rest ; 
made insurance in sick funds compulsory in all 
bodies of unorganised labour as well as with all 
membersof guilds ; abolished the truck system, made 
ready money payments compulsory, and dealt with 
certain regulations concerning industrial schools. 
The law of 1887 further provided for the insurance 
of workmen against accident or sickness ; regulated 
seizures for debt, so that no articles necessary for 
their work could be taken from mechanics or factory 
hands. Clothing, beds, linen, house and kitchen 
utensils, stoves, and the requisite food and firing 
necessary to maintain the members of the debtor’s 
household for a fortnight, were protected from 
seizure. The Act of 1888 mainly dealt with further 
detailed regulations concerning accident insurance 
of miners in private mines, workmen and others 
having an industrial occupation, persons engaged 
in agricultural, forestral, and domestic pursuits, 
and employés on railways and river navigation. 

According to the school laws children should 
attend school from their 6th to 14th year, but the 
law permits these regulations to be inoperative to 
a certain degree at the request of parents or their 
representatives, and it results in manifold combi- 
nations of the half-time system with children be- 
tween 12 and 14 years ofage. The laws relating to 
compulsory attendance in any case permit of many 
absences fromschools, such as non-attendance during 
summer months, attendance of four school-days 
weekly ; as children increase in age attendance on 
three school-days, and further of attendance for only 
half a day, while younger children must attend for 
the whole day. 

The amount of wages paid to workmen is allowed 
to be regulated by the supply and demand of labour, 
and may be settled in every individual case between 
employer and employed, but in cases where wages 
are not settled by agreement, they must be deter- 
mined by a judge who orders the existing market 
rate. It is, however, enacted that in businesses 
where more than 20 workmen are employed 
together, a labour contract signed by the employer 
must be posted up to be seen by all workmen on 
first joining work. This contract must give all 
information concerning the settlement and pay- 
ment of wages, as well as the different reasons 
for deductions, if any. When once any such 
basis is accepted a change can only be made 
by mutual consent. The fines deducted should 
be paid into the savings bank of the business, and 
employers who make illegal deductions or force an 
employé to work longer than the lawful time, 
render themselves liable to fine or imprisonment. 
If, through no fault of his own, the employé is un- 
able to complete any work, the employer must give 
him compensation for the time spent over it. The 
report continues : ‘‘ As to debts, a person in private 
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the wages till the debts are paid ; should the salary 
exceed 600 florins, the surplus is always kept back 
towards settling the debts.” But although it appears 
the law makes the payment of debts compulsory 
by being a charge upon wages, it is not made clear 
by the report what the class of debts is for which 
deduction from wages are made. Young assistants 
between the ages of 12 and 14 are not permitted to 
work in occupations injurious to their health or the 
development of their growth, and in occupations 
where it is permitted that they be employed, their 
working time must not exceed 8 hours daily. To 
the Minister for Home Affairs is delegated the 
authority to decide as to what class of work is 
dangerous or detrimental, and in the prescribed 
occupations neither young assistants or women may 
be employed at all, except under special conditions. 
In all general cases neither young assistants nor 
women may be employed between the hours of 
8 p.m. and 5 a.m., but the Minister for Home 
Affairs is authorised to make special provision to 
permit their employment in certain cases. Assist- 
ants between the ages of 14 and 16 may only be 
employed in lighter work not injurious to their 
health or development, and neither they nor women 
may be employed for a longer time than 11 hours 
out of every 24 hours. Women after their lying-in 
may not be employed in regular industrial labour 
until a period of four weeks has elapsed. 

The hours for adult male labour vary in the 
different districts of Austro-Hungary. In Vienna 
the strikes of certain trades reduced the hours from 
11 to 10 besides a free dinner hour, and a resting 
time of from 10 to 15 minutes both before and after 
dinner. In one factory the working time was re- 
duced from 10 to 9 hours without any reduction in 
wages, andon May 1 last the strikers demanded an 
8-hours standard for a day’s labour, which was 
promised them in the future. At Linz the working 
time was shortened to 10} hours generally, though 
in cases where a certain quantity of labour was 
specified by contract, the men were free to go 
when their share was completed, which often hap- 
pened after 84 or 9 hours; provisions were also 
enforced so that there should not be more than 
five consecutive hours’ labour imposed without a 
rest. At Graz, by a new arrangement, 10 hours of 
labour is the rule, and the report states: ‘‘ As yet 
nothing disadvantageous has resulted from the 
reform.” At Trieste, stonemasons work 9} hours 
in summer and 9 hours in winter. At Imsbriick 
the factory hoursof labour are 11. Bakers do 
much nightwork, and their hours of labour seldom 
exceed 10. In breweries, although there is a very 
large proportion of nightwork, the hours of labour 
seldom exceed 12 ; but in the grist mills the work- 
ing time is from 15 to16 hours. In Prague the 
lawful limit of working time is 11 hours, but in 
machine and metal factories the hands rarely work 
for longer than 10 hours, At Reichenberg the 
general hours of labour are 11, but millers 
and brewers very often work 16 to 18 hours, 
and in malt factories 17 to 18 hours, without 
any interval for rest being permitted. At 
Briinn the hours in factories are 11, At Olmiitz 
the labour hours are from 11 to 12. The text of 
the report continues: ‘‘In the breweries the em- 
ployers call it 11 hours’ work, but often the work- 
men must be 18 to 20 hoursthere. In the smaller 
businesses no rest interval is given, except for 
meals, At Lemberg little can be learned as to the 
time of labour, for the employés are so reticent, 
and will say nothing, except when they have been 
dismissed, as then they have nothing to fear from 
their masters. The hands in small businesses 
(during times of pressure) have often to work 
from early morn until late at night. This is 
especially exemplified among tailors and shoe- 
makers.” 

It is very difticult to cause Sunday to be observed 
as a day of rest, and it is still customary to work at 
least in the morning ; but the practice of working 
or resting varies according to the established custom 
of the district. Bakers, locksmiths, saddlers, car- 
riage-builders, hatters, and particularly tailors, 
shoemakers, and confectioners, have to work 
in Wiener Neu-Stadt for the whole Sunday, if 
there is pressure, and always until noon. Butchers 
have never finished work before 10 a.m., the hour 
fixed by law. Generally it may be said that Sun- 
day is observed as a non-working day in all large 
factories, but in small businesses work is generally 
carried on until from 1 P.M. to3 P.M.; but at Troppan, 
neither in the factories nor by the tradespeople is 
Sunday, as a rule, kept as a day of rest. Easter 





Monday, Christmas Day, and New Year’s Day are 
observed as whole holidays in Vienna. 

Throughout the report all wages and prices are 
stated in florins and decimals, and at the rate of 
exchange taken the equivalent of a florin in English 
money is 1s. 8d., or twelve to 1l. Statistics of 
wages are given from the year 1818, and from these 
it appears that, both for time and piecework, wages 
have been lower since 1873 than even in the begin- 
ning of the century. The years where wages were 
the highest lie between 1827 and 1862. The average 
rate of weekly wages paid for the last 70 years for 
male labour amounts to 10.11s. for piecework and 
9.98s. for time work ; since 1873 the rates have been 
5.4s. and 5.15s. respectively. Eliminating the 
wages paid to children from the total calculation, 
the average weekly wage for adult men only rises 
to 10.2s. In the same period women’s wages have 
been highest between the years 1848 to 1867. For 
70 years the average weekly wage paid to women 
for piecework has been 6,35s. and for time-work 
5.54s. ; since 1873 the rates have been 5.08s. and 
4.638. respectively. Eliminating the wages paid 
to children from the total calculation the average 
weekly wage for adult women only rises to 6.2s. 
The proportion of male labour employed at piece- 
work is 41 per cent., and by time 59 per cent. ; of 
female labour piecework 66 per cent., and by time 
34 per cent. 

Some forty strikes took place in 1891, and many 
disputes were settled or forestalled by settlement 
before a strike actually began. The report states: 
“*In 1891 the efforts of the workmen to obtain 
better pay succeeded to a hitherto unheard-of 
extent. In nearly every species of labour dissatis- 
faction was visible ; sometimes only expressed by 
a timidly-uttered wish, at other times by direct 
demands. The workmen demanded: (1) 8 hours’ 
work per day, (2) the abolition of piecework, 
(3) fixed rates of wages, (4) holiday on May 1. 
The demand for 8 hours’ work per day was only to 
be hoped for in the future, for the workmen well 
know that such a reduced work time is at present 
impossible.” In some cases the demands of work- 
men was for acomplete and more frequent cleansing 
of the work-rooms. 

It is stated that the housing of the factory hands, 
when undertaken by the employers, is, on the 
whole, good. But it appears from the report that 
the housing of the working people is, on the whole, 
very bad, especially in small businesses: ‘‘ The 
employés’ rooms are not a pleasing sight—small, 
dirty, no ventilation, and nearly dark, they lack 
everything which the tired body requires after the 
day’s work.” Efforts are being made by many 
philantrophic societies and persons to remedy 
these evils, but it is stated ‘* when taxed with this, 
employers only cite other worse lodgings, or 
‘ formerly the apprentices lived in lofts and barns, 
and now they demand impossibilities’; with 
such people all efforts at improvements are nearly 
ineffectual.” 

There are employment agencies, and it may 
perhaps be assumed they are private concerns, for 
the report says that ‘‘ they are very much like 
registry offices in England. A workman out of 
employment goes to the agency, enters his name 
and occupation required in the register. The 
employers come to these agencies and look at the 
books to find suitable workpeople. Often in 
these registers are private marks to show whether 
the men are socialists, bad workmen, &c. All 
employés have service-books, in which are written 
by the police their names, description of appear- 
ance, age, birthplace, name of last place and 
character, the police have power to enter these 
agencies, bolt the door, seize the books of 
the workmen there, and examine them. If they 
find a man who has been out of employment for 
three months, they can, and very often do, send him 
back to his own province. A practice has recently 
arisen for employers to insert on the service- 
books secret signs, as a warning for future em- 
ployers, and a few months ago a fresh notice was 
issued reminding employers that they would be 
severely punished if detected in this practice.” 

During the year 1891 the Government drew up 
a comprehensive measure for the further im- 
provement of the relations between employer and 
employed, which has already been before a com- 
mittee appointed by the House to examine it. 
This measure has been very severely criticised by 
chambers of commerce throughout the country, 
‘‘whose opinion,” as the report states, ‘‘ was appa- 
rently not sought for by the Government.” The 





opinion of these self-constituted critics was averse 
to any form of interference with the freedom of 
contract between employer and employed, and 
also that factory rules, rules regarding health and 
safety of workmen, were matters to be left to the 
empioyer and his agents ; they objected that the 
proposed interference would compel capitalists and 
workmen to stand face to face as equals, whereas 
by the nature of things the workman must be sub- 
ordinate ; that giving workmen a right to interfere 
with economic questious would amount to Com- 
munism ; and that all bills were unnecessary and 
mischievous. 

The very exhaustive consular report which has 
been prepared by Mr. Lowther, of Vienna, concludes 
with a few remarks upon socialism. ‘It may be 
stated at the outset that socialism is, in most 
instances in this country, a phenomenon quite 
different to what it is in other countries. The 
paternal authority of the Government is here still 
all-powerful in dealing with questions having for 
their object the change in the present system of 
wealth distribution. Agitation in rural districts, 
although traces of it may here and there appear, is 
practically unknown, and with the great bulk of 
those who call themselves socialists, their creed 
consists in some vague notion as to a better future 
for the seething mass of the poverty-stricken 
proletariat, such as their imagination pictures to 
them, than in any definite views about the tenets 
of their leaders or the systems of those who have 
treated of themin their writings. Still, a certain 
feeling of common interest among working men, 
and a common bond of union among them, may be 
said to have arisen in the course of the last few 
years, and a certain organisation has sprung up 
within their ranks.” . . . . ‘‘As the social 
democrats have no influential representation in 
Parliament, their only means of making known to 
the Government their wishes and aims are the 
labour papers, and of these, the most influential 
one is the Vienna Workman's Gazette (the circulation 
of this paper the publishers decline to give), whose 
co-editor, Dr. Adler, is considered to be a man of 
insight and moderation. This newspaper appears 
once a week, and its columns are devoted chiefly to 
announcements regarding labour disputes and those 
of various meetings, lectures, &c., arranged by the 
workmen’s clubs.” 





NOTES. 
ErHer-PREssURE THEORY OF THERMO- 
DYNAMICS. 

Tue calculations in connection with this theory 
are now being extended to other substances besides 
steam. For ethylic-ether, which was also made the 
subject of a classical investigation by Clausius in 
relation to his general empiric formula, the new 
formula is, for saturated vapour, 


log. p=p,-+[5.7206000] 0? + 23,3155 — [0.7364841] log 6 
“ [3.271384] 2 

in which 

p=pressure in millimetres of mercury, 

p,;=an approximate trial value for p, 

@=absolute temperature, centigrade. 
The bracketed numbers are the logarithms of the 
numerical coefficients. The numerical coefficients 
are definite functions of physical constants, which 
functions are the same as are implicit in the similar 
formula given in Mr. Macfarlane Gray’s paper “The 
Rationalisation of Regnault’s Experiments on 
Steam,” Inst. Mech. Engineers, July, 1889. The 
formula is, functionally, applicable to all substances, 
it is rational, not empiric. This result has not been 
previously published, and it has not yet been com- 
municated to any society. 


Coat AND [Ron 1n BELGIUM. 

The aggregate production of coal in Belgium in 
the first half of this year amounted to 9,736,185 
tons, as compared with 9,094,389 in the corre- 
sponding period of 1891, showing an increase of 
641,796 tons this year. On the other hand, Belgian 
coal stocks increased from 481,915 tons at the close 
of June, 1891, to 1,201,333 tons at the close of 
June, 1892, showing that the increased output of 
the first half of this year was not absorbed by an 
improved demand. Of the 9,736,185 tons of coal 
raised in Belgium to June 30 this year, 7,112,737 
tons were extracted in the Couchant de Mons and 
Charleroi districts, and the balance in the Namur, 
Luxembourg, and Liége groups. The total pro- 
duction of pig in Belgium to June 30 this year was 
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386,513 tons, as compared with 310,385 tons in the 
corresponding period of 1891, showing an increase 
of 76,128 tons this year. The total of 386,513 
tons representing the production of pig in Belgium 
in the fret half of this year was made upas follows: 
Casting pig, 34,581 tons; refining pig, 242,020 
tons; and pig for steel, 109,912 tons. Of the 
386,513 tons of pig made in Belgium in the first 
half of this year, 152,426 tons were produced in 
the Couchant de Mons and Charleroi districts, and 
the balance in the Namur, Luxembourg, and 
Liége groups. The quantity of iron made in 
Belgium in the first half of this year amounted to 
264,785 tons, as compared with 236,094 tons in the 
corresponding period of 1891, showing an increase 
of 21,789 tons this year. Rails and plates figured 
in these totals for 60,765 tons, 53,863 tons and 
6902 tons (increase) respectively. The production 
of iron in the Couchant de Mons and Charleroi 
districts in the first half of this year was 159,321 
tons, and in the Namur, Luxembourg, and Li¢ége 
groups, 44,699 tons. The quantity of cast steel, 
steel ingots, &c., produced in Belgium in the first 
half of this year was 133,044 tons, as compared 
with 100,549 tons in the corresponding period of 
1891. The quantity of steel forgings, rails, plates, 
&c., made in Belgium to June 30 this year was 
107,608 tons, as compared with 93,203 tons in the 
corresponding period of 1891. In the total of 
113,044 tons representing the production of cast 
steel, steel ingots, &c., in Belgium to June 30 
this year the Couchant de Mons and the Charleroi 
districts figured for 20,199 tons; and the Namur, 
Luxembourg, and Liége groups for 112,845 tons. 
In the total of 107,608 tons representing the pro- 
duction of steel forgings, rails, plates, &c., in 
Belgium to June 30 this year the Couchant de 
Mons and the Charleroi districts figured for 9995 
tons, and the Namur, Luxembourg, and Liége 
groups, for 97,613 tons. 


IRRIGATION IN New Soutu WALEs. 


All schemes for the commercial unity of the 
empire, for the establishment, say, of an Imperial 
Zolverein, are founded on the capacity of the 
empire to supply all its own wants, and any scheme 
which aims at insuring the possibility of this is 
commendable. In any case the increase of the agri- 
cultural product of any of our colonies, and the con- 
sequent exporting of part of it hither, will promote 
the necessity for exchange, and the chances are 
that exchange will be in manufactured goods. The 
extensive project for irrigation in New South Wales 
being carried out by the Government, and upon 
which Mr. H. G. McKinney, M. Inst. C.E., has 
presented an elaborate report, must therefore be 
viewed with favour. At present irrigation is 
adopted, but in a very crude fashion, for in some 
cases dams have been thrown across streams to 
the apparent disadvantage of those living at lower 
levels and difficulties result ; again schemes have 
been carried out and expensive pumping plant 
provided without due regard to the water-shed. 
Yet the limited and fitful success has shown the 
great advantages. In the Hawkesbury Valley a 
considerable development of fruit growing is anti- 
cipated, and so in other parts. Mr. McKinney, as 
a result of making preliminary surveys, is con- 
vinced that irrigation will immensely increase the 
agricultural products, that if laws were passed to 
encourage works for water conservation they 
would be willingly carried out, and further, that in 
districts even exclusively devoted to pastoral pur- 
poses, irrigation would be adopted in at least 100 
acres of lucerne, wheat, or maize, to every 10,000 
acres of pasture if the water were supplied ata 
fair rate. The ratio seems small; but only a 
beginning is required. This was the case in 
America where some arid land was increased tenfold 
in value. Another conclusion arrived at is that in 
dry seasons there would be a very extensive demand 
for water for flooding native grass, if sufficient 
water for a 3-in. flooding could be supplied at a cost 
of from 6d. to 1s. per acre. In the natural course 
of events the irrigation of cereals and fodder crops 
and of fruit trees would extend. As it is there is 
a demand for water for irrigation. The coast line 
is not very suitable for irrigation works. The great 
field lies in the immense alluvial plains in the 
country west of the dividing range, amounting to 
nearly 234,400 square miles, which is watered by 
the River Murray ; but of the total 158,900 miles 
may be described as non-effective catchment 
piains or undulating country. This only requires 
watering to be made productive to a high degree. 


In Victoria the progress made in irrigation is said 
to be unexampled in Australasia ; but even there it 
is in its infancy. Some of the works are carried 
out by the Government, others by trusts, and while 
doubts have been raised as to the success of the 
latter management, Mr. McKinney remarks that 
judging from the undoubted increase in the value 
of land due to the works which have been carried 
out, or are in progress, it would appear that if the 
system of rating poner, according to the benefits 
received, be fully and fairly carried cut, there 
should be no difficulty in obtaining a fair return on 
the outlay. 


PopuLaTION IN THE UNITED STATEs. 


Information of great importance has just become 
available with respect to the course taken by 
immigration into the United States during the 
twelve months ending June 30, 1892. The American 
official year ends, it may be observed, with the 
close of every June ; and immigration, like every- 
thing else in the United States, has to conform to 
this rule. The stream of immigration which 
poured into the American Union in 1891-2 was again 
heavy, amounting as it did to 619,320 souls. Dur- 
ing the twelve years which have elapsed since 1882 
immigration has added 6,500,000 to the inhabitants 
of the United States ; and allowing for natural 
increase through the excess of births over deaths, 
it does not appear too much to assume that in 1900 
the American Republic will have a population of 
80,000,000. If this result should be worked, it 
must exert a considerable influence upon the social 
and economic condition of the United States. The 
low prices current for agricultural produce are 
diverting more and more Americans into manufac- 
turing industry ; and although the agricultural pro- 
gress of the Western States may not be altogether 
arrested during the next eight years, it appears pro- 
bable that the United States will become a greater 
manufacturing community inthecourse of that period. 
Hitherto the United States have been largely agri- 
cultural, because their coal wealth has not been 
fully developed, and because their population has 
been comparatively scanty. But coal is now being 
worked with more and more vigour by the Ameri- 
cans, and as American population has also become 
denser, it will be a much easier matter to develop 
manufacturing industries of various kinds. This is 
being illustrated in the iron and cotton trades. 
Twenty years since the Americans imported 
500,000 tons of rails annually from England; now 
their metallurgical industry has become almost, if 
not quite, the most important in the world, and 
they are enabled to supply all their rail require- 
ments at home. Similarly the cotton produced in 
the Southern States is now being worked up more 
and more on the spot, and American cotton cloth 
may yet compete with English upon the markets of 
the world. In fact, the enormous exodus of Euro- 
pean population to the United States may have the 
effect of greatly increasing the competition of 
American products of all kinds. We have just 
employed the words ‘‘enormous exodus of Euro- 
= population,” because immigration into the 

nited States is now proceeding not only 
from Great Britain and Germany—-which have 
hitherto been the two great emigrating coun- 
tries — but also from Austria, Sweden and 
Norway, Denmark, the Netherlands, Switzerland, 
France, Russia and Poland, Bohemia and Hungary, 
and Italy. Of the 619,320 persons who landed in 
the United States in the twelve months ending 
June 30, 1892, 117,068 came from Great Britain, 
130,622 from Germany, *7,153 from Sweden and 
Norway, 117,419 from Russia and Poland, 45,797 
from Bohemia and Hungary, and 60,914 from 
Italy. All Europe, then, is more or less on the 
move to the United States. Thoughtful Ameri- 
cans are a good deal exercised over the hetero- 
geneous population which is thus being built up in 
the American Union, and if the new-comers linger 
too much in the great American towns—such as 
New York, Philadelphia, Boston, Chicago, Balti- 
more, and St. Louis—trouble will undoubtedly 
result. But if they are diffused fairly throughout 
the American Union, and if the further settlement 
of the Vast West is not neglected, our impression is 
that they will be absorbed without much difficulty 
into the great mass of American population. 





Great Fatis.—Great Falls, Montana, promises to be- 
come one of the largest milling cities in the West on 
account of its superb water-power. Its smelting works 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A firm tone characterised 
the warrant market last Thursday. Business was done in 
the forenoon in Scotch warrants at 4d. to 1d. per ton 
over the previous day’s closing price, and a small lot of 
rman changed hands at an advance of 14d. cash per 
ton. Hematite iron was unchanged in price, and there 
were no transactions. In the afternoon there were no 
dealings either in Scotch or Cleveland warrants, the 
rices of which remained firm; but some 2000 tons of 
ematite were disposed of, and sellers being pressing, 
the price gave way 44d. per ton, at 50s. 74d. cash. 
The settlement prices at the close were — Scotch 
iron, 42s. 14d. per ton; Cleveland, 41s. ; hematite 
iron, 50s. 6d. per ton. On Friday the business re- 
ported was confined to dealing in Scotch warrants, 
of which upwards of 20,000 tons changed hands. The 
close, however, was flat owing to a pressure of sales, cash 
price reacting 2d. per ton. Cleveland and hematite 
warrants were both 14d. per ton dearer. The closing 
settlement prices were—Scotch iron, 42s. per ton ; Cleve- 
land, 41s.; hematite iron, 50s. 6d. per ton. There was a 
very flat tone in the market on Monday forenoon conse- 
7 on realisations by late buyers, who had become 
iscouraged by the re-lighting of some blast furnaces, 
by the uneasy feeling obtaining in certain commerci 
circles, and by the reported closing of Clydebridge Steel 
Works. Some 6000 tons of Scotch iron changed hands, 
and the price dropped from 42s. to 41s. 84d. per ton— 
being a loss of 4d. from Friday ; 2000 tons were sold at 
41s. 44d. three months. Cleveland and hematite warrants 
were firm in price. In the afternoon the market was ver: 
quiet. Some business was done in Scotch iron at 41s. 9d. 
cash. At the close the settlement prices were—Scotch 
iron, 41s. 9d. per ton ; Cleveland, 40s. 9d. ; hematite iron, 
50s. 6d. per ton. The tendency of prices in Tuesday’s 
market was not so favourable for holders, albeit there was 
no great relapse in that direction. A decidedly heavy 
tone, however, characterised the market in the forenoon, 
and late buyers were again on the ‘“‘clearing-out” tack. 
A fairly active business was done in Scotch warrants, 
at 14d. per ton concession on Monday’s closing prices. 
No business was done in Cleveland iron, the nominal 
quotation for which was reduced 6d. per ton. A small 
lot of hematite iron changed hands. In the afterncon 
market Scotch iron was again dealt in, and the day’s 
sales ran up to something like 20,000 tons, There was 
likewise some business in hematite iron reported, but at 
lower prices. The settlement prices at the close were— 
Scotch iron, 41s. 74d. per ton; Cleveland, 40s. 14d. ; 
hematite iron, 50s. 44d. per ton. The market was very 

uiet this forenoon. Only 2000 or 3000 tons of Scotch iron 
pet hands, some forfeit lots helping to make up the 
total. At the afternoon market a few transactions in 
Scotch took place, and the price stiffened to 41s. 8d. per 
ton cash. Nothing was done in Cleveland or hematite 
iron. The following are the current quotations for 
several special brands of No. 1 maker’s iron: Calder, 
50s. 6d. per ton; Gartsherrie and Summerlee, 51s. 6d. ; 
Langloan, 52s. 6d. ; Coltness, 55s, 6d.—the foregoing allfree 
alongside ship at Glasgow; Glengarnock (shipped at 
Ardrossan), 50s. 6d. ; Shotts (shipped at Leith), 52s. 6d. ; 
Carron (shipped at Grangemouth), 53s. per ton. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 7767 tons, as compared with 6866 tons in 
the corresponding week of last year. They included 700 
tons for the United States, 860 tons for Canada, 539 tons 
for Australia, 229 tons for France, 350 tons for Germany, 
400 tons for Holland, 260 tons for Spain and Portugal, 
smaJler quantities for other countries, and 4170 tons 
coastwise. There are now 79 blast furnaces in actual 
operation, against 74 at the same timé last year. Seven 
are making basic iron, 33 are working on hematite iron- 
stone, and the remaining 39 are making ordinary iron. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 388,759 tons yesterday afternoon, 
as compared with 391,893 tons yesterday week, thus 
showing a decrease over the week amounting to 3134 tons. 


Steel and Finished Iron Trades.—The outlook in the 
local steel trade for the ensuing winter is highly unsatis- 
factory, as the depression is becoming more and more 
severe. Orders are exceedingly scarce, and the keen way 
in which they are being competed for is having its effect 
on prices. Makers quote the best ship plates at 6/. per 
ton, less 5 per cent. discount for cash; but they admit 
that they find a difficulty in getting that rate, the actual 

rice at present being whatever can really be obtained. 
There is no improvement to report in respect of 
the finished iron trade, the inquiry both for home 
use and for export being decidedly dull. Former prices 
are still quoted, and makers are adhering to them as 
closely as possible. 

Prospective Reduction of the Price of Gas in Edinburgh 
and Leith.—When the coal contracts for the year 1892-93 
came up before the Edinburgh and Leith Gas Commis- 
sioners some time ago, the question was raised as to the 
illuminating power which should be maintained, and it 
was decided to instruct the treasurer to prepare a report 
showing what price would be required per 1000 cubic feet 
for gas of the quality from 24 to 26 candles, and also 
from 25 to 27 candles. The Works Committee on Mon- 
day had before them the report, which showed that gas 
from 24 to 26 candle-power would cost 46.22 pence per 
1000 ft.; and that from 25 to 27 candle-power it required 
47.48 pence per 1000 ft. After careful consideration of 
the al oc question, and keeping in view the high price 
and scarcity of first-class Cannel coal, it was decided by 
a majority to recommend the Commissioners to fix the 

uality of gas from October next at from 24 to 26 candles. 
he price to be c for the gas was recommended to 
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be fixed at the rate of 3s. 10d. per 1000 cubic feet, being a 








tt 











Pa psi 
ee el 





Sept. 16, 1892.] 


ENGINEERING. 





363 








reduction of 8d. per 1000 ft. upon the current price, sub- 
ject to the discounts of 1s. per 1000 ft. to the corporations 
in respect of the public lighting of the streets and the 
usual discounts to private consumers. The price of gas in 
1888-89, the first year under the Commissioners, was 
3s. 6d. per 1000 ft. It was afterwards raised to 33. 9d., 
and a year ago to 4s. 6d. As regards the reduction of 
the illuminating power of the gas for Edinburgh and Leith 
the example set by the Glasgow Corporation Gas Com- 
mittee several years ago is having a very decided influ- 
ence elsewhere throughout Scotland ; indeed, so great has 
that influence been, comparatively little of the really rich 
— gas coal is now being consumed north of the 
Ww . 


Standards for the Big Glasgow Gasholder.—Working in 
conjunction with Messrs. R. Laidlaw and Son, the prin- 
cipal contractors for the new gasholder which is in course 
of construction for the Glasgow Corporation Gas Com- 
missioners at Maryhill, Sir William Arrol and Co. are 
making the standards by which the holder is to be sup- 
ported. These are of an unusual form of construction, 
not circular columns, as in ordinary gas engineering prac- 
tice, but somewhat of the character of boxplate girders. 
Very broad at what will be the bottom, they are 136 ft. in 
height, and will taper away to the top rather rapidly. 
There are twenty-six of them, and steel is the material of 
coastruction. It may be remembered that the gasholder 
referred to is to consist of three lifts, each of 45 ft. in 
height, and that the capacity of the holder is to be close 
upon 6,000,000 cubic feet. 


New Lights on the West Coast of Scotland.—The Nor- 

thern Lighthouse Commissioners have very nearly com- 
leted their arrangements for the lighting of buoys and 

eacons at various places on the west coast of Scotland, 
in addition to the lights recommended by the West High- 
land Commission. Some days since two very large gas 
buoys, which had been built in Paisley by Messrs. Hanna, 
Donald, and Wilson, were successfully floated at Oban 
and towed to their moorings by the Commissioners’ steamer 
Signal. One was placed in the Sound of Kerrara nearly 
opposite Kilbowie, and the other on the Black Rock in 
the Sound of Islay. This latter place has always been of 
very evil reputation to vessels in the coasting trade, and 
has been the scene of many shipping casualties. Besides 
these buoys there are just now being erected, under the 
supervision of Mr. Deas, inspector to Messrs. Stevenson, 
the Commissioners’ engineers, three beacon lights—one 
on Croalin Island, in the Sound of Ramsay ; one on Dubh 
Sgeir, in the Sound of Kerrara ; and one on Ris-an-tru, in 
the Sound of Jura. The buoy lights and the beacon lights 
on Croalin are occulting white lights, and Dubhs Geir 
and Ris-an-tru steady white lights. For the supply of 
these lights a small oil gas work has been fitted up at 
Oban for the Commissioners. The method of lighting 
adopted is Pintsch’s patent system, involving the use of 
gas made from mineral oil and stored in reservoirs under 
great pressure. It is in extensive use in the Firth of 
Clyde. 

Railway Extension in the North.—The directors of the 
Highland Railway Company have resolved to proceed at 
once with the construction of the last section of the new 
Inverness and Aviemore line. This contract will extend 
from Inverness by way of Culloden Moor to Culdoch, a 
distance of seven miles. The most important feature 
of this contract will be the building of a viaduct over 
the River Findhorn, 600 yards in length. The directors 
are also to proceed at once with the extension of the 
Fochabers branch line from the present station to the 
village, a distance of some three miles. 


Edinburgh Corporation and the North British Railway. 
—A meeting was held a few days ago of the sub-committee 
of the Town Council of Edinburgh charged with the 
carrying through of the arbitration with the North 
British Railway Company regarding the price to be paid 
by the company to the Corporation for the portion of the 
East and West Princes’-street Gardens, which has been 
appropriated for railway purposes. It seems that about 
two acres of ground have beenscheduled. The resolution 
come to by the sub-commitee was that the sum of 
150,0007. should be claimed, and an official demand for 
that amount has been made. The arbitration will come 
on for hearing in the first week of October. Lord Shand, 
late one of the judges in the Court of Session is to be the 
umpire. 


Dundee Electric Lighting Works.—The Dundee Gas 
Commissioners have finally resolved on the contracts for 
the erection of the works for the electric lighting station 
for the city, and have given instructions that operations 
be commenced forthwith. The current is to be obtained 
by the people of Dundee at 5d. per Board of Trade unit, 
a figure which is lower than that in any other part of 
the country. 


Steel Company of Scotland.—The annual meeting of the 
Steel Company of Scotland was held this afternoon—Sir 
Charles Tennant, Bart., chairman of the company, — 
ing. In submitting the annual report for adoption by the 
meeting, the chairman had a doleful statement to lay 
before the shareholders regarding the circumstances 
which had contributed to make the past year probably 
the worst in the history of the company, and the out- 
look, hesaid, was not a cheering one at present. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday the attendance on 
*Change was large, but the tone of the market was any- 
thing but cheerful, and most of the people present spoke 
discouragingly of the future, The increasing production 








of pig iron, both here and in Scotland, at the approaching 
end of the navigation season, was given by many people 
as one of the chief reasons for the depressed state of 
affairs. Merchants offered tosell No. 3 g.m.b. Cleveland 
pig iron at 40s. 6d. for prompt f.o.b. delivery, but makers as 
a rule asked rather more than that figure. On the other 
hand, buyers were not inclined to give more than 
40s. 3d. for the rulin bir p ¢ but several parcels were 
reported to have changed hands at 40s. 6d. There 
was nothing at all doing forward, buyers wherever 
business ahead was mentioned, offering much less than 
sellers were disposed to take. No. 4 foundry was quoted 
39s. 6d., grey forge 38s. 6d., mottled 38s., and white 
37s. 6d., but business might, and has been done, at less 
than these figures. Middlesbrough warrants were 
40s. 14d. cash buyers, and 40s. 6d. sellers, but the quota- 
tions were about nominal. To-day there was little new 
in the market, prices being about the same as yesterday, 
the only alteration being in the buyers’ quotation for 
Middlesbrough warrants, which was reduced to 40s., but 
holders would not mention less than 40s. 6d. The Clay- 
lane Iron Company have blown out a furnace, and 
Messrs. Walker, Maynard, and Co. have blown one in at 
their Redcar Iron Works. For prompt delivery of Nos. 
1, 2, and 3 east coast hematite Pig iron the price is main- 
tained at 50s. but for next month’s delivery 49s. would 
not be refused. The Spanish ore trade is steady, and 
supplies coming to hand pretty regularly are enabling con- 
sumers, nearly all of whom recently ran very short, to 
accumulate a little stock. Rubio is 12s. 3d. ex-ship Tees. 


Cleveland Iron Works in the Market.—Y esterday Messrs. 
Willman and Douglas offered for sale by public auction 
in the board-room of the Royal Exchange, Middles- 
ao a valuable going concern known as the Lackenby 
Iron Works, near Grangetown, and until recently owned 
and worked by Messrs. Downeyand Co. The works con- 
sist of three blast furnaces with new Cowper stoves, com- 
plete in every respect for the output of a maximum make 
of g.m.b. Cleveland pig iron. The land is leasehold, and 
consists of 69 acres for 99 years, or thereabouts, from 
April 1, 1870, at a rental of 1095/. per annum, but which 
had been reduced in Messrs. Downey and Co.’s case to 
8957. The purchaser had to take over the stock of mate- 
rials, stores, &c., at a valuation, and also to have the 
option of taking the loose plant and tools at a valuation. 
Although there was a very largé attendance of iron- 
masters and others, the only bid was 25,000/., by Mr. 


Feetyd Williams, of the Linthorpe Iron Works, and the | Th 


lot was withdrawn. 


Manufactured Iron and Stecl.—The manufactured iron 
and steel industries are in a most unsatisfactory state, 
and prices are reduced, especially those of plates and 
angles, which are affected by the competition of Scotch 
makers. Iron ship plates are 5/. 2s. 6d.; iron ship 
angles 5/.; steel ship plates 5/. 10s. ; and steel ship angles 
5l. 7s. 6d., all less the usual 24 per cent. discount for cash. 
Even less than these figures might accepted by some 
firms, and, in fact, it is said that steel ship plates have 
changed hands at 5/. 8s. 9d. The steel rail trade keeps 
8 y- Makers, although they do not secure new orders, 
are kept well employed on old contracts, some of which 
were booked in the early part of the year, and quotations 
are —— heavy sections remaining at 4. 5s. net 
at works. 


The Fuel Trade.—The coal trade is slightly easier, but 
on Newcastle Exchange best Northumbrian steam coal is 
still quoted 10s. 6d. f.o.b. Transactions, however, are said 
to have occurred at rather less. Small is reported weak 
at about 4s. per ton. There is a good and growing 
demand for best Durham gas coal, the price given ranging 
from 8s. to 8s, 6d. Bunker coal is very dull at 7s. for 
unscreened up to 10s. for best Durham screened. House- 
hold coal keeps quiet. Here blast furnace coke is steady, 
the demand being fairly good, and it is somewhat difficult 
to purchase good qualities under 13s. delivered at Cleve- 
land furnaces. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Leeds Corporation and the Tramways.—The Leeds 
local authorities have resolved to instruct the town clerk 
to serve notice on the Tramway Company for the pur- 
chase by the corporation of their undertaking, as 
authorised by the Leeds Tramways Order, 1871. It has 
been further decided to apply to the Board of Trade for 
the appointment of a referee to fix the price at which the 
undertaking shall be sold. 


Yorkshire Shippers and the Coal Trade.—The coal 
shippers of Hull have held a meeting and d to 
demand a reduction in the price of South Yorkshire 
bunker or steam coal, and they are taking steps to 
enforce their resolution. The return of coal sent to 
Hull from the Yorkshire collieries last month gives 
results which are significant. The total amount of the 
falling off in the tonnage of coal forwarded last August, 
as compared with the same month of last year, was 18.913 
tons, amounting to a decline pf about 8.13 per cent. on 
the comparative periods, buf taking the twenty-eight 
collieries of South Yorkshire which figure on the list, and 
which amongst them send considerably over half the coal 
received at the port, the decrease from this district alone 
is 15,284 tons, or nearly 12 percent. on the tonnage of the 
district. No such reduction has been recorded in the 
local tonnage to Hull for a long time past, and it is asked 
how far the congestion of the shipowners to the present 
prices of South Yorkshire coal is answerable for the de- 
crease. The money value of the coal sold during last 
month is 10,960/. less than in August last year. 


_ Tron and Steel.—There are no movements of very great 
importance in connection with any of the heavy trades of 





the district, but it may be noted that notwithstandin 
discouraging reports from the north as to clearances o 
pig iron, the market here does not appear to be much 
affected. smelters can clear the whole of their 
output, both forge and foundry, principally in the 
district, and there appears to be no weakening of rates. 
The call for manufactured iron is far below what is neces- 
sary to make the mills busy, but there is more work on 
hand than was the case a month ago, and prospects are 
expected to improve asthe autumn advances. Bar of best 
and medium quality moves off the most freely. There is 
a very demand for mining material and appliances of 
all kinds, both on home and export account, ie marine 
material there are a few more important inquiries, but 
this branch is still depreseed. Makers of guns, gun 
forgings, shot, shell, &c., are kept busy by the authorities, 
but armour-plate rollers are rapidly completing the con- 
tracts they have on hand, and the Admiralty is giving no 
indication as to the policy it intends to pursue in regard 
to armour-clad shipbuilding. The crucible cast-steel de- 
partment is only ey employed, but the bulk of that 
sent out is of the highest quality for tool and special pur- 
poses. Orders for railway material are heavy at t 
engine tyres 12/. 103. per ton and upwards, carriage and 
wagon tyres and springs 10/., axles 6/. 10s. 


Visit of the Sheffield Society of Engineers to Gainsborough. 
—A large number of the members of this society have 
= a visit to Gainsborough to inspect the works of 

essrs. Marshall, Sons, and Co, They went through all 
the departments of the works, and expressed the greatest 
satisfaction at what they saw. The president of the 
Sheffield Society, in thanking Messrs. Marshall, said they 
were all very much pleased with what they had seen, and 
especially with the special tools which were used for the 
manufacture of different parts of machinery in the 
shortest possible time at the least possible cost. It was 
the method which must be adopted if England was to 
remain supreme as a manufacturing country. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in August were as 
follows: Cardiff — foreign, 822,445 tons; coastwise, 
127,806 tons. Newport—foreign, 139,129 tons; coast- 
wise, 109,045 tons. Swansea — foreign, 76,131 tons ; 
coastwise, 60,786 tons. Llanelly—foreign, 13,847 tons. 
e aggregate shipments from the four ports during 
August were accordingly: Foreign, 1,051,552 tons; 
coastwise, 301,903 tons. The shipments of iron and steel 
from the four ports in August were: Cardiff, 2344 tons; 
Newport, 4304 tons; Swansea, 141 tons; Llanelly, nil; 
total, 6789 tons. The shipments of coke in August 
were: Cardiff, 11,784 tons; Newport, nil; Swansea, 395 
tons; Llanelly, ni; total, 12,179tons. The shipments 
of patent fuel in August were: Cardiff, 26,288 tons ; New- 
port, 4954 tons; Swansea, 33,140 tons; Lianelly, nil; 
total, 64,382 tons. The te shipments of coal from 
the four ports in the first eight months of this year were : 
Cardiff, 7,907,768 tons ; Newport, 1,967,957 tons; Swansea, 
1,085,848 tons; Llanelly, 120,357 tons; total, 11,081,930tons. 
The aggregate shipments of iron and steel from the four 
ports in the first eight months of this year were: Cardiff, 
25,362 tons ; Newport, 26,831 tons; Swansea, 809 tons ; 
Llanelly, 370 tons; total, 53,372 tons. The aggregate 
shipments of coke from the four ports in the first eight 
months of this year were: Cardiff, 98,346 tons; New- 
port, 1522 tons; Swansea, 2470 tons; Llanelly, nil; 
total, 102,338 tons. The aggregate shipments of patent 
fuel from the four ports in *the eight months ending 
August 31 this year were: Cardiff, 230,184 tons; 
Newport, 44,011 tons ; Swansea, 258,857 tons; Llanelly, 
nil ; total, 535,052 tons. 


Cardif.—The steam coal trade has been inactive, the 
demand having been below an average ; the best qualities 
have made 11s. 3d. to 11s. 6d. ; while secondary descrip- 
tions have brought 10s. 3d. to 10s. 6d. per ton. House- 
hold coal has been steady at late rates; No. 3 Rhondda 
large has made 11s. 6d. per ton. Patent fuel has shown 
little change. Coke has been quiet: foundry qualities 
have ranged from 18s. 6d. to 19s., and inferior descrip- 
tions from 16s. 6d. to 17s. per ton. 


Bristol Dock Extension.—The Docks Committee of the 
Bristol Town Council has pang eg a to recom- 
mend the council to carry out the following new works 
with the least possible delay. Wet and dry dock accom- 
modation suitable for the largest type of vessel at an 
estimated cost, including land, sheds, &c., of about 
850,000/.; and a landing-stage — of a“ at 
half tide, for the accommodation of vessels of the largest 
dimensions, at an estimated cost, including connecting 
railway lines, of about 100,000/. 


Bridging the Avon.—The Docks Committee of the 
Bristol Town Council has approved a report from the 
engineer with regard to a bridge across the Avon, near 
the Cliff House Estate, to afford better means of communi- 
cation between Hotwells and Bedminster. The engineer 
estimated that the bridge, machinery, piers, &c., would 
cost about 29,000/., the approaches 6000/., and a short 
connecting railway on the minster side about 1500/., 
making an aggregate probable outlay of 63,500/. 


Port Talbot.—Anagreement has been completed between 
Mr. Edward Knox, agent for the Margam estate, and a 
—= London syndicate for the sale of Port Talbot. 

ort Talbot, having the advantage of being 40 miles 
lower down the Bristol Channel than Cardiff, and, at 
the same time, only 12 miles from the Rhondda Valley 
by the Rhondda and Swansea Bay Railway, has long 

m considered a g eyaipe ay port; and it is the 
e port equal to any 


intention of the syndicate to make t: 
in the Bristol Channel. 
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THE BRIDGE FAILURE AT STRATHGLASS. 
From the Znverness Courier we learn that the bridge 
failure, with which we dealt in our last number, came up 
for consideration at the meeting of the Aird District 
Committee, held on Friday last. Our contemporary says: 
“The following official report on the new iron bridge 
at Cannich was read from Mr. Manners, C.E. : 


‘*Gentlemen,—I regret to have to report the partial 
collapse of the steel girder of Cannich Bridge. ienne- 
diately after the — I accompanied the contractors 
and their engineer to Cannich, when a careful examina- 
tion of the work was made, and, although the failure was 
found to be of a somewhat serious nature, I am glad to 
say the damage done was not so great as at first feared. 

**T attribute the collapse to the want of side stays, 
which, although shown upon the original design, had not 
been erected at the time of the failure. I am, however, 
assured by the contractor’s engineer that although he had, 
for the purpose of giving additional stiffness to the struc- 
ture, introduced certain overhead ties, not in the original 
design, you would not have been asked to test and take 
over the work until after side stays had also been erected. 
The structure was thus in an unfinished state when sub- 
ject to the heavy strain of road material laid upon it, 
something like 100 tons over and above the weight of 
the girders and steel floor, which weigh about 60 tons. 
The girders, which are 13 ft. high, had thus to carry a 
load of 160tons. A passing load appears to have set up 
some lateral oscillation in the top booms, which, from 
lack of the side stays, they were not able to bear. 

** As tending to show the vertical stiffness of the girders, 
I may mention that when the blocks were removed from 
below them the deflection in centre was not } in. 

‘The contractors at once accepted the sole responsi- 
bility for the partial failure, and express their dermina- 
tion to give you a bridge fully capable of sustaining the 
safe load of 20 tons as required. They commenced the 
works of restoration and completion at once, and have 
now got both girders and flooring into position. Any 
damaged or weak parts are being removed or strengthened 
by additional plates, &, They inform me that they pro- 
pose allowing ordinary traffic to cross by the bridge after 
the present week, so as to give as little inconvenience to 
the public as possible. In order to do this with safety 
they will keep the blocks in below the bottom booms 
until the work is finished and ready for testing. 

‘*T have examined the calculations cf strains, along 
with the contractor’s engineer, and am satisfied that 
theoretically the bridge is designed to carry with safety 
the load required, and that without any greater strain 
than 5 tons per square inch on the main booms, whilst 
the lattice bars are subject to a very much less strain. 
The material also appears to be of good quality.—I re- 
main, gentlemen, yours faithfully, 

““C, R. Manners.” 


‘Mr. Manners added that he understood the con- 
tractors for the bridge intended to open it for the conve- 
nience of the public in a week, It would probably be two 
or three weeks before it was ready for testing. 

‘The committee agreed that the bridge should not be 
taken over or paid for until it had been thoroughly tested, 
and they would not hold themselves senpnaaiile for any 
accident that might take place before it came into their 
hands. The test to be applied would be the bearing of a 
safe load of 20 tons in the centre. 

‘“*Mr. Grant, Erchless, said this was rather a serious 
business altogether. The bridge was expected to have 
been opened long ago, but there had evidently been mis- 
takes made, by whom he was not in a position to say. 
Mr. Manners, in his report, did not give censure to any- 
body for what had happened, but it was enough for the 
committee that there had been mistakes. It was quite 
evident to his mind that the design of the bridge was too 
light to begin with, Although Mr. Manners said that 
in theory it was quite capable of bearing the necessary 
weight, in practice it was not. The side stays were only 
found wanting after the bridge had fallen. ‘I'he contrac- 
tors were also strengthening the original design by putting 
—— on the top and bottom of the ty tay He 
thought they could not have a tinkered bridge in which 
he was afraid the public would have no nena «Stow He 
did not say who was to blame for it all, but he would say 
that in testing the bridge they would have to exercise 
the greatest care, so that it wil! afterwards command 
confidence in those who will have to make use of it for 
their traffic. He proposed, therefore, that along with 
Mr. Manners another engineer be appointed to conduct 
the test. Seeing that structural changes had been made 
upon the bridge since it fell, they, he thought, should do 
their utmost to come toa proper decision about its utility 
from a public point of view. Mr. Peter agreed that it 
should thoroughly tested. Mr. Macrae said it was 
proposed to take a traction engine over it, but would they 
get aman to go? TheChairman: Mr. Manners will go. 

** Mr, Alexander Fraser said that when they were told 
that the bridge was ready for taking over they could 
appoint somebody to carry out the test. He would pro- 
pose that they should do as had been done in Inverness on 
a former occasion—get Major Marindin, of the Board of 
Trade, to test it. In reply to a question, Mr. Manners 
said that he thought the bridge would be ready for testing 
in a fortnight or three weeks. He added that the sup- 
ports would be left under the bridge until then. 

** Tt was agreed to delay making arrangements for the 
testing of the bridge.” 





id 


Brooxtyn Navy Yarp.—A contract for a new wooden 
dry dock at the Brooklyn Navy Yard has been awarded 
to Mr. J. H. Gillis, of Brooklyn, the lowest bidder, 
whose proposal was 82,400/. The dimensions of the dock 
will be 625 ft. by 154 ft. 





MISCELLANEA. 

Tue new railway line from Jaffa to Jerusalem is com- 
pistes and the first locomotive entered Jerusalem last 

uesday. 

After extensive competitive trials the United States 
Government have decided to adopt the Krag-Jorgensen 
magazine rifle. This weapon is the invention of Captain 
Krag, superintendent of the Royal Arm Factory at 
Konisberg, Norway. 


Mr. William Kennish, of the Carolina Oil and Creosote 
Company, in a communication to Engineering News states 
that charring piles is of itself an inefficient protection 
sed the teredo, but that such piles, if creosoted after 
charring, last very well. 


Andrew’s concentric wiring is being adopted for the 
electric lighting of five of the beautiful chapels and din- 
ing halls of the colleges at Cambridge. This system has 
been selected to avoid the disfigurement of the interior 
that would result by using wood casing. 


The harbour of Newcastle, New South Wales, is now 
being deepened by one of the rock-cutting dredgers in- 
vented and built by Messrs. Lobnitz and Co., of Ren- 
frew, Scotland. The dredger is named the Poseiden, and 
its cutters weigh 8 tons each. 


At the beginning of the year 1891 there were 5750 miles 
of railroad in operation in the Argentine Republic, of 
which 1328 miles were opened in 1890. During the year 
1891 722 miles were constructed, In 1890 there were 
28,267 persons employed on the various railways through- 
out the country. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended 
September 4, amounted, on 16,387? miles, to 1,580,7261., 
and for the corresponding period of 1891, on 16,289} 
miles, to 1,586,592/., an increase of 98 miles, or 0.6 per 
cent., and a decrease of 5866/., or 0.3 per cent. 


The South African and International Exhibition was 
opened at Kimberley, on September 8, by Sir Hen 
Brougham Loch, Governor of Cape Colony and Hig 
Commissioner for South Africa, the ceremony being 
observed as an Imperial State function. Most of the 
Cape Ministers and many members of the Legislative 
Council and Assembly were present, as well as a large 
number of South African celebrities, including several 
native chiefs. 


The directors of the Brush Electrical Engineering Com- 
any, Limited, have resolved to recommend to the share- 
olders that, subject to audit, a dividend at the rate of 6 

per cent. per annum be declared on the preference and 


ordinary shares of the company for the six months ended | Th 


June 30, 1892, making, with the interim dividend paid 
last tows 6 per cent. for the year upon both classes 
of shares. The transfer books of the company will be 
closed from the September 19 to 28, both inclusive. 


The Times in its report of the launching of the Cam- 
nia made the remarkable statement that no Englis 
rm had plant sufficiently large to roll the rudder plate uf 
this boat, which was accordingly obtained from Krupp. 
In answer to this Mr. C. J. Stoddart, of the Park Gate 
Iron and Steel Works, Rotherham, writes to the Sheffield 
Telegraph stating that from inquiries he has made it 
appears that this plate was 21 ft. long by 11 ft. 3 in. wide 
by 1} in. thick, a size which could easily have been rolled 
and supplied from the works of his firm. 


An application was on Monday forwarded to the Swiss 
Federal Council by Messrs. Masson, a prominent banking 
firm of Lausanne, for a concession from the Government 
for the construction of a railway across the Simplon 
Pass, the steepest section of the line to be on the 
rack system. The total length of the proposed railway, 
which would extend from Brigue to Domodossola, is 54 
kilometres, and the longest tunnel is 8500 metres—over 
5 miles. The estimated cost of the undertaking is 
30,000,000 francs. 


In connection with the recently launched Cunard liner 
Campania, Mr. Wasteneys Smith, Newcastle-on-Tyne, 
has just completed anchors of his “‘ stockless ” patent type 
for this vessel and her sister ship Lucania, weighing 
nearly Neco each. These anchors are the largest stock- 
less anchors in the world, and will be tested to the 
highest proof strain that can be given by Lloyd’s ma- 
chines. The Cunard Company Sues had Wasteneys 
Smith’s anchors in use for many years, both in their 
extensive fleet and for moorings. 


Messrs. J. Copeland and Co., Poulteney-street Engine 
Works, Dobbie’s Loan, Glasgow, have just shipped a 
complete tube-making plant to St. Petersburg for the 
Imperial Russian Government. This plant is capable of 
making malleable iron or steel tubes up to 12 in. in dia- 
meter and is complete in every respect with all necessary 
machines of their most hancerall 40 , including com- 
pound engines, drawbenches for vearhie and turning up 
the strips, rollin , finishing, straightening, screwing, 
cutting machines, ing or thickening the ends to com- 
pensate for the screws on stay tubes, hydraulic pumps, &c. 


The Eastern Railroad of France has been making 
experiments in the electric lighting of trains by means of 
—- batteries. The cell used is the Méritens, a modi- 
ication of Smee’s cell. The electrodes consist of a plate 
of amalgamated zinc and of platinised lead. A gutter at 
the bottom of the cell is filled with mercury, and serves 
to maintain the amalgamation of the zinc. The electro- 
lyte is dilute sulphuric acid. Ten elements are inclosed 
in a watertight case. The electromotive force of the 
cellis .9 volts. In lighting, all the cells are not used when 
the battery is new, but two are kept in reserve to be 
brought into use when the resistance of the cells has been 





increased by the formation of zinc sulphate. Two batteries 
of a total weight of 265 lb. are placed under each car, and 
are found capable of maintaining eight lamps at full 
power for 48 hours, the cost per lamp-hour being .7d. 





ASSOCIATED CHAMBERS OF CoMMERCE.—The Newport 
Chamber has made elaborate arrangements for the enjoy- 
ment of the delegates who are to attend the autumnal 
meeting of the Associated Chambers of Commerce of the 
United Kingdom at Newport next week from September 
20 to the 24th. They will be received in the Council 
Chamber on Tuesday morning by the Mayor, at the 
opening of the conference, and after business on the first 
day they will go over the docks and sail down the har- 
bour, after which there will be an_ official reception 
and conversazione by the Lord Mayor. On the 
afternoon of ednesday Lord ‘Tredegar gives a 
garden party at Tredegar House, the evening being 
given over to a banquet by the President and members of 
the Newport Chamber. On Thursday there will be ex- 
cursions to Risca and Abercarn, thence to Crumlin Via- 
duct and on to Ebbw Vale, where the great iron and steel 
works are. On Friday the excursions will be to Raglan 
Castle, Tintern Abbey, and Chepstow Castle, and on 
Saturday there will be a river excursion down the Usk. 
A very convenient feature of the arrangements is the 
binding of all the tickets of admission, for luncheons, 
dinners, &c., into a book arranged according to chrono- 
logical order, and each is perforated so that it can be 
torn away when required. Other societies might copy 
this arrangement with advantage. 





Water Route to Cuicaco.—The following informa- 
tion regarding water-ways to Chicago will be interesting 
to any yacht-owner who may be contemplating a visit to 
the Exhibition next year: The route vid Canada is up 
the St. Lawrence, ascending the river to Montreal. Then 
comes the Lachine system of canals, whose present 
capacity will not permit the transit of vessels of more 
than 9 ft. draught. The improvements on them—in 
progress—will not be completed before the conclusion of 
the World’s Fair. The route from Montreal is through 
the Lachine Canal (84 miles), five locks, depth of water 
on sills, 9 ft. to 10 ft.; Lake St. Louis et miles); the 
Beaucharnais Canal (11} miles), nine locks, depth of 
water, 9 ft.; Lake St. Francis (32? miles); the Cornwall 
Canal (114 miles), six locks, depth of water, 9 ft.; Farran’s 
Point Canal (? mile), one lock, depth of water, 9 ft.; 
Rapids Flat Canal (4 miles), two locks, depth of water, 
9 ft.; Gallop’s Canal (7% miles), three locks, depth of 
water, 9 ft.; and after Lake Ontario, the Welland Canal 
(274 miles), 27 locks, depth of water, 14 ft., to Lake Erie. 
ence, vz@ Detroit River, Lake St. Clair, St. Clair 
River, Lake Huron, and Mackinac Straits, to Lake 
Michigan, on which there is plain sailing in navigable 
waters to Chicago. Vessels of greater draught have 

sed the canals by using _— and ‘‘camels.” The 
llins Bay Rafting and Forwarding Company, Collins 


h | Bay, Ontario, Canada, will furnish appliances and con- 


tract for the lifting of vessels through from Montreal to 
Lake Ontario and through the Welland Canal, if desired. 
The official tax for passage through the St. Lawrence 
and Welland Canals, from Montreal to Lake Erie,is 
2} cents per ton — This is levied upon yachts 
as well as other vessels. 





Tue SEWAGE QUESTION IN THE West Ripinc.—The 
Pontefract Rural Sanitary Authority have taken up in 
earnest the solution of the sanitary difficulties presented 
by their important district, which occupies a large section 
of the rapidly advancin West Yorkshire coalfield. 
is, in fact, due to this coalfield that increasing populations 
imperatively demand efficient drainage and water supply. 
That the difficulties are not slight may be inferred from 
the fact that the rivers Aire and Calder, at a point below 
their confluence, intersect the Authority’s district where 
the current is most sluggish, the river being dammed up, 
with pools or navigable reaches four or five miles in 
length. Those acquainted with hydraulic questions will 
appreciate the importance of this obstacle, especially 
where scattered rural populations are to be drained. In 
March last, the Authority received a scheme for the 
drainage and sewage treatment of Burton-Salmon—an 
entirely agricultural township at a cost of 1530/. This 
scheme, which, small as it is, involves a pumping lift of 
some 10 ft. or 12ft., has been accepted by the town- 
ship. In May, a scheme for the drainage of Brotherton 
township, at a cost of 2700/., was received, which also in- 
volved pumping; while on Saturday the 10th inst., three 
alternative schemes were submitted for the drainage of 
Glasshoughton township, at a cost varying from 3000/. to 
40007. wo of these schemes are for ——- re- 
spectively, with the adjacent districts of Castleford and 
Whitwood, by discharging the bulk of the sewage into 
their respective sewer systems at a fixed charge per house ; 
and the third is for dealing with the bulk of the sewage 
within and by the township itself. This self-contained 
scheme was recommended by the Authority’s engineer, 
Mr. Malcolm Paterson, M. Inst. C.E., of Bradford, as by 
far the most efficient and economical. In this case the 
three alternative schemes, are by gravitation only, so far 
as the township itself is concerned ; but the Castleford 
system, which also was designed, in 1875, by Mr. 
Paterson, involves a lift of no less than 60 ft. _Incident- 
ally, in the engineer’s report, it was mentioned that 
during the past year alone, the population had increased 
18 per cent., and that this was entirely due to the 
operation of the newly completed water snpply ; thus 
showing how the supply of vital needs influences 
population. In all the above schemes it is proposed to 
treat the sewage on land, which is undoubtedly the best 
resource in rural districts. 
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ultimate detection ~ = ints can oe safely carried 
| forward or backward for distances equal to any extent 
ALTERATIONS AT WATERLOO STATION. desirable, within the range of so broad and wide a 
(Continued from page 781, vol. litt.) | ground plan, even as that shown in Fig. 10. Lever 16 
In our first account of the new arrangements at in Fig. 10 was instanced as having the heaviest task 
Waterloo Station in ENGINEERING, of May 27 last, | to perform, but other levers have been coupled to work 
which related to the extreme terminal section of the even greater lengths of rod connections. The feasi- 
line, it could be perceived how extensively the sig-' bility has proved to be entirely a matter of guide 
nalling system of “A” box depended upon the ‘‘sim- bearings and their maintenance in correct adjust- 
plex gear” whereby the seventy-two signal levers | ment. : 
(ranged in six main batteries) could (by the six gear _If the reader will recollect that the apparatus of 
levers, one commanding each battery) be shunted each | Figs. 12 and 13 is theoretically the same invention as 


THE NEW SIGNALLING SYSTEM AND!) 
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from one to another of its set of three signal connec- | the apparatus of Figs. 1, 2, 3, and 4, and only modified 
tions. Furthermore, in our second account in Enct-| for the different functions which it performs in the 
NEERING of June 24 last, it was shown how at ‘‘ B”| latter of the two situations, he will be gpm to find 
box the same simplex gear was employed for a)that the same simplex gear has been contrived 
totally different purpose, namely, as ground gear for in a variety of other forms besides that exhibited in 
int-locking and detecting. There, as may be seen in| Fig. 14. e must pass by some of the most interest- 
igs. 12, 13, 14, and 16, the apparatus is primarily a ing of these other forms, inasmuch as they are not com- 
novel kind of what may be considered a duplex point prised within the Waterloo system. 
lock ; its superior detecting capabilities arise from the; The details of the special form adopted at ‘‘A” box 
fact that its two locking blades really constitute two| were worked out by Mr. James Cockburn and his 
point locks, though worked by one lever, whose con- | staff of signal fitters, including Joseph Hill, who, 
nection is automatically shunted out of gear from the | together with Mr. William Smith, engineer and model 
main road point-locking blade into gear with the maker of Brixton, shares the honour of being an 
branch-road point-locking blade by the movement of|inventor of the simplex apparatus, amongst the 
the dastciet ber whenever the switch points are set. | group of ten or-twelve friends by whose joint sub- 
The extensive system of ground detecting rods at uent efforts the invention has been brought up to 
‘*B” box is founded upon the observation that the! da The exact nature of the modification of the 


|** A” box form, where the apparatus is pos lever 
|economising gear, will be best understood by referring 
|to Fig. 3. Then, under the necessity of crowding each 
of the six batteries of simplex gear into the average 
| lateral space of 44 in. from A to C of each set through- 
out each battery, the whole battery was divided into 
two half batteries, one half on a lower or under tier, 
and the other half on an upper or over tier, one half 
| comprising the connections of the ‘‘ odd number” levers 
and the other half those of the alternate or even num- 
‘bers. The better to effect this transposition the whole 
system of the upper tier had to be turned upside down, 
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| and the selector bars of both upper and lower sets were 
thus carried by a single carrier-blade under the control 
of the gear lever. The carrier-blade was further modi- 
fied, but the details are not of sufficient importance to 
be exactly copied in similar machinery for the future. 
Though some systems of employing the simplex gear 
obviate the necessity for ‘‘ special” locking of levers, 
in contradistinction to that locking which is technic- 
ally known as ‘‘ ordinary” locking, yet the introduc- 
tion of the simplex gear into the system of ‘‘ B” box 
section leaves ‘‘special” locking unaffected, but 
‘‘ordinary” locking facilitated and extended by 
reason of the tappets attached to the return rods. On 
| the other hand, in the system of ‘‘ A” box section an 
| extra necessity for special locking arises from the fact 
| that the lever locks desirable for a traffic movement 
| will be found to differ from those requisite for facili- 
| tating ‘‘in” and ‘‘ out” shunt movements over the 
same road by the same signal lever geared to one or 
other of the connections of the shunt signals. At 
first contemplation this fact might be assumed to dis- 
parage the reputation of the simplex apparatus as 
saving at Waterloo terminus the employment of at 
least 150 extra levers, yet on consideration of the 
‘*special” locking, as now effected, no one could be 
expected to hold to such an assumption, excepting, 
perhaps, a mere lever maker with a very biassed view 
as to his own professional interests. In forming a 
judgment upon the rival merits of the actual ‘‘ A” box 
frame of 236 levers, with simplex gear and the present 
special locking, versus a frame of nearly 400 levers, 
| with ibly very little special locking, it must be 
borne in mind that the intricacy and difficulty of lock- 
ing operations increase in a ratio very much greater 
than’ the mere extra number of levers, in the latter 
as compared with the former case, would denote. Even 
y wore both this last observation and the immense 
irect saving in first cost effected by the extensive 
adoption of simplex gear at ‘‘ A” box, the apparatus has 
justified its employment and its name by reason of the 
rapidly acquired confidence its use gives to the signal- 
man in intricate manipulations of levers, and by reason 
of the diminution of his work and superintendence in 
connection with a lever frame of much smaller dimen- 








sions. As these special locks of ‘‘A” box deserve fuller 
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illustration and description than can be here given, 
they must be reserved for the subject of a subsequent 
article, and so we will now proceed to conclude the 
account of ‘‘B” box system by explaining the much 
morerestricted use and simpler kind of special locks em- 
ployed therein, namely, Messrs. Stevens and Sons’ 
special ‘‘ rotation” locking. 

Figs. 22 and 23 should be understood to be not 
exactly working designs, but rather conventional 
diagrams upon which may be based a cursory explana- 
tion of ‘‘ special rotation” locking in general, its 
range of modifications, and lastly the nature of its em- 
ployment in ‘‘ B” box frame. Fig. 22 will, at a glance, 
explain itself as an ‘“‘up” and a ‘‘down” line connected 
together by a cross-over road, a siding with dead ends 
on the ‘‘up” line side being also connected to the 
‘*up” line by another cross-over road. Twelve levers 
in the cabin frame are arranged as follow, and corre- 
spond to the same numbers respectively attached to 
the signals and points in Fig. 22 and to the lever 
tappets in Fig. 23 : 


Lever No 1 ‘* up” distant signal. 
ne 2 ‘‘up” home signal. — 
‘ 3 ‘* up” advance start signal. 
“8 4 ** down” to ‘up” line disc. 
- 5 ae ‘* down” line cross-over points. 
ee 6 ae ‘* up” line cross-over points. 
.” 7 mn ‘*up” to “down” line disc. 
ws 8 siding points. 
* 9 .. siding disc. ; 
» 10 ** down” advance start signal. 
ee ** down” home signal. 
» wa ** down” distant signal. 


The following is a Table of locks and releases, of 
which those to be commented upon are shown in 
Fig. 23, which diagrammatically explains some of the 
— rotation effects which it is desired to exemplify. 

he notches in the tappets and their counterpart bolt- 
heads are for clearness represented as ‘‘ diamond” and 
as ‘* square” headed in accordance with their common 
technical nomenclature instead of in their well-known 
modified shapes : 








Lever . Back | | Back 
Tappets. Locks. Locks. Releases. | Releases, 
No. | | 
1 2* oe oe 2* 
2 5, 6, 8 1 1 | 56,8 
3 5, 6, 8 a (2) | 5, 6,8 
4 [63*, O, 7 ‘ os | “7 
5 (2), 3, 10, (11) 4,7 4,7 8, (6)*, 10 
6 (2}, 8, 10, (11) 4,7 | 4,7 | 8, (5)*,10 
7 4, 5*, (6)* oe | es | 4, 5* 
8 3 


], 3 oe | ee | 


For readers not familiar with tappet-locking it may 
as well be explained that 2, 3, 4, 5, 6, and 7 in Fig. 23 
are lever tappets (as in Fig. 16) sliding in their guide 
—— across the locking trough which contains four 

ocking channels A, B, C, and D. P P represents the 
vacant guide groove for tappet 8 (omitted) to slide in. 
S S represents an ‘‘ under” strip, whereby the five 
locks [2], 3, 5, 6, and 8 are joined to move simul- 
taneously in their channel C. By using ‘‘ over” as 
wellas ‘‘under”’ strips the locks of the two channels A 
and B can be placed easily in one. In Fig. 16, page 799, 
the return-rod tappets slide in guide grooves inter- 
mediate between those of the lever tappets. 

It will be preceived in the above Table that the 
figures [2], [5], and [6] represent ‘‘ square,” whilst the 
figures not inclosed in brackets represent ‘‘diamond”’- 
headed locks. Locks 2*, 5*, [5]*, 6*, [6]* are applied 
tothe worked positions of tappets, whilst the numbers 
of locks in the Table unaccompanied by a star, denote 
locks applied in the normal positions of tappets. 
The square-headed bolt itself is quite an old in- 
vention, yet its employment has never become as 
general as its merits and capabilities deserve, though 
many patentedand other very ingeniousadaptationsand 
modifications have from time to time been contrived. 
Some propositions have been made to actuate bolts 
under certain circumstances by springs, &c., but such 
action is hardly to be commended, inasmuch as the 
objects aimed at can be otherwise attained. The 
cleverest developments consist of two kinds of action. 
By one kind of arrangement a tappet is made by in- 
clined plane action on its under surface to ride over a 
shot bolt in one of its movements, but engage with the 
same bolt in its opposite movement ; similarly by an 
inclined plane head a bolt can be shot underneath a 
tappet whilst its counterpart notch is elsewhere than 
in the engaging channel. Again, a square lock can be 
set by a tappet itself against its own second motion, 
and only freed by the tappet of an independent lever; 
by another kind of arrangement a tappet may be 
allowed sidewise a slight horizontal play in its guide 
ons. which may be widened or the tappet may be 
diminished in breadth. The advantageous introduc- 
tion of some of these latter contrivances in such a 
situation as Fig. 22 is beyond the scope of this article, 
but it may just be observed en passant, that by means 
of a special adaptation of the simplex gear two levers 
(Nos. 4 and 7) would be saved, simplex gear working 
disc’ 7 with points 5 when the latter were trailing points 





for the shunt motion desired, and worked after the fac- 
ing points 6 ; vice vers in the case of ashunt from the 
‘*down” to the ‘‘up” line, when trailing point lever 
6 would work disc 4, and yet in both cases the discs 
would retain their character of real signals, and not be 
reduced to the lower level of mere point indicators as 
in the case of commoner arrangements for lever econo- 
mising. 

Besides the fact that, by the locking of Fig. 23, no 
shunting whatever can be performed over points 5 and 
6 without both home signals being secured at the 
danger position, until released respectively by some 
lever motions (in this case 3 and 11) perfectly inde- 
pendent of the shunting levers, the reader is still more 
particularly desired to observe that, after the cross- 
over roads have been set by levers 5 and 6 being 
worked (to the dotted position shown in Fig. 23), 
either disc 4 or 7 may be freely worked for shunts in 
either direction as often as desired, yet, as soon as the 
disc last used is returned to danger, the trailing point 
lever must be returned to its normal position before 
the facing point lever can be returned. By this 
arrangement the trailing point lever very usefully 
indicates the completion of the shunt movement. The 
tappets 4, 5, 6, and 7, with their locks, thus furnish 
the simplest possible exemplification of ‘‘ special rota- 
tion’ locking of the kind desirable for Fig. 22. However, 
in the cases represented in Figs. 10 and 11, page 779, 
vol. liii., just the reverse order of rotation is required ; 
there a succession of cross-over roads are to be taken one 
after another. Suppose in Fig. 10 the road is made fora 
train to pass from the ‘‘ down main” (A) to the ‘‘ down 
Windsor through” (E) line, then the special rotation 
locks applied, when lever 56 lowers the semaphore 
arm (A to E), are such that the point levers for the 
entire cross-over road can only be returned one by one, 
commencing with facing points 74 and ending with 
trailing points 2 following the train throughout its 
course, Thus the train and not the signalman has 
absolute control of the road as made when the signal 
was lowered from the time of the locomotive passing 
the signal-post until the rear car has passed the last 
trailing points. Otherwise, for instance, on acconnt 
of the great distance of the last from the first facing 

oints, it would be possible for the signalman to work 
ever 1, unbolt and then reverse facing points 19 after 
signal 56 had been returned to danger, but before the 
locomotive had taken points 19. 

There yet remain to be described Mr. W. R. Sykes’s 
electric slot and his two forms of automatic contacts 
which work in conjunction therewith, but which also 
as required give other indications and perform other 
actuations. In Fig. 17 A represents on the signal- 
post the ‘‘ electric slot’ apparatus interposed in the 
rod by which the semaphore arm is lowered. By its 
means, as soon as a train either passes over the 
mercury contact rail-deflection treadle M N M attached 
to the outside of the right-hand rail, or stands upon 
(or passes over) {the balanced rocking-bar treadle B, 
situate on the inside of the left-hand rail, the sema- 
phore arm returns automatically from the ‘‘ safety” to 
the ‘‘danger” position. This latter treadle B is the 
kind previously referred to as so extensively em- 
ployed to indicate the vacancy or occupation of the 
eighteen terminal bays of Fig. 6. It stands well the 
test of low-speed traffic, but the other form (rail de- 
flection treadle) is alone used where higher speed 
occurs and where it is not required that the presence 
of a stationary locomotive be indicated. 

Fig. 18 is an interior view of the “electric slot” 
with its working parts in the position assumed after a 
locomotive has, by actuating a treadle, returned the 
signal-arm from the ‘‘safety” to the ‘‘ danger” position, 
although the signal lever still remains worked. The 
actions of the parts (see Figs. 18 and 19) are as follows, 
commencing with the situation just referred to: 
Upon the signalman putting back his signal level the 
thrust-bar Cis lowered about 2in., as appears in Fig. 19. 
Simultaneously the detent E and the stop arm D are 
brought by their connecting spring into the position 
shown inthe same figure. The apparatus is now set, 
and everything is normal. Next time the signalman 
works the signal lever the thrust-bar C presses against 
the stop-arm D, thus raising the whole apparatus 
together with the rod above, and lowering the signal 
arm from ‘‘ danger” to ‘‘safety,” or from ‘‘ on” to 
‘* off,” as it is familiarly called. Then the instant an 
advancing engine makes electric contact, whether by 
a treadle of the nature of M N Mor of the other descrip- 
tion B (Fig. 17), the armature A of the electro-magnet 
(Figs. 18 and 19) is attracted, and thereby the near 
end of the lever B is lowered whilst the tip of the 
other end is raised, and thus disengaged from a notch 
in the head of the hammer H. The hammer H, being 
thus freed, falls and strikes the head of the pin P, 
which, being thereby depressed, lowers the detent E 
and releases the stop arm D. The slant end of the 
thrust-bar Cis at that instant bearing against the 
anti-friction roller of the arm D, which, being pivoted 
at its top, is only a “‘stop” so long as it is held ver- 
tically. Thus it will be perceived how, D being 
thrust aside, all the parts again assume the positions 
of Fig. 18, whilst the signal-arm and electric slot 





apparatus return to their respective positions, as in 
Fig. 17, from the temporary positions indicated by 
dotted lines. The stop arm D, by means of a cam, 
very neatly resets the hammer H immediately after it 
falls. 

The eighteen hay entrance signals mounted on the 
platform standards of Fig. 6, page 649, vol. liii., and 
which work in harmonious conjunction with the 
‘* eighteen-road” ‘‘in-signals” of ‘‘A” box, are furnished 
with an older andsimpler form of electric slot apparatus 
sufficient for the requirements of the situation, namely, 
as before explained, a ‘‘ three-position”’ arm for each 
platform ‘‘in” signal; its case is a rectangular iron 
frame (not interposed in the signal-rod, buta fixture on 
the post), wherein an electro-magnet and armature can, 
when the electric circuit is completed, withdraw a 
stop, normally ready to engage with a tooth projecting 
from the thrust-bar, against the raising of the latter 
beyond its half-way position, thus only lowering its 
semaphore arm to the ‘‘ cautionary” instead of the 
‘‘safety” indication. Here there is no automatic return 
of the signal from ‘‘ off” to ‘‘on,” which is the great 
feature of novelty in the employment of the improved 
apparatus (Figs. 17 and 18), in conjunction with the 
‘*down advance ” signals 137, 187, and 186 of Fig. 6. 
The electric circuit is not completed unless two 
separate and distinct kinds of contacts are made ; 
these are (1) the lever frame current economising 
contacts and (2) the contacts of the balanced rock- 
ing bar treadles in the rear of each bay, the front 
treadles therein locking absolutely the yard cabin 
‘*in-signal ” levers, 

The balanced rocking bar treadle consists, as may 
be seen in Fig. 17, of a bar B, somewhat resembling a 
point safety bar ; it has inclined ends and its centre is 
hinged. SS are the feet of a pair of standards ; there 
are four such pairs supporting four pairs of double 
horizontal rocking arms, which unite the treadle bar B 
to its counterweight C. Another double arm uniting 
B toC will be seen in connection with the case and 
stand D. Fig. 20 exhibits in section the interior of 
the case D, arranged for making contact (normally 
broken) but the reverse actuation is effected for 
situations requiring a contact, normally made, to be 
broken by depression of the treadle. When the treadle 
is depressed by the wheel of any kind of rolling stock a 
long electric contact is made inside D (or the normal 
contact is broken) by the slow treadle move- 
ment of B. This kind of treadle may be arranged 
either as an inside or an outside bar. 

The nature of the contact is very different in the 
case of the rail-deflection treadle. From an outside 
view the apparatus looks like a 6-ft. length of channel 
iron, with its back tied at each end to the stock rail, 
whilst by an additional piece its centre is boxed in 
and furnished with three covers to three more deeply 
inclosed parts. Fig. 20 is a front elevation of the 
frame M to M with the three covers removed to dis- 
close the action of the internal mechanism. M M are 
two end brackets (with bolts) holding the treadle 
stiffly to the rail, but N is quite a different article, 
being the central actuating pin braced to the rail and 
deflecting therewith. P P are two levers both simul- 
taneously actuated by N when N is depressed barely 
the tenth or eighth of an inch. QQ are two mercury 
contact-makers, and area kind of counterweighted 
bottle made of iron and mounted on central trunnions. 
The reservoir portion of Q is shown in section; it is 
stoppered at the mouth, has contact wires led in 
through a vulcanite plug in the side, and holds 
about a teaspoonful of mercury. Whilst N is 
being subjected to a rapid succession of depressions 
by the rail deflections of a passing train, each lever P 
continues to tilt and retilt its mercury contact 
bottle Q. 

(To be continued.) 








RENEWING RAILWAY VIADUCTS IN 
SCOTLAND. 
(Concluded from page 294.) 

WE illustrate on our two-page plate the viaduct 
over the River Earn, in Perthshire, which differs 
materially from the Glenury Viaduct in respect that 
the timbering has been replaced with piers of cast-iron 
cylinders and wrought-iron superstructure. Similar 
work was done in connection with the Isla Viaduct of 
twelve spans 30 ft. wide, and situated 14 miles from 
Coupar Angus Station. The Earn Viaduct, originally 
had nine spans, each 30 ft. wide (Fig. 13). Only six 
were flooded in the summer ; the depth of water was 
kept at 5 ft. by a weir a short distance further down 
the river than the bridge, but in floods it rose to 74 ft. 
higher. The normal water surface was 17 ft. below the 
rails. Fig. 22 isa cross-section of the old viaduct, show- 
ing the relative positions of the new structure. Both 
viaducts were for single lines and 12 ft. wide between the 
parapets. It is scarcely necessary to enter into details 
regarding the cld bridges, except to refer to their 
great age, for they stood for 25 to 35 years, notwith- 
standing strong floods in the rivers after heavy rain- 
fall. Indeed, the experience on the bridge during 
a flood at the breaking up of a long frost, was pretty 
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much similar to that on a swift river steamer, for there 
was the same tremulous motion, and when ice was 
coming down with the current, the strokes of the ice on 
the be made a good imitation of the beating of the 
paddle-floats. The viaduct lived through many such 
storms, when men were needed to prevent the lodgment 
of ice among the piers. The timber used, it is worth 
noting, was old Memel timber brought from the Baltic, 
but this quality has been out of the market for years, 
and when the bridge was demolished some of the wood 
used for repairs was found to be. in worse condition 
than the original timber. 

The renewing of the Earn Viaduct was carried out 
by Messrs. Henderson, Matthew, and Co., and of the 
Isla Viaduct by Messrs. Oliver and Arrol, Edinburgh. 
We take the details of the viaducts as completed from 
Mr. Barr’s paper already referred to. At the Isla 
Viaduct, instead of twelve, the number of spans was 
reduced to six, five of them 57ft., and the sixth 47 ft. 
clear span. The piers had each a pair of cast-iron 
cylinders, 15 ft. 10 in. apart, centre to centre, sunk to 
solid foundations. The river crossing at right angles 
to the viaduct, the piers were also set square to 
it. At the Earn Viaduct, instead of nine, the num- 
ber of spans was reduced to four, the cylinders 
being 16 ft. 114 in. apart (on the skew), centre 
to centre (Figs. 14, 15, 17, and 20), As the river 
crossed the viaduct ata considerable angle, the three 
piers were set parallel to the axis of the river, 
and the abutments were square to the viaduct. This 
made the two river spans 60 ft. in the clear, and the 
two land spans were unequal. The south span was 
60 ft. on one side, and 66 ft. on the other, and the 
north span 72 ft. on one side and 66 ft. on the other 
in clear span (Fig. 15). This secured that there were 
only three different lengths of bowstring girders. In 
both viaducts the abutments and wing walls were of 
masonry. Three of these had to be rebuilt, founded on 
concrete, at a depth of about 10 ft. Some of them were 
protected from scour by sheet-piling next the river. 

The cast-iron cylinders for the foundation (Figs. 18 

and 19) were 6 ft. in diameter outside, cast in lengths 
of 4 ft., except where a special ring was required to 
level up to the regular height, after the cylinder was 
at its bearing. The metal was l}in. thick, but the 
metal at the lower edge of bottom sections was made 
3 in. thick for a height of 9 in. (Fig. 18), the bottom 
being tapered to form a cutting edge, the thickening 
being on the inside, so as to have the outside of uniform 
diameter throughout. At the joinings of sections there 
were flanges, 5 in. by 1,4 in., on the inside, with a 
bearing strip, 1} in. broad, turned in a lathe to givea 
true bearing. When the sections were put together 
there was a space of a } in. between the flanges 
to be rusted up. Round the cylinders there were 
sixteen angle brackets, j in. thick, spaced equidistant 
on the flanges, and the sections were fastened together 
with sixteen bolts, 1 in. in diameter, between the angle 
brackets. The upper sections of cylinders had two 
throat mouldings and carried projecting cornices. On 
the inside, 6in. from the top, there was a fillet cast, 
4in. by 2in., on which the cap carrying the longitu- 
dinal girders rested (Fig. 19). These caps were flat 
on the upper surface, except two fillets, to keep the 
girders in position. The metal of the top was 1} in. 
thick, strengthened underneath by two sets of ribs, 
three in each, 11 in. deep and 1 in. thick, with flanges 
on their lower edges, 2in. by 14in. Round the under- 
side of the edges of the caps there was a flange, 6 in. 
by 18in., terminating on the underside witha flange, 
4in. broad, on which the cap rested on the projecting 
fillet of the cylinder. Sixteen holes, 3 in. in diameter, 
one in each space, between the under ribs, were made 
in the top plate of the caps to allow of the spaces 
between the ribs being grouted with cement after the 
cap was fitted, so that the top plate had a solid bear- 
ing throughout. On the upper section, and the fourth 
section from the top of cylinders, lugs were cast, to 
which were bolted the horizontal and diagonal bracings 
between the cylinders. (Fig. 20.) 
. The lower horizontal bracing were of cast-iron H- 
shaped beams, 10 in. deep, 7 in. broad, and the metal 
Zin. thick in flanges and fin. in webs. The diagonal 
braces at the Isla Vieduct were of angle irons, 6 in. by 
3 in, by 4 in., and the Earn of channel iron, 6 in. by 
3 in. by $io., in both cases with circular plates 18 in. in 
diameter, and 4 in. thick at their intersections. The 
upper horizofttal brace was a cast-iron }}-shaped beam, 
2 ft. deep and 12 in. broad, the metal 1} in. thick in 
flanges and 1 in. thick in web. All the meeting sur- 
faces of the cast iron were planed or turned. The seats 
of the caps on which the girders rested were planed. 
All the holes were bored. The joints of the cylinders, 
and round the caps, were caulked with iron rust. 

After the cylinders were sunk into position and 
tested, they were filled up solid with Portland cement 
concrete. The proportions were—one a of cement, 
one part of clean sharp river sand, and four parts of 
clean gravel and broken stones of a size to pass through 
a2-in. ring. The caps were grouted up solid with 
cement. The up-stream sides of the water piers had 
cut-waters to protect the cylinders from ice. These 
consisted of seven red pine piles, 12 in. by 12 in, 





driven into the bed of the river, and rising about a foot 
above high flood level (Figs, 25 and 26). They were 
arranged as a triangle, having its base against the 
cylinder, and its apex to the stream, the space in the 
heart being filled with concrete, which also extended 
up over the top. The piles were sheathed with 
wrought-iron plates, § in. thick, fastened by rag bolts, 
6 in. by 4 in., with countersunk heads. 

The spaces between the abutments and piers were 
spanned by bowstring longitudinal girders (Fig. 16), 
one on each side, with a clear space of 14 ft. 6 in. be- 
tween the inner edges of their flanges. At the Isla, 
those over all the spans were 63 ft. in length, except 
those over thesouthernmost span, which were 53ft. The 
extreme depth at the centre of the girder was 5 ft. 6 in. 
At the Earn five of the bowstring girders were 66 ft. 
in length ; two were 72 ft., and one was 78 ft. They 
were all 9 ft. in extreme depth at centre. The build- 
ing up of the girders is shown on Fig. 16. All the 
bowstring girders were to finish with a camber on the 
lower boom of 7#y in. for each foot of span. 

The cross girders at the Isla were 17 ft. in length, 
except those on which the T-iron stays rested, which 
were 18 ft. Sin. in length. All were 14 in. in depth. 
At the Earn the cross girders were 17 ft. 2 in. in 
length, except those on which the stiffening frames 
rested, which were 2] ft. 8 in. long. All were 
15 in. in depth. All the cross girders had web 
plates } in. thick, and angle irons 4 in. by 
4 in. by in. They were spaced 3 ft. apart, centre 
to centre, and rested on the upper edges of channel 
irons of the bottum boom, between the diagonal braces. 
Wind stays were riveted on the top of the cross girders, 
of bars 34 in. by 4in., placed diagonally in pairs across 
the viaduct. Gawd beams were placed on both via- 
ducts. These were 9 ft. 6 in. apart, 2 ft. 9 in. high 
above top of cross girders. The vertical plate was 3 in. 
thick, with an angle iron 3 in. by 3 in. by 4 in. at top 
and bottom, and had T-iron stays, 6 in. by 4 in. by 
4 in., on ontside at every second cross girder. It was 
not originally intended to put guard beams on the 
Isla Viaduct, and ballast plates were provided at the 
main girders, 18 in. high and } in. thick. The plank- 
ing was of 3in. red pine, creosoted with 8 lb. of 
oil to the cubic foot, fastened to the top flange of 
cross girders by dog spikes driven from below and 
clenched on top. The bowstring girders were not 
connected or fastened at the ends, but a handrail of 
wrought-iron tubes, 24 in. in diameter, fastened to 
the girders by cast-iron sockets and standards, ex- 
tended along both sides of the viaducts. The cross- 
section (Fig. 17) clearly shows the construction. Over 
each pier there were slip joints in the guard beams to 
allow for variation in temperature. 

The description of the completed structures will 
help to a better understanding of the narrative of con- 
struction. The bores in the case of the Isla Viaduct 
showed a bed of coarse sand and fine gravel about 7 ft. 
or 8 ft. in thickness and about 60 ft. in depth from the 
rails, and it was expected that this bed might 
give a good foundation. The top of the boulder 
clay dipped from 60 ft, below the rails on the 
north side to 100 ft, on the south side, and it was 
latterly found necessary to carry the cylinders 
te the clay. In the case of the Earn Viaduct the pre- 
sence of stones in the strata caused difficulties, and 
divers were required to remove boulders during the 
progress of excavation ; but red sandstone was found 
in all the bores, dipping uniformly from south to 
north. Overlying the sandstone rock was stiff boulder 
clay on which the cylinders were founded. Different 
methods of sinking the cylinders for the foundations 
were adopted at each bridge. In the Isla works seg- 
mental cast-iron weights were used, shaped to fit the 
inside of the cylinders and rest upon the flanges, four 
forming a ring, No weights were put on the two 
lower sections as these were apt to be buried in the 
sand and clay being excavated, which was done by a 
grab digger from a steam derrick. About 40 or 50 
tons of weight were required before the cylinders were 
down the full depth. In the Earn Viaduct, on the other 
hand, outside weights were used,and they were complete 
rings 5 ft. 6in. in diameter inside, the section of 
metal being 16 in. broad and 6in. thick, each ring weigh- 
ing about 3 tons. These did not work so satisfactorily 
as did the Isla arrangement. Great inconvenience was 
experienced owing to the fact that the weights had to 
be lifted off and run ashore every time a new length 
was put upon the cylinder. This had been anticipated 
by Mr. Barr and objection raised, but the contractors’ 
arrangements were too far advanced to be altered. At 
first the cylinders could be pumped dry at the Isla, as 
wanted, but after they were down some depth it was 
found that the water could not be taken out without 
the material blowing up in the bottom. In one of these 
‘*blows” the sand rose 10 ft., in another, 144 ft., and 
in one 20 ft. inside the cylinders. It was found advis- 
able, therefore, not to pump out the water, but after 
the cylinder was sunk to the solid and tested, the two 
lower lengths were filled with concrete, either by the 
digger or in a box with a false bottom, and after this 
had set the water was pumped out and the weights re- 
meved. At the Karn little treuble was experienced from 





blowing. Very little difficulty was experienced in keep- 
ing the cylinders true in line and sinking vertical. Had 
the cylinders been trumpet-mouthedat the bottom there 
would doubtless have been more trouble in this, particu- 
larly at the Earn, from the number of stones in the strata. 

It is interesting to note that while in the case of the 
Isla piers it was found desirable to carry the cylinders 
further down than was anticipated, the opposite was 
the case in the Earn works, where the clay was found 
over the sandstone rock. The total sinking in the 
former being 431 ft. instead of 322 ft., and in the 
latter 167 ft. 4 in. instead of 219 ft. In the one case 
the excess was 33 per cent. and in the other 25 per 
cent. less than on the contract drawings. The thick 
lines on the piers of the Earn, on Fig. 14, show the 
bottoms of the cylinders as actually sunk. Mr. Barr re- 
marks in his paper to the Institution of Engineers and 
Shipbuilders in Scotland, that it is a common practice 
in preparing schedules to lump various items together, 
and there is no harm in this so long as these items are 
directly dependentoneach other, but unless careis taken 
to see that this is done, there may be injustice done to 
one of the parties concerned. In the viaducts under con- 
sideration, the excavation of the cylinders was entered 
by itself, per vertical foot sunk, there being separate 
items for ‘‘ weighting down cylinders,” ‘‘ pumping,” 
‘*scaffolding,” and ‘‘ contingencies.” Intending con- 
tractors had therefore the opportunity of entering 
what they considered a fair price for each, and the 
specifications provided that the rates in the detailed 
estimates were to apply to any additions or deductions 
made in carrying out the work. The one contractor 
was paid for the additional depth, and the other had 
the short depth deducted at the schedule rate. The 
one mentioned that he thought he should get a higher 
rate, seeing he had gone so much deeper, and the other 
thought he should be paid a higher rate, as he had not 
gone so deep; but neither pressed the point, so it may 
be presumed they were satisfied that they had got jus- 
tice. It is not unusual to find the excavation of cylin- 
ders tacked on to some, or all, of the different items 
mentioned, though there is not necessarily any direct 
connection among them. Had this been done at Isla 
and Earn, the one contractor would have got 135i. 
more and the other 64/. less than he was fairly entitled 
to for the work done. 


‘“‘This was regarded as an engineer’s view of the case, 
and at the meeting at which the subject was discussed, 
Mr. A. 8. Biggart, of Sir William Arrol’s staff, presented 
what may be regarded as the contractor’s point of view; 
Mr. Barr, said Mr. Biggart, divides the sinking of these 
cylinders into five heads—excavation, weighting down 
cylinders, pumping, scaffolding, and contingencies. Now, 
to take a typical case, say in cylinders sinking to a less 
depth than on the drawings. nder the heading of ‘‘ex- 
cavation” naturally there would be put the cost of the 
plant for taking out the excavation. In 1000 yards of 
excavation, the cost of the plant, including such as 
digger, crane, and so forth, per cubic yard, might be 5s. 
It is found that after going down so far, the foundation 
is so satisfactory that there is no need to go to the depth 
shown on the contract drawings. Supposing, instead of 
going to the depth that entailed the excavation of 1000 
yards there was only a depth for 500 yards, and that the 
contractor was paid cn the 500 yards, he had allowed 5s. 
for plant, and it probably took it all to excavate that 
1000 yards; but he only excavated that 500 yards, thus, 
instead of costing 5s. it cost 10s. per cubic yard. There 
is probably justice in paying at an increased rate in some 
instances for a less depth sunk than that originally shown. 
Mr. Barr will admit that in many specifications in regard 
to the sinking of cylinders the common way, and a very 
satisfactory way in some respects, is to allow one 
price for the first 10 ft., another price for the next 
10 ft. and so on; and Mr. Barr will also admit that 
in every case the price is increased, and rises von- 
siderably in all cases as the depth increases. Sup- 
pose that in this case a greater depth is reached than is 
shown on the contract drawings, and supposing they 
had come to a material that is quite different from 
anything that has been gone through, and that is a 
very common thing indeed, because some of the biggest 
bridges that have been carried out have been carried 
out in very different strata from those shown on the plans. 
Supposing they came to the full depth, and that it was not 
suitable for the foundation of a bridge to rest upon, and 
that it was desired to go further, probably difficult strata 
were reached, and thus it might cost as muck as the first 
1000 yards altogether. In that case only bare justice 
would be given by increasing the price for the extra 
ae. Mr. Barr, in replying, pointed out that there 
was always more or less risk which was covered by a 
certain amount for omissions and contingencies, and 
when all the information which can be got is placed in the 
possession of the intending contractors, and they form 
their own opinions and tender accordingly, there is no 
injustice in adhering to the terms of the specification. 
But this is incidental, although of interest, and we must 
pass to detail the work of erecting the superstructure.” 

In both viaducts the cylinders of piers were so 
arranged that they did not interfere with any of the 
piles or the running beams, and the main girders were 
also set clear outside of the old viaducts, so that the new 
structure could be completed, ready for cross girders 
being laid without interrupting the traffic on the old, 
the masonry of the abutments being also completed 
except the parapets. The Isla Viaduct was situated 
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at the bottom of two inclines, the rails rising both 
northwards and southwards. Advantage was taken of 
this to raise the level of the rails sufficiently high at 
the viaduct to allow of the cross girders being laid 
above the planking, and this allowed of the new 
viaduct being completed without taking down the 
old. The first cross girders were put on the twc 
northernmost spans, tapered logs being laid on the run- 
ners on the span next them to carry the rails, making an 
incline connecting the two levels up and down which 
the trains ran during the week. In 22 days, includ- 
ing Sundays, the cross girders were on all spans but 
the two southernmost, and in 40 days the rails were laid 
the entire length on the new structure, the old one 
also standing. By the lapse of two months from the 
laying of the first cross girder the old viaduct was 
cleared away from the two northernmost spans. The 
removal of the old structure and completion of the 
new, fitting on parapet, guard rail, &c., was carried on, 
and in a couple of months more the work was entirely 
completed. The new viaduct was inspected by the 
Board of Trade officer, two of the heaviest goods 
engines, coupled funnel to funnel, being used, the 
observed deflections of the main girders varying from 
jp in. to } in. 

At the Earn the level of the rails at this viaduct 
could not be altered ; there was not the same oppor- 
tunity as at Isla to get the cross girders put on with- 
out interfering with the traffic. As there was another 
route by which the traffic could be worked it was 
arranged to close the viaduct for a week. This was 
done, the first engine going along the new viaduct 
before the week ended. The parapets, &c., had to be 
finished after that. It was inspected by the Board of 
Trade officer in the same way as the Isla with two 
76-ton engines. The deflections observed varied from 
} in. to Z in. on the main girders. 

The renewal of the Isla Viaduct cost 8625/., and of 
the Earn Viaduct 5268/. 

Another viaduct near Drumlithie Station, which 
consisted of eleven arches, each of 60 ft. and 39 ft. 
from ground to rail level, was replaced by embank- 
ment with a wrought-iron girder bridge over a road, 
and an arched bridge over a stream and farm road. 
The viaduct was similar to that over the Glenury, and 
it was considered that if the same system of recon- 
struction were adopted in that case the cost would 
be 4000/. greater than with a solid bank if material 
could be conveniently got. The superstructure of the 
new girder bridge was similar to that over the Glenury ; 
dimensions only being different, so that it is not 
necessary to enter into details. The stream was 
diverted and carried through the bridge for the farm 
road, While the work was being done on the bridge 
over the public road, the railway traffic was confined 
to a single line. Suitable ground was got about 
1? miles from the viaduct, from which material was 
excavated and run in train loads of about 26 to 30 
wagons each. North of the viaduct a crossing was 
put in, between the up and down lines, and a tem- 
porary signal-box erected. As the banking could 
only be emptied between trains, when the line was 
clear, this enabled the ballast train to be shunted from 
the one line to the other, so as to be out of the way of 
the traffic, and have the wagons emptied from which- 
ever line was clear. Openings were made in the 
planking, in the ‘‘6-ft.” space, about a wagon length 
apart, along the whole length of the viaduct so that the 
stuff could be thrown over the side of the viaduct, and 
also down the centre, and so have the bank raised up 
uniformly. While this banking was going on, the 
speed of trains over the viaduct was restricted to a 
rate of six miles an hour. As the am approached 
the full height at the viaduct, it was filled in as well as 
possible under the planking, which was then lifted in 
short stretches, as it could be got at, the banking 
filled in up to the level and the rails laid upon it, 
until, in this way, the whole length of the viaduct 
was overtaken. The total ane put into the via- 
duct was about 108,000 cubic yards, and the cost of 
excavation, haulage, emptying at the viaduct, levelling 
and soiling the ground excavated, and all other con- 
tingent expenses, exclusive of price of ground, was 
3966/., or about Sid. per cubic yard. The total cost 
of works and land was about 7900/. If the viaduct 
had been renewed in iron, like the others, the cost 
would have been about 15,000/. The cost was therefore 
much less than estimated, as the material turned out 
better than expected, and the weather throughout 
was exceptionally favourable. 

All the work, in renewal of the various viaducts 
excepting in the case of the Earn Viaduct, was 
carried out without interrupting traffic, although 
in nearly all cases the speeds of trains over bridges 
in course of reconstruction was materially reduced. 
The tests prescribed for wrought iron was that 
it should not break with a less tensile strain than 
22 tons to the square inch of original section, or with 
a less extension than 7 per cent. of its length. In the 
girders all the joints and the edges of all plates were 
planed. All holes for rivets and bolts were bored, 
although one intending contractor, who had not 


machinery fer boring, explained that he had a way of 





punching the holes so much larger on the one side 
than the other that the rivet acted asa ‘‘dove-tail,” 
which he thought an advantage. 

In designing the ironwork, the strains, as calculated, 
were kept about 4 tons per square inch ; in the flanges 
of centre girders somewhat more was allowed, as they 
would rarely, if ever, be subjected to the full calcu- 
lated load. In much of the framing, however, the 
dimensions were determined by other considerations 
besides that of the mere strains. 

In all the viaducts and bridges the permanent way 
was of the ordinary type, with cross sleepers, this 
being preferred to laying the rails on longitudinal 
timber runners, as, although adding somewhat to the 
dead load to be carried, it. is found much easier on 
the girders by reducing the vibration very materially. 





INDUSTRIAL NOTES. 

ALTHOUGH public attention has been centered for the 
most part upon the proceedings of the Trades Union 
Congress during the past week, yet other labour 
movernents have not been allowed to flag. The unrest 
in the labour market, which for some time has been 
manifest, has not subsided, though in one or two 
instances settlements, or partial settlements of disputes 
have taken place. The lock-out of tailors has ceased, 
the master tailors, at a meeting held at Liverpool, 
having declared the lock-out at an end. No humane 
minded person will regret this, for after all the question 
of health was involved, as well as log-prices or wages. 
In no trade have the workpeople had more cause to 
complain of unsanitary conditions than in the tailoring 
trade, except indeed among the bakers and makers of 
confectionery, in which trades the law has interfered 
for more than thirty years, although only with partial 
success up to the present time. Another dispute has 
also been settled, namely, that between the Salt Union 
and their employés, the Watermen’s Union havin 
brought out the non-union men who had been importe 
to take the places of those on strike. The dispute in 
this instance had been attended with riotous scenes 
and some violence, both the police and the military 
having been called in to quell the disturbances. 
Happily those scenes are comparatively rare in this 
country now, but in the past there were plenty of 
them, only that they were not so violent in their 
character as those in America recently. With better 
organisation we may hope that they will altogether 


pass away. 





The Amalgamated Society of Engineers having 
decided to take a vote of the body with regard to the 
proposed change of title, the members have declared 
in favour of the name by which it has been so long and 
favourably known, and not to introduce the change 
agreed upon at the general council meeting of the 
Association. The majority against the alteration was 
only 716, but a large proportion did not take the 
trouble to record their votes either way. The contest 
for the general assistant secretaryship has resulted in 
the election of Mr, J. N. Barnes. He did not poll 

uite the full proportionate majority required over 
the second candidate in the list, but Mr. Glennie, of 
Newcastle, decided in the most handsome manner not 
to put the society to the trouble and expense of a 
second contest. Mr. Barnes received 7982 votes, and 
Mr. Glennie 3514 votes, but the total votes recorded 
for the unsuccessful candidates were 9241. Mr. Ander- 
son, the general secretary, has been elected on the 
Parliamentary Committee, a position long occupied by 
the late William Allan, who was the first treasurer to 
the Trades Union Congress. The condition of trade 
—_— in the engineering industries still shows a 

eclining tendency, though the increase of members 
out of work is only trifling. Out of 71,538 financial 
members 4496 were in receipt of unemployed benefit, 
1489 were on the sick list, and 2161 were on super- 
annuation allowance. The report ks highly of the 
conduct of Mr. William Allan, of the Scotia Engine 
Works, Sunderland, in not only conceding the eight 
hours day to his workmen, but for returning to the 
men the 5 per cent. reduction agreed upon when the 
system was introduced. The men are now in receipt 
of 35s. per week of forty-eight hours, and the firm 
express satisfaction at the result of the experiment of 
an eight-hours day at their works. 





The monthly report of the Ironfounders’ Society 
states that trade seems to be slowly on the decline. 
The total number of members on the funds has in- 
creased by 62, as compared with last month. Yet the 
total number on donation benefit has decreased by 
seven, from 1168 last month to 1161 this month. 
But there is an increase of 40, from 182 to 222 signing 
the vacant book, and there is an increase of 16 on the 
sick list, and of 13 in receipt of superannuation allow- 
ance. The total in receipt of benefit is 2321, as against 
2259 last month. The total membership is 15,291, and 
the funds in hand amount to 49,287/. e cost of the 
benefits amounts to 114d. per member perweek. The 
result of this increase in cost is that the funds are less 
by over 2000/. than they were this time last year. 





Turning to the tables giving the state of trade in the 
several localities, the returns are by no means so de- 
pressing as the remarks in the report indicate. The 
number of places where trade is from ‘‘ good” to 
‘* slack” and ‘‘dull” is 68, employing 8617 members ; 
last month the number of places was only 64, employ- 
ing 7691 members. On the other hand, there were 
only 49 places, employing 6674 members, where trade 
was very slack and dull to very bad, as against 53 
places, employing 7577 members, last month. ‘The 
state of trade in shipbuilding centres is not so good, 
indeed slackness and depression is apparent in many 
places, but the engineering branches are in many 
places fairly good, in so far at least as the ironfounders 
branch is affected. The Society have voted a levy of 
3d. per member for the Cardiff building trades’ strike, 
1301, of which have been already sent to the Strike 
Committee at Cardiff. The report points out that as 
a rule only a very few members vote on important 
questions—less than 5000 voted on the eight hours 
question, 9000 not voting at all. On the levy 7270 
voted, but over a dozen branches did not vote at all. 
Still the right exists, and the men are satisfied. 

The condition of the engineering trades in Lanca- 
shire manifests but little real change. Most of the 
leading firms in the machine tool making and heavy 
stationary engine building industries continue to be 
fairly well engaged, and the principal machinists have 
sufficient work on hand to keep them well employed 
for the present, but in this department no new work 
of any substantial weight appears to be coming for- 
ward, Locomotive builders and railway carriage 
builders are not so well supplied with work, and 
there is a rather keen competition for any new orders 
which may be in the market. Boilermakers are fairly 
well supplied with work, and in most cases there are 
substantial orders on hand at rather lower rates. But 
generally there is slackness in the general engineering 
industries throughout Lancashire. The returns from 
82 of the chief reporting centres in the Lancashire 
district show that in 46 places trade was moderate, in 
seven it was declining, and in 29 it was bad; 
in one case very bad. In the iron trade gene- 
rally business is very slow indeed, very little stirring. 
But there is a scarcity of the better kinds of brands, 
and consequently prices remain firm. There are antici- 
pations that prices will be easier, and possibly some 
are holding back from purchasing in that hope. Manu- 
factured iron is not in great request, and prices are a 
trifle easier. The labour marketis tolerably free from 
disputes, none of any consequence existing, nor are 
there any indications of troubles in this respect. Much 
will, however, depend upon what takes place in the 
north—with reductions in the more northern centres 
it will be strange if the effects are not felt in Lanca- 
shire. But, all through the disputes which have taken 
place elsewhere during the last two or three years, the 
engineering branches in Lancashire have been tolerably 
free, except in the case of the fifty-three hours move- 
ment, and then concessions were generally freely made. 


In the Sheffield and Rotherham district the state 
of trade has not much improved, except in some of the 
silver and electro-plate goods, in which branches 
several of the manufacturers are busy, doing a good 
business. In the railway material departments some 
good orders have been booked from abroad, and a 
moderate amount of new work has been booked for 
the home market. In the heavier trades the effects of 
the decline in shipbuilding are apparent. Thecrucible 
steel trade is also slack, there being very little demand 
except for the very best brands. The cutlery trades 
are very slack indeed, the home trade is not up to the 
average, and there is a great shrinkage in foreign 
orders. The rolling mills and tilts are not working 
full time in consequence of the dulness in the cutlery 
branches of trade. The dispute between the firm of 
Messrs. Rodgers and Sons and their employés continues, 
nor are there any signs of a settlement of the strike. 
With that exception the district is fairly free from 
labour disputes, nor are there any serious indications 
of strikes in other branches of industry. Generally, 
however, the outlook is not good in Sheffield, though 
the engineering industries are described as moderate, 
with only in one instance as declining. The same 
applies to ironfounders. 








On Thursday last about 600 men employed at the 
Naval Construction and Armaments Company’s Works, 
at Barrow, struck against 5 per cent. reduction in 
wages. The appearances point to a further cessation 
of work if the notices are not withdrawn. The com- 
pany agreed to suspend the notices for a month, but 
the men wanted six months, the result being a cessa- 
tion of work. If the members of the Amalgamated 
Society of Engineers join the strike, the number out 
will be increased to possibly 2000 men. The notices 
affect nearly all the hands. 


In the Cleveland district the works are tolerably 
busy, but the pig-metal trade was not quite so firm 
last week as it had been. Nevertheless all the pig 
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iron produced was taken up, and there is still a scarcity 
of No. 3, especially for shipment, as it cannot be pro- 
duced fast enough to satisfy the demands. Warrants 
have strengthened and stocks are further reduced at 
Connal’s stores. Three more furnaces have been 
blown in, and the men are generally fully employed. 
In the finished iron and steel departments there is not 
so much stirring, and the prospects are not regarded 
as bright. No disputes disturb the tranquility of the 
locality, and even the ironstone miners are for the 
present quiet. Possibly, if the prices keep up to the 
mark of the last week or two, a slight advance in 
wages will result to the iron and steel workers when 
the next ascertainment is made. 





The dispute in Monmouthshire and South Wales 
has extended somewhat, as was anticipated in Indus- 
trial Notes. The Boilermakers and Iron Shipbuilders’ 
Society has issued notices stopping all their members 
from working at the iron and steel works and collieries 
at Dowlais, Tredegar, Blaenavon, and Ebbw Vale 
until the present dispute is satisfactorily arranged. 
In reality that society has been rather prompting the 
movement for some time past, though the strike was 
initiated by quite another union. ‘The complaint has 
been that the men at those works are greatly under- 
paid in comparison with those employed at other 
similar works in other parts of the United Kingdom, 
and the Boilermakers’ Union desired that there should 
be a general levelling up of wages in the South Wales 
district, The strike involves a large number of work- 
men not actually concerned in the dispute, as nearly 
all the works and the collieries are stopped in conse- 
quence of thestrike. The increase of wages demanded 
is larger than usual. 





The men employed at the Edison and Swan Electric 
Light Company’s works at Ponder’s End, in the fitting 
department, came out on strike in consequence of the 
discharge of some workmen. These had attended a 
meeting to discuss some grievances with regard to the 
mode of giving out and the payment for the piece- 
work, which was given out as a kind of verbal con- 
tract. Some changes in the mode were recently intro- 
duced to which the men objected, and the practices 
complained of were abandoned. Since then the men 
allege that the verbal contracts have been broken by 
the management, hence the meeting to discuss the 
question. One of the men who so attended was, it is 
stated, discharged. Another man received an intima- 
tion which he regarded as a threat of being discharged. 
The whole of the fitters thereupon came out on strike 
to the number of about sixty. 





A dispute has arisen in connection with the accou- 
trement trade between the employés and the firm of 
Messrs. Pullman, government contractors, in South- 
wark. The men allege that the firm have reduced the 
prices for certain articles from 44d. to 3d., and from 
2d. to 2d., and that the reductions amount to 30 per 
cent. upon the prices recently paid. The men assert 
that the present rates only amount to 4d. per hour in 
one case and 23d. per hour in the other, and they com- 
plain of the contemplated reduction in wages. The 
men further state that the prices they contend for are 
are by other contractors. They appeal to the reso- 
ution passed by the House of Commons on February 
13, 1891, as being infringed by the low prices of the 
contracts more recently made. It would be better 
that the rates were discussed without reference to any 
House of Commons resolution. Either the wages are 
too low or they are not too low; if too low an effort 
should be made to raise the prices; if they are not 
too low the House of Commons will not help the men 
to get wages higher than they are paid in the trade. 


The strike of building operatives at Cardiff continues, 
and the Masons’ Society have resolved to support 
their members in the action they have taken, and are 
taking in the dispute. The grant of the Ironfounders’ 
Society of 3d. per member has given great satisfaction 
to the men on strike, as the contest has been pro- 
longed and severe. Work is practically at a standstill. 

he dispute in the Bromley district has not ended, 
the Boledlayers' Union are supporting the members 
with strike pay, while the other metropolitan districts 
are helping with voluntary levies and contributions. 
Most of the other districts have conceded the terms 
asked for. 





The Master Spinners’ Asociation of Ashton-under- 
Lyne and district have resolved to support the pro- 
posed reduction of 5 per cent. in spinners’ wages, so 
that the movement is rather spreading than contract- 
ing in the various districts where cotton spinning is 
mostly carried on. Itis feared that the crisis will not 
be got over without a great strike, and possibly a lock- 
out in the textile trades. 





Another dismissal is alleged to have taken place 
over the giving of evidence by one of the employés of 


the Cambrian Railway Company, a driver named 
Kingston, who has been in the service of the company 


for seventeen years. The Railway Servants Society 
has made a grant of 50/. to the man, pending other 
arrangements. 


Large numbers of men are out of work in the 
Swansea district, it is said nearly 10,000 will be un- 
employed by the end of this month, mostly tinplate 
workers and ironworkers, in consequence of the opera- 
tion of the McKinley tariff. Numbers of the men 
have left for America where works have been started 
by Welsh manufacturers, as they are unable to com- 
tay under the new tariff. This move will be a lift 
or America. 





The labour troubles in the United States have not 
altogether ceased. At the Homestead the strikers 
are not one whit the less incensed against the 
non-union men who went in during the heat of the 
contest. The boycotting is carried on to such an 
extent that the union men will not allow their children 
to go to school so long as two teachers—relatives of 
non-union men—are retained. This seems to be a 
rather wide application of the boycott. 


The threatened strike among the shipping trades at 
Sydney has been for the present averted. Some of 
the shipowners think the time inopportune to enforce a 
reduction in the wages of seamen and firemen, and 
hence the notices have not been enforced. But there 
are other labour troubles in the Australian colonies, 
some of which may lead to a bitter warfare at no dis- 
tant date. 

The French miners’ strike at Carmaux has not been 
settled, although a cessation of open hostilities has 
taken place. The feeling in the district has run high, 
and the streets have had to be patrolled to prevent 
disturbances. Two French deputies have been sum- 


language. 





A dispute at Nuneaton, in connection with the hat 
trade, has led to some disturbances at Atherton, where 
a local manufacturer imported some outside labour at 
a time of pressure. ‘‘ Foreign labour” seems to have 
a narrow meaning in the eyes of some, for the opposi- 
tion was not against blacklegs, but merely against men 
from other districts. 





There is a general absence of news from the mining 
districts of Great Britain owing to the large number 
of the officials and agents at the Trades Union Con- 
gress at Glasgow. Meanwhile all disputes stand over 
till their return. But on the whole disputes are not so 
numerous just now. The strike in Lancashire has not 
ended, and threats are heard of further disputes over 
non-union men and the non-payment of contributions 
by those who profess to belong to the union. So far 
the threatened reduction in wages in the districts 
covered by the federation has been averted, a fact 
which is often urged as a reason why South Wales, 
Durham, and N fee it tt te should join the federa- 
tion. The arrangements for the joint action of the 
Durham men have not yet been completed. 

In the South Wales district further meetings are 
being held with the view of a closer union, and possibly 
of some change-in the basis of the sliding scale, but 
the present condition of the tinplate trades and of 
the iron and steel trades prevent any decisive action 
being taken. 

The National Miners’ Federation were not fortunate 
in getting a member on the Parliamentary Committee 
at the Glasgow Congress, although all the energies of 
their delegates were brought to bear in order to secure 
the election of Mr. Cowey. Durham took the lead by 
the election of Mr. John Wilson, M.P., whose success 
prevented Mr. Cowey from sitting, although he polled 
high in the list. The rule is that two of a trade shall 
not sit, and consequently the one that gets the largest 
number of votes is elected, while any second man has 
to retire however large his vote. Mr. Cowey is an 
eight-hours man, Mr. John Wilson, M.P., is not. 





THE DISPOSAL OF REFUSE.* 
By Mr. G. Watson (Leeds). 


THE waste products chiefly dealt with are those at 
present coming under the administration of local autho- 
rities, comprising ashbin refuse and market gar tish 
and other offal, street es excremental matter, and 
manufacturers’ refuse (the latter being a term substituted 
for ‘‘trade refuse” in order to discriminate between shop 
and market refuse, and the waste products of manufac- 
ture). Slop-water and surface drainage do not by them- 
selves present any great difficulties in disposal ; but they 
are referred to in ing. 

Tables I. and II. cannot be considered of much value, 
except as disclosing the difficulties of arriving at any 
definite figures in — of the quantities of refuse pro- 
duced by a given population. Lack of uniformity in the 
statistics is the principal difficulty. Amounts of refuse 
recorded in pet have been excluded from the Tables, 
as no estimate of the weight is possible; the carts often 








* Paper read before the British Association. 





moned in connection with the dispute for using violent | D 


arriving half empty, but there is difficulty in eliminating 

such sources of error as are due to a mixture of system 

(partly water carriage and partly collection), which exists 

in most towns. Again, in the absence of information to 

tae some amount of trade refuse may be in- 
u 


TaBLE I.—Towns Collecting Excrement and Ashbin Refuse 











together. 
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Bolton .. as » 1886 109,000 46,764 431 
Manchester .. ,, 1889 380,000 | 190,246 500 
Total | 9429 
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* Does not inolude street sweepings, : 


TABLE II.—Refuse of Towns with Separate System of 
Removal for Excrement. 
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Paddington 1886 112,000 20,600 184 
erb: on 1886 | 92,000 11,900 129 
Edinburgh .. 1890 | 286,000 90,000 381* 
Battersea .. 1890 | 200,000 24,000 120 
Leeds 1889 | 310,000 90,000 277* 
London ..| 1890 | 4,221,000 | 750,010 178 
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* This includes a considerable amount of excrement. : 


_Mr. W. Till, in a valuable ee read before this Asso- 
ciation,* gave the sewage of the Birmingham drainage 
district as 16 million gallons per 24 hours from a popula- 
tion of 619,700 = 26 gallons per head per day. From 
bared en 135,476 cubic yards of sludge were preci- 
pi q 

Mr. Bennett} gives the sewage from a population of 
13,000 at Southampton as 4 million gallons per 24 hours 
= 38 gallons per head per day. Thesewageof Royton, 
with a population of 21,000 has been computed at 4 mil- 
lion gallons per 24 hours = 24 gallons per head per day. 
The sludge was estimated at 25 tons from the whole. 
From these figures it would ap; that nearly 30 gallons 
per head per day may be reckoned upon, which would 
produce about 3.36 lb. of sludge. It must be remembered 
that the sludge contains other ingredients in addition to 
excrement, which was found by careful records made in 
Rochdale in 1889 to be nearly 12 oz. per head per day.t 

Taking the average of Table I. the total refuse col- 
lected, including excrement, but exclusive of street sweep- 
ing, amounts toabout 400 tons per annum per thousand 


of = 

t Bolton, in 1886, the street sweepings amounted to 
9114 tons for a 5 a geen of 109,000§=84 tons per 1000 
inhabitants. The amount of street sweepings probably 
varies more in different towns than any other class of 
refuse, and is often taken to be a much larger quantity 
than the above. If it is put at 100 tons, then the total 
refuse of all classes from a town on the collection system 
amounts to 500 tons per 1000 inhabitants per annum 
(which does not include detritus from surface water, slop- 
water, nor manufacturers’ refuse). 
The above figures give a rough idea of the amounts of 
refuse which have to be dealt with ; and of the magnitude 
of this Herculean task before which the cleansing of the 
Augean stables passes into insignificance. 
he methods of disposal of the various kinds of refuse 
now acgpew ¢ adopted are in most instances incomplete, 
wasteful, and injurious to the public health. They may 
be briefly described as follows : 


Mernop I.—Pvurreraction. 

In this process the refuse is dumped on vacant ground, 
often in the neighbourhood of inhabited houses ; and the 
practice cannot be too strongly condemned. That it is 
exceedingly detrimental to health can be open to no dis- 
pute; but although medical officers of health and sanitary 
authorities generally have urged its abandonment for 
many years; it is only now, when in most towns all 
available waste spaces, quarries, and = have been 
filled up, that sheer necessity has driven local authorities 
to another method of disposal. 

Early nomadic races moved from camp to camp, 
leaving their refuse behind them. It remains for that 


* Proceedings of the British Association, 1886, page 
499. W. Till, on Birmingham, Tame, and Rea drainage. 
+ Paper read before the Institution of Mechanical En- 


gineers, July 27, 1892. 

S He Collection, Treatment, and Disposal of Town 
Refuse,” by C. J. Lomax, 1892, page 33. 
§ = on the ‘‘ Destruction of Towns’ Refuse to the 
oy vernment Board,” by Thos. Codrington, C.E., 
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which was described the other day as ‘‘ this so-called 
nineteenth century” to pile up its heaps of putrescible 
matter in the midst of its dwellings and leave them there 
to undergo the only possible change, viz., decomposition. 
According to the report of its health-superintendent in 
February of this year,* Manchester is one of the 
greatest sinners in this respect, and the corporation is 
now contemplating the purchase of an estate of 1800 
acres in Nottinghamshire for the disposal of refuse.t 
The scheme is to continue to let the land to farmers who, 
it may be presumed, will be forced under penalty of 
notice to quit, if force is found to be necessary, to use 
nightsoil as manure in large quantities. In the opinion 
of the author it is high time that steps be taken to 
regulate the use of human excrement as manure for 
cereals and market garden produce, 

In Bristol the ash heaps have recently formed the 
subject of bitter controversy, and several private citizens 
have subscribed to pay the cost of a report by Mr. Charles 
Gritton, C.E.,t which certainly lacks nothing in force. 
An examination of samples of this refuse was made for 
him by Messrs. Stanger and Blount, whose analysis is 
given in Table III. It may be here mentioned that 


TaseE III.—Analysis by Messrs. Stanger and Blount, 
C.E., of Refuse Recently Tipped at Bristol. 


per cent. 
Moisture .. ‘- - se >> ae “3 31.5 
Non-putrescible-carbonaceous matter, cinders, 
wood, paper, straw, &. .. ee > ne 5 
Putrescible organic matter*.. 11.0 
Mineral matter (ash) as 32.0 


* Of this quantity 5.7 per cent. was nitrogenous organic matter. 


according to Mr. William Booth Scott, C.E., ‘* Excava- 
tions made in Boston (U.S.A.) in land filled from city 
carts ten years previously have disclosed remnants of 
organic matter, and the process of decomposition still 
going on.”’§ 

What can be said of those authorities who persist in 
thus disposing of their refuse, but that, to re-quote a quota- 
tion which will soon be familiar in this connection: 
‘** Their offence is rank—it stinks to heaven.” 

From returns obtained by Mr. Nowell Parr,|| out of 
93 towns, 37 dispose of their refuse entirely by tipping. 
The cost is not in favour ofthe system. Camberwell pays 
2s. 3d. per load for the first three months of the year and 
2s. 8d. for the remainder (a load being about 25 cwt.)— 
not including collection. Kensington is paying 1s. 11d. 
per load for barging; the entire cost of collection and 
disposal being 8s. per load. In 1890 Newcastle is said to 
have paid 2s, 6d. per ton for the “‘ tip” alone. 


Meruop II,—Utisarion. 

(a) Sorting.—The re of sorting in use at Chelsea 
has been ably descri by Mr. Joseph Russell, who 
deals exhaustively with house-dust refuse.{{ He gives 
the composition of the material (as the result of five 
ae experience in London), which is set forth in Table 
V. It is stated that nine-tenths of the material is 


TaBLe IV.—Composition of London ‘* Dust.” 
Average weight per load=19 owt. 20 lb, net. 














| ‘. Percentage of 
Component Parts. Geseege eer Whole 
| P (by Weight). 
| tns owt. qr. Ib. per cent. 
Breeze (cinders andashes) ..| 611 3 0 4 63.69 
Fine dust .. - és ie a i oe 19.51 
Vegetable, animal, and various) 
mineral matter - oe} 8 3 20 4.61 
Waste paper os * 41 1 120 4.28 
Straw and fibrous material 3018 1 6 3.22 
Bottles (number 6000) .. =0.96 
Coal and coke os 8 0 214 0.84 
Tins 71t 292 0.79 
Crockery .. 6500 0.55 
Bones . as 412 11 0.48 
Mixed broken glass 411 2 2 0.47 
Rags oa .< 815 316 0.39 
Iron 2 0 020 21 
100.00 





sorted without being touched by hand, and the remaining 

one-tenth only after it has been well dusted by currents 

of air. The author has had the pleasure of inspecting 

the machinery at Lots-road, which is very cleverly 

designee) for its purpose. (See ENGINEERING, vol. li., 
e 590). 

Mr. Wolcott C. Foster describes a somewhat similar 
system,** but if anything more elaborate, which is in use 
in New York. 

In unpleasant contrast to the excellent mechanical 
arrangements above referred to is the crude sorting 
system carried on under a contractor at Letts’ Wharf, 
the City of London depét, where, according to Mr. 
William Booth Scott, C.E.,++ 70 persons, chiefly women, 





* Manchester City News, July 9, 1892. 

+ Manchester Guardian, February 2, 1892. 

t Bristol Mercury, June 22, 1892. 

§ ‘‘ Cleansing Streets and Ways in London and other 
large Cities,” by William Booth Scott, C.E., 1884. 

|| Paper b owell Parr, M. Inst. O.E., read before 
the Birmingham Association of Civil Engineers, 1892. 

"| A paper read before the Sanitary Institute by Joseph 
Russell, C.E., February 10, 1892. 


wae «Disposal of Town Refuse and of Garbage.” By 
Wolcott C. Foster, of New York. ENcInrrrtne, De- 
cember 18, 1891. 

tt “Cleansing Streets and Ways in London and other 
Large Cities.” By W. Booth Scott, C.E. 


1884, 


were employed ae in sorting: ‘‘Standing in the 
midst of dust piled up to their waists, with face and 
other extremities begrimed with refuse, they breathe a 
foul, moist, warm atmosphere.” 

The products of their labour are indicated in Table V. 


TABLE V.—Value of Materials Sorted from City of 


London Refuse at Letts’ Wharf. 

Scrapiron .. : ms 25s. to 30s. per ton 

ee 20s. 29 
Bones.. ° rx os ar 50s. 9” 
Inferior iron es = oe ae 20s. Re 
Metal (various) 18s, per cwt. 
Tinware 3s. ,, cartload 
Corks.. ae 1s. ,, bushel 
Bottles (whole) 9d. ,, gross 


The danger that may arise from imperfect methods of 
sorting was exemplified in the case of a contractor who 
was summoned before a London magistrate in 1885* for 
sifting dust-refuse and ashes on a wharf close to St. 
Mary’s Hospital, in a manner injurious to health. Over- 
whelming medical evidence showed that particles of dust 
and germs of organic matter were blown into the wards 
of the hospital, causing the nurses and doctors to have 
sore throats, and hindering the healing of the patients’ 
wounds, 

The “phy | of refuse appears to be a remunerative 
business in the metropolis, but it must be remembered 
that the authorities have to pay for its disposal, and that 
the immense brickmaking industry carried on within easy 
reach of the depdts by barge and otherwise, makes a 
very good demand for breeze and ashes. The cost may 
be judged from the fact that the Fulham Vestry received 
an offer to treat all their refuse in this manner for 1s, 6d. 
per load, or, say, 1s. 3d. per ton, and they were to erect 
the plant and receive 34 per cent. on the capital outlay. 

(b) Manure Manufacture.—Processes to render possible 
the utilisation of refuse as manure have been, and are 
being, carried on in many places, but principally in 
towns where excrement is collected from door to door. 

The Vestry of St. Mary, Newington, mix stable manure 
and ‘‘ soft core,” or garbage, with slop and road sweep- 
ings, and sell the product, which is known as *‘ Newington 
mixture,” for 3s. per ton in summer and 2s. 9d. in winter, 
and thereby cover completely the annual outlay for scaven- 
ging. Manchester, according to Mr. C. J. Lomaxt is losing 
about 54,788/. yearly by its drying process of manure 
manufacture at Holt Town and Water-street. Mr. Wm. 
Bowlert has suggested that manure could be made by 
mixing peat dust with pure nightsoil (as from the Man- 
chester pails) and sufficient common vitriol to fix the 
free ammonia. He says 2 cwt. of acid costing 4s. is suffi- 
cient for 1 ton of peat dust, the whole costing 6s. per ton. 
From this 5 tons of manure could be produced by adding 
the nightsoil. The net cost would be about 2s. ig ton, 
including labour. Analyses are given in Table VI. 


TABLE VI.—Analyses of Manchester Manure. 


ome Manure Proposed Holt Town 











y Mr. Bowler. Dried Manure. 
Moisture ‘. z 62.70 16.70 
Organic matter* 26.25 36.03 
Phosphate of lime .. 0.90 5.60 
Carbonate <. & 2.04 2.95 
Undetermined 2.41 3.67 
Silica .. 5.70 35.05 
100.0 100 0 

* Containing nitrogen 1,25 2 38 
Equal to ammonia 1.51 2.89 


TaBLE VII.—Cost of Collection of Refuse. 





? 
Cost per (First Cost 
Ton | of Closet 


P eg System in Use. 
aE in Pence. |Complete. 


Name of | 
ane’ =e 











Rochdale | 1890 





1889 | 40,000 
| and 100 water- 
| | 





| 
| 72,000} Pail system 91.45 | 111. 
Preston ..| 1890 | 105,000 Mixed 41.5 
Bolton { 1888 | 109,000 Pail system 88.48 | 101. 
| 1888 | 109,000 | Privy and ashpit 20.87 | 
. | | . 36.9 
Halifax ..| 1890 | 88,000 | Goux system computed| 
Gorton .. Privy andashpit) 26.0 | 100. 





closets 





At Halifax the Goux system is in operation, the prin- 
ciple of which is to line the pails with absorbent material, 
such as shoddy, sawdust, flax, street-sweepings, spent 
tan, &c.; and the stuff is stored in large sheds until 
wanted. Mr. ge has invented a machine for treating 
ashbin refuse, and afterwards mixing it with excrement, 
which appears to be very successful at Halifax.§ 

At Rochdale, by a drying system, the excrement is 
reduced to about 74 per cent. of its original bulk in 114 
hours. To each ton of excrement is added 24 lb. of sul- 

huric acid, which fixes the ammonia and prevents its 

issipation by the heat. The average yearly loss from 
this process is stated by Mr. Lomax to be 7300/., the price 
received for the manure being 6/. per ton. These systems 
of manure manufacture are then, to sum up, generally un- 
remunerative, and in some cases costly ; they are always 
liable to break down when the demand for the manure 
ceases or declines; and the market varies from time to 





* London Standard, October 31, 1885. 

+ ‘* Collection, Treatment, and Disposal of Town 
Refuse,” by C. J. Lomax, 1892. 

t Chemical Trade Journal, August 15, 1891. 

§ “Collection, Treatment, and Disposal of Town 





Refuse,” by C. J. Lomax, 1892, 


time, and according to the season of the year, while 
storage without causing a nuisance is impossible. The 
author is of opinion that the solution of the refuse problem 
is not to be se in this direction. 


Mernop III. 


Sending to Sea is, of course, only practicable for sea 
ard towns. New York ‘‘dumps” its refuse in the 
‘lower bay” and there seems to be little satisfaction with 
the result.* Liverpool, in 1891, barged out to sea 145,032 
tons of refuse, costing, including loading into the barge, 


1s. 64 — ton.t Gateshead and Sunderland are said to 
ay only 6d. to 7d. per ton for sending to sea. At Sunder- 
and the River Wear Commissioners complain that 


thousands of old shoes, old hats, and tins are washing up 
on to the foreshore and they have sought in the Court 
of Queen’s Bench to restrain the corporation from dis- 
charging rubbish into the sea at night, when it is difficult 
to insure that it is carried out tothe proper limit. The 
refuse is said to interfere seriously with fishing in some 
places as the floating material gets into the nets, It is 
essential that the refuse should be taken right out to sea, 
and this is impracticable in stormy weather, when the 


system breaks down, causing great inconvenience. 
(To be continued.) 





AN E1rreL TOWER FOR COPENHAGEN.—A company has 
been organised at Copenhagen with the object of buildin 
a permanent Eiffel Tower in that city. The tower, whic! 
will be built of steel and iron, and which will be lighted 
by electricity, is to be 1670 ft. in height. 





Tue BritisH ASSOCIATION ; INDUCTO-SCRIPT—-ERRATUM. 
—The Rev. F. J. Smith, whose paper on the above sub- 
ject was referred to in our last issue, is the Millard 
Lecturer on Mechanics and Physics at Trinity College, 
Oxford, and is not connected with Glasgow as implied in 
our notice. 


PassENGER LOCOMOTIVE FOR THE St. PETERSBURG 
AND Warsaw RaILwAyY—ERRATUM.—In our account of 
this feed in our last issue, the address of the builders, 
the Kolomna Engineering Company, was wrongly given at 
St. Petersburg. Their works, however, are situated some 
75 miles east of Moscow, on the Moscow-Kazan Railway. 





Tur INnMAN LINE AND AMERICAN Matts.—The Poat- 
master-General of the United States Government on 
Saturday, 10th inst., accepted the tender of the Inter- 
national Navigation Company for the conveyance of the 
American Transatlantic mails by the Inman Line from 
New York to Southampton, and by the Red Star Line, 
of which the same mone are owners, from New York 
to Antwerp, vié Southampton and one of the French 
ports—Boulogne, Cherbourg, or Havre. Each of the two 
services will be weekly, and the first sailing from New 
York to Southampton will be early in March next. The 
subsidy to be paid to the company by the American 
Government is 4 dols. per mile sailed. 





Harrison’s CLINOGRAPH.—Mr. W. H. Harding, of 47, 
Finsbury Pavement, London, E.C., is now manufactur- 
ing an instrument for drawing a series of parallel lines at 
unusual angles, which has been designed by Mr. Joseph 
Harrison, of the Royal College of Science, South Ken- 
sington, and is called by its inventor a clinograph. It 
consists of a set square with a swivelling blade, which can 
be instantly set toany required position, the friction of 
the joint being sufficient to hold the blade firmly while 
in use. The joint is finished flush with the surface, so 
that the square can be used with either face resting on 
the drawing-paper, and parallel, perpendicular, or sym- 
metrically inclined lines in any direction can be drawn 
with one edge of the instrument always resting against 
the edge of the T-square. The instrument should 
prove very handy for the special work for which it is de- 
signed. 

An EconomicaL STEAMER.—Shipowners complain bit- 
terly of the existing low freights, and not without reason, 
but those who happen to be owners of vessels that are not 
of the very latest and best type have another difficulty to 
contend with, and that is the severe competition of the 
newer class of steamer, replete with her yg ager 
engines and high-pressure boilers, and all those other 
means to economy that modern engineering science has 
developed. As illustrating the performance of a first- 
class modern cargo steamer, we are enabled to give some 

ticulars of a voyage just completed from the Tyne to 
adras by the s.s. Heighington, a vessel belonging to the 
Hudson Shipping Company, Limited, of West Hartle- 
pool, built by Wm. Gray and Co., Limited, and engined 
at the Central Engine Works. The vessel ieft the Tyne 
fully loaded, and with a total displacement of 6100 tons 
on the first day of July last, having on board a dead 
weight of cargo and bunkers of about 4300 tons. She 
arrived at ras on August 6, having run 7512 knots in 
830 hours, which is an —- of rather over 9 knots per 
hour for the whole voyage (deducting for the canal), on a 
coal consumption of 14.3 tons per day for all pur , or 
about 134 tons per day for propulsion only. It is worth 
noting that amongst other improvements possessed by the 
Heighington is a set of Mudd and Airey’s patent metallic 
iston-rod packing, which, after a year’s experimenting, 
es been brought to a high state of perfection. 





* New York World, August 27, 1890. 
+ Paper by H. Percy Boulnois, C.E., City Engineer of 
Liverpool, read before the Liverpool Engineering 





Society, April 20, 1892, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzp sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number i i in the i fs stated 
in each pA 4 s whee mene are ST a hoe Specification is 


not }. 

Where Inventions are communicated from abroad, the Names, 
&ec., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 88, Curswor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the tance of a complete 
To ts, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

—_ may at any time within two months from the date of 

i bp the Parent Ohee af capson ry ; v 
give notice at ‘at ition gran a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


8035. J. A. Morris and W. T. Hatch, Manchester. 
Engine Lubricators. (2 “igs.] April 28, 1892.—This inven- 
tion consists of a reservoir to contain the lubricant; a valve for 
regulating the amount supplied, and at the same time shutting 
off the steam from the reservoir; and a stand to support the 
whole combination. The handle L being placed in a horizontal 
position, so as to close both inlet and outlet passages, the plug is 
removed and the reservoir A filled with lubricant, after which it 
is replaced. The handle is then turned into a vertical position, 
thus opening a thoroughfare through both inlet and outlet pas- 








sages, and is kept in this position until the lubricant begins to 
flow from the nozzle J, when it is gradually moved towards the 
horizontal position until the outlet age is sufficiently con- 
tracted so as to only supply the requisite quantity of lubricant. 
If both holes J and M were equal in size, when the outlet J is con- 
tracted the inlet M would be similarly effected, so as to prevent this 
and always insure the same pressure in reservoir as in the engine, 
the passage M is made larger than J, so that a much greater travel 
of the lever L is required toclose M thanJ. (Accepted August 10, 
1892). F 
12,401. E. F. Edgar, Woolbridge, Middlesex, New 
Jersey, U.S.A. Steam Boilers. [1 Fig.) July 5, 1892.— 
The object of this invention is to attain a high heat, avoid creat- 
ing smoke, cause the heat to be uniform throughout the boiler, 
and to provide a rapid circulation. Fire being generated upon the 
grate the ascending currents of atoms retained by the wall W, 
which becomes highly heated, react to cause an intense but even 
heat, which is forced directly upon the side walls of shell S, but 
revented from direct contact with the crown sheet, while below 
W the heat is very evenly distributed, thus preventing undue and 
unequal strains upon the shell, while utilising the whole heating 
surface. The water in contact with shell S is heated and rises, 
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72,40/. 


escaping freely over the top of diaphragm H, but prevented from 
being ejected into the steam space by the priming-plate F. The 
place of the escaping water is taken by water from the outer side 
of the diaphragm passing about its lower edge, and therebya 
rapid circulation is created and an even temperature maintained. 
This rapid circulation takes place over the whole surface of that 
part of the shell which on the inner side is exposed to the fire, and 
the formation of scale, and consequent burning of the boiler, is 
thereby prevented. At the same time impurities gravitate down 
with the outer water and into the mud leg M, from which they 
are blown out of the boiler when desired. (Accepted August 10, 
1892). 

10,370. H.H. Lake, London. (G. J. Altham, Swansea, 
Bristol, Mass., U.S.A.) Turbines. (6 Figs.] May 31, 1892. 
—This invention relates to motors in which the velocity of a jet 











of steam is expended so as to rotate a wheel provided with 
buckets. Steam emerging from the tuyere ¢ enters the enlarged 
mouths of the buckets b', and at one end of the wheel } and pass- 


re-enters the wheel b and passes finally through the delivering 
buckets of a, escaping through the ends thereof, the nt steam 
passing into a casing which incloses the motor and emerging 
through an outlet pipe in one side thereof. Each charge of 
steam acts alternately on the wheels b and a, and succes- 
sively on different portions of each wheel, so that in its course its 
velocity is fully expended in giving motion to the wheels. No 
material leakage between the peripheries of the wheels can 
take place, as the outer one of the wheel bis placed in close 
proximity to the inner one of the wheel a. So that all the steam 
that passes through the buckets of one wheel passes through 
those of the other. (Accepted August 10, 1892). 


8179. J.G. Williams and J. Prince, Birmingham. 
Feed-Water Heater for use with Exhaust Steam. 
[4 Figs.) April 30, 1892.—This invention has for its object the 
utilisation of exhaust steam from the cylinders of steam engines, 
&c., to heat water, so that it may be introduced into the boiler 
in a heated condition instead of cold. The cocks are turned on 
and exhaust steam is introduced into the receiving cham- 
ber. The cold water supply is then turned on at the inlet 
end and becomes heated by the exhaust steam, and passes 
through the outlet end of the receiver into the boiler supply pipes 
which will convey it to the boiler at a temperature of about 








190 deg. The first introduction of exhaust steam into the re- 
ceiver produces a partial vacuum. The inlet water passage 
is of smaller area than the receiver, so that the water enter- 
ing flows along the bottom, the remaining space being continually 
filled with exhaust steam which gives up its heat to the shallow 
stream of cold water condensing therein and adding to the volume 
of water, the pressure of the steam continually entering in 
conjunction with the force pump of the engine driving the 
heated water out of the receiver into the outlet conduit; this 
conduit being ata lower level than the cold water inlet, and also of 
a larger area, so that the combined inlet water readily flows out of 
receiver. (Accepted August 10, 1892). 


. H. H. Lake, London. (J. N. Gamble, Daytona, 


automatically by a governor g, which in its dormant position 
holds the lever so as to cause the throttling slides to stand 
with their ports c directly over the ports @ of the chest, and 
when the engine is in motion, the governor turns the lever so as 
tocarry the throttling slides toward opposite ends of the chest toa 
distance according to the velocity of the governor, and this move- 
ment of the slides carries the ports thereof to a corresponding 
degree out of communication with the ports a, the steam being 
thereby cut off from the main valve steam-chest, and the speed 
of the engine checked. (Accepted August 10, 1892.) 


12,253. H. Kowitzke, Berlin. Fire Bridges for Fur- 
naces. [6 8.) July 1, 1892.—In this invention the bridge 
consists of a hollow metal structure tapering towards the top and 
open at the top and bottom. It is provided with transverse 
ribs b extending the full height of the wedge-shaped bridge, 














and at its lower end with a damper, regulated by a rod e to 
increase or diminish the draught. The continual draught 
through the bridge and increasing towards the top, owing to 
the conical shape of the bridge, not only prevents the walls 
from burning, but the deposits of soot, &c., in the flues, (Ac- 
cepted August 10, 1892). 


13,520. J. Reed, North Shields, Northumberland. 
Feed-Water Heaters, &c. (4 Figs.) August 11, 1891.—This 
invention relates to feed-water heaters, condensers, evaporator, &c. 
A division plate D traverses the interior of the chamber, which is 
also provided with openings E, E! for the admission and exit of 
water to be heated. The domed cover A also has a division plate 





11,630, 

Volusia County, Florida, U.S.4.) Compound Sst 
Engines. [7 Figs.} June 21, 1892. —This invention relates to 
the construction and operation of compound engines. The tubes 
of the boiler open into the smokebox B, from which leads the 
smoke-stack of the engine. Between the corrugated cylinder C 
and the shell A2is formed an annular chamber D, D!; the two 
rtions of this chamber being separated by a partition extend- 
ng nearly to the top, but between which and the ey C2 at 
the bottom of the smoke-stack a passage is formed leading 
from the chamber D to D!. Two valve chambers are formed in 
the same casting as the cylinders E, E!, and are divided by a 
cylindrical part, one pertaining to the high and the other to 
the low-pressure cylinder. The former chamber is provided with 
the steam admission port connecting it with a passage formed in 
the casting and connected with the steam pipe A'. Oneach side of 


2 




















this passage the chamber has steam ports connecting respectively 
with the passages leading to the ends of the low-pressure cylinder, 
and outside these steam ports are the exhaust passages also con- 
necting with those leading to the ends of the low-pressure 
cylinder. The second chamber has a steam admission port in its 
centre, which is connected with a passage leading from the re- 
ceiver D, D' and the side D!, and on each side of which lie the ad- 
mission ports leading respectively to the two ends of the low- 
ressure cylinder. Outside these admission ports are two others 
eading into the exhaust passage, which enters the smokebox 
through a blast pipe situated beneath, and inline with the smoke- 
stack of theengine. Spool admission valves are provided in the 
chambers, and other valves independently secured to separate 
spindles, so that a variation in the cut-off of the high-pressure can 
be effected without changing the motion of the valves which 
regulate the exhaust. (Accepted Augast 10, 1892). 

11,841. G. V. Putman and L. Caten, Gloversville, 


Fulton, New York, U.S.A. Cut-off Valves for Steam 
Engines. [4 Figs.) June 24, 1892.—This invention consists 


in a construction of cut-off valve, whereby it is rendered very 
its operation. 


sensitive in By operating the lever, the 











two throttling slides are caused to move either toward or 
from each other, and thus carry the ports ¢ of the slides to a 
greater or less degree in or out of communication with the ports 
a of the chest A, and consequently vary in volume the admission 
of steam to the main valve steam-chest. This is effected 


corr g to that in the body of the heater. A tubeplate 
intervenes between the heater and its lower cover, into which the 
ends of pipe coils traverse the body ¢f the heater, and are then 
connected up to the opposite end of the division plate, from which 
point the pipes descend on the opposite side of the division plate 
to the opposite half of the tubeplate, whence the steam finds 
egress through an outlet o onthe cover A. The jointing of the 





pipes is effected by screwing down a conical female union on to a 
metallic ring let into a groove formed on the outside of the conical 
male —— which insures a tight and reliable joint. For pre- 
venting the choking of the steam coils, a special dirt arrester is 
provided consisting of a perforated plate placed between the 
flanges of contiguous pipes, the inner edges of which are filed off 
to form a receptacle for the dirt. At the upper end of the heater, 
where the water passes over the end of the division plate, cocks 
are arranged and situated for the outlet of the air and grease in 
the feed water which collects here, and are extracted instead of 
— passed un to the boiler. (Accepted August 
> . 


GUNS, &c. 


21,091. J. Dobie, Langholm, Dumfries. Cartridge- 

Cases. (3 Figs.) December 3, 1891.—This invention has for its 

object the re-capping of cartridge-cases. The anvil having thread 

and collar, screws in the base of the cartridge-case down upon 

the cap ; the end of the anvil being provided with means for un- 

17, 1803 when it is desired to re-cap the head. (Accepted August 
, 


MACHINE TOOLS, SHAFTING, &c. 


12,414. W. E. Heys, Manchester. (W. J/., H. W., 
M. W. Schloss, New York, U.S.A.) Feed Mechanism for 
Punch Machines. [1 Fig.) July 5, 1892.—This inven- 
tion has reference to feeding mechanism for delivering material 
in the form of a strip to a cutting die or punch. The strip of 
braid F is first introduced between the rolls Band C by passing 
it under the rollers in the guide E, The punch is then set in 





motion, and while it is travelling upward a pawl 7! is forced into 
the teeth of the ratchet-wheel, causing it to turn in the direction 
ofthe arrow. The rolls are accordingly moved and the braid is 
gripped and carried with a step-by-step movement towards the 
= While passing from the large rolls to the smail ones, the 

raid is held under gentle pressure and perfectly flat, so that 
when it leaves the small rolls it is in the same condition as it 
was in before it entered the feeding mechanism instead of being 








ing through them enters the buckets q! in the wheel a, Jt then 
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stretched out of shape and altered in size. The strip is pushed 
across the lower die and remains stationary while the upper die 
comes down and cuts it. (Accepted August 10, 1892). 


11,603. E.G, Brewer,Leeds. (K. A. Windmiiller, Chem- 
nitz, Germany). Tools for Turning, Shaping, &c. [5 Figs.] 
June 21, 1892.—This invention relates to tools for turning not only 
shafts, flanges, &c., but for cutting tooth-wheels, planing and 
shaping, &c. On the slide part G resting on the carriage M there 
is on one side a support T, which, when turning, serves for the 
reception of the tool-holder, and is so arranged that it can be 
moved round the point at which it is hinged to the slide part G 








towards the carriage M, in order to be able to give the axis of the 
socket T the requisite direction. A screw is capable of — 
moved in a slot, and serves to keep the socket in its requi 
ition. If the teeth of the wheels are to be cut, then the socket 
arranged upon the other side of the slide part G serves for the 
reception of the tool, thus the socket T may carry the wheel or 
part to be operated upon, whilst V serves for the reception of the 
tool-holder. (Accepted August 10, 1892.) 


RAILWAY APPLIANCES. 


10,635. R. Cardwell, Liverpool, and 8S. Watson, 
Manchester, Rail Chairs and Couplings for Per- 
manent Ways. (6 Fiys.) June 4, 1892.—The object of this 
invention is to render a hinged jaw readily detachable, and 
thereby facilitate the placing and removal of the rails on or from 
the chair, whilst at the same time the jaw is prevented from becom- 
ing fast through corrosion. Themovable jaw a is formed at each 
end with a pivot, the ends of which project on each side thereof. 














The eyes d are formed solid, and the inner sides with a slotted 
socket adapted tu receive the pivots of the movable jaw when 
placed between the eyes, thus forming a slot hinge. A wedge 
g placed between the projections f when driven home forces 
the movable jaw bodily against the side of the rail, and when 
withdrawn the jaw can be readily removed by throwing back 
a lifting it out of the sockete througha slot. (Accepted August 

17,580. G. H. Wood, Harrogate, Yorks. Self-Acting 
Railway Signalling and Point Lo , ae. [4 Figs.) 
October 15, 1891.—This invention has reference to automatically 
actuating apparatus from some part attached to a tram in motion 
for the semaphores at railway crossings, at the same time to 
automatically cause the engine whistle to be sounded both in 
foggy and clear weather. On the runner depressing a lever the 
semaphore of the signalis put at one and the blind signal lever 
raised, 80 that should another train follow before the last vehicle 
of the first train has depressed another lever so as to clear the 
line, the lever would operate the whistle of the second train and 
attract the driver’s attention to the signal being at ‘‘ Danger.” By 
the depression of the first lever the arm which clears the line is 
raised by means of a wire, which also aw a crossbar, thereby 
causing a block to be withdrawn, another wire turning the indi- 
cator and causing the bell toring. The train goes forward to the 
next signal, depresses a lever, and raises the blind signal lever in 
the samemanner; the depression of the lever causinga point locking 
block to be withdrawn by means of a wire. The train then passes 
forward, the first lever is raised, the arm of the signal lowered, 
and the line put at ‘‘Clear;” the lever of the next signal being 
raised in a similar manner further on the line. (Accepted 
August 17, 1892), 


MISCELLANEOUS, 


19,525. R. Taylor, Jun., Oldham, Lancs, Lubri- 
cating the Footstep Bearings of Spindles. [6 Figs.) 
November 11, 1891.—This invention relates to means for lubricat- 
ing the foater bearings of spindles employed in mules, twiners, 
&c. The spindle has its bearing in the footstep with which is 
cast the trough for the lubricant. Each bearing has part of the 
metal removed at the front so as to expose the lower end of each 
spindle to the lubricant in the trough. The trcugh has snugs 
cast with it by means of which it can be secured to the bottom 
spindle rail. (Accepted August 17, 1892). 


27 R. Lang, Johnstone, N.B. Hollow 
and Open Spindle Capstan Lathes, (3 Figs.) February 
11, 1892.—The bed A of the lathe has brackets cast on for carry- 
ing shafts Band Gand red E. The pulley K, which is fixed to 
shaft B is driven from a pulley on fast headstock of lathe by a 
belt. On the shaft B there are three wheels working into three 
corresponding wheels on the shaft G. The former work loose 





on the shaft B. On the end of rod E inside the shaft B there 
is a key D, which drives either of the three wheels. By moving 
the handle Finto ite three different itions, the key is made 
to engage and connect the shaft B with any of the three wheels, 
so that G has three different speeds arranged to suit the size of 
4 and the work it is intended to do. (Accepted August 10, 
1s 

10,801. 8S. E. Groff, Marietta-lane, P: lvania, 
Manufacturing Nails and Screws. [6 Figs.) June 7, 
1892.— The object of this invention is to produce a machine which 
will take wire, cut it into lengths, form heads and points upon 
each nail, groove it spirally at the same time. e wheel G, 
which is provided with a large number of — extending 
diagonally acrogs its surface, has one edge slightly bulged to 





assist in forming the points of the nails or screws, and the oppo: 
site edge slightly recessed for forming the heads. This wheel 
operates in connection with a stationary surface J, which is 
provided with a series of grooves corresponding to those on 
the wheel G, and acting in connection with them for — 
elongating, grooving, or threading, and finishing the na 

or screwe as they between the surface J and the 
wheel G. At the upper end of the surface it is further from the 
wheel than at its lower end, the object being to allow the cut- 
off piece of wire to drop readily between the two surfaces, 
between which it is being gradually compressed into a nail or 
screw until it drops out below ; the projecting edge H upon the 
wheel forming the point at the same time that the recess forms 








the head. The wire is fed from the reel and over a guid- 
ing pulley at the outer end of a guide, and in between the rollers 
N. In this guide is a straightening roller under which the wire 
is made to , the roller having its pressure thereon regulated 
by a lever and an adjusting screw. To the lower one of these 
rollers N is secured a shaft T, which is provided with a pinion 
meshing with the bevelled portion of the wheel D. A short shaft 
W has a spurwheel secured to one end, and receives its motion 
from the wheel D, and at the other end of the shaft W is a wrist 
wheel operating the cutting lever A} by means of a connecting- 
rod. This lever is pivoted upon the casing, the wire — fed 
through a hole formed therein, so that the movement of the lever 
being timed it iscut off at even lengths as desired. (Accepted 
August 10, 1892). 

12,438. H. H. Lake, London. (U. Cummings, New 
Haven, Connecticut, U.S.A.) Pulverising Machines. 
(8 Figs.] July 5, 1892.—This invention relates to machines em- 
owe for pulverising cement, &c. The material supplied to the 

eed-hopper descends in the throat of the casing, and is directed 
by inclined surfaces h between the faces of the grinding discs, by 
which it is crushed and ground. As the two rotating discs are 
mounted upon the inner ends of two independent shafts, an un- 
obstructed space is formed above the transverse saddle, which is 
composed of the inclined deflecting surfaces h. This open space 
lies directly underneath the throat, and the material to be ground 
enters it freely and then passes down the inclined sides of the 




















saddle into and through the eyes of the stationary grinding discs, 
the eyes being also unobstructed so as to permit the material to 
enter freely. The weight of the material in the throat and feed- 
a passes directly upon the material in the eyes of the discs, 
and insures a constant and uniform feed. The pulverised material 
is discharged at the periphery of the discs, a portion thereof fall- 
ing directly into the receiving hopper O, while the remainder is 
thrown against the surrounding ring k, from which it passes into 
the curb and thence into the receiving hopper through slots P. 
As the rotary discs run in close proximity to the stationary ones, 
none of the material can escape until it has been reduced to the 
desired degree of fineness. (Accepted August 10, 1892). 


12,342. R. C. Young, Bradford, and J. Masker, 
Looms. 


Windhill, Yorks. Lb aptrey e Lathe of 

(11 Figs.} July 4, 1892.—The object of this invention is to increase 
the speed of the lathe of the loom during the picks for beating 
up the weft and to operate it at a slower rate for the insertion of 
the wires across the hee threads. In order to impart to the 
lathe D of the loom the differential motion by which the speed of 
the loom, and therefore the production, is increased, the ordin 
cranks on the shafts C are dispensed with and cams T substituted, 
which revolve in the direction of the arrow. The beating 





up is effected by the curvature of the cam grooves, the beat wu 

being completed on a point of the cam arriving inline with the amall 
pulleys and connecting-rod, thus causing the lathe D to move 
quickly towards the front of the loom. e continued rotation 
of the cams T draw the lathe back, which is for some time at rest, 
while the cams are travelling over the pulleys between two } comers 
during which time the wire is inserted across the warp threads 
by the operation of a carriage N, and on a point of the cams ar- 
riving in line with the connecting-rod, the inserted wire is ‘‘ beat 
up” by the lathe, The lathe D is then operated at a quicker rate, 





the shuttle being driven across the loom, and the “‘ beat up” accom 
lished by the time another point of the cams arrives opposite or 
n line with the connecting-rods, which operation is again repeated, 
so that the speed of the lathe is reduced during the insertion of the 
wires below that at which it is operated during the shuttle picks 
and the beat up of the weft, thereby enabling the speed of the main 
shaft and the other portions of the loom to be proportionately 
increased to the speed for operating the lathe D, during its slow 
movement, to about the maximum speed at which it can be run to 
allow of the insertion of the wires. (Accepted August 10, 1892). 


PATENTS AND PATENT 


UNITED STATES PRACTICE. 
Descriptions with illustrations of inventions patented in the 


United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, be 
consulted, gratis, at the offices of EN@mNgERING, 35 and 36, ‘ord. 
street, Strand. 








TRRIGATION IN IDAHO.—The Elsmore County Irrigation 
Company has completed a dam at Mountain Home, 
Idaho, 62 ft. high and 200 ft. thick at the bottom, with a 
wing 4000 ft. long. The reservoir will store 5,000,000,000 
gallons of water. Some 20 miles of canals have been 
made available in connection with the reservoir. The 
outlet from the dam is tunnelled through 450 ft. of solid 
rock. Machinery to be used in boring for artesian water 
at ee has arrived out, and work has been com- 
menced. 





Root’s PATENT PrTROLEUM LAUNCH ENGINE.—Another 
type of petroleum motor is now being applied to the 
riving of launches, Messrs. Vosper and Co., the well- 
known steam launch builders, of Portsmouth, having 
taken up the sole manufacture of Root’s petroleum engine. 
As applied to a launch 22 ft. 6 in.Jong by 5ft. 8 in. beam, 
and of very roomy build which Messrs. Vosper have 
now running, this engine has two cylinders 5 in. in 
diameter b in. stroke, making an impulse at every 
other stroke, and when running at 472 revolutions 
develops 2.73 brake horse-power. As fitted in the 
boat the exhaust is carried into a tank and thence 
overboard without making any noise. In the boat 
above-named the engine makes about 380 revolu- 
tions, driving the launch at just over six miles an 
hour. The sage og | is done by means of a clutch arrange- 
ment, but for the larger sizes Messrs. Vosper and Co. 
intend to reverse with a feathering propeller which 
they are making, to be actuated by a lever in the boat, 
and which will enable the launch to be driven either 
ahead or astern at will, as may be required. As now 
fitted in the launch above-named, an ordinary sailor has 
complete control over both engine and boat. He can get 
under weigh in less than ten minutes, steering and 
reversing just as he wishes with ease and facility, 
thus doing away with adriver, whilst, of course, there are 
neither smoke, ashes, or other disagreeable débris such as 
are often found on steam launches to the inconvenience 
of those on board. Much more room is also available in 
a launch fitted with oil machinery. The boat now in 
question will accommodate sixteen people comfortably, 
as against six passengers in the same boat if she were 
fitted with steam machinery. The oil engine weighs only 
6 cwt., whereas steam machinery with and water 
would equal about 25 cwt. The cost of working the oil 
engine is 3d. per hour. Messrs. Vosper and Co. will have 
the oil launch now under notice on the Thames at their 
Hammersmith works in a few days. 





PoRTLAND CEMENT IN AUSTRALIA.—We extract the 
following from the South Australian Register: ‘‘The 
Government having announced their intention to use 
only locally manufactured Portland cement in connec- 
tion with the projected Happy Valley Reservoir works, 
the hydraulic engineer (Mr. Bayer, C.E.) tested_the 
cement of the South Australian Portland Cement Com- 

ny on Wednesday at the Water Works Yard, Thebarton. 
For this purpose he selected some briquettes made nine 
months ago, the official test of which is 550 Ib. to the 
square inch. The average result was 747 lb. tensile 
strain to the square inch. From the next lot of bri- 
quettes, made a few days later, the average result was a 
tensile strain of 822 lb., and one of the briquettes 
could not be broken at all by any strain to which 
it could be subjected by the machine, the superin- 
cumbent column of mercury being lifted up and 
scattered about over the counter at a pressure of 
over 950 Ib. to the inch. The third lot of testin 
averaged over 870 Ib. to the square inch. The hydraulic 
engineer expressed his satisfaction at a result which was 
quite —— in the recorded tests of the depart- 
ment.” In reference to this paragraph, some correspond- 
ents in Adelaide send us also the following comments : 
‘The tests adopted by the South Australian Government 
are those in use by the Admiralty, a tensile strain 
of 400 lb. to the square inch being required. Some 
few months ago the South Australian Parliament, in 
view of the very satisfactory quality of the locally made 
cement, unanimously carried a resolution whereby the 
use of this article is now exclusively required in connec- 
tion with all public works carried on by the State. As 
the Government is much the larger consumer the effect 
on the market value of the consignments of British and 
German manufacturers has naturally been serious, and 
before long the Adelaide market will be as completely 
closed for imported cement as it now is for iron pipes. 
The price agreed to be paid by the Government for the 
local cement is said to be 3s. 6d. per bushel. The mode 
of manufacture is that known as the dry process, the 
material used being very similar to the blue lias forma- 
tion. As some Englis manufacturers are desirous of 
still retaining a hold upon the Australian market we 
understand that. negotiations have been opened up with 

English syndicate to acquire an interest in the South 
Australian Company’s cs with a view to making 
hydraulic lime and cement on a very large scale, 
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COINS, METALLIC CARTRIDGES, TUBES, STAMPED WARES, 
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ROBERT BOYVLE! 2 SON'S 
LATEST IMPROVED PATENT (i882) SELF-ACTING 


_AIR PUMP VENTILATOR, 


(Perfected October, 1887. 
60 PHR OHNNT. REDUOTION IN PRIOH. 
Cheapest and most powerful Exhaust Ventilator in existence. Continuo 
ie antdan ean Genaieinen to eebend dater-aemmaht, wins 
Strongly made of the best Steel, Galvanized, and finest Workmanship. 


@t, Hethorn Vindnet, LONDON ; 118, Bothwell Sires, GLABGOW. _0207_ 9287 
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THOMAS SMITH, Steam Grane Works, RODLEY, neat LEEDS. The Machines we have so long Manufactured for London 
Middlemen we now sell to Buyers direct at greatly 


EMERY WHEELS. eee 





fee Advertisement, 
page 10. 
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PRICE LISTS FREE ON APPLICATION, CRUSHING & panes al zi 
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MITCHELL'S EMERY WHEEL CO., Mill 8t., Bradford, MANCHESTER, cn seas eect. 4 
— ‘ fe oh 
Clyde Rivet Works Co. Bollers, all Kinds and Sizes: i ~? sh ES sae fsa! 

GLASGOW. Vertical x Tube, Multitubular, Loco.-t é 4 : pod SA GA 

Best Rivets, Spikes, Woop Screws, Screw Bourts,| Cornish, Lancashire, and ‘“ Field” Tube. — E 2 ah on tae eet Pd 5 ky 35a: i AE, 
Novs. 9531 '| GRANTHAM CRANK & IRON CO., Lap., » Grantham, ze ane ts a Wh ie 
WEIGHING MAOHINERY. ~ fob 
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zz is 84 &85,Wnuitecross Stree BARRY, HENRY & CO., Ltd., ABERDEEN, 


cemnmneteie tines at * OF NEC. 3 and 4, Lime Street Square, London, E.C. os 


DAVEY PAXMAN & CO., ‘Engineers, COLCHESTER, 
cae AND BOILERS SUITABLE FOR MILLS, FACTORIES, | ELECTRIG LIGHT INSTALLATIONS, &., dc 


Portable and Semi-Portable Engines, | Horizontal Win Oompound Semi-Fixed mete and 

Semi-Pixed ~ and Boilers, aoe —— 08 seus Boilers, Boilers, 

Horisontal le and Semi-Portable | Oompound d Horlsontal Fixed 

Vertical Engines aa Boilers, Oornish, Lancashire, and other 
ti Newcastle, to all 

Competitive Trials at e Suby, 166%, open te - makers. Lg Ques PRIZHS 

£200 for Best Compound Portable Engine, | £100 for Best Bingle-Gylinder Portable Engine, 

ae! weep emantetl to D. ©. © Geo Ragin te crmepennee of extoeme seeneny in fuel, excellence of design, and smooth and 

i very regular working. The record . & Oo. have established is 55 per cent. ae a a ee ee ee - 

: mes HA e at the t Cardiff raPiale in] 

ae RPAHRIS Fi BIrTiomw, isss. 

PD. P. & Oo. have been > i made emt MEDALS and ONE SILVER MEDAL a. their Steam Engines and Boilers. 














i HROT LER i 

























































oS HVDAVEY PAXMAN & 65, tNcnelhS, COLQHESTER Meee ae 
ThE INDIA-RUBBER, GUTTA PERCHA, AND TELEGRAPH WORKS 60, LD. 
MANUFACTURERS OF] HLHOTRICAL BNGINHERS, [MANUFACTURERS OF 
CABLES. INSULATORS. ARC LAMPS «4x | CARBONS. 
WIRES. DYNAMO MACHINES. FITTINGS. TORPEDO 
INSTRUMENTS. MOTORS. BATTERIES. APPARATUS. 
Om tt an on en es Ss OS Se Re te one 





Head Offices : 106, Cannon St., LONDON, E.C. Warehouses: 100 to 104, Cannon St., LONDON, B.C. Works : SILYERTOWN, ESSEX ; PERSAN-BEAUMONT, FRANCE. 


BELLEVILLE BOITLERS. 


EINRST PwBSIiGN, 1i8f4e.-—-PATIBNTIAD.—_LATIST WYP, issse. 


The STATIONARY TYPE is in use in all industries. 
The MARINE TYPE is applied for supplying the mative power and different auxiliary services on board Men of War 
Merchant Ships, unches, Yachts, &c. 
The PORTABLE TYPE, with or without Engine, for home industries. 
BELLEVILLE DONKEY PUMPS for feeding high-pressure boilers) BELLEVILLE REDUCING VALVES for reducing steam pressure, 
BELLEVILLE ANTI-FRICTION PASTE for stuffing-boxes. BELLEVILLE GREASE for steam, water, and gas cocks. 


GRAND PRIBE, isssd. 


BELLEVILLE BOILERS WERE INCLUDED IN THE SPECIAL COLLECTION OF GREAT FRENCH MECHANICAL INVENTIONS 
AT THE UNIVERSAL EXHIBITION, 1889. 
Particulars of Installations of more than 2000 HP.: Société des Mines et Fonderies de Zine de la Vieille- Montagne, 3123 HP. (from 1868 to 1891.) 
Lebaudy Fréres, Sugar Refiners, Paris, 2796 HP. (from 1880 to 1891.) Société des Hauts Fourneaux et Forges de Denain et d Anzin, 2208 HP. (from 
1879 to 1891.) Compagnie des Fonderies et Forges de Bességes, 2011 HP. (from 1872 to 1890.) 




















BELLEVILELE BOILERS. 


Telegraphic Address: ‘BELLEVILLE, SAINT DENIS (SHIN®).” 
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THE PROPOSED CHANNEL BRIDGE. 


We last referred to the scheme promoted | 
by the Channel Bridge Company in our issue of cedented depth in the stormy waters of the Channel. | 
Subaqueous work is always an anxious task at the | 


August 7, 1891. In that article we dealt mainly 
with the commercial features of the scheme, 
leaving entirely on one side the question of con- 


From a technical point of view, however, the 
chief interest of the bridge centres in its founda- 
tions, which have to be made at an almost unpre- 


best of times, and consequently the plans proposed 
by such accomplished engineers as MM. Schneider 


struction. This latter point of view is perhaps of | and Hersent for founding such large masses as the 
most interest to engineers, particularly when | piers of the proposed bridge in the open sea are of 
regard is had to the eminent engineers who have|great interest. For the majority of the piers 
prepared the designs. Since last year careful| reliance is placed on the pneumatic system. The 


surveys have been made of the Channel on behalf of 
the company by M. Renaud, and these have re- 
sulted in a re-location of the-centre line of the 


bridge by which the length of the proposed struc- | 
ture is reduced by 5 kilometres, and a hard bed of | clean by the rush of the tide over the bottom. Its 
surface is also free from sudden declivities or 


chalk is everywhere available for the foundations. 


careful survey of M. Renaud shows that over the 
whole extent of the new location the bottom of the 
strait is homogeneous and solid chalk, which is free 


\from layers of mud or sand above, being washed 





To thisend they havetaken a hint from Sir William 
Arrol, who at the Tay Bridge adopted the plan of 
a movable platform, which rested by means of four 
legs on the bed of the river, forming a sort of tem- 
porary pier, from which the sinking of the perma- 
nent piers could be carried out with a minimum of 
trouble. Sir William Arrol’s platform was pro- 
vided with hydraulic gear for raising or lowering 
the platform on its legs, and also carried one 3-ton 
and two 10-ton cranes, a concrete mixer, and a centri- 
fugal pump. This apparatus, with very few modi- 
fications, has been adopted by the engineers to the 
Channel Bridge to assist them in founding the 
deep-water piers. Naturally the platforms, par- 
ticulars of which are shown in Figs. 5, 6, and 7, are 
much larger than those employed at the Tay ; but, 
as will be seen, they differ from them in no essen- 
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The new location runs in a straight line from Cape 
Blanc Nez to the South Foreland. A further study 
of the problem has led to a reduction of the 
number of piers from 121 to 72, so that the struc- 
ture as now proposed would consist of 73 spans, 
alternately 400 metres and 500 metres long, which 
it is claimed are sufliciently wide to remove the 
objections of seamen. The deepest piers would be 
founded 51 metres below low-water line, but the 
average depth of the whole 72 would be much less, 
viz., about 36 metres. The bridge would give a clear 
headway of 54 metres at every point between 
the piers. The superstructure is to consist of two 
main girders, the upper members of which, how- 
ever, coincide, so that the cross-section of the bridge 
is to be triangular in form, and the trains will run 
through the lower portion of this triangle. The 
general type of these girders is clearly shown in 
Fig. 1. As will be seen, it is of the cantilever 
type, the central girder on the 500-metre spans 
being 125 metres long. The height between the 
flanges of the proposed girders over the piers is 60 
metres, which is reduced to about 40 metres at the 
centre of the 400-metre spans. The width between 
the lower flanges of the girders on these spans 
is 25 metres. At the junction of the cantilevers 
with the centre girder on the main spans. of 
500 metres, the height is 11 metres. The 400- 
metre spans consist really of two cantilevers each, 
the free ends of which are connected by a device 
permitting the free expansion of the span. There 
are thus no temperature strains brought on the 
piers, which have, in consequence, only to support 
the vertical weight of the bridge. 














changes of level, and hence the founding of the 
piers is greatly facilitated. Of the total number of 
piers 44 will be founded at a depth of over 
30 metres, the deepest being 51 metres, and 
the average depth 43 metres. The remaining 
28 will be founded at an average depth of 25 
metres below low-water mark. In general the 
body of the pier will consist of a masonry sub- 
structure 45 metres long and 20 metres b » With 
semicircular ends. The portion above low-water 
mark will be faced with granite. In the shallower 
water that portion of the pier below low-water 
mark will consist of a metal caisson filled with con- 
crete. These caissons will be built up to a con- 
venient level in a dry dock, and then floated out 
into deep water, where the remainder of the metal 
work will be added and the weighting of the caisson 





























tial feature. In the alternative plan for sinking the 
deep-water piers, these movable platforms, as they 
were termed by their inventor, or ‘‘ saddles,” as 
they are called by the French engineers, will be 
floated out to the site of the pier. The legs will 
then be lowered to touch the bottom, and by means 
of the hydraulic jacks fitted to each leg the plat- 
form will be aiel clear of the water. The dimen- 
sions of the apparatus are such that it will then be 
able to withstand the heaviest seas. From the 
fixed platform thus obtained the bottom can, if 
necessary, be dredged level. Eighteen metal 
columns, 2 metres square, are then to be sunk, so 
that their lower ends rest on the bottom. These 
columns are intended to serve as guides to blocks of 
concrete which would be prepared on land, carried 
out to the ‘‘saddle,” and then lowered by the 


with concrete commenced. Being towed to its site, | powerful cranes with which the latter is to 


it will be sunk in its proper place, and the water 
being excluded from the air chambers reserved at 
its bottom, men can be sent down to level off the 
bottom where required, and to secure a firm 
foundation for the pier. The air chambers will 
then be filled with concrete as usual. It is hoped 
that in this way the majority of the piers can be 
planted, and possibly with the experience gained 
in the shallow water, even the deepest of the piers 


provided, into place, as shown in Fig. 5. 
To give the blocks of the first course a fair 
bearing, sacks of freshly-mixed concrete, are to 
be attached to their lower surfaces, which, under 
the weight of the blocks, will take a fair 
bearing on the bottom, and by lowering all blocks 
to the same depth, which, owing to the plasticity 
of the concrete, can be done without trouble, the 
horizontality of the first course, and consequently 








can thus be located, but up to the present no pre- | of all subsequent courses is assured. The heaviest 
cedent exists for the use of the pneumatic method blocks to be used will measure 110 cubic metres, but 
for such depths as 51 metres below low water. The | by means of cavities pu ly left within them, the 
authors of the design have, therefore, arranged for | weight of the blocks will be reduced to 150 tons in 
the adoption of a second method of working to be air. These cavities will consist of vertical holes 
adopted when it is found inadvisable to go any through the blocks in such a position that theholesin 
deeper with the pneumatic method. | any block above any one is vertically over that in the 
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one beneath it. By subsequently filling the wells 
thus formed with concrete the thorough binding of 
the work is assured. There will thus be formed a 
veritable caisson of concrete and iron, which, when 
completed, will be filled with stone, which will 
afterwards be grouted up into a solid mass. The 
upper part of the pier will be capped with a solid 
og of concrete faced with granite, as shown in 

ig. 3. 

It is also proposed to use the saddles for erect- 
ing the spans. * Owing to the construction adopted, 
the building-out system cannot be employed, and 
hence these massive saddles will be used to take the 
place of ordinary false work, as indicated in Figs. 
1 and 2. 

As regards the commercial prospects of the 
bridge, the promoters claim that it would be pos- 
sible with suitable terminal arrangements to 
despatch one train every quarter of an hour from 
each end, or 192 trains in the 24 hours, which would 
give an annual traffic of 1,400,000 passengers and 
of 21,120,000 tons of freight. They do not, how- 
ever, anticipate anything like so dense a traffic. 
Indeed, the total annual movement of goods and 

assengers between England and the Continent in 

oth directions is at present only 700,000 passengers 
and 43,000,000 tons of goods. As regards the 
former item, they consider that the bridge would 
greatly stimulate passenger traffic, and that a total 
of 1,000,000 passengers of all classes could be relied 
upon, and would very likely be exceeded. If the fares 
were not fixed too high, this estimate is probably 
not extravagant, and in the tunnel inquiry before 
the House of Commons Mr. Oakley estimated that 
the passenger traflic between England and France 
would be doubled in five years and tripled in 
fifteen. The average fare for the million pas- 
sengers is put down at 14.50 francs, or about 
lls. 7d., which would correspond to about 5.9d. per 
mile. This isa high fare, but probably, not suffi- 
ciently so to check the development of the traftic 
at all seriously. 

As regards the merchandise only, a proportion 
of the present tonnage could be relied upon to 
cross the bridge. The promoters claim, however, 
that it is not the commerce between France and 
England alone that will contribute to the bridge, 
but that a certain amount of the traffic in high- 
priced goods between England and the whole of 
the Continent will also pass the bridge. The total 
traffic between all the countries of Europe and 
England is about 40 to 45 millions of tons, taking 
one year with another. Of this total two-thirds 
represent a value of 430 million francs, whilst the 
remaining one-third represents a value of 7653 mil- 
lion francs, and it is this latter portion only that 
can be relied upon to contribute to the revenue of 
the bridge. The point upon which opinions will 
differ, however, is as to what proportion of this 
should be taken in making estimate. It is certain 
that the whole of even the most valuable goods 
will not cross the bridge, since for many countries 
the sea route is somuch more direct, that the bridge 
route would be out of the question. The promoters 
reckon on 5,000,000 tons from all sources, of which 
4,000,000 tons will be goods having an average 
value of upwards of 381. a ton, the remainder being 
lower-priced goods coming from, or going to, the 
immediate neighbourhood of the bridge. This 
traflic is nearly equal to that of the Great Northern 
and the Lancashire and Yorkshire Railways, which 
serve manufacturing and mining districts, and is 
about ten times that of the London, Chatham, and 
Dover Railway Company. This total of 5,000,000 
is made up as follows : 


Tons. 

Grande vitesse, comprising goods worth 

more than 5000 francs per ton... -. = 600,000 
Petite vitesse, Ist class, of an average 

value of 1230 francs per ton ... -» = 700,000 
Petite vitesse, 2nd class, of an average 

value of 400 francs per ton... .»  ==1,400,000 
Petite vitesse, 3rd class, of an average 

value of 236 francs per ton... + = 700,000 
Petite vitesse, 4th class, of an average 

value of 103 francs per ton... «+  =1,600,000 


On these data for goods and passengers the pro- 
moters make the following estimate of the revenue 
of the bridge. 

Quantity. Rate. Amount. 
f.c. francs 


Passengers cin ... 1,000,000 1450 14,500,000 
Goods, grande vitesse 600,000 3950 23,700,000 
» _ petite 
ist class ‘i 700,000 1800 12,600,000 


Goods, petite vitesse, 
2nd class... ... 1,400,000 1500 21,000,000 





Goods, petite vitesse, 


8rd class bad .. 700,000 1200 8,400,000 
Goods, petite vitesse, 
4th class ‘ .. 1,600,000 1000 16,000,000 
96,200,000 
Total ans =3,848,000/. 


At the same time, very considerable exchanges of 
gold and silver take place between this country and 
the Continent, and from these and subventions 
from railroad companies who would benefit by the 
construction of the bridge, it is estimated that 
another 80,000/. could be obtained, making the 
total estimated revenue equal to 3,928,000/. per 
annum. The estimated cost of constructing the 
bridge being 32,740,000/., the interest, at 5 per 
cent. per annum, would take 1,637,000/., which, 
with cost of maintenance, working expenses, &c., 
would, it is estimated, be brought up to 2,000,000/., 
thus leaving a surplus of nearly as much again for 
increasing the dividends paid or for reducing tariffs. 
It would thus appear that the enterprise would pay 
even if the revenue of the company was only one- 
half of that estimated by the promoters. We have 
given the basis of this estimate above, and our 
readers must judge for themselves to what extent 
this is likely to be in excess of the actual receipts. 





LITERATURE. 


Die Elektrische Schweissung und Lithung. By EtTrenne 
pE Fopor. Vienna: A. Hartleben, 

Mr. Etienne DE Fovor, Director of the Central 
Electric Station at Athens, is the author of several 
volumes of Hartleben’s Electro-Technical Library, 
amongst them those on estimates for electric light- 
ing plants, the incandescence light, electric motors, 
and electric meters. Some of these have already 
been noticed in ourcolumns. The volume before us 
is probably the first treatise on a branch of applied 
science which, though hardly ten years old, already 
displaysremarkable vigour. Mr. de Fodor offers an 
able summary of what has become known about elec- 
tric welding and soldering. He describes well, his 
language is free from cheap generalisations, and his 
criticism seems fair and to the point. Some features, 
however, suggest pressure of time. The arrange- 
ment is not faultless ; occasionally the important 
feature of an innovation is added in a foot-note, 
which look like an editorial afterthought. This cir- 
cumstance may also explain the ‘‘ we” in which the 
author speaks. Suggestions of his own are quoted in 
the third person. Mr. Fodor distinguishes welding 
proper, union by fusion and soldering; further, as 
sub-groups, other processes in which the electric cur- 
rent does not act directly, forging by means of the 
arc, within heated conductors, or, lastly, by rapidly 
alternating the magnetic polarity within the iron to 
beoperated upon. Before proceeding to a general 
discussion Mr. Fodor then abstracts variations of the 
ordinary welding process proposed by Mr. Coftin. 
Mr. Coffin is, as yet, in this field at any rate, chiefly 
known as a fertile patentee. The patents in question 
would belong to the various divisions of Mr. Fodor 
—this may be an excuse for their being mentioned 
in this place. 

The general advantages offered by the electric 
welding processes are then pointed out in moderate 
language. The cost should at present not be too 
closely inquired into. A special welding plant 
must manifestly be expensive. Under these 
circumstances the practice ascribed to the 
Thomson Welding Companies should have been 
explained more fully. They require, we are 
told, a deposit on apparatus supplied, and 
make a charge upon the number of 
welds effected as registered by the apparatus itself, 
and the economy realised —_ former practice. 

Theory proper is disposed of in two pages. The 
relations Gaaeen temperature and resistance of 
metals are explained by the aid of the researches 
of Dr. J. Hopkinson, and particularly of M. Le 
Chatelier. The editor forgot, however, to mark 
the names of the respective metals under the resist- 
ance curves of Dr. Hopkinson, and quotes specific 
resistances in units of the British Association. 
The chapter on experiments and tests relies upon 
Sir Frederick Bramwell, Mr. Fish, Professors A. B. 
W. Kennedy and S. P. Thompson, and Mr. Kir- 
kaldy. Why another chapter on changes in struc- 
ture consequent upon welding is not added here 
we do not know. These experiments and the 
chapters on current distribution, dynamos and 
tranformers, and welding apparatus concern almost 








exclusively the Thomson process, and we find 
hardly any other names but those of Mr. Elihu 
Thomson and of his able fellow-worker, Mr. 
Hermann Lemp, one of Mr. Edison’s assistants 
of the early days of Menlo Park. Towards the 
end of this chapter only we meet the name of Mr. 
Coffin, whose conductor heads are to answer for any 
section of bars, and who claims to have welded 
almost everything ; for instance, iron to copper. 
Mr. Coffin also figures foremost among those who 
wish to avoid oxidation by operating in a partial 
vacuum, or in a compressed gas chamber, or even 
under water. The combined and indirect welding 
processes aim at raising the resistance of the weld, 
In order not to be compelled to work with very 
large currents ; currents of 100,000 ampéres have 
been spoken of. Here Mr. Dewey is introduced, 
who welds in the magnetic field or employs a 
special magnetising coil with laminated core for 
rapidly alternating currents. Dr. Cofltin has 
similar plans ; he also interposes a bad conductor, 
afterwards to be withdrawn. This idea seems first 
to have occurred to Mr. H. Bassler, who coated 
the ends with graphite. Mr. Coffin further uses the 
arc playing upon the weld and electrically in series 
with the weld. Coffin, Powler, and Dewey recom- 
mend, also, heating from the outside, even by gas, 
a rather retrograde step. Elihu Thomson empha- 
sises that the heating should proceed fromthe inside. 

The next division on fusionconfines itself to union 
by fusion ; electric furnaces and crucibles must be 
left to other books. The fusion process, practically 
the Benardos process, would at first sight appear 
to be superior to the welding process. It can 
manage pieces of any size and shape and does not 
require costly apparatus nor enormous currents. 
For its roughest form any are light circuit might 
suffice. But the regulation of the arc isa very difti- 
cult matter. Hence the necessity of special accu- 
mulators which do not mind a rough discharge, 
and of special switches. Benardos originally made 
the metal plate the negative pole, and thus hoped 
to prevent all oxidation and burning, the carbon 
pencil being the positive pole. Unfortunately the 
negative pole does not become hot enough ; at least 
not in air (the opposite seems to apply in a vacuum), 
so that this supposed advantage had to beabandoned. 
It is to be regretted that the accounts about the 
Benardos process are so contradictory. The system 
has perhaps not had a fair, sufficient trial. In cases 
of emergency and on boardship, for instance, the 
process worse & do excellent service. Mr. Fodor 
publishes a table of reports from four Russian 
works—the Kolomna Iron Works, and the Wladi- 
kawkaf, Waronesch, and Orel-Vitebok railroads. 
The metals dealt with were iron, steel and copper, 
while the parts were plates, valves, Westinghouse 
brake gear, axles, &c. Irregularities in the welds, 
and affection of the eyes of the men, at first seem 
to be frequent; the four verdicts are—unsatis- 
factory, satisfactory, on the whole satisfactory, 
very satisfactory. The last verdict comes from the 
Roslavel Works of the Orel-Vitebok Railway. 
The utilisation of the magnetic blowpipe, lengthen- 
ing and deflecting the arc by magnets, is claimed 
by Benardos, Coftin, and Zerener. The principle 
involved was perfectly understood by Davy, and 
the researches of Quet, Jamin, Werdermann, and 
others might be consulted in case of patent litiga- 
tion. The electric soldering has been studied by 
Benardos, Carpenter, Coffin, and Mener ; also by 
Fodor, who uses a wheel of German silver and an 
intermittent current. The next chapter—elec- 
tric forging--mentions the forge of Dewey, 

ulverised carbon, the anvil of Thomson and of 

urton, of the Boston Electric Forging Company, 
and others. In the small arms and rifle factories 
at St. Etienne steel springs are tempered by means 
of the current, one man making 2400 springs a day. 

The chapter on ‘‘VariousApplications” requiring 
special apparatus, shows that the electrical metal- 
working has a great future. Wires and cables are 
soldered, the Western Union Telegraph Company 
preferring such wires; chains, wheels, hoops, sup- 
plied ; long tubes, tubular coils made of short 
ends ; plates are riveted, or only perforated, and 
the fused metal dropped into the hole (Benardos 
and Lloyd and Howard); tin boxes soldered ; 
sheet metal stamped, dies made, tools mended 
and joined together, band saws welded, &c. Mr. 
Ries designs a special plant for welding rails up to 
lengths of 1000 ft., for whatever purpose that 
may be ; Lieutenant Wood, of the United States 
navy, makes projectiles out of two or three pieces ; 
others supply cartridges; the wires for Crogier 
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guns are welded ; iron vessels and casks for petro- 

leum, acids, ether, &c., are manufactured by the 

Benardos process at Schwelm ; the Roger’s Typo- 

graph Company in Cleveland weld brass and steel 

bars, 800 a day; and soon. As regards the direct 
welding of sheet copper to copper tubes little has 
only been done. To encourage such work, Mr. 

Fodor adds a chapter on the adaptability of metals 

for welding operations. They all seem to be suited, 

gold, silver, platinum, and especially also nickel 
fluxes are required for metals and alloys, whose 
oxides would not melt at welding temperature. 

An appendix gives a translation of the experiments 

of M. Bullard on the welding of wires and wire 

ropes, including locked ropes. This part is not 
illustrated. There are altogether 138 diagrams for 
the 236 duodecimo pages. 
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MODERN UNITED STATES 
ARTILLERY.—No. XXV. 
Tue Nationat Gun Factory. 
(Fias. 504 to 511.) 

Tue National Army Gun Factory, of the United 
States, is situated at Watervliet Arsenal, West 
Troy, New York. The grounds contain 109 acres 
of land, and on the east have a frontage of 1600 ft. 
on the Hudson River, 800 ft. of which is a stone 
wharf. The Hudson at the arsenal is 700 ft. wide 
and of sufficient depth to allow any of the river 
boats to come alongside of the wharf. To the 
west the grounds extend 1700 ft.; to the Erie 
Canal, about 600 ft. from the river, and to within 
200 ft. of the Delaware and Hudson Railroad, 
gradually narrowing so that the western portion 
of the grounds is triangularin shape. The grounds 
are inclosed by a solid stone wall 8 ft. high, except 
along that portion of the east line that fronts on 
the Watervliet turnpike, where there is a high iron 
picket fence, thus affording a fine view of the arsenal 
grounds. The Erie Canal runs through the grounds 
from north to south and is spanned by three 
bridges, one being a new iron railroad bridge. 

The transportation facilities by both rail and 


* water are unsurpassed. By means of the Hudson 


River the ocean is readily reached ; the Erie and 
Champlain canals afford water poten ean north 
and west, and the several railroads near at hand 
provide transportation to any part of the United 
States. A track has been laid in the grounds, 
connecting on the west with the Delaware and Hud- 
son Railroad, and on the east, running from the 
gun-shop across the canal to the dock on the river, 
where a 60-ton crane readily transfers the guns 
from the cars to the vessels. 

Previous to the establishment of the gun factory 
at Watervliet, all of the shops were on the east 
side of the Erie Canal, the water of which furnished 
the motive power required. They are well adapted 
for the manufacture of caissons and limbers, other 
equipments, implements, ordnance stores, and 
leather work, the construction of which is carried 
on extensively at present. The officers’ quarters, 








soldiers’ barracks, hospital, and storehouses are 
located on the west of the canal. 

In February, 1884 a board of officers was 
appointed by the President to inquire into the 
question of establishing a Government gun factory. 
The board recommended the establishment of two 
gun factories and selected Watervliet as the site 
for the army gun factory, and Washington, D.C., 
as the site for the navy gun factory. It was 
some time before an appropriation could be ob- 
tained from Congress, but in 1887 the manufac- 
ture of breechloading steel field guns was begun. 
A lumber shed on the ground, west of the canal, 
was transformed into a gun-shop, and with limited 
facilities the work was begun. After it was de- 
cided to establish a large gun factory, an appropria- 
tion for 350,000 dols. was made for the building, 
and 750,000 dols. for machinery and equipments 
for the manufacture of large guns. 

Operations commenced on the north wing in order 
to get it in working order. This wing is 400 ft. in 
length and 128 ft. in width. The central section 
is 165 ft. long, and the south wing, which is at pre- 
sent nearly completed, is 400 ft. long and 158 ft. wide, 
so that the total length of the factory is 965 ft. 
The north wing and central section were com- 
pleted, and the manufacture of guns was com- 
menced in them during November, 1890, although 
none of the large lathes had been delivered at that 
time. At present there are, in the north wing, 
six large lathes each 98 ft. long, together with a 
large number of smaller lathes, boring mills, drills, 
slotting and milling machines, and all the tools 
necessary for the finishing of large calibre sea- 
coast rifles. 

In the view of the gun factories the new gun 
factory is seen on the right and the old shop on 
the left, the small building between being for 
offices and wash-rooms. (See Fig. 504, page 374.) 

The view (Fig. 511) of the interior of the old gun- 
shops shows a number of partially finished 7-in. 
breechloading howitzers in the foreground; beyond 
are anumber of 5-in. siege guns, while on the right, 
near the lathe, are several 3.6-in. field mortars. 

In the central section are the furnaces, where 
the hoops are heated in order to give them the 
necessary expansion for the assembling of them. 
The shrinkage pit (Fig. 508) is situated in front of the 
furnaces, and is 20 ft. by 40 ft., and 54 ft. deep. 
There are two overhead travelling 30-ton cranes, 
which run the whole length of the building, giving 
facilities for the transportation of weights up to 
60 tons, and it is intended to put in an 80-ton crane 
(Fig. 506). The power is furnished by a steam plant 
located in the central section, and consisting of a 
battery of three tubular boilers 6 ft. by 16 ft. each, 
and a 250 horse-power double-cylinder engine, 
with all the connections and fixtures belonging to 
the most approved modern designs. The building 
is lighted he 300 electric lights. The engine and 
boiler capacity is to be still further enlarged. 

In May of 1891, the work of erecting the south 
wing of the gun factory was begun, and it is now 
closed inand the roof on, and thecarpenters are ready 
to lay the floors. In this wing will be established 
the plant for the manufacture of 16-in. guns. Some 
of the machinery for this wing has already arrived. 
It is expected that the manufacture of a 16-in. gun 
will be begun this year. The 80-ton crane will 
travel the length of the south wing, and as far as 
the shrinkage pit. The various illustrations on 
pages 374 and 375 give a good idea of the arrange- 
ment of the shops. 


MANUFACTURE OF AN 8-IN. BREECHLOADING 
STEEL RIFLE. 


The process of manufacture of an 8-in. breech- 
loading steel rifle at the Watervliet Gun Factory is 
as follows: The gun steel forgings from which the 
gun is made, are purchased from private manufac- 
turers. The principal sources of supply are the 
Bethlehem Steel Company, the Midvale Steel 
Company, and the Cambria Iron Company, all 
located in Pennsylvania. The steel is made by the 
open-hearth process, and after casting it is forged, 
rough bored, and turned to within 0.25 in. of its 
finished diameter and length, and then oil-tem- 
pered and annealed. 

As the oil-tempering tends to warp the long 
pieces, such as tube or long hoop forgings, great 
care and skill is required in order to turn service- 
able pieces from them. 

The forgings, as received at the factory, are 
bored to nearly their finished dimensions in the 
interior and turned on the exterior to dimensions 





slightly greater than their finished size, the 
object being to leave just enough metal to finish 
and no more, since an excess of metal would inter- 
fere with the oil-tempering upon which many of 
the valuable properties of the steel depend. 

The processes may be divided into: 1. Opera- 
tions before shrinkage. 2. Operations after 
shrinkage. 


OPERATIONS BEFORE SHRINKAGE. 


The Tube.—The first step is to inspect the tube 
carefully, measure its interior and exterior dia- 
meters at a sufficient number of points to see that 
there is enough metal to finish to the prescribed 
dimensions. The tube is next tested for warping, 
since it may be so bent in the oil-tempering that, 
although the prescribed dimensions are all correct, 
the boring tool will not be able to pass through the 
tube without ‘‘ running out.” 

The instrument to test for warping is simply 
a lever of equal arms pivoted at a fixed point. 
The tube is mounted in a lathe and centred at the 
breech and muzzle so that it will run true at those 
points. One end of the lever carrying a small 
poixt is introduced into the bore and kept pressed 
against it as the tube revolves. The other end of 
the lever, resting against a scale, is the indicator. 
If the tube, at the point tested, is eccentric, the 
indicator will move up and down as the tube 
revolves, and the eccentricity is thus measured. 
The tube is tested at regular intervals, and the 
plotted results will show whether the tube is ser- 
viceableornot. Incasetheeccentricity isnot toogreat 
it can be corrected by shifting the ends of the tube, 
and making the boring tool start eccentrically, and 
gradually diminishing its eccentricity with the 
length of travel of the tool. 

Boring.—After being centred, the breech end is 
faced and all measurements laid off from this end, 
a certain allowance being made in length for finish- 
ing. The tube cannot be bored before shrinkage 
to the exact diameter of 8 in., as the shrinking on 
of the jacket and hoops is likely to warp it 
slightly. Illustrations of the boring tool, furnaces, 
and shrinkage pits will be given in a subsequent 
article on the Washington navy gun-shops. 

The powder chamber is then bored to 9.30 in. 
with the roughing tool, then reamed to 9.40 in., 
and the conical slope connecting the powder 
chamber with the main bore is then rough-bored 
with a taper boring tool. 

After the preliminary boring is finished, centres 
are inserted in the bore at the breech and 
muzzle, and the tube is turned to the shrinkage 
dimensions. It is then measured internally and 
externally, and is ready for the shrinkage of the 
jacket. The jacket and hoops are then bored and 
turned in a similar manner to the tube. 

Assembling of the Tube and Jacket,—In all modern 
gun construction, the assembling of the various 
hoops is made possible, by the expansion of the 
exterior parts by heat. In the use of this agent 
several points must be considered. First, the 
heating must be uniform. Irregular heating will 
cause irregular expansion, and the hoops or jacket 
will be elliptical in cross-section, and also very 
probably they will be bent or warped longitudi- 
nally, and consequently will not slip over the corre- 
sponding shrinkage surface. Besides, in case the 
assemblage was accomplished, the unequal heating 
will cause unequal contraction and the tube would 
be bent. Second, except where gas is used, the 
surfaces should not come in contact with the flame, 
as they would be covered with smoke and cinders. 

In the 8-in. rifle the tube is inserted in the jacket 
from the rear end ; in the other guns it is inserted 
from the front. The general plan adopted is to 
place the tube in a vertical position, muzzle end up, 
in the shrinkage pit, to lower the jacket over it, 
and then pull the tube up through the jacket until 
the shoulders are in contact. 

A casting is placed in the pit and supported on 
heavy timbers in such a position that when the 
jacket is lowered into place over the tube, the 
muzzle end of the latter projects a short distance 
above the jacket. This casting is so shaped that 
the cylindrical portion fits the base of the tube, 
and the face of the latter rests on the turned sur- 
face around the cylindrical part. Above this cast- 
ing is placed a second casting, also supported on 
timbers, and based so that the tube will pass 
through it. On this casting rests the jackets when 
lowered. A recess is turned on the muzzle of the 
tube, and a wrought-iron collar with two trunnions 
arranged so that it can be quickly clamped on the 





[SEpr. 23, 1892. 











378 ENGINEERING. 
THE TOWER BRIDGE. 
MR. J. WOLFE BARRY, ENGINEER, LONDON. 
(For Notice, see Page 380.) 





tube, and the latter hoisted through the jacket. 
The jacket is hoisted in a similar manner. 

The tube is lowered into the pit breech first, 
passing through the upper casting and resting on 
the lower one; it is made vertical and braced. 
When the jacket has been sufficiently expanded in 
the furnace, it is run out on the car, lifted by the 
crane, brought over the tube and lowered until it 
rests on the casting. The crane is then quickly 
attached to the tube, which is drawn up throug 
the jacket until the shoulders come in contact, 
and the crane suspends both tube and jacket, thus 
insuring a close contact at the shoulders. It is 
desired to have the jacket grip the tube just 
below the shoulder first, and then gradually extend 
the contact circle to the breech. To do this a 
water-tight collar is employed. It consists of a 
wrought-iron hoop hinged at one end of a diameter, 
and at the other end having a hinged clamp by 
means of which it can be quickly camped at any 
point on the jacket. This collar has a thick lining 
of wood, and inside of this is an asbestos lining 
which comes in contact with the heated surface. 
By means of this collar the streams of water are 
prevented from running down the sides of the 
jacket, which would cause unequal cooling and 
contraction. The collar is first clamped just below 
the shoulders and the water turned on; the water 
issues through holes on the inner circumference of 
the water ring, and thus gives a uniform supply all 








The water ring is made by bending a piece of 1-in. 
water pipe into a circle of sufficient diameter to 
move freely along the hoop to be cooled. When 
the metal had cooled sufficiently, the collar is 
moved down a few inches, and the operation is 
repeated. In this manner the jacket is finally 
shrunk on the tube. 

After cooling, the jacket and tube are removed 
from the pit, and after being measured for com- 


h | pression are placed in position for the assembling 


of the C hoops. 

Assembling the Hoops.—The hoops are sometimes 
assembled with the gun vertical and sometimes 
with the gun in the lathe, the operations beirg the 
same as those described for the jacket, with the 
exception of the clamping device. This latter 
consists of a cast-iron collar in halves, which can 
be fixed at any part of the gun by means of bolts 
|running through the flanges. Three holes are 
| bored in the collar 120 deg. apart, parallel to 
| the axis of the gun, and through these holes run 
three heavy rods, threaded over nearly their whole 
length, and having their outer extremities bent in 
the form of an L. The collar is clamped on a hoop 
already assembled and the L-rods hooked over the 





heated hoop to be assembled ; nuts on the threaded 














| lathe, and the shrinkage surface turned for the C2 
/and C3 hoops, and these hoops are then put on. 
The gun is then returned to the lathe and the 
| shrinkage surfaces turned for hoops C4, C5, C6, 
C7, and C8, and for hoops D1, D2, D3, and these 
hoops assembled. The last shrinkage surface is 
| then turned for the A hoops, and these hoops are 
assembled, giving the completed gun, already de- 
scribed. 

These operations complete the ‘‘ Operations 
before Assembling,” and before the gun is finished 
it has to be subjected to the ‘‘ Operations 

| after Assembling.” In order to show the accuracy 

of the formule for shrinkage from which the dimen- 
sions of the various parts of this gun were com- 
puted, it is interesting to glance at the Tables on 
page 380. 

Operations after Assembling.—After assembling, 
the gun is mounted in the lathe and bored to 
7.94 in. by a first cut and to 8 in. for the finish. 
The powder chamber is bored to its finished size at 
| one cut and the slope connecting it with the bore is 
‘finished. The thread for the sleeve is then cut on 
| the jacket and also the thread on the sleeve. The 

| copper packing ring is cut out of a thick sheet of 
copper in one piece, inserted in its place, and the 


| ends of the rods are screwed up, and thus the hoop | sleeve screwed home by lever power. The slotted 


| held tightly in place and the water turned on. 
| Stages of Assemblage.—The tube is first turned 


for the jacket and Cl hoop. These are then 


| sectors on the sleeve are then planed out and the 
| gun is reversed in the lathe and rifled. 


After rifling, the breech mechanism is fitted to the 


around the exterior of the jacket at this point. | assembled, and the gun is then returned to the| gun, and the exterior is finish turned ; it is then 
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finally measured and shipped to the proving|at the entrance to the lower bay of New York| road, or by boat, in from one to two hours. The 
ground at Sandy Hook, New Jersey. Harbour ; the main channel passes within less than| Government dock is on the inner shore, a few hun- 

The existing proving ground, owned by the|a mile of itsnorthern extremity. Itcan be reached| dred yards from the point of the Hook; this is 
Governmentat Sandy Hook, New Jersey, is situated | from New York city, twenty miles distant, by rail-| used exclusively for Government purposes. The. 
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Taste XLIII.—Prescribed and Actual Shrinkages 


___ tm Assembling Guns.—First Shrinkage. _ 

















| | 
Section | Prescribed | Phe wea " | Allowed | _ Actual 
of Gun. | Shrinkage. Amaia Variation. Variation. 
: in. in. in. in. 
Il. 0.018 0.01699+ | —.003 —.00101 
111. 0.018 | 0.01679+ | —.003 | —.00121 
1V. 0.018 | 0.01790+ | —.003 | —.00010 
V. 0.017 0.01738+ | —.003 | +.00033 
Vi. 0.017 0.01673 —.003 —.00027 
VIL. 0.017 0.01669+ | —.003 —.00031 
VIII. | 0.017 0.01705 —.903 +.00005 
IX | 0.015 | 0.01513 +.0015 | +.00013 
X. | 0.018 0.01330 +.0015 +.00030 
Xt. | 0.012 0.012054 F.0015 +.00005 
XII. | 0.011 0.01094 +.0015 —.00006 
XU |= 0.011 | 001107 +.0015 | +.00007 
Second and Third Shrinkages. 
I. | 0,025 0.025444 | +.0015 +-.00044 
Il. | 6033 | 0.033124 +.0015 +.00012 
Ill. | 0.033 0.033204 +.0015 +.00020 
IV. | 0.027 0.02754 ¥.0015 +.00054 
Vv. 0.036 0.03565 +.0015 —.00085 
VI. | 0.021 | 0.03092 + +.0015 —.00008 
VI. | 0,021 0.02095 +.0015 | —.00005 
VIII. | 0.018 0.01800 +.0015 
Section of Calculated Actual Com- . 
Jun, | Compression. pression, Difference: 
| in. | in. in. 
:. 0.0084 0.0104 +0.0020 
II. 0.0133 0.0135 +0.0002 
lL. 0.0108 0.0117 +0 0011 
IV. 0.0105 0 0116 +0.0011 
V. 0.0107 0.0120 +0.0013 
VI. 0.0105 0.0112 +0,.0007 
VIL. 0.0085 | 0 0086 +0.0001 
VIII. | 0.0073 0.0077 +0 0004 
x. 0.0046 0.0051 +0.0005 
xX. | 0.0041 «=| (0.0046 +0.0005 
XI. 0.0038 0.0044 +0.0006 
XIL. | 0.0035 | 0.0040 +0.0005 
XIU. | 0.0036 | 0.0042 +0. 0006 





railroad company has been permitted to erect a 
dock on the inner shore about one and a half miles 
from the first dock for the accommodation of their 
steamers, and to this their steamers run from 
points on the Jersey coast. Transportation from 
the gun factory at Watervliet Arsenal by water is 
about 175 miles by the Hudson River and New 
York Bay. Vessels loaded at the arsenal can 
deliver direct at the proving grounds. The reserva- 
tion consists of the entire peninsula of Sandy Hook, 
approximately five miles long and varying in width 
from about 100 yards at its southern part to about 
a mile near its northern end, the average width 
being about half a mile. 

Along the outer shore, which is level and free 
from trees, exist ranges overland for low-angle 
firing up to about 4500 yards, and for mortar or 
vertical fire up to about 6500 yards. Back from 
the shore are sand dunes and higher ground, rising 
not above 25 ft. To the west of the line of fire, 
and about 14 miles from the north end, is a small 
marsh. ‘he railroad runs along the western shore 
from the neck at Navesink Highlands to the com- 
pany’s dock ; it is located there by permission of 
the Government without having any rights ceded 
to it. 

At present there are on the proving grounds 
a machine and carpenter shop for repairs, two 
storehouses, an office and instrument house, 
where ate located the various instruments for 
measuring the velocities of projectiles, quarters 
for officers, enlisted men, and employés, and 
some other buildings belonging to the Govern- 
ment under charge of the engineer department. 
The present experimental batiery is situated near 
the northern end of the track; the guns are 
mounted in part on permanent platforms and 
arrangements exist for various classes of fire. 

Long-range firing is had over water, and is mea- 
sured by use of plane tables, one of which is 
situated at the battery and another at the Nave- 
sink Highland Light, giving a base of over 5 miles; 
though not quite as accurate or satisfactory as if 
the firing was over land, it is sufficiently so for all 
practical purposes. The water range is in the im- 
mediate vicinity of the battery, so that experiments 
with shell and shrapnel and with direct and ricochet 
tire can be carried on; the action of water fuzes, 
of high explosives in water, and torpedoes, can be 
advantageously experimented with ; also firing at 
fixed or moving targets. 








THE TOWER BRIDGE. 
In our two-page plate and on page 378 we give 
three illustrations of the Tower Bridge. These 
illustrations have been prepared from photographs 
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ANNEXE TO THE FISHERIES BUILDING. 


recently taken, and illustrate the work in progress. Mr. E. W. Cruttwell is resident engineer. The con- 
We shall describe this important structure in greater | tractors for the steel work are Messrs. Sir William 
detail at an early date. Our illustration on page 378 is' Arrol and Co. ; Messrs. Sir William Armstrong, 


taken from the Middlesex side, and shows the approach 
frem that shore. Our left-hand engraving on the two- 
page plate is taken from the Surrey tower, and shows 
that on the Middlesex side. A part of the Tower of 
London and the Tower Walk is shown on the left of 
the picture. The remaining illustration is taken from 
the approach on the Surrey side, and gives a more 
general view. 

The Tower Bridge has been designed by Mr. J. 
Wolfe Barry, and is being built for the Corporation 
under the direction of the Bridge House Estates Com- 
mittee, of which body Mr. A. Purssell is the chair- 
man, and Mr. A. M. Nortier the secretary. The road- 
way is a lifting bridge on the bascule principle ; 





Mitchell, and Co. are supplying the hydraulic machi- 
nery. Messrs. Perry and Co. are erecting the 
masonry. 





THE COLUMBIAN EXPOSITION. 
Tue FIsHERIES BUILDING. 


BesipEs the main structure, detailed drawings of 
which we have already published, the Fisheries Build- 
ing is completed by two circular annexes placed sym- 
metrically on each side and connected to the hall by 
covered ways. These annexes are exactly similar in 
design, and help greatly to increase the pleasing and 
bold architectural effect of the whole structure. Figs. 


that is to say, the two leaves rise in a vertical | 52 and 53 are respectively a section and a half plan 
direction and are counterpoised on their inner ends. | of the annexes. They are 123 ft. Gin. in diameter, 


The opening between the piers is 200 ft. 
left-hand view of our two-page plate the Middlesex 
half is shown in the course of construction, the part 


| 


In the | and 70 ft. to the apex of the roof, which is surmounted 


by a flagstaff 28 ft. high. Each annexe is composed of 
a central rotunda 59 ft. 4 in. in diameter, surrounded by 


already completed being in the position that will be|a lower roof 37 ft. lin. wide. The rotunda is carried 


assumed when the bridge is open to allow for the pas- 
sage of shipping. The leaves of the bascule, or road- 
way bridge, are to be actuated by hydraulic machinery 
placed in suitable chambers in the piers. The centre 
of the pivot is 13ft. 3 in. inside the face of the pier. 
The total length of each lifting part from the centre 
of the pivot to the end is 113 ft. 3in. The short end 
is 49 ft. 3 in. and the balancing is by kentledge. 
The steel skeleton of the bridge towers will be encased 
in masonry so as to harmonise, as far as possible, with 
the neighbouring Tower of London. For foot pas- 
sengers the two towers will be connected at the top 
by two fixed spans; the length of each fixed span is 
237 ft., and consists of two cantilevers and a centre 
girder. The height of the columns of the towers is 
119 ft. 3in. There are three landings to each tower, 
the floors being of steel. The approaches to the piers 
are on the suspension pe each chain being in 
two segments of unequal length. These are not shown 
in ourengravings. ‘There will be two hydraulic pas- 
senger lifts in each tower, in addition to staircases. 





upon sixteen columns, extended from the ground to 
the springing of the dome, a height of nearly 40 ft. 
The principals resting on three columns and converging 
toa central casting (see Fig. 56, page 379), are of a very 
simple form of construction, as will be understood by 
reference to Fig. 54. The rafters are formed of two 
steel angles 9.5 lb. per foot, and 3 in. by 5 in., with a 
web-plate 12 in. deep and in. thick. At a point 
7 ft. 9in. from the apex each rafter is tied to a lower 
ring, Fig. 57, by two angles 4 in. by 3 in.; the ring, 
Fig. 57, being suspended to the top of the web-plate 
of the rafter by a series of ?-in. rods, as shown in 
Fig. 54. The flagstaff rests on the bottom ring, and 
is secured to it, passing upwards through an opening 
formed in the casting, Fig. 56. The tiled roof cover- 
ing is secured direct to a series of wooden purlins 
2 in. by 8 in., fastened to the rafters by angle brackets ; 
a detail of this arrangement is shown in Fig. 58. The 
same figure illustrates the connection of the rafter to 
the head of the stanchion, which is built up of two 
pairs of angles connected by light lattice bars, A 
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series of horizontal struts, of which a type is given in 
Figs. 60 and 61, pass from column to column around 
the building, and some light diagonal bracing is also 
introduced (see Fig. 55). 

Figs. 62 to 74 illustrate the framing of the annular 
enclosures surrounding the rotunda. The roof of this 
lower portion is also carried on sixteen trusses sym- 
metrical with those of the rotunda. The height from 
the floor line to the roof springing is 20ft.6in. It 
will be seen that the rafter of each truss is made of 
two steel angles 5in. by 3 in., and weighing 9.5 lb.; 
the lower end is bolted to the top of the outer stanchion, 
and the upper end to the corresponding column of the 
rotunda ; a light double angle-tie is attached to the 
same columns, suitable plate brackets being provided 
for riveting. The bracing consists of two vertical 
struts and two ties, all in double angles. The outer of 
these ties passes down from the outer truss and is 
riveted to the outer column. There are sets of con- 
centric purlins connecting the sixteen converging 
trusses ; their positions are indicated in Fig. 52, and 
details of their construction and mode of connection 
in Figs. 71, 72, 75, and 76; Fig. 63 isa front elevation 
of part of one bay of the rotunda columns. From 
this figure it will be seen that at the level of the con- 
nection of the outer trusses with the columns a ring 
girder is introduced, and 6 ft. 6in. below it is a second 
one, the two being connected by diagonal bracing of 

gin. rods. Figs. 73 and 74 are a plan and elevation 
of one of the outer columns, and show the form and 
position of the girders connecting these columns ; it 
will be noticed that raking struts are introduced on 
each side of the columns passing to the girders. Figs. 
68, 69, and 70 are details of the inner and Figs. 64, 65, 
66, and 67 of the outer columns. 

Figs. 52 and 53 give some idea of the manner in 
which these interesting buildings arecompleted. The 
columns and the floor are carried on piles and timber 
platforms, and the floor level is raised above that of the 
geound. Access tothese annexes is obtained bya covered 
way from the main building, but also by a step and a 
broad entrance, as shown in Fig. 53. The framework 
of the rotunda roof is concealed by a decorated ceiling 
of fibrous plaster, and indeed the whole framework 
is hidden in the same way, the steel stanchions being 
converted into highly decorated column supporting a 
wall with arched openings, all worked in lathing and 
staff. Above this wall is a circle of smaller columns, 
that appear to carry the roof. In this way the whole 
structural work is concealed. The arched spaces 
between the columns is filled in with stained glass 
above and clear glass below for the tanks of the 
aquarium, and the surrounding gallery is treated ina 
similar way. As_ indicated, tanks surround the 
rotunda and the encircling space, a broad path being 
provided in the latter; the centre of the rotunda is 
occupied by a fountain. 

The internal arrangements of the other annexe, 
which will probably be devoted to angling exhibits, 
will be somewhat different, but the structural details 
are identical, 








THE LIGHTING OF BILLITER 
BUILDINGS. 

ON page 386 we give engravings showing the installa- 
tion for the electric lighting of Billiter Buildings, E.C. 
The contract was carried out by Messrs. B. Verity and 
Sons, of King-street, Covent Garden, who installed in the 
sub-basement a steam plant capable of supplying 3000 
60-watt lamps; the work being carried out under the 
superintendence of their engineers, Mr.. J. G. S. 
Cunnington, and Mr. W. Grimley. The arrange- 
ment of the machinery is shown in the _ illus- 
trations. Fig. 1 is a longitudinal section through 
the sub-basement, showing positions of the engines, 
dynanos, boilers, &c. Fig. 2 is a plan. Figs. 3 and 
4 are cross-sections through the engine and boiler 
rooms respectively, There are three Armington-Sims 
high-speed engines, each indicating 120 horse-power 
fitted with automatic cut-off regulators, which have 
proved highly efficient, maintaining the voltage within 
5 per cent. with a variable load. The stop-valves are 
kept full open when running, the variable electromotive 
force of the dynamo and variation of the engine speed 
are kept constant by adjustable hand resistances in 
series with the field magnet coils. 

Each engine drives by belt an Elwell-Parker con- 
tinuous current shunt-wound dynamo, having an out- 
put for each machine of 600 ampéres at a terminal 
pressure of 105 volts at 530 revolutions per minute. 
The three engines are set on one continuous concrete 
bed, the dynamos being fixed on a wood and concrete 
bed ; in both cases the machinery foundations insu- 
lated from the building foundations by an air space. 

The three dynamos are run in multiple, and con- 
nected up to a large distributing board, where the cur- 
rent is divided into twenty circuits. 

The steam supply is obtained from two large loco- 
motive boilers working at a pressure of 140 lb. per 
square inch, each supported at the smokebox end by a 
cast-iron downtake communicating with the main pe 
beneath. There is also a 30 horse-power Babcock- 





Wilcox boiler, which is provided for driving the 
hydraulic lift pumps when the main boilers are not 
steaming. It is, however, connected to the steam 
main, and can be used as an auxiliary to the other 
two. The feed pumps are direct-acting, and in dupli- 
cate, standing upon a wrought-iron tank, which con- 
tains the feed water. From the pumps the water is 
delivered through two heaters to the boilers. The 
arrangement of the connections to the heaters, both as 
regards feed water and exhaust steam pipes, is such 
that either pump can force through either or both 
heaters, the steam being turned through the heater in 
use or direct to atmosphere as required, by a compact 
arrangement of valves, 

The steam main is of steel, specially made for this 
plant by Messrs. Young and Co., of Pimlico. Copper 
pipes supply each engine from the main, and a drain 
pocket is provided to keep it clear of condensation. 

The exhaust main is of cast iron, having all branches 
entering it curved to an easy radius. It is carried ina 
trench underground, and conducts the steam to the 
heaters as shown in the plan. 

Adjacent to the engine-room is an accumulator-room 
containing a battery of fifty-two L 31 cells for supply- 
ing light when the plant is not running, provision 
being made for another similar set. Special arrange- 
ments have been made for charging the accumulators 
off the 100-volt circuit in parallel with thelamps. The 
saving effected, including fuel, wages, extra wear 
and tear, amounts to 2/. 10s. a week. 

Allengine and boiler-room drainage is collected in 
the blow-off pit between the main boilers, whence it is 
raised into the main drain by a pulsometer. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 13, 1892. 

Inquirtss are in hand this week, according to rail- 
way authorities, for some 50,000 tons of rails, much of 
which business will probably be done as soon as the 
result of this week’s meeting is made known, which is 
to be held in New York on Thursday next. There 
are rumours of a possibility of a shading in quotations 
from 30 dols. Railroad earnings are better than last 
year, amounting to 7 to 14 per cent. increase for 
August over August, 1891. The increase in gross 
earnings this year over last is 20,000,000 dols. While 
much new work is projected, a comparatively small 
mileage is being undertaken. The greatest outlays by 
railroad companies are by way of terminal improve- 
ments, depdts, warehouses, elevated railroads, docks, 
wharfs, &c, Theiron trade is in a vigorous condition 
as to demand, but prices continue very low and un- 
satisfactory. 





LAUNCHES AND TRIAL TRIPS. 

THE new steel coasting steamer Eglinton, built for the 
Eglinton Chemical Company, Limited, Glasgow, by 
Messrs. Murdoch and Murray, Port Glasgow, and engined 
by Messrs. David Rowanand Son, Glasgow, wentdown the 
Clyde on her trial trip on Monday, 12th inst. She is 160 ft. 
between perpendiculars by 24 ft. by 10 ft. 6 in. The 
engines are of the triple-expansion type, having cylinders 
13 in., 21 in., and 34 in. by 27-in. stroke, and large boiler 
for a working pressure of 160 lb. She has a deadweight 
carrying capacity of about 500tons. The engines worked 
—e and satisfactorily, and a speed of 12 knots was 
attained. 





The s.s. Tweed, built by Messrs. David J. Dunlop and 
Co., Inch Works, Port Glasgow, for Messrs. Wuliam 
Sloan and Co., for their Glasgow, Belfast, and Bristol 
Channel trade, ran her trials on Monday and Tuesday of 
last week. The new steamer is 230 ft. long by 32 ft. 
beam, and 16 ft. 6 in. moulded depth to main deck, and has 
a gross tonnage of 1000 tons. The engines of the steamer 
are of the three-cylinder type fitted with Morton’s valve 
gear. They have also Weir’s surface feed-heater, Edmis- 
ton’s feed filter, the auxiliary pumps for boiler and water 
ballast service being of Worthington make, the engines 
being controlled by Brown’s reversing engine and Dun- 
lop’s steam and pneumatic governor for service in bad 
weather. The diameters of the three cylinders are 214 in., 
34 in., 57 in. respectively by 42-in. stroke. The dimen- 
sions of the main boilers, of which there are two, are 
13 ft. 6 in. in diameter and 10 ft. Gin. long. The total 
heating surface in the two boilers is 3526, and the grate 
surface 111 square feet, the working pressure being 
165 lb. per square inch. A large auxiliary boiler is also 
fitted for oe deck machinery and electric light. 
The steamer was loaded with 520 tons cf deadweight, 
and on the builder’s preliminary trial, which took place 
on Monday, the 5th inst.,a speed of 13.43 knots was 
obtained on the measured mile, while on the official trial 
on the following day, which was run in exceptionally fine 
weather, a mean speed on the run between Cloch and 
Cumbrae lights was 13.44, ample steam being at command 
during the whole of the trials. The mean of the power 
developed on the full long run on Tuesday being 1710 
indicated horse-power, a result beyond expectations, 
while the speed was nearly half a knot over what was 
anticipated. 





Herr F. Schichau, of Elbing, has attained an unprece- 
dently high speed in one of several torpedo boats he is 





building for the Italian and Russian Governments, having 
got as a mean of one hour’s continuous run in the open 
sea 27.4 knots. The dimensions are: Length, 152 ft. 6 in. 
beam, 17 ft. 5 in. ; displacement, 130 tons; bunker capa- 
city, 40 tons. Each boat has two round-crowned locomo- 
tive boilers, which are protected by the coal bunkers. 
The working pressure is 13 atmospheres (1051b.). At the 
trials, the weights on board, in addition to 20 tons of coal, 
were—torpedo armament, 6 tons; guns, 24 tons; crew 
(24 men), provisions, stores, and firearms, 44 tons ; drink- 
ing water, 24 tons; engine reserve parts and engineers’ 
stores, 2 tons ; ship’sand boatswain’s stores, 24 tons—total, 
40 tons. The guaranteed speed of 26.5 knots during a two 
hours’ open sea continuous trial was easily obtained, and 
during one hour’s open sea continuous run the s was 
27.4knots. The number of revolutions was 325. The maxi- 
mum thickness of the deck and hull plates of these boats is 
.226 in. Thisisslightly diminished towards bowand stern. 
The results obtained have been surpassed by some of 
Herr Schichau’s boats which, we understand, have not 
yet been delivered. The new British 200-ton boats 
ought, on account of their superior size, to be even 
faster. 


Under the shipbuilding programme provided for in the 
Naval Defence Act, the construction of twelve first-class 
nboats was allotted to the Government establishments. 
‘our of these have already been Jaunched, and on Tues- 
day, 13th inst., two more were added to the number by 
the successful *‘ float out” at Sheerness Dockyard of the 
Leda and Alarm. A novel method has been adopted in 
the construction of the Leda and Alarm. They were in- 
tended to be built in No. 1 Dock, but ouleg to delay in 
constructing the Circe and Hebe, whilst the designs of 
their machinery were being settled, the Admiralty, upon 
the recommendation of Mr. A. W. Row, Chief Constructor 
at Sheerness Yard, sanctioned the vessels being laid down 
in No. 2 Dock, which, however, was about 20 ft. too short 
to admit of their entire construction. Accordingly, on 
June 15, the day after the Hebe and Circe were floated 
from No. 1 Dock, the sections of the Leda and Alarm 
already constructed were floated from No. 2 to No. 1 
Dock, in which their forecastles have since been 
added to the portions already constructed. Designed 
by Mr. W. H. White, Director of Naval Construc- 
tion, the Leda and Alarm were laid down on June 
25 last year, so that they have been just under fifteen 
months on the stocks, They each have a displacement 
of 75 tons above that of the Gossamer and Gleaner, the 
first pair of gunboats built under the Act, but are sister- 
ships in every respect to the Circe, Hebe, and Antelope, 
and alse five first-class gunboats building by private con- 
tract. Thetotal displacement of the Leda and Alarm is 
810 tons, and they have a length, of 230 ft , a breadth of 
27 ft., and a mean load draught of Sft. 9 in. Fitted 
with engines estimated to develop 3500 horse-power 
under forced ng they are expected to attain a speed 
of 19.25 knots. orking under natural draught their 
machinery, which is of the triple-expansion type, should 
propel them at 17.75 knots. Their machinery has been 
made by Messrs. John Penn and Sons, who are also fitting 
the engines of the Circe at Sheerness Dockyard. The 
armament of the Leda and Alarm will consist of two 
4.7-in. and four 9 a aed quick-firing guns and five tubes 
for discharging Whitehead torpedoes. The gunboats have 
been built under the superintendence of Mr. A- W. 
Row, Chief Constructor, and will be ready for sea about 
the middle of next year. The Leda is estimated to cost 
61,6531, and the Alarm 61,4601. 





The steel screw steamer Southern Cross, built by Messrs. 
Workman and Clark, Limited, Belfast, for service be- 
tween London and Australia, went on official speed trials in 
Belfast Lough on Saturday, 17th inst. The dimensions 
are 400.4 ft. in length by 48.1 ft. beam by 33.65 ft. depth 
from top of keel to top of upper deck beam; gross 
tonnage, 5049; register, 3311 tons. The vessel will carry 
a dead-weight cargo of upwards of 7300 tons, while the 
bunkers will contain about 650 tons of coal. She has 
seven water-tight bulkheads, which divide the vessel 
into eight water-tight compartments, four being for- 
ward of the machinery and three abaft of it. She 
is fitted with refrigerating machinery for the dead- 
meat carrying trade, and is lighted by electricity. The 
machinery has bcen manufactured entirely by Messrs. 
Workman and Clark, Limited, in their new engine 
works. The engines are of the direct-acting tri-compound 
type, having cylinders 29 in., 46 in., and 75 in., by 54 in. 
stroke, and are supplied with steam at 170 lb. pressure 

r square inch from three double-ended multitubular 

ilers. The engines indicate 2900 horse power, and 
drove the steamer at a speed of 13} knots. 





Messrs. Fleming and Ferguson, shipbuilders and engi- 
neers, Paisley, launched on the 15th inst. the steel screw 
self-propelling, combined sand pump, and bucket hopper 
dredger, Vera Cruz, built to the order of Messrs, A. Mac- 

herson and Co., Greenock, for harbour work at Mexico. 
er dimensions are 150 ft. by 30 ft. by 12 ft. 6in. She 
wil] be capable of raising 300 tons per hour from a depth of 
35 ft., and of carrying 300 tons. Besides being fitted with 
the ordinary set of bucket holds and chain of buckets, all 
constructed of steel, and fitted with teeth for rock-cutting, 
she is furnished with powerful centrifugal pumpin 
arrangement for raising sand and other soft material. 
This pump is fitted for discharging through floating pipes 
to a distance of a quarter of amile. The bucket ladder 
projects through the bow, enabling the vessel to cut her 
own flotation. Her engines are of the ccmpound surface- 
condensing type, and will indicate 300 horse-power. The 
gearing, &c., is all of steel. 
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four panels, thus insuring that only one of the four 
leaves shall be cut in any one panel. The cut stick 
is spliced with two wrought-iron clamps, as shown in 
Figs. 34 and 35, the size and number of the clamps 
decreasing towards the end of the truss. These clamps 
consist of plain strips of boiler-plate with l-in. by 
14-in. lips riveted upon them. 

It is evident that there is an excess of material in 
the chords towards the ends; but it is more econo- 
mical to allow this excess than to incur the extra work 
involved in framing a chord of varying cross-section. 


upon cast-iron angle-blocks of a pattern shown in Fig. 
42. For convenience and accuracy in erection, all 
these angle-blocks have the same pitch of face, and the 
same depth, enabling all the braces to be cut the same 
length. This pitch is calculated for the widest brace. 
and is such that when the end of the brace is cut 
square with its side, it will takea true bearing on the 
face of the block. The angle-blocks are cast with 





hollow tubes, square in section, which pass down be- 
tween the chord leaves, into which they are dapped 
| from 4 in. at the centre panels to { in. at the ends. 


lips on underside of the angle-blocks, serve to take up 
the horizontal thrust of the braces. The vertical com- 
ponent is carried down by the angle-block tubes to a 
gib-plate or washer below the chords, the tubes being 
made long enough for this purpose; and thus the 
chord is relieved from all severe crushing strains. 

The counters, with the exception of those ia the 
two centre panels, have no value in the strain diagram. 
Their purpose is to serve as stiffeners to the main 
braces ; and to this end both braces and counters are 





arranged with their greatest width lying across the 


The braces or struts are placed in pairs, and foot | These daps in the chords, together with the daps for | plane of the truss, The floor beams are arranged in 
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pairs, as close tothe panel points as possible ; this | the dress circle, is a bent steel box beam ot a section 
avoids the excessive bending moments on the chords 7in. by 7in., and is tied to the old cast-iron column with 
which occur in the old system of spacing the floor beams | wrought-iron bands. The head is bolted and fixed to 
evenly across the whole panel. The lateral braves foot | the cap of the column with angle-plates. A rolled iron 
upon angle-blocks of a pattern shown in Figs. 40 and | joist 7 in. by 33 in. carries one of the platforms, and a 
41, the rods passing through the chords and lode, as | wrought-iron curb bolted to the cantilever carries the 
shown in general plan. | balustrading. The details of the structure, with the 
It will = observed that in addition to the portal | leading dimensions, will be seen from the illustra- 
bracing, the extreme width of the chords (nearly 4 ft.) tions annexed. The whole of the steel and con- 
affords great stiffness against distortion. structional work has been executed by Mr. Archibald 
The life of a Howe truss in this locality, if built of | Dammay, and the builder work by Messrs. Whitehead 
green timber, undressed, and exposed to the weather, | and Co., of Portland-place, Clapham-road, 
is from seven to ten years ; attheend of whichtime the; The alterations have involved an increase in the 
bottom chords will need renewal. If the truss be | electric light generating plant. A new engine-room 
roofed and housed from the weather, as is now being | has been constructed at the rear of the main building, 
generally done, there is no reason why it should not 
stand for thirty years. With wrought iron at 4 cents 








BRIDGE FAILURE AT STRATHGLASS, 
INVERNESS. 
To THE EpiTor oF ENGINEERING. 

Srr,—I read the interesting article on this subject in 
your issue of the 9th inst., and agree with you that the 
public is to be congratulated upon the early collapse of 
the structure. ; 

I inclose you outline drawings of a system of bracing— 
both upper, horizontal, and sway, which, after the 
girders had been restored to their original form, and 
slight additions made to the flanges, would simply and 
cheaply convert this flimsy affair into a thoroughly stable 
bridge, without contracting the roadway, widening 
the bridge, or altering the general construction of the 
girders. 
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r pound, cast iron at 3 cents per pound, timber at | NIT NOI AA Za 25,25, 
y ek mg per 1000 ft. B.M., labour doctatinn false works) | KRY 
10 dols. per 1000 ft. B.M., the cost of this span would | SxS XD 
be about 6000 dols. ; though the price for labour would, | POP POP GPP PPO DPPODPPOPPQP POPS 
of course, be largely modified by circumstances. | Fig.1. 
ROYAL ALHAMBRA THEATRE. | : 
Tue Alhambra Theatre has recently been in the Fig.2. aN x TaN SN 
hands of the architect and decorator, and one or two | 
interesting structural alterations have been made, the | 
most important being in the grand circle balcony, | 
which has been advanced 6 ft., giving additional seats | 
and promenading space behind. Originally, as may i 
be appreciated by reference to the detailed drawings 249A 7 2 | i N\ 














published in ENGINEERING, vol. xxxvii., page 539, | 

the front of the balcony, as designed by Professor | with a height of roof of about 18 ft., and here there 
Kennedy, was carried on the cantilever principle, | have been fitted two 14 horse-power Otto gas engines, 
as were also the fronts of the galleries above. | instead of the two 9 horse-power engines formerly in 
Each cantilever, as originally constructed, rests on the | use. These drive two of the Electric Construction Com- 
wall at one end and upon a cast-iron socket placed  pany’s dynamos, the output of each being 200 ampéres 
on a column, twelve of ;which are carried from granite | at 110 volts. The total number of lights run is now 550 
blocks in the basement to the dome of the roof, the total | lamps of 16 candle-power, but to this there are being 
length being 72ft., made in seven lengths. The lowest | added 200 more. The lights on the balcony 
length is 10fin. outside diameter and of 14-in. metal. | front are mounted in triples, inclosed in cut-glass 
The cantilevers are all radial, and are connected by | globes on electroliers suspended by a chain from 
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wrought-iron rolled joists curved to the proper radius. | 
These joists again are connected radially by flat bars 
6 in. by 4 in. to give the requisite stability. Further, 
the end of each joist not only rests upon an angle cleat, 
but bas angle cleats on both sides of it, and is made 
continuous with the next joist of the same ring by a 
bar carried over the cantilever. As the columns are 
an important element in the alterations, it may be well 
to state that to insure soundness of the column cast- | 
ings they were made as simple as possible, being | 
straight cylindrical columns with square flanges 9 in. 
fromeach end, The ends of the columns are faced, 
and the upper flange of each is faced also. The ends 
of the columns beyond the flanges are also turned. As 
soon as the lowest length of column was put in place 
and plumbed a bored and faced cast-iron socket was 
slipped over it and the neat length of column was then | 
slipped into the socket, so as to rest metal to metal 

cn the faced head of the first length. The socket was 
made to take all the bracketing, &c., necessary to re- | 
ceive the cantilevers, so that all complication of casting | 
in the columns themselves was avoided. 
In carrying forward the balcony to the extent of | 

6 ft. the architects, Messrs. Clark and Pollard, have 
te in under the old cantilever girders six steel canti- | 
evers fixed upon the columns described. The bases | 
are 10-in. by 6-in. stanchions bedded on massive granite | 





block:. The portion of the cantilever above the | turned the first sod of the recently authorised line from 
basement, viz., from the pit level to the underside of | Marrackville to Burwood-road, 








Section on AA | 


Note 
Ootted lines denote former work 
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brackets. All the metal work is hammered by hand 
and finished in silver and gold ormolu. The fittings 
on the stall floor, and on the grand circle, are entirely 
new. Arrangements, we understand, are about to be 
made for so increasing the generating plant as to light 
all the dressing-rooms with electricity. The electric 
fittings are by Messrs. B. Verity and Co. In redeco- 
rating the grand lounge and stalls, the tones adopted 
were cream, white, and gold, with a little gray blue to 
relieve it. The ceiling has been levelled with fibrous 
plaster to hide the many girders which intersected it, 
and now that it is painted a light blue with gold stars 
it looks lighter and much loftier. The fronts of the 
balconies and proscenium have been entirely redeco- 
rated, and the private boxes draped with amber bro- 
catel. The iron columns are covered with a raised 
gilded material, and the panels of the doors of the 
private boxes are filled with a similar material. In 
place of the ordinary painted proscenium border a new 
and handsome drapery of old-gold brocatelle, corre- 
sponding with the el of the private boxes, has 
been fitted up. This drapery border measures upwards 
of 40 ft. across the stage, and is 18 ft. in depth. The 
quantity of silk used amounts to over 300 yards, and 
it is said to be the largest drapery of its kind existing. 





New South Waters Rartways.—Lady Jersey has 
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When you speak of the horizontal position as better for 
the great mass of girder flange plates, I take it that you 
refer to single-webbed girders only ; as increased stiffness 
is obtained in box-lattice girders by placing the greater 
part of the flange plates on edge at each side of the web, 
although there 1s some loss in effective depth. 

Yours truly, 
GERALD Bankr. 
Overhead Railway Works, Hornby Dock, Bootle, 
Liverpool, September 18, 1892. 





NAVAL BOILERS. 
To THE EprTor OF ENGINEERING. 

Smr,—As Dr. Kirk requests me, in his recent letter 
to you, to say something further on the subject with 
which he deals, perhaps you will kindly allow me to make 
the following remarks. 

I am pleased to find that the interesting investigation 
which Dr. Kirk bas carried out with tubeplates of dif- 
ferent thicknesses, has secured him as an advocate in 
favour of thin tubeplates. 

This is one of the many evidences that there is a strong 
feeling setting up among engineers, that the practice, in 
this country, as regards the thickness of tubeplates, is 
quite opposed to experience and to sound argument based 
upon facts. 

As regards the necessity of using stays or stay tubes to 
resist the strains to which tubeplates are subject, for 
many years we have never adopted them, although, as is 
well known, our boilers are forced to an abnormal extent, 
and we have never had the slightest indication of any 
want of strength, which would certainly have been ap- 
parent in some cases, considering that several hundreds 
of boilers have passed through our hands. 

This is our experience, not only in cases where no leak- 
age occurred, but also with tu which in old times 
leaked to a very serious extent. The above facts, I sub- 
mit, indicate that, notwithstanding leakage of tubes, 
they can be relied upon to continue to act as efficient 
~ if suitably spaced, and assuming the workmanship 
and materials to be of the highest class. 

We have made very exhaustive experiments upon the 
holding powersof tubes in tubeplates ex panded on different 
systems, some ed, some not, with and without fer- 
rules, with parallel and conical holes, which results, if I 
thought they would interest your readers, I would with 
pleasure tabulate and describe ; but it must be borne in 
mind that all these experiments are with tubes and tube- 
plates when cold, and cannot be taken as any reliable 
= to their holding powers under working conditions, 

ut it is satisfactory to know that an enormous margin of 
strength is shown to exist. It must be borne in mind 
that, although when a boiler cools down after trial], the 
tubes are often found loose in their holes, to an extent 
which would lead to the supposition that there was con- 
siderable risk, the same amount of looseness between 
the tube and plate does not exist when the boiler 
is under steam; and experience points to the fact that 
the steaming power of the boiler has stopped long before 
a dangerous condition of things is reached. 

Moreover, the thickness of the tubeplate has an im- 
portant bearing upon the question ; the thicker the plate, 
within cntein ai, the less is the holding power of the 
tubes, because when a boiler having a thick tubeplate is 
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forced the overheating which takes place at the end of 
the tube and on the side of the plate exposed to the fire, 
results in the holding power of the tube and plate being 
seriously diminished, especially if the tubes are expanded 
into parallel holes with a taper —, in which case 
the tube may be in close contact with the plate only where 
it becomes overheated, and not on the side in contact with 
the water, owing to the angle between the rollers of the 
expander and the sides of the hole. 
aring on the subject of thin tubeplates and plain 
tubes, I may mention that only lately we tested by water 
pressure a boiler having no stay tubes, with tubeplates 
zs in. thick to 300 lb. per square inch, and worked under 
steam up to 2101b. without the slightest sign of weakness 
or leakage. 
I remain, Sir, yours truly, 
. F. Yarrow. 
Isle of Dogs, Poplar, E., September 21, 1892. 





STEAM FIRE ENGINE COMPETITION AT 
HAVRE. 


To THE Epiror or ENGINEERING. 

Srr,—I am glad to find some signs of ‘‘ submission to 
the inevitable” in your correspondent’s, Mr. Miller’s 
letter of the 7th ; he could not conveniently do otherwise 
under the circumstances than admit that when he penned 
his first letter to you on the above subject at the request 
of his confrére in business, Mr. Cleaver, he was not versed 
with a proper knowledge of the facts and events arranged 
and tad ake effect in connection with the congress. 

I still adhere persistently to my statement that the re- 
sults which he again troubles you with do not represent 
anything more than ‘‘complimentary and commemora- 
tive presents,” awarded to one and all alike and thesame, 
irrespective of make of engine or efficiency of the brigade. 
The letter in your same issue from the hon. secretary of 
the National Fire Brigades Union confirms this. | 

For the best steam fire ones the Rugby brigade were 
awarded the first prize for their No. 1 “* Vulcan” engine 
by a competent and well appointed jury. 

As regards the drill of the Leyton brigade it was given 
out by the judges on the ground that their time was 
2 minutes 40 seconds as compared with Aldershot 2 
minutes 34 seconds, the captain of the Leyton brigade 
will confirm this, as also reference to the Havre Press and 
the Liverpool Post of August 15, the Post is the only 
English newspaper that reported the news of the congress 
in detail at the time. 

I am, yours obediently, 
F. Marten HAtes, 
General Manager the Fire Appliances 
Manufacturing Company. 
London, September 13, 1892. 
[We cannot continue this discussion further.—Ep. E.] 





MISCELLANEA. 

WE are requested to state that Messrs. Priestman 
Brothers, of Queen Victoria-street, London, and of Hull, 
have undertaken the manufacture of the McGlasson 
reversible screw propeller, and that they will shortly be 
in a position to supply them to intending users. 


The Swedish State Railways are having some of their 
locomotives altered in accordance with the American 
bogie system. Instead of six wheels, the locomotive 
will hereafter have eight wheels, and the tender six 
instead of four. The alterations are being done at the 
works of the New Atlas Company, Stockholm. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended 
September 11, amounted, on 16,403$ miles, to 1,578,016/.. 
and for the corresponding period of 1891, on 16,2893 
miles, to 1,584,885/., an increase of 114 miles, or 0.6 per 
cent., and a decrease of 6859/., or 0.4 per cent. 


The firms of Messrs. John Freeman and Sons and 
the West of England Granite Company have amalga- 
mated, and will in future be known as John Freeman, 
Sons, and Co., Limited. The offices of the late firm of 
John Freeman and Sons, at Penryn, Cornwall, will be 
the head office of the new company. 


Recently at Dresden, in reply to an advertisement for 
12,450 tons of steel rails, the following offers were made: 
By the Konigin Marienhiitte, Cainsdorf, at 124.50 marks, 
free at Zwickau; by the Sichsische Gusstahlfabrik, at 
Dohlen, at 122 marks free at Potschappel; by the 
Bockumer Verein at 128.50 marks, free at Leipsic; by 
-Bolckow, Vaughan, and Co., London, at 127.75 marks, 
free at Dresden, duty paid. 


The Mayor of Manchester on Wednesday informed the 
City Council that if the Manchester Ship Canal should 
prove a failure, and should pay neither interest nor prin- 
cipal on the loans advanced by the Corporation, the cost 
to the ratepayers would not exceed 1s. in the pound for 
forty-seven years. The statement was made in conse- 
quence of sensational rumours in circulation as to the 
extent to which the Council was involved. 


In a recent discussion before the American Society of 
Civil Engineers, Mr. A. F. Sears, Member of the Society, 
remarked that at the present day it ought to be impos- 
sible for experienced professional men to make the mis- 
take of requiring the construction of a waterproof bank 
of pure clay. Nevertheless, only two years ago he had 
found a member of the Institution of Civil Engineers 
recommending a masonry dam at a place in South 
America, because all the clay to be found in the 
vicinity was mixed with sand or gravel, which every 
- should know is, for such a purpose, superior to pure 
clay. 

The fortifications at Heligoland are being pushed ahead 


with much energy, and about 400 hands are at present 
employed. The whole west coast of the little island is 
being virtually undermined so as to procure secure places 
for men and the heavy guns. The tunnel from the 
landing stage to the north point of the ‘‘ Oberland” is 
already completed. All the material has to be conveyed 
to the island from the continent, and the bulk of it is 
raised to the higher plateau by means of cranes, pumping 
appliances, &c. en the fortifications are completed, 
they will be able to accommodate some 10,000 to 12,000 
men. The heavy guns have not yet arrived, but several 
smaller guns are already in position. The work is pro- 
ceeding both night and day. The German authorities 
have done all they could to remove everything remind- 
ing of the English sovereignty. 


A committee of the New England Roadmasters’ Asso- 
ciation report that, on the whole, no additional labour was 
required in using heavy rails rather than lighter ones. 
There was, perhaps, some increase of labour incurred in 
handling the rails, but once down they required less atten- 
tion. On account of their greater stiffness there was less de- 
flection under the load, and less tendency towards creeping. 


Stronger and stiffer joints could be made which, with the | pe 


wider heads, affording greater wearing surface, insured a 
longer life to the rail, and the wider — increased the 
life of the ties and lessened the labour of renewal. In 
regard to surfacing, cleaning, and other section work it 
could not be said that it was increased by the use of the 
heavier rail. Taking all things into consideration, the 
committee thought that the heavier rails would not have 
to be renewed as often as the lighter, and the labour thus 
saved was very great in comparison with any extra 
labour which might beinvolved in preparing and handling 
the heavy rail. 


The Ministry of Marine has adopted for several of the 
newer ships of the French Navy a method of indirect 
sighting which was invented by Captain J. A. E. Bonnin 
de Fraysseix, and which is known as “‘le tir optique.” 
The principle of the invention is that of the camera 
obscura, and the convex lens is screwed into the gun in 
place of the foresight. Reflecting mirrors convey the 
image to a white circular screen, which occupies a 
secure position, and which is arranged so that when 
the image of the object to be fired at overlies its 
exact centre the gun is properly trained. Experiments 
with “‘le tir optique ” were first made so long ago as 1878 
on board the training ship Souverain, but were after- 
wards for a long time abandoned. They were resumed in 
1890 on board the St. Louis, and subsequently on board 
the Duguesclin, Hoche, Courbet, and Achéron ; and last 
year a commission was appointed to examine into the 
merits of the invention. This has reported in the most 
favourable terms. The system seems to be specially 
advantageous for use in turrets, in that it obviates the 
necessity for sighting directly from the ports or from 
sighting-hoods, and in that it enables the size of ports to 
be considerably reduced. 


In a report on piling versus mudsills for bridge foun- 
dations, presented tothe seventh annual meeting of the 
Illinois Society of Engineers and Surveyors, Mr. L. E. 
Comtine states that in general piling is much cheaper 
than using mudsills, the average price of the former being 
about 30 to 35 cents per foot of pile left in the structure, 
whilst the timber in the mudsills costs on an average 
about 25 dols. per 1000 ft. board measure. The piles 
make also a more stable foundation, as the mudsills heave 
with every frost, entailing continual expense for mainten- 
ance. Moreover the mudsills have a much shorter life. 
According to the Superintendent of Bridges of the Rocky 
Mountain division of the Northern Pacitic Railroad, the 
average life of timber structures on that division is as 
follows: Howe trass bridges constructed of Oregon fir 
ten to fourteen years, according to location; ditto built of 
Montana pine, six to eight years; decks of pile bridges, 
pine, six to eight years ; Oregon fir, ten to fourteen years; 
pine piling, four years ; fir or tamarac piles, six to nine 
years; mudsills, four years. Taking everything into 
consideration he concludes that it would be advisable to 
use piles rather than mudsills, even if the latter cost more 
than twice as much as the former, instead of as usually 
the case, much less. If mudsills are used, they should be 
constructed of durable wood in preference to pine. 


In his annual report to the Engine, Boiler, and Em- 
loyers’ Liability Insurance Company, Limited, Mr. 
ichael Longridge, M.I.C.E., draws attention to the 
repeated failure of spurwheels running at high speed and 
transmitting upwards of 1000 indicated horse-power. 
During the past twelve months three such cases came 
under his notice. In the first case the wheel was of cast 
iron, with 120 teeth 5}%in. pitch and 18 in. wide. The 
pinion, also of cast iron had forty-twoteeth, and the power 
transmitted was 1130 horse-power, the speed of pitch 
circle being 2242 ft. per second. The teeth of the spur- 
wheel cracked at the roots. The second case was a ve 
similar one. The —— in question had 170 teet 
of 4} in. pitch and 19 in. wide, the speed at the pitch 
line being 2410 ft. per minute and the power transmitted 
about 1200 horse-power. The teeth also failed in this 
case. The third case of failure was practically the same 
as the first, the wheel having 120 teeth 54 in. pitch and 
18 in. broad, and the speed at the pitch line 2406 ft. per 
minute. Mr. Longridge holds that the only way of avoid- 
ing such failures is to considerably shorten the teeth, so 
as to limit the are of contact on each side of the pitch 
~ to little more than half the pitch. Some few builders 
ave taken steps in this direction, and so far as they have 
gone the results have been satisfactory, the wheels run- 
ning smoothly, holding grease well and showing little 
wear. 





Mr. Leech, an official in Perak, in a recent report, 
describes a new method of tin mining which is being 





adopted in that State. He says the system of mining in 
Kinta during the last year has completely changed, owing 
to the introduction into general use of short wash-boxes, 
called by the natives “‘lanchut kechil.” Up to the end of 
1890 they were hardly known ; now they are used every- 
where. The wash-box — formerly was 30 ft. long, 
and could only be u with a considerable head of 
water ; a 6-in. steam pump could only keep two boxes 
going, and, as a natural consequence, only land in the 
neighbourhood of large streams of water, or in which the 
owners could afford steam or water-power pumps, could 
be worked. Considerable capital was therefore n 

to open a mine, and the only part of the land wort 
washing was the karang or rich tin deposit, found at a 
depth of from 10 ft. to 50 ft. below the surface. The 
introduction of the ‘‘lanchut kechil” has changed all this. 
The box itself is but 8 ft. long, and costs 4 dols. It can 
be put up wherever there is a pool of water, instead of 
requiring a steam Lex 4 ; it can be supplied with water 
by one man ladling with a kerosine tin, and, instead of 
thousands of dollars being spent on stripping the surface 
soil before the karang could be reached, the surface soil 
itself is now washed in the “‘lanchut kechil,”’thesame water 
ing used over and over again, and the mining coolies 
earning 30 cents to 3 dols. a day each. Five or six men 
work to one box. Owing to the small quantity of water 
used under this system thousands of acres of land, which 
— ne looked upon as unproductive, are now being 
worked. 


On Monday last, the 19th inst., a new pontoon dock, 
designed by Messrs. Clark and Standfield, engineers, 
11, Victoria-street, S.W., for the Smith’s Dock Company 
of North Shields, was agg | opened by the managing 
director of the company, Mr. Eustace Smith. The dock 
in question, which is one of Messrs. Clark and Stand- 
field’s one-sided type of dock, known as an “ off-shore 
dock,” was built by the owners at their yard, and has a 
lifting capacity of 3000 tons, with an over-all length of 
335 ft. and a beam of 67 ft., although, owing to the 
special design of this type of dock, these ae do not 
give the limit of the maximum size of ship that the dock 
can accommodate, it being able to take vessels of a length 
of 350 ft. or more, and in the case of light vessels, such as 
paddle-boats, could, as regards beam, lift any that are as 
yet built. The position of the dock is very unique, as, 
owing to the —— of the site, it had to be placed 

arallel to the shore line, and lies right back in a recess 

hind the line of the quay walls, so that vessels enter- 
ing the dock are sheered in with the current instead 
of having to swing at right angle across the stream. 
A marked feature about the present dock is the extent to 
which the engineers have introduced mechanical ap- 
pliances to facilitate the berthing and unberthing of ships, 
as well as the lifting of them, with the view of saving 
manual labour as much as possible. For this purpose 
hydraulic power has been largely employed, and the whole 
operation has been so much simplified that the managing 
director, in the course of his speech, remarked that he 
would be perfectly ready to undertake the berthing and 
lifting of a 3000-ton ship with only himself and one 
assistant on the dock. Practically the advantage and 
simplicity of the arrangements are shown by the fact that 
the whole crew of the dock consists of labourers and boys. 


According to an official summary issued from Simla of the 
revenne and expenditure connected with Indian irrigation, 
the record of the past year shows how very remunerative 
such works are. On productive works to the end of 
1890-1 the direct outlay has amounted to Rx.25,465,000, 
upon which a net return of 4.81 per cent. is derived, with- 
out taking into account the old irrigation system in 
Madras. oe this were included the average return from 
all productive works would amount to 5.8 per cent. 
These aggregate results include figures relating to pro- 
jects akan the Chenab Canal, in the Punjab, and the 

angham and the Periyar projects in Madras, which were 
still in various stages of construction during the year 
under review. The capital outlay on these is unproduc- 
tive until complete, and the general average return is 
reduced in a corresponding ratio. The same remark 
yg to the large addition made to the capital outlay 
of the Lower Ganges Canal, on account of the new 
aqueduct over Kalinadi at Nadrai, as it will take time 
before irrigation can recover from the check caused 
by the failure of the original aqueduct. The figures 
also include those relating to the Orissa project in Bengal, 
and the Karnul Canal in Madras. These two works 
were first undertaken by companies under a 5 per 
cent. guarantee from Government, but being en- 
tirely unproductive the companies were bought out. 
The capital outlay on these two projects has 
amounted to Rx.4,585,919, on which large outlay there 
is less than no return, the working expenses during the 
year having exceeded the receipts by Rx.12,707. On the 
other hand, the returns from some of the works are extra- 
ordinary good. Out of 35 irrigation works classed as pro- 
ductive 15 yielded over 4 per cent. on their capital out- 
lay, ranging from 40.2 per cent. in the case of the Cauvery 
system in Madras to 4.5 per cent. in the case of the Agra 
Canal in the North-West Provinces. On the whole, 
returns from the systems, which really fulfil the condition 
of being productive, are more than sufficient to cover 
the deficits on the systems which, though classed as pro- 
ductive, do not attain to the necessary standard. The 
aggregate profit to the State to the end of 1890-91 on 
account of the former, after paying 4 per cent. interest 
on capital outlay, amounts to Rx.10,737,022, whereas 
the dehcit on account of the latter, including accumulated 
arrears of simple interest, amounts to Rx.6,620,520. 
The net profit, therefore, amounts to Rx.4.114,502. 
In 1886 the area irrigated is shown as 5,292,733 acres, 
bringing in a gross revenue of Rx.1,813,185. In 1890-91 
the area was 7,172,468, and the return Rx.2,312,787. 
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might be, a certain velocity, and then let it 
run on till it came to rest, or drew a 
train over the line by an engine, the power exerted 
by which was kept as constant as possible. The 
changes in velocity were then a measure of the 





THE RESISTANCE OF RAILWAY 
OURVES. 

Amonest the most interesting papers which 

pear in the last issue of the ‘‘ Bulletin de la 
Chamaietion Internationale du Congress des 
Chemins de Fers,” are those dealing with the pas- 
sage of vehicles round curves. The subject had 
previously engaged the attention of the Congress, 
and in the volume of their Proceedings for 1889, 
is to be found a very valuable and interesting 
article on the subject by Mr. D. Banderali, of the 
Northern Railway of France. This paper, how- 
ever, dealt mainly with the various details of con- 
struction, such as bogies, Bissel trucks, radial 
axleboxes, which have been adopted from time to 
time with a view of facilitating the passage of 
vehicles round curves. A theoretical discussion of 
the question is also given, and in summing up the 
author concludes that bogie or Fairlie engines may 
be advantageously used on all lines in which the 


| minimum radius of curvature is less than 500 metres 


(1640 ft.), unless the requisite tractive power can 
be obtained with an engine having a short wheel 
base, in which case the bogie becomes a useless com- 
plication. For easier lines and for high speeds, the 
bogie engine is still to be preferred, but six-wheeled 
carriages having more or less play in the axle- 
boxes work very well on such lines, and bogie 
carriages should only be used when the traflic is of 
such a nature that these necessarily large vehicles 
can be usually filled. These latter have, however, 
the advantage of being capable of being run on any 
line whatever, and of being easily kept in repair. 

The above conclusions, however, appear to be 
much in the nature of ‘ pious opinions,” and engi- 
neers of equal authority with M. Banderali assert 
that they have found no advantages to result from 
using bogies, which they condemn as useless on 
ordinary lines, but at the same time on a very bad 
line they would all, without exception, we believe, 
use bogie rolling stock. Indeed, such stock has 
frequently been driven at 40 miles an hour on an 
unballasted line, without accident. This being so 
the advocates of the bogie assert that the device 
which is a necessity on a bad road, is naturally also 
advantageous on a good one, but the logic is not con- 
clusive, and, further, exact data of comparison were 
required. 

Indeed, very little was positively known as to the 
effect of curves on increasing resistance till the 
French Government organised a series of experi- 
ments on the subject in the November of 1890. 
These experiments are not yet completed, but a 
résumé of their principal results so far obtained is 
given by M. F. Lancrenon and M. le Chatelier in 
the last issue of the Bulletin. Previous experi- 
ments had been made neither with sufficient care 
nor with sufficient completeness to afford accurate 
data. Indeed, the problem is not an easy one, as 
the results are much affected by the atmospheric 
conditions. In one instance the resistance of the 
same train, running over the same piece of line and 
in the same direction, was doubled after an hour’s 
interval. Wind is particularly injurious, but a fog 
also makes a great difference to the ease with 
which a train rounds a curve, as it lubricates the 
rails. Moreover, the results of the traction dynamo- 
meter usually used cannot be employed without cor- 


5 | rection, as by its means no account is taken of the 


acceleration of the train, some of the stored-up 
work in which is expended by the speed being 
lessened on entering a curve, the resistance of 
which it helps to overcome. No account of this is 
taken by the traction dynamometer. The French 
Commission proceeded on a different plan, and made 
use of an instrument invented by M. Desdouits. 
This consisted essentially of a pendulum hung on 
the car to be tested. When the car runs at con- 
stant speed the pendulum hangs vertically, but at 


go4| each change in the velocity it lags behind or ad- 


vances, in reference to the car, by an amount pro- 
portional to the rate of acceleration. The pendulum 
is provided with an autographic arrangement by 
which it records its displacement on a travelling 
band of paper, and from this record the resisting 
forces on the car at different parts of the line can 
be calculated. In their experiments the Commis- 
sion either gave a car or train, as the case 





resistances overcome. M. Desdouit’s apparatus 
was thoroughly tested, and the Commission satisfied 
themselves of its accuracy, but as a check electric 
chronographic records of the times of passing over 
each successive 10 metres of track were taken, to- 
gether with readings of an ordinary traction dyna- 
mometer. The experiments of the committee were 
made on a number of the French standard gauge 
lines, in one of which curves as sharp as 82 ft. 
radius were attainable, but the most important re- 
sults were got on a length of line specially con- 
structed for the purpose at Noisy-le-Sec. The 
line consisted of a tangent followed by 90 metres 
of a curve of 300 metres radius, then 235 metres of 
tangent, then 190 metres of a curve of 200 metres 
radius, then 250 metres of a curve of 150 metres 
radius, then 150 metres of a curve of 100 metres 
radius, then a tangent of 201 metres, then 82 metres 
of a curve of 150 metres radius, followed by 164 
metres of tangent. The line was laid with steel 
Vignoles rails, weighing 60 lb. per yard, and 26 ft. 
long. The whole of the line was level, and initially 


no superelevation was given to the outer rail on the. 


curves, but afterwards the outer rail was raised to 
3.2 in. above the level of the interior one, and 
still later to 6.4 in. 

Observations were made as to the way in which 
the wheels touched the rails by placing a thin 
sheet of zinc on the rail in front of the wheel and 
removing it after the wheel had gone over it. An 
automatic apparatus was used for this purpose, as 
it was found that it could not be done quickly 
enough by hand. Both the elastic and permanent 
deformations of the line were also noted. Nearly 
every type of engine and car used on the French 
railways was experimented with. The Table on 
the next page gives a summary of some of the 
results obtained. 

The tirst three engines in the Table were fitted 
with apparatus allowing a certain amount of play 
longitudinally to the leading and trailing axles of 
the engines, and it is noteworthy that this arrange- 
ment, so far from decreasing the resistance of 
the engine on running round the curves, rather 
augmented it, as the resistance was lower when 
these axles were fixed soasto prevent these devices 
from acting. 

Very many more experiments were made than 
we have space to deal with here. Thus the effect 
of greasing the rail or wheel flanges was studied, 
and found to result in a notable decrease of the 
resistance. Various forms of tyres were also tested, 
and it was found that cylindrical tyres and tyres 
coned to 1 in 20 as usual, gave equal resistances so 
far as they were tested, but i increasing the coning 
to 1in 10 reduced the resistance materially, though 
these experiments were confined to the series in 
which there was no superelevation of the outer 
rail. Tyres shaped to correspond with badly-worn 
tyres showed a great increase in the resistance. 
When, on the other hand, the usual circular fillet 
between the flange and the wheel was replaced by 
a conical surface, the passage of the wheels round 
the curves was considerably facilitated, the resist- 
ance due to the curve being only about two-thirds 
of what it was with the normal forms. Bogie 
carriages were not found to have a less specific 
resistance to passing round curves than cars of the 
ordinary type, butgreaterifanything. Thetwotrucks 
appeared to act as two separate cars of the ordinary 
type with very short wheel bases, which is unfavour- 
able to the passage of the car, as the tendency to 
jam increases with the shortness of the base. The 
effect of speed in modifying resistance was not 
studied through a sufficient range to allow of definite 
conclusions being formulated. M. L. le Chatelier, 
the able secretary of the Commission, concludes, 
however, that so far as the experiments go they 
show a constant resistance for all speeds up to 
19 miles an hour in curves of 656 ft. radius and up to 
25 miles an hour in curves of 320 ft. radius. Above 
these limits the resistance increases proportionately 
to the speed. These remarks apply only to cases 
in which there is no superelevation. 

One of the most important points to be settled 
by an investigation of this character is to what 
extent sharpness of curvature should be compen- 
sated for by decrease of grade in locating new lines. 
Owing to the great variations which atmospheric 
conditions make in the resistance of a curve, this 
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_EXPERIMENTS ON THE RESISTANCE OF RAILWAY CURVES. 
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point cannot be easily settled, but it may be noted | known all the world over for something likeforty-two "during the last three years as follows; in 1889 by 
that a slippery state of the rails, which lessens the years. Some changes have, however, been intro- | 8001, in 1890 by 7200, and in 1891 by 3293 members. 
adhesion of the locomotive, also reduces the resist- duced into its constitution and management, the | The rate of increase will doubtless be accelerated by 
ance on the curve, and consequently a curve that is effects of which will probably constitute a new | the new rules as tothe admission of members, and 
properly compensated for fair weather, as compared epoch in its history. At any rate, these changes | the inclusion within its ranks of classes of workmen 
with the tangent, will be over-compensated when | mark a new departure. Hitherto the management | not previously included. 

the rails are greasy. As a fair practical estimate, | has been in the hands of an executive elected from! II. Annual Income and Expenditure.—The total 


however, M. Le Chatelier concludes that the | the metropolitan branches, and only paid for their li income of the Society in 1891 was 189,773I. 18s. 3d., 


extra resistance on a curve of 656 ft., radius is equal | attendances each day, or evening, as the case may 
to slope of 0.4 per cent., and on one of 492 ft. radius | be. Now the Society is parcelled out into districts, 
to a slope of 0.6 per cent. These figures are mate- | each electoral division sending to the Council a 
rially higher than the actual experimental resist- | member, who is paid a yearly stipend. Again, the 
ances found would appear to warrant, and thus| Council decided to add several paid delegates to 
include a factor of safety. | the staff, in addition to the general secretary, assis- 

The commission have also made experiments on | tant general secretary, and the clerks or assistants 
a curve of 245 ft. radius, and the general results| at the general office. In addition to the general 
obtained have been summed up by M. Le Chatelier | office staff there are offices at Glasgow, Leeds, 
as follows : (1) Every type of engine, carriage, and | Liverpool, and Manchester, and an American- 


wagon used in the every-day working of French | 
railway lines, can pass freely over a curve of 328 ft. 
radius, or even of 245 ft. radius of standard gauge 
line without requiring any widening of the track. 
(2) Such widening is of no advantage, and may 
cause instability and increase of resistance. (3) 
The use of a tangent between reverse curves is 
useful only in point of view of action of the buffers, 
and need not exceed 33 ft. to 66 ft. in length. (4) 
Superelevation can be entirely omitted without 
compromising the safety of the train even at com- 
paratively high speeds. Excessive superelevation 
may become a cause of instability by favouring the 
displacement of the axles towards the inner rail. 
(5) The resistance of all kinds of vehicles, as well as 
of locomotives of different types in curves of 328 ft. 
radius is on an average about 181b. a ton. This 
figure may be reduced to 11 ]b. or 14]b. a ton 
without the use of complicated devices. In curves | 
of 245 ft. radius the average resistance does not 
exceed 22} lb. per ton. 

The question of transition curves has also been 
discussed in the Bulletin, and the experiments at 
Noisy-le-Sec have a bearing more or less direct on | 
this subject, but we must reserve this important | 
subject for a future article. 





THE AMALGAMATED SOCIETY OF | 


ENGINEERS. 

Tue recent conference of the general council of 
the Engineers’ Society proposed that the name 
should be changed to the International Amalga- | 
mated Society of Engineers, but the members de- 
cided by the ballot, recently taken, to adhere to the | 
old name, by which it has been so honourably | 


Canadian Council and an Australian Council, with 


paid officials. The growth of the Society, the ex- | 
tended area which it tovers, and the multifarious | 


objects embraced within its operations, have 
rendered it necessary to effect some changes in 
order to keep pace with its work both of administra- 
tion and organisation. 

The forty-first annual report was brought out 
under some difficulties. The general secretary | 
had died, and then the assistant-secretary.. Under | 
these circumstances the duty of preparing the report | 


' fell to the lot of Mr. William Brereton, as secretary | 


pro tem., as no general secretary had been then 


elected. He completed the work ina most credit- | 


able manner from beginning toend. The volume 
consists of 592 pages, inclusive of the general tables 
prefixed to the branch reports, and is well worthy 
of careful study, by those who desire the welfare 
and prosperity of the masses of the people, asa 
record of self-help. 

I. Branches and Members.—The total number of 
branches at the commencement of this year, 1892, 
was 512, the total membership being 71,221. Of 
these, 18 new branches were opened in 1891, and 
6667 new members were added to the roll. Of the 
total branches, 377 were in England and Wales, 51 
|in Scotland, 15 in Ireland, 28 in Australia, 7 in 
Canada, 42 in the United ‘States of America, and 


|one each in France, Spain, the East Indies, and 


in Malta. The operations of the Society, therefore, 
extend over most parts of the world where freedom |. 
of association exists. Singularly enough, however, 
not a branch exists either in Belgium, Germany, 
the Netherlands, or in Scandinavia, although 


engineering is carried on in these countries, espe- | 


the expenditure being 192,031. 16s. Of the total 
income, 175,2201. represented the usual contribu- 
| tions and 6032/. entrance fees, the total interest 
being only 52041. for the year. The average yearly 
number of branches, of members, of total income, 
and of expenditure during the last decade have been 
as follows in two periods of five years each : 


Number Number Total Total Ex- 


Years. of of Mem- r 
Branches. _ bers. — er one 

1881-5 460 49,455 138,737 140,198 
1886-90 480 57,257 183,919 159,758 

1891 512 71,221 189,773 192,031 


The growth of income is tolerably regular, in- 
_ creasing by the increase of members, and augmented 
| from time to time by levies as occasions arise. The 

expenditure, on the contrary, is irregular, accord- 
ing to circumstances, the amount being affected by 
the state of trade, the presence or absence of trade 
| disputes, the increase or decrease of sickness, the 
number of accidents and deaths, and by the 
| number in receipt of superannuation allowance, and 
by some other causes. The saving in the five years 
1889-90 was 120,802/. by excess of income over 
expenditure. 

III. Benefitsx—The Engineers’ Society stands 
out prominently as the best society of its kind, or 
at least the pioneer best, for the variety and extent 
of its benefits. The cost of those benefits deserve 
particular attention at the present time, when pro- 
posals are being made to institute old-age pensions, 
and the like, by Act of Parliament. The following 
are the benefits provided : 

a. Out-of-Work Benefit.—This is called donation 
benefit, and it includes payments in cases of dis- 
pute. Sometimes these payments are large, but 
usually they are small in comparison with the total 
amount expended in cases of non-employment, 


| otherwise than by strikes. The following represent 


the average total expenditure for this benefit alone, 
in two periods of five years each and last year : 


1881-85. 1886-90. 1891. 
Amount... 47,8587 56,7832. 59,4510. 


The total so expended last year was large in com- 


cially the first two. The membership increased | parison with the previous averages, but the large 








t 














h 











SEPT. 23, 1892.] 





ENGINEERING. 





389 








increase in membership will account for some of 
increased amount, while the disputes in connection 
with the fifty-three hours’ movement on the north- 
east coast, and for an increase in wages in some of 
the underpaid towns, will account for the remainder 
of such increase. 

b. Sick Benefit.—The allowance in case of sick- 
ness will bear comparison with many of the better 
class friendly societies, though it is not so large as 
in a few of the very best of those. The average 
yearly amount expended on this benefit during the 
same period has been as follows: 

1881-85. 1886-90. 1891. 
Amount... 27,8691, 32,2410. 41,7610. 

c. Funeral Benefit.—This includes 51. in case of 
the death of a member’s wife, and of 12/. at the 
death of a member. The average yearly amount 
expended as funeral benefit in the same period has 
been as follow : 

1881-85. 1886-90. 1891. 
Amount... 8215/. 96411. 12,0600. 

The three foregoing benefits are vastly important, 
and cost a large sum annually to keep up. The 
other benefits are not less important. 

d. Superannuation Allowance.—This benefit is 
the one of all others that has caused anxiety to the 
society, and has brought down upon it adverse 
criticism from many quarters. Even had the experi- 
ment failed, it was a grand benevolent project on 
the part of the founders of the union, William 
Newton, William Allan, and the rest. But it has 
not failed, though it has been in operation for forty- 
two years, as the sequel will show. The following 
amounts have been expended in this benefit alone 
since 1880 : 


1881-85. 1886-90. 1891. 
Yearly average 
amount... 28,292/. 38,2811. 44,2217. 


If the union had done nothing more than provide 
for its own aged members it would have deserved 
every commendation. 

e. Accident Benefit.—This benefit is exclusive of 
sick pay, and is altogether outside of superannua- 
tion allowance. The society pays down 100I. in 
case of total disablement, or 50/. in case of partial 
disablement, to enable the member to undertake 
other work. The yearly average amounts so ex- 
pended have been as follow : 

1881-85. 1886-90. 1891. 
Amount... 19400. 20841. 15610. 

The effect of the Employers’ Liability Act of 1880 
has been to reduce the demands upon this branch 
of the Society’s outlay. 

f. Benevolent Grants.—These grants are made in 
cases of extreme distress, often in addition to the 
out-of-work pay, the sick benefit, or the superannua- 
tion allowance, or in temporary cases where none 
of these benefits are demanded. The amounts so 
granted, on the average yearly, have been as 
follow : 

1881-85. 1886-90. 1891. 
Amount... 27400. 24701. 23641, 

g. Grants to other Trades.—The totals so granted 
vary very much. In the year 1879 the total 
amounted to 20,5761. The average yearly sums 
given as ‘‘ assistance to our own and other trades,” 
during the same period as above, have been as 
follow : 

1881-85. 1886-90. 1891. 
Amount... 7185l. 17231. 90677. 

IV. Summary of Benefits Paid since 1850.—The 
total amounts paid to members, and during the 
whole period of its existence, as a consolidated 
society, have been as follows : 

: Amount per 














Nature of Benefit. Amount, Member, 
41 Years. 
Donation benefit, out of £ & «. & 
work ... a pice 1,585, 239 46 19 2 
Sick benefit Fe oe 759,028 2 3 5 
Superanuation allow- 
ance... ies ahs 569 269 2 9 4 
Accident benefit ae 56,081 1 1210 
Funeral __,, aa 233,609 6 4 3 
Benevolent grants... 75,285 1 19 2 
Total for benefits ... 3,278,511 89 8 0 
Assistance in cases of 
dispute ... Fe ss 101,419 Sica s 
Aggregate total ... 3,379,930 91 15 1 


The preceding figures show very extensive opera- 
tions during a period of forty-one years, and they 
enable us to test the possible requirements to meet 
the usual contingenciesof a workman’s life. Without 
going into fractions, the experience of this Society 





seems to be that 23s. per year will provide for out 
of work, 10s. for sickness, 6s. for superannuation, 
3s. for funerals, and about 9d. per year for accident 
benefit ; or, say, a total of about 2/. per year for 
all the benefits, exclusive of management and 
sundry expenses. If the superannuation test alone 
be applied, then it seems that 14d. per week has 
been sufficient for that benefit. Inasmuch as engi- 
neers grow old as fast as most other men, old-age 
pensions ought to be secured at a cheaper rate than 
is generally supposed. 

V. Accumulated Funds.—The test of success and 
of prosperity is to be found in the balance to the 
good year by year. In this instance the balance 
was 237,251/. 9s. 6d. at the commencement of this 
year, 1892, notwithstanding the fact that over 
230,3161. were paid in benefits alone in 1879, with 
only 44,078 members, of which 149,931. went to 
members out of work, and 20,576/. in benevolent 
grants, irrespective of all other benefits. In 1886 
also there was a severe strain, for no less than 
86,4501. were paid to out-of-work members, and 
20,5791. in the shape of benevolent grants. 

VI. Average Number Supported.—The average 
number of members supported monthly by reason 
of non-employment in the five years 1881-5 was 
1905, in 1886-90 the average was 2345, and in 
1891 the total was 2156. The average on the sick 
list monthly in 1881-5 was 1134, in the next five 
years 1886-90 it was 1345, and in 1891 it rose to 
1783. The average number in receipt of super- 
annuation allowance was 1234, in 1886-90 the 
average was 1660, and in 1891 it was 1967. The 
average number in receipt of these benefits in 1891 
was 5906 in each month of the year. The per- 
centage in receipt of the three benefits was 8.2 
per cent. of the entire members. In the year 
1879 the average was 17.5 per cent. of the total. 

VII. Cost of Management.—The total cost of 
management in 1891 was 21,0431. 3s. 6d. Of that 
amount 47271. 6s. 3d. was for printing, stationery, 
books, postages, parcels, and telegrams; 22771. 
4s, 11d. for rents of offices, club-rooms, coals, gas, 
rates and taxes; 239]. 12s. 4d. for property of 
various kinds and repairs ; and 13,7981. 19s. 10d. 
for the salaries of all the officers, including those 
at the general office, branch offices, and of 512 
branches in all parts of the world. The cost would 
be about 12 per cent. of the income, but then there 
were 512 branch club-houses, six district offices, 
and the central office, the total number paid in one 
way or another being about 2050 members and 
persons employed. 

VIII. Conclusion.—The general policy of the 
Society on the eight hours question is expressed in the 
report. Five members were appointed to go to the 
Trades’ Union Congress ; these were instructed to 
support the views of the members as expressed by 
the vote in 1891, when a large majority favoured 
trade union effort as against legislative enactment. 
The Society is true to all the best instincts of its 
original founders ; it is essentially a union of self- 
helpers, by mutual effort and mutual aid, its career 
has been one of steady progress, and practical 
achievement ; and it now stands worthily at the 
head of all industrial associations, a credit to itself, 
and to the great engineering industries with which 
it is connected. 





A YEAR'S WORKING OF BRITISH 
RAILWAYS. 

WuILeE they earned nearly two millions sterling 
more than in the preceding year, the British rail- 
way companies returned to the shareholders in 
1891 a lesser dividend, the decrease being equal to 
ll. per 10001. of stock, not a large amount, but 
relative to the increase in receipts a disappointing 
result. The dividend, indeed, was, with two ex- 
ceptions, the lowest for twenty years. Of course 
extra earnings always mean greater expenditure ; 
but the ratio of receipts required for expenses 
on railways was 55 per cent., so that more traftic 
should not involve a corresponding addition to 
outlay. The cause is to be found rather in the 
extra demands of labour, as is clearly shown in 
the Board of Trade report issued this week. The 
increase in traffic is equal to 2.4 per cent., although 
the train mileage increased by 3.2 percent. Owing 
to shortening of hours more men have had to be em- 
ployed, and higher wages paid. An analysis of 
the returns of fifteen companies, which own 85 
per cent. of the lines, shows that the wages 
for working of engines are 64 per cent. greater 
than in 1890, and 16 per cent. higher than in 1889. 








So also in the traffic department, although here the 
increases are barely so great ; but in both depart- 
ments 1,600,000/. extra have had to be paid, and 
when it is remembered that the same ratio will be 
true of the other 15 per cent. of the railways, it 
may be said that labour has practically got the 
whole of the extra two millions earned. Again, fuel 
has cost much more. The same companies to earn 
2.4 per cent. more ran 3.2 per cent. more mileage, 
but to do this had to pay for coal and coke 11 per 
cent. more. In two years the expenditure for coal 
has increased 50 per cent. from 2,317,0001. to 
3,491,000/. in the case of the fifteen principal 
companies, and yet the train mileage for all the 
railways was only 7 per cent. greater. It is 
not possible to estimate labour’s share of this 
advance, but with sliding scales an increase in 
the price of coal per ton at the mines from 6s. 4}d. 
to 8s. must have brought the miner an advance in 
remuneration. Had wages remained at the same 
rates as two years ago these two items alone would 
have been two millions sterling less, even allowing 
for an increase consequent on mileage, which 
would have made an appreciable difference on the 
return to capital. 

It is true that more capital now seeks remunera- 
tion ; the increase in the year is 15 millions, exclud- 
ing the addition due to the ‘‘ watering” of stock. 
But as we have already indicated the increase in 
traffic would have, under ordinary circumstances, 
provided the dividend for the extra 22 millions, the 
nominal increase. Passenger traflic shows an addi- 
tion of 803,000/. entirely in the third-class and season- 
ticket payments, the other two classes showing a 
falling off. Goods traffic increased at the same 
ratio, the addition being one million, and miscella- 
neous traffic has improved to the extent of 100,0001., 
due probably to the running of steamers by several 
additional companies. The total increase is there- 
fore 1.9 million, rather less than the addition in 
the previons year, the falling off being due alone 
to passengers. The goods traffic shows a satisfac- 
tory internal trade ; it is significant, however, that 
for the first half of this year the leading companies 
report a decrease of about 2 per cent. in their total 
earnings. The mineral traftic last year showed an 
increase of 2.6 per cent. in quantity and in receipts 
of 3 per cent., the amount of coal mined being 
2.1 per cent. more, but iron ore raised and pig iron 
produced showed a decrease of 64 percent. Coal 
shipped also showed a large increase. Merchandise 
carried was greater by 1.7 per cent. in tonnage and 
by 2 percent. in receipts. The total tonnage in- 
creased by about 7} million tons, while the receipts 
increased by one million sterling. 

We have already referred to the extra expendi- 
ture. The companies worked economically where 
that was possible. The number of passengers in- 
creased by 3.4 percent., while the train mileage 
shows an addition of but 3.1 per cent., but the 
receipts were only 2.3 per cent. greater. The 
increases on tonnage and receipts from goods 
were at the same ratios—2.4 per cent.—while the 
addition to mileage was 3.4 per cent. There are not 
the same receipts per train mile, therefore, and this 
fact, combined with the increased expenditure, 
results in a reduction in the net results, as the 
following Table shows : 

Per Train Mile. 





— | Receipts. Expenses. Net Earnings. 
d. d. d. 
1881 61.74 32.28 29.46 
1885 | 58.19 30.93 27.26 
1887 57.63 30.26 27 37 
1889 58.37 30.54 27.83 
1890 58.61 31.82 26.79 
1891 58.12 82.22 25.90 


| 


The old order, of the expenditure and receipts 
moving in sympathy, seems to have been departed 
from. From 1880 to 1888 there was a continuous 
decrease, broken only by a temporary rise in 1882, 
the fall in receipts being 5}d per train mile, and 
in expenses 24d. On the ten years there is a 
decrease of fully 3$d. in the net earnings. The 
expenses per train mile are about 4d. more than in 
1890, and this is made up by an increase of .35d. 
for locomotive power, .25d. for traffic expenses, 
with a slight increase on maintenance, general 
charges, and damage to goods. All other charges 
have been reduced, which is very satisfactory. 

The return to capital averages 4 per cent., the net 
revenue being 36,720,000/. This amount is about 
the same as in the two previous years ; but the in- 
crease in capital causes a reduction in profit per 
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cent. which was 4.10 per cent. in 1890, and 4.21 
per cent. in 1889. The ordinary shareholders have 
suffered most, the average returu to them having 
decreased from 4.51lto 4.24 per cent. In other 
words, half a million less has been divided amongst 
the holders of this stock. 





THE IRON AND STEEL INSTITUTE. 

Tue autumn meeting of the Iron and Steel 
Institute commenced at Liverpool on Tuesday, the 
20th inst., and ends to-day. There were nine 
papers on the agenda, a list of which we gave in 
our announcement columns last week, together with 
a statement of the principal excursions. 

On the members assembling in St. George’s Hall 
they were received and welcomed to Liverpool by 
the Mayor of Liverpool and members of the local 
committee. The preliminary proceedings having 
been disposed of, the President of the Institution, 
Siz Frederick Abel, delivered a short address, in 
the first part of which he announced that the 
council had elected Mr. E. Windsor Richards to fill 
the position of President during the forthcoming 
term of two years. The President proceeded to re- 
view in brief the salient points of the papers about 
to be read. He next made reference to the work 
done by Messrs. Dewar and Fleming in obtaining 
a refrigerating agent by means of liquid oxygen, 
and its bearing upon the tests made as to the 
manner in which the electrical properties of metals 
were affected by temperature. In this way they 
were able to get records at —200 deg. C., and it was 
found that in some cases the electrical resistance, 
which was greater at ordinary temperatures, be- 
came less as the point of such extreme cold was 
approached, so that at last the critical point was 

assed and the conductivity became pronounced. 

he behaviour of different metals varied under 
these conditions of temperature, and the presence 
of a small proportion of alloy would influence the 
results. In this way it was hoped that the purity 
of metals, or the freedom from given substances, 
could be ascertained in a convenient manner. Sir 
Frederick pointed out that this was an instance of 
the manner in which pure scientific research was 
constantly helping practical working. A few years 
ago it was considered a great thing to get a few 
drops of liquid oxygen, but now it was obtained in 
pints, and the investigator had, at his command, a 
supply which might be pronounced satisfactory. 


AMMONIA FROM THE Briast FURNACE. 


The first paper in the list was contributed by 
Sir Lowthian Bell, and was entitled ‘‘On the 
Manufacture of Iron in its Relation with Agricul- 
ture.” This paper had not been printed at the 
time it was read, the author depending upon his 
manuscript for delivery. The paper went very 
fully into the fundamental principles upon which 
plant life and animal life are built up, and is well 
worthy of study to those who wish toinform them- 
selves upon the elements of physiological science. 
From an engineering point of view the chief interest 
rested in a description of the plant by which cer- 
tain by-products are extracted from the fumes of 
furnaces using raw coal, Messrs. Merry and Cun- 
ningham have such a plant in use at their works, 
and the author was able to exhibit a diagram illus- 
trating its arrangement. A system by which cer- 
tain by-products were arrested had previously 
been in use at Baird’s historic works, It would be 
difficult to give an adequate description of the 
plant without drawings, but it may be stated that 
it consists mainly of dust boxes, condensers, 
washers, and scrubbers. It has been suggested to 
treat the gases from the Siemens producers in the 
same way, but this would involve the cooling down 
of the gases to such an extent that a great deal of 
heat would be wasted. Nevertheless, in districts 
where coal was cheap it might pay to do this, but 
at the present time, asa lucrative enterprise, its 
success appears doubtful. 

There was a very brief discussion on this paper, 
owing, doubtless, to the difficulty members experi- 
enced in following it, for the matter is both im- 
portant and interesting. 

Sir Frederick Abel pointed out that the appa- 
ratus shown was the same in principle as that used 
in the purification of coal gas, although the osten- 
sible end to be obtained was different ; for in one 
case it was only desired to cleanse the gas, whilst 
in the other the primary object was the recovery 
of by-products. 

Mr. Snelus said he had been experimenting on 





the growth of grass on his lawn, and had received 
further proof of the remarkable power of sulphate 
of ammonia. He had divided the land into two 
parts, sown it with grass seed, and one of which 
parts he had left in its natural state, whilst the 
other he had spread with a mixture of sulphate of 
ammonia and nitrate of soda. These materials had 
been spread at the rate of 4 cwt. to the acre, the 
proportions being 1 part of sulphate of ammonia to 
3 parts of nitrate of soda. The effect was remark- 
able. In one week the part spread was quite green, 
being covered with herbage, whilst the other part 
remained bare brown earth ; and in three weeks 
the grass had grown to a length of 4 in. where the 
fertiliser had been placed. The same thing had 
been tried with fruit trees with remarkable success. 

Mr. J. Cuninghame referred to the figures given 
by Sir Lowthian Bell as to the profit to be obtained 
by the recovery of products. The author had said 
that working three furnaces at Merry and Cunning- 
hame’s vale they had used 5841 tons of coal. 
The products saved had consisted of sulphate of 
ammonia to the value of 508/., pitch valued at 
379l., and oil worth 210/., the total being about 
1098]. After the expenses of collecting, deprecia- 
tion, interest, &c., had been taken into account, 
the figures showed a balance for profit of about 
7181., or about 2s, 54d. per ton of coal used. In 
commenting on these figures Mr. Cunninghame 
said that Sir Lowthian was absolutely correct in 
his statements on the basis of the information given 
at the time, but it was to be remembered that the 
price of these products fluctuated very considerably, 
and at the present time the business was by no 
means so happily situated. He would say, how- 
ever, that in the north they believed that basic 
phosphate and sulphate of ammonia were the 
fertilisers of the future, and as these were the bye- 
products of the blast furnace, the ironmaking 
industry would have an important bearing on the 
agriculture of the future. 


Furnace TEMPERATURE RECORDER. 


Professor W. C. Roberts-Austen next read a 
aper ‘On an Apparatus for Autographically 
ecording the Temperature of Furnaces.” This 
was ashort paper but one of great value to the 
ironmaker. sy ae one of the series of valuablo 
contributions which the author has supplied on 
this subject, and is the latest outcome of his inves- 
tigations and research. The paper commenced by 
referring to the necessity for obtaining accurate 
records of temperature, as it is now known that the 
variation of a few degrees may, at certain stages of 
metallurgical operations, be fatal to success. 
Analysis shows the composition of the mass, and it 
might be possible, by physical methods, to regulate 
the thermal conditions which determine the passage 
of elements into the iron. Mr. S. P. Martin 
had communicated to the author a_ request 
that he would furnish the Dowlais Works with 
an apparatus which would faithfully record the 
temperature of the hot-blast stoves. The result 
was the present paper, in which the author de- 
scribed the apparatus exhibited before the meeting. 
The author had already described before the Insti- 
tute the means by which records of temperature 
were obtained by a thermo-junction. The original 
apparatus, it will be remembered, consisted of a 
camera containing a reflecting galvanometer of the 
Deprez and D’Arsonval type of about 200 ohms 
resistance. The thermo-junction is connected with 
the galvanometer, and the amplitude of the deflec- 
tion of the spot of light from the mirror affords a 
basis for calculating the temperature. To obtain 
an autographic record the spot of light is made to 
fall upon a roll of sensitised photographic paper 
mounted on a drum actuated by suitable mechanism. 
To avoid the necessity of shifting a single thermo- 
junction from furnace to furnace, provision was 
made for placing each centre of heat in turn in con- 
nection with a single recording instrument. In 
the apparatus shown provision was made for six 
centres of heat to be recorded, and for obtaining 
results upon any or all of these. The results 
would, of course, be intermittent, as the recording 
galvanometer can only deal with one source of heat 
at a time, but enough information would be given in 
order to construct a trustworthy curve of tempera- 
ture, if the time occupied on any one stove were one 
unitin six. By a suitable application of clockwork 
the changing from one to another source of heat to 
recorded could be made automatic, and thus 
manual adjustment be rendered unnecessary. An 
apparatus of this nature, but of a more elaborate 


description, and containing many improvements, 
had been constructed by the direction of Dr. 
Anderson for Woolwich Arsenal. It was possible 
with the pyrometer, which was, in fact, a La Cha- 
telier pyrometer, to ascertain the temperature of a 
hot-blast stove within about 5 per cent., or at least 
10 per cent. of accuracy. The only part that 
wanted replacing was the thermo-junction, and 
that only cost a few pence. 

Dr. Anderson, who rose at the invitation of the 
President, said that the apparatus last referred to 
was not yet in actual use, and his experience of the 
pyrometer was confined to the work of Mr. Roberts- 
Austen in connection with the alloys research com- 
mittee of the Institution of Mechanical Engineers. 
He had always felt the want of a means more accu- 
rate than the eye of determining temperatures in 
metallurgical operations. He would, however, be 
glad if the author would say what was the dur- 
ability of the thermo-couple. He was accustomed 
to hear electricians say that results so obtained 
were not always the same, although the tempera- 
ture remained constant, as the character of the 
current would alter altogether in course of a few 
hours, owing to the change in the thermo-couple. 

Sir Lothian Bell said that he could say some- 
thing on the point raised by Dr. Anderson, as he 
had had the pyrometer in practical use at his works. 
As a matter of fact the junction gave a uniform 
record after being in use several weeks. He had 
tested this in many ways by comparing the records 
of a new couple with an old one, and by testing an 
old one at known temperatures. During his expe- 
rience three or four couples only had been renewed, 
and even had it been more, their cost was so trifling 
that it was not worth considering. It was astonish- 
ing to the speaker to think how long the welcome 
change in blast-furnace practice, which was now 
taking place, had been in coming. The old iron- 
master said that 600 deg. was the right temperature 
of blast ; to go above that meant a-waste of fuel, 
and worse, iron. The speaker knew no reason for 
this particular limit, but in any case it depended 
on the man whose duty it was to keep up the tem- 
perature to record the blast, and it was not to be 
wondered at, therefore, if the records were a little 
wide of fact, as the man would not be tempted to 
register his own omissions. Now that an auto- 
matic record, not subject to human temptation, 
was obtained, something like certainty could be 
depended upon, and interpretations might be found 
for things formerly obscure. 

Mr. E. P. Martin said that there was no doubt this 
was an absolutely practical indicator, the results of 
which would be apparent in the output. He had 
found a Fj ern use in it as a recorder of the 
changing of stoves. Sometimes it would be thought 
that a stove had been changed when it had not 
been, or it would be concluded that the change had 
been made when the operation had not been per- 
formed. In either case the result was a falling in 
temperature of the blast. This was at once indi- 
cated by the recording instrument, and the atten- 
dant was thus checked in his work. That, how- 
ever, was a by-product in the way of advantages, 
the great use of the apparatus being to check the 
work of the attendant, who, knowing there was an 
unfailing record, was sure to attend to his duties. 

Mr. T. Parker asked how the junction was fixed 
and if it was protected. Sir Lowthian Bell said it 
was just put naked in hot-blast mains, 

In replying to the discussion Professor Roberts- 
Austen said that unless the couple were subject to 
a shower of metal, and wanted protection from this 
cause, it was best to have it free. The most suit- 
able resistance was 200 ohms. Very elaborate 
experiments had been carried out in Paris with a 
platinum - iridium thermo-couple, and this was 
found to give accurate results with regard to the 
relation of current to temperature through wide 
ranges. That was platinum-iridium; but since 
then it had been found that a platinum-rhodium 
couple not only gave accurate results, but was ex- 
tremely durable. After months of use it only 
varied a very few degrees. 


THE LIvERPOOL OVERHEAD RalLway. 


The last paper read at the first sitting was a con- 
tribution by Mr. J. H. Greathead on the overhead 
railway now under course of construction in the 
line of docks. As is well known, the author is 
engineer to this interesting line, in conjunction 
with Sir Douglas Fox. We have, on a former 
occasion, so fully described the work* and the 








* See ENGINEERING, vol. lii., pages 713 and 741, 
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COMPOUND PADDLE ENGINES OF THE “GLEN SANNOX.” 
CONSTRUCTED BY MESSRS. JAMES AND GEORGE THOMSON, 
(For Description, see Page 392.) 
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methods followed in the construction, that we need | Elwell-Parker dynamo. The electricity will be 
not enter so fully into the subject as its novelty! carried along the railway by a steel conductor, 
and importance would otherwise demand. It will placed on porcelain insulators, supported upon 
be remembered that the railway is practically one|cross timbers between the rails of each line. 
long iron viaduct. The flooring is on the Hobson | Hinged collectors of cast iron, sliding upon this 
system, by means of which a really remarkable | conductor, will make the connection between the 
strength is obtained with a comparatively small motors upon the train and the dynamos at the 
expenditure of weight. There is no need to repeat generating station. The motors are carried by 
here the very clever way in which many of the diffi- the passenger carriages themselves. A train will 
culties encountered have been overcome. In our consist at first of two carriages, each to seat 56 
former description we did not describe the rolling | passengers, and provided with a motor at one end. 
stock, but we shall deal with the subject more fully The carriages will be so coupled as to give a motor 
at a future date. In the meantime we extract the | at each end of the train, and the motors will be so 
following brief description from Mr. Greathead’s connected together as to be controlled from either 
paper. The railway will be electrical in its work- end by the driver, who will always travel at the 
ing, the power being generated at a station placed front end, changing ends upon arrival at a ter- 
about the middle of the line, where there are| minus, and carrying with him a key, without 
four engines, each capable of working up to 400| which the motors cannot be operated. All the 
indicated horse-power, and each driving a separate | carriages will be exactly alike, and will con- 














tain compartments for two classes of pas- 
sengers, with through communication from end 
to end of the train under the control of 
the guard. A train loaded with passengers will 
weigh about 40 tons. The trains will be lighted by 
electricity, and fitted with the Westinghouse brake, 
deriving its compressed air from a reservoir on 
the train, the reservoir being charged after each 
journey. This system of working the brakes has 
been found to answer well on the City and South 
London Railway. The generating station will con- 
tain at first six boilers of the Lancashire type, each 
30 ft. long by 8 ft. diameter, with a working pres- 
sure of 120 lb., and stoked mechanically. The 
engines are horizontal compound condensing, by 
Messrs. John Musgrave and Sons, Bolton. It is 
intended to commence running with a five minutes’ 
service of trains, but the generating plant is de- 
signed to be capable of working a three minutes’ 
service, and the journey from end to end of the 
railway (inclusive of stoppages) is to be performed 
in less than half-an-hour. There are thirteen 
stations upon the dock portion of the line, and 
a novel feature on the railway will be a system 
(Timmis’s) of automatic signals at all the inter- 
mediate stations, in place of the ordinary signalling 
arrangements. These signals will be electrically 
worked by the trains themselves, and considerable 
saving in the working expenses will result. 

The total cost of the railway, including equip- 
ment will be about 85,000/. per mile. Mr. J. W. 
Willans is the contractor for the works, and the 
Electric Construction Corporation, Limited (Wol- 
verhampton), are providing the electrical equip- 
ment and the carriages. The engineers, Sir 
Douglas Fox and the author, have been repre- 
sented on the work by Mr. Francis Fox and Mr. 
S. B. Cottrell, and Mr. F. Hudleston has had 
charge of the work (for Mr. Willans), and to him 
is due the credit for the design of the tilting and 
swing bridges referred to. 

The discussion on Mr. Greathead’s paper was 
very brief, as there was to be an excursion over 
the line in the afternoon, and it was apparently 
thought that questions might better be put on the 
spot. Mr. Richards asked what provision had 
been made for expansion and contraction, and Mr. 
Perry F. Nursey put the somewhat pertinent 
question as to the probability of excessive noise 
from the passing trains. Mr. Jeremiah Head re- 
ferred to the drainage problem. 

In replying, Mr. Greathead said that expansion 
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and contraction had been allowed for by slotted 
holes at one end of each span. With regard to 
sound, that was a matter which had occupied their 
attention, but a consideration of the subject did not 
lead them to anticipate there would be any serious 
objection on this score. With regard to drainage 
that was well provided for by the construction 
of the Hobson’s floor. Mr. Head had also asked 
whether in advocating iron for this description of 
construction the author had meant to indicate that 
material in preference to steel or in contradistinc- 
tion to masonry. Mr. Greathead remarked that 
in using the word iron he meant it to include all 
metals suitable for the work. 

The meeting then adjourned. 

In the afternoon there were excursions to the 
Lancashire and Yorkshire engineering shops at 
Horwich, and to the Overhead Railway, but the 
weather turned out so cold and damp that the 
pleasure of either trip was much marred. We dealt 
very fully with the admirably planned works 
which Mr. Aspinall has raised up at Horwich in 
connection with the excursion of the Institution of 
Mechanical Engineers last year, so that there is 
nothing to add on this head. The annual dinner 
of the Institution took place in the evening. 

At Wednesday’s meeting three papers were read. 
The first was Mr. Hadfield’s important contribution 
’ on the alloys of iron and chromium, the publica- 
tion of which we commence on another page. 
Following this was a useful contribution by Mr. 
Charles A. Winder on the failures in the necks of 
chilled rolls ; which, however, would have been still 
more useful had the author given an analysis of 
the iron used. The last paper was contributed by 
Professor H. 8. Hele-Shaw, of the Walker Engi- 
neering Laboratories. It contains a full and in- 
teresting description of this establishment and the 
work done there. It is to be regretted the time of 
adjournment had so nearly approached that the 
attention which the subject demanded could not be 
given to the paper which the author had been at 
the trouble to prepare. 

In the afternoon there were excursions to the 
Manchester Ship Canal, to Laird’s Works, and the 
Mersey Tunnel ; besides which various works were 
thrown open to members. In the evening the 
Mayor of Liverpool gave a conversazione to the 
members. We shall deal with Wednesday’s papers 
and the remaining proceedings in a future issue. 





NOTES. 
Lone Istanp and Mitvorp Haven. 

In 1889 Mr. Austin Corbin secured 32,000 acres 
of land at Montauk Point, Long Island. Inside of 
Montauk Point is Fort.Pond Bay, where there is 
never less than 40 ft. of water at low tide; 
Mr. Corbin proposes to run large ocean steamers 
from Fort Pond Bay to Milford Haven. The new 
route would reduce the distance to be run by 300 
miles ; and as there would be no waiting for tides 
in passing over the bar of New York Harbour 
regular time could be made. With this reduction 
in the distance and faster ships Mr. Corbin con- 
siders that a voyage across the Atlantic could be 
made in less than five days, the distance between 
the two points being 2871 miles. The Pennsyl- 
vania and the New York and New England rail- 
roads will be the two principal American feeders to 
the proposed new Transatlantic line, and the Long 
Island and the Pennsylvania companies have de- 
cided to build a tunnel from Jersey City to Brooklyn. 
An agreement has already beer. signed between the 
two companies, and the papers for the incorpora- 
tion of a company to build the passage under New 
York and the Hudson and East rivers have just 
been filed in Albany. This is one of the most 
important features of Mr. Corbin’s mammoth Trans- 
atlantic enterprise. 


Sree, Propvucrion 1x Great Britain. 

The total production of steel during the first half 
of the year, according to the statistical return issued 
by the British Iron Trade Associaticn, shows a de- 
crease of a fourth, when compared with the same 
period in the preceding year, the total being 
1,372,157 tons. Of the decrease of 329,736 tons 
the north-east coast is responsible for over 140,000 
tons, the production there, owing presumably to 
the Durham strike, being but half the output in 
the same months in 1891. Cumberland has a 
decrease of 80,000 tons. Of course, there is no 
substantial basis for indicating that the whole of 
the decrease was due to strikes, since the tendency 
of trade is towards quietness ; but the other dis- 





tricts must have profited by the decrease in pro- 
duction in those parts. Taking Bessemer steel we 
find a net decrease of 29.5 per cent., the total 
having been 649,816 tons. Wales contributes a 
third of this total, and yet the output is only 74 per 
cent. less. Sheftield made rather more than a sixth 
of the total (121,141 tons), and its decrease is 
equal to 19.3 per cent. Cleveland, on the other 
hand, has a decrease of 55 per cent., the output 
being reduced to 83,530 tons, Cumberland returns 
100,000 tons, 45.5 per cent. less than in the same 
months of 1891, and Lancashire and Cheshire 81,157 
tons, a drop of 36 per cent. Staffordshire and Scotland 
also show an increase, equal to 8.43 per cent. ; 
but they only made 47,659 tons. Of the total 83,8 
per cent. was made by the acid process. The 
absence of demand for steel rails accounts almost 
for the total decrease, the rails rolled, 211,884 tons, 
being but a half of the production of the first half 
of last year. Merchant bars were made to the 
extent of 111,366 tons, blooms and billets 87.276 
tons, and plates 34,329 tons. It may be interesting 
to note that the average production per converter 
was 10,035 tons. South Wales, Cleveland, and 
Cumberland get much more than the average. 
Open-hearth steel works have not felt the depres- 
sion so acutely. Scotland, which produced 
more than a third of the total, 252,536 out of 
722,341 tons, has increased its make to the extent 
of 5.3 per cent. Lancashire and Cumberland have 
an increase of 7.4 and Staffordshire of 2.6 per cent.; 
but the other districts show material reductions in 
their totals. The north-east coast output, however, 
is only down 16.5 per cent., the total being 190,662 
tons. Wales 10.4 per cent., the aggregate being 
reduced 15,570 to 133,927 tons; while Sheffield 
and Leeds have made 49,136 tons, nearly a third 
less than in the corresponding period in 1891. The 
net decrease is but 7.3 per cent.—56,574 tons. Of 
the total of 722,341 tons 91.5 per cent. was made 
by the acid process, each furnace producing on 
an average about 3150 tons. 


Tue Russtan PETROLEUM INDUSTRY. 

The active competition now carried on in petro- 
leum between Russia and America lends interest 
to the following figures. The output of Russian 
oil has been as follows: 


Raw Naphtha. Petroleum. 
poods.* poods.* 
1887 165,000,000 44,000, 000 
1888 192,000,000 50,240,000 
1889 205,000,000 61, 485,242 
1890 239,000,000 68,379,049 


The exports from Baku to the following places 
were : 


Batoum. Persia. Russia. 

poods. poods. poods. 
1888 28,415,123 265,321 21,559,565 
1889 37,060,594 385,447 24,039, 201 
1890 44,198,743 312,465 23,867,840 


The following Table shows the quantities of other 
naphtha produce during the same period : 
Engine Benzine, 


Oil. Gasoline, &o, Residuals. 

poods. poods, 8. 
1888 2,576,000 Be 61,846,000 
1889 3,350,060 303,000 88,886,000 
1890 4,518,000 522,000 96,906,000 


The quantities of petroleum exported through 
Batoum to abroad were as follows : 


pood 
1888 22,540,000 
1889 29,383,000 
1890 36,211,000 


During 1890 the exports to the following countries 
amounted to: 


poods. 
England... a ie at 7,870,000 
Austria ... ans i Re eee 6,489,000 
Belgium... 5a i ao 2,095,000 
Germany - me ee ee 422,000 
Holland ... sil we me! 562,000 
Italy... ais Pate - .. 1,740,000 
Portugal... ee os bis ci 16,000 
Franceand Algiers... gk oe 194,000 
The Danubian principalities 592,000 
Greece ... es ue he 2,242,000 
Turkey ... bty MMe a — 3,583,000 
Malta... ig sa asd _ 82,000 
Philippine Islands me 431,000 
India... Me a = “? 4,080,000 
China... ea as pes see 2,474,000 
Japan... a ee a % 2,482,000 
Indian China ... 3,131,000 


The exports of raw and derived naphtha from Baku 


were: 





> One pood equals 36.11 1b.; 62 poods equal £ aels 


to convert poods into tons multiply by .01611. 





Abroad. Russia. 
poods. poods, 
1888 6,007,000 367,000 
1889 7,073,000 461,000 
1890 6,212,000 426,000 
During 1891 the exports were : 
poods. 
Raw naphtha ... . i a3 9,839,000 
Lamp petroleum ies es ... 72 885,000 
Engine oil vas a a as 6,187,000 
88,911,000 © 


Of petroleum, 25,236,000 poods went to the interior 
of Russia, 219,000 poods to Transcaucasia, 328,000 
poods to Persia, 46,204,000 poods to Batoum, and 
896,000 poods to places along the railway. The 
aggregate production of naphtha during 1891 was 
289,575,000 poods. 


First, SEconD, AND Turirp-CLAss Rat~way 
PassENGERS. 

A question demanding consideration on the part 
of the directors of railway companies is the classi- 
fication of railway passengers. The number travel- 
ling first and second-class steadily decreases, the fall 
in receipts throughout the United Kingdom last 
year being officially reported at 1.6 per cent. in 
first and 4.5 per cent. in second. In twelve years 
the payments by first-class passengers had decreased 
from 3.88 millions to 3.14 millions sterling, or 19 
per cent., and of second-class passengers from 
3.45 millions to 2.52 millions, or about a fourth, 
while, on the other hand, third-class payments 
have increased from 13.86 millions to 21.81 mil- 
lions sterling, or about 60 per cent., so that clearly 
something must be done, even admitting that there 
is a need for differential rates. The decrease in 
second-class last year was partly due to the Man- 
chester and Sheffield line ceasing to issue second- 
class tickets over the greater part of their system, 
while there was a great decrease on the Great 
Western. The present conditions of affairs may be 
judged from the following statement, which gives 
the percentage of passengers by the three classes : 


Ratio per 100 Passengers Carried. 


First. Second. Third. 
England ... 3.4 7.8 88.8 
Scotland ... 5.45 1.05 93.5 
Treland 6.8 19.2 74 


That is tosay, of each 100 passengers who travelled 
on railways in the United Kingdom last year 89 
paid third-class, 7.4 second-class, and 3.6 first-class. 
Of course these do not take account of season- 
ticket holders, who have greatly increased in 
numbers lately. Analysing the receipts, which 
include the payments for season tickets, we find 
the result scarcely less pronounced. The propor- 
tions per cent. are as follows : 


Ratio per 1001. Paid. 


: A Season 
First. Second. Third. Tickets. 
England 10.20 8.45 73 8.35 
Scotland 129 1.4 78 ae 
Ireland... 12.7 22.6 60.3 4,4 


Over the whole kingdom, therefore, 75/. out of 
every 1001. is paid by third-class passengers, includ- 
ing season-ticket holders ; 111. 4s. by second-class ; 
and 13/. 16s. by first-class passengers. It is there- 
fore evident that each first-class passenger pays 
four times and each second-olass passenger one and 
a half times the.rate paid by the third-class, Of 
course, distance—an unknown quantity—prevents 
a fair comparison, but there can be no doubt that 
the second-class passengers relative to accommoda- 
tion pay more than the third. The remedy seems 
to be increased accommodation and comfort, or, 
as is advocated in some quarters, a slightly cheaper 
first-class fare to absorb the second-class. Certainly 
in Scotland, where this has been adopted, a good 
result has been attained. Onan average each first- 
class carriage in the kingdom will have probably 
only about three or four persons in a compartment, 
whereas a decrease equal to 30 per cent. in fares 
might increase the number without decreasing the 
aggregate receipts from the first-class or adding to 
the deadweight to be hauled. Such a reduction 
would at all events check the decrease in first-class 
passengers. It has done so in Scotland. 





THE STEAMER “GLEN SANNOX.” 
THE new paddle steamer Glen Sannox, constructed 
by Messrs. James and George Thomson, Limited, 
Clydebank, for the Glasgow and South-Western Rail- 
way Company, is —— the fastest of the Clyde 
nger steamers, if, indeed, she is not the fastest 
paddle steamer afloat, the maximum speed attained on 
trial, with barely 3 in. of air pressure in the stokehold, 
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being 20} knots, while the mean speed of two runs on 
the measured mile was 19.7 knots. The steam pres- 
sure was 150 lb. The official speed trial consisted of 
a run down the Firth, through the Kyles of Bute and 
up Lochfyne. The conditions of contract required a 
speed of 184 knots to be maintained for four hours 
with forced draught, but this speed was exceeded 
by half a knot without resorting to forced draught. 
The Glen Sannox, which is 267 ft. long over all, 30 ft. 
breadth moulded, or 65 ft. over the paddle-boxes, and 
18 ft. depth to promenade deck, is of 610 tons gross. 
The engines, which we illustrate on pages 890 and 
391, are of the compound diagonal surface-condensing 
bp agg, type. The cylinders are arranged side 
by side, and the cranks are set at an angle of 90 deg. 
The high-pressure cylinder is 344 in. in » atest and 
the low-pressure cylinder 74 in., the stroke being 5 ft. 
The valves have the ordinary eccentric and link motion. 
The frames supporting the crankshaft are bolted to a 
bedplate forming part of the ship, and they are fixed 
to a heavy beam athwart the ship forward, being fur- 
ther stiffened by heavy angle-frames at either side. 
The rods which form the guides for the connecting- 
rod also help to strengthen the frames, so that the 
whole structure is very rigid, and as a result there is 
very little vibration even when the vessel is steaming 
in a heavy sea at over 19 knots. The condenser 
is under the main engine, and the pumps are 
worked by a rocking lever on the crosshead of 
the high-pressure cylinder. In the construction of 
the engines steel and brass have been largely 
used, the framing being entirely of steel. Steam ata 
pressure of 150 lb. is supplied by two boilers of the 
ordinary cylindrical marine return-tube type. One 
is double-ended, and the other prec athens 69 there 
being twelve furnaces in all. Weir’s pumps, feed 
heater, and evaporators are used in connection with 
the boilers. One boiler is placed forward, and the 
other aft the engines, there being three separate com- 
partments for the machinery. Both boilers can be 
worked, when required, under forced draught on the 
closed stokehold system, which leaves nothing to be 
desired as regards simplicity of construction and 
management. The engines and fans for increasing the 
air pressure are placed on a platform forward of the 
main engines, and are there under the direct control 
of the chief engineer. Here also electric lighting 
plant, and Messrs. Muir and Caldwell’s steering gear, 
are fitted. 

The vessel has been specially built for the company’s 
passenger service between Ardrossan and the Island 
of Arran, and for this reason the steel plating at the 
bow has been carried up to the promenade deck. The 
hull is constructed entirely of steel, and to the require- 
ments of the Board of Trade, whose officials superin- 
tended the construction of hull and machinery. The 
vessel is sub-divided by steel bulkheads into six water- 
tight compartments. The promenade deck, which 
extends from the stem to within 16 ft. of the stern, is 
the full width of the ship, thus forming a splendid 

romenade for passengers. Between the paddle- 
seme on this deck is a teak deck-house, containing 
captain’s cabin forward and purser’s office aft. The 
deck over this house has been extended for a part of 
the length to the sides of the paddle-boxes, and formsa 
pilot bridge. From this bridge the ship is steered by 
a wheel connected with the steam steering engine 
situated on the main deck, forward of the machinery. 
Telegraphic communication has been arranged from 
the bridge to the engine-room, the after-warping cap- 
stan, which has been supplied by Messrs. Muir and 
Caldwell, the paddle wings, and the windlass. The 
anchor gear, which is forward, consists of a warping 
capstan and engine on the promenade deck, in connec- 
tion with the windlass on the main deck. Abaft of 
the after saloon on the main deck a steam warping 
engine has been placed to facilitate the mooring of the 
ship. 

Fuss the promenade deck there are two large stair- 
ways leading to the main deck—one for saloon pas- 
sengers and the other forward for the second class. 
For the comfort of cabin passengers a deck saloon has 
been provided at the after end. This apartment is 
exceedingly light and airy, unusually large square 
plate-glass windows adding greatly to its appearance. 
The upper part of each sash is hinged for ventilation, 
and on the panes are small squares of ornamental 
stained glass with the company’s monogram in the 
centre. The decoration of the apartment is very 
pretty. Mahogany, amber wood, and sycamore are 
the principal woods used, and the scheme of colour is 
in different shades of blue and gold. The sofas, which 
are covered with figured blue moquette, have been 
arranged on a somewhat novel plan in semicircular 
bays. Beautifully decorated sycamore panels, in 
Louis XVI. style, adorn the sides of the entrance, 
across which hang tapestry curtains similar in design 
to those on the ports. There are three large mirrors 
draped with curtains. Immediately forward of the 
saloon, and on each side of the entrance, are a hand- 
somely furnished ladies’ boudoir and a large smoking- 
room, ‘The first-class dining saloon, which is situated 
immediately below, has accommodation for 90 persons, 


and is entered from the main deck by a double stair- 
way at the forward end. The sides of this room are 
relieved by decorated panels and small turned pillars 
between the sidelights, the prevailing colours being 
delicate tints of pink and pale blue, with gilded 
mouldings to the beams. Large mirrors are placed at 
the after end and in the stairway. Forward of the 
machinery the sides of the ship are carried right up to 
the promenade deck, and large square plate-glass win- 
dows, with ornamental folding sashes at the top, ure 
fitted. Here accommodation is provided for second- 
class passengers, and the officers and engineers are 
berthed in rooms which are furnished in every respect 
similarly to a first-class ocean-going steamer. Suitable 
accommodation is also provided for the seamen, fire- 
men, and stewards. 

The ship is lighted throughout by electricity, up- 
wards of 100 incandescent lamps being fitted for the 
purpose. Several sunbeam lamps of large power are 
suspended over the promenade deck for the conveni- 
ence of passengers landing at night. 

There is the full complement of boats and life-saving 
apparatus required by the Board of Trade, and the 
deck seats, which are placed athwartship on the pro- 
menade deck, are fitted with air tanks to be available 
as life rafts. The Glen Sannox is manned by a crew 
of forty persons all told, and commanded by Captain 
McGregor, who has had a long experience in the 
Clyde passenger trade. 

The construction of the vessel has been superin- 
tended on behalf of the owners by Mr. Robert Morton, 
of Messrs. Morton and Williamson. The vessel’s per- 
formance during trial trips was watched by Captain 
Alexander Williamson, the marine superintendent of 
the company. The vessel is very popular on her 
service. Passengers may leave Glasgow at 9.6 in the 
morning and be in Arran at half-past ten, while busi- 
ness men can leave Arran at 8 a.m. and be in their 
offices an hour later. The same service is provided 
late in the afternoon, and in the interval the steamer 
makes excursions round the Island of Arran or away 
down the Firth almost into the open sea—going round 
Ailsa Craig or Davaar Islands, the cruising speed being 
19 knots. The run from Brodick to Ardrossan across 
the Firth has been done in 334 minutes from signal 
full speed ahead to slow, the engines working at 53 re- 
volutions. This is equal to a speed of 19.7 knots. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was pervaded by a quiet tone, and comparatively 
little dealing took place. In the case of Scotch warrants 
the prices were somewhat firm, and several lots changed 
hands, up to 41s. 8d. per ton cash being paid, and at the 
close the cash price was 4d. per ton higher. Cleveland 
and hematite warrants were idle, and sellers were offering 
at 2d. per ton lower. The settlement prices at the close 
were—NScotch iron, 41s. 74d. ; Cleveland, 40s. 3d. ; hema- 
tite iron, 50s. 3d. per ton. Friday’s pig-iron market 
opened firmly, with a slight improvement in the prices of 
Scotch warrants; but owing to reports of financial 
troubles in London, the tone became depressed towards 
the close, and the price of Scotch iron receded 14d. per 
ton. The dealing was largely of a jobbing character 
during the forenoon. Cleveland was unchanged without 
any business being reported, and hematite iron was 
nominally 3d. per ton lower, and also without any busi- 
ness being reported. At the close the settlement prices 
were—Scotch iron, 41s. 74d. per ton ; Cleveland, 40s. 3d. ; 
hematite iron, 49s. 104d. per ton. A very flat tone 
characterised the market on Monday forenoon, but a 
fairly good business was done. Sales, however, prepon- 
derated, much of the business recorded being of a forfeit 
character. Scotch iron was weak, and dropped in price 
24d. per ton to 41s. 54d. per ton. One lot of hematite 
iron was sold at 48s. per ton, all the year in seller’s option. 
The feeling of the market in the afternoon was a shade 
better, but there appeared to be no inclination to do busi- 
ness, not a single transaction having been recorded — 
within a few minutes of the closing of the market. Just 
at the very last one or two lots of Scotch iron changed 
hands, and the finish was very steady. The closing settle- 
ment prices were—Scotch iron, 41s. 44d. per ton; Cleve- 
land, 42s. 14d.; hematite iron, 49s. 6d. per ton. The 
market was flat on Tuesday morning, and on some sales 
the price of Scotch iron dropped to 41s. 34d. per ton, 
finishing 1d. better. About 10,000 tons changed hands, 
4000 tons being done witha ‘“‘plant” at 41s. 3d. and 
41s. 34d. per ton cash on Friday. Cleveland was offered 
at 39s. 74d. one month fixed, and the cash price fell 14d. 
per ton. In the afternoon the market was quiet, but 
steady, Scotch iron being about 41s. 4d. cash and 41s. 6d. 
one month. About 6000 tons, however, were done at 
41s. 4d. one month, with 1s. forfeit in sellers’ option. 
Business was also done (one lot at each meeting of the 
“*ring”) at 41s. 5d., with acall. During the whole day 
fully 20,000 tons must have changed hands, though a 
large quantity of that was forfeit business. At the fore- 
noon sitting one broker sold about 7000 tons of Scotch 
at 41s. 5d. per ton cash. At the close the settlement — 
were—Scotch iron, 41s, 44d. per ton ; Cleveland, 39s. 104d.; 
hematite iron, 49s. 3d. per ton. Very little business was 
transacted in the market this forenoon. A few purchases 
of Scotch were made to cover over-sales, and the cash 
price rose 1d. per ton at 41s. 54d. Cleveland broke to 
39s. 9d., a loss of 24d. from last night. In the afternoon 








the market was more active, and up to 41s. 6d. cash was 





sag About 20,000 tons changed hands throughout the 
ay. The following are the current prices of some 
se brands of No. 1 makers’ iron: Calder, 50s. 6d. ; 
xartsherrie and Summerlee, 51s. 6d. ; Langloan, 52s. 6d.; 
Coltness, 55s. 6d., the foregoing all ship at Glasgow ; 
Glengarnock (shipped at Ardrossan), . 6d.; Shotts 
(ship at Leith), 52s. 6d. ; Carron (shipped at Grange- 
— 53s. per ton. Last week’s shipments of pig iron 
from all Scotch ports amounted to 7138 tons, as compared 
with 9031 tons in the corresponding week of last year. 
They included 200 tons for the United States, 1300 tons 
for Canada, 280 tons for South America, 171 tons for 
Australia, 515 tons for France, 535 tons for Italy, 236 tons 
for Germany, 607 tons for Holland, smaller quantities 
for other countries, and 2965 tons coastwise. ‘The num- 
ber of blast furnaces in actual operation is now 78 against 
79 last week, and 74 in the corresponding week of last 
year. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 383,476 tons yesterday 
afternoon, as compared with 388,759 tons yesterday week, 
thus showing a decrease over the week amounting to 
5283 tons. 


Shotts Iron Works.—In the annual report of the Shotts 
Iron Company, which was under the consideration of the 
shareholders at a meeting held at Leith this day week 
the directors stated that the abnormally high price of coa 
ruling during the past year, and consequent high rate of 
miners’ wages, combined with a comparatively low price 
for pig iron, had made the manufacture of iron in the 
year unprofitable. With a view to economise coal in the 
manufacture of iron, the directors have had provided 
regenerative firebrick heating stoves for three of the six 
blast furnaces at Shotts, to take the place of the iron-pipe 
stoves hitherto used, so as to admit of the blast being 
heated to a higher temperature. The cost of these new 
stoves was about 6000/. 


Endangering St Enoch Station, Glasgcw.—At the in- 
stigation of the Gl w and South-Western Railway 
Company, an interim interdict has been granted by Lord 
Kincairney, judge of the Court of Session, against the 
Glasgow Pollution Commissioners and the Caledonian 
Railway Company, on account of the latter commencing 
to construct a deep sewer under the St. Enoch Station 
buildings belonging to the complainers. It seems that 
the works were commenced with the sanction of the 
Glasgow Pollution Commissioners without any notifica- 
tion regarding them being made to the Glasgow and 
South-Western directors. The case will shortly be heard 
on its merits. The sewer intended is connected with 
the diversion of the main sewers in the centre of the city 
consequent on the construction of the Central (under- 
ground) Railway which is to connect the extreme east 
and west of the city. 


The Glasgow Subway ; Important Contract.—It is stated 
to-day that the contract for the hydraulic hoists and rela- 
tive machinery for working the Glasgow Harbour Tunnels 
has been secured by the American Elevator Company, 
Messrs. Otis Brothers and Company, of New York, 
where the machinery is to be made. 


Rosewell Gas Coal Company.—At the annual general 
meeting of thiscompany held in Edinburgh yesterday, on 
the recommendation of the directors, a dividend of 20 per 
cent. on the profits of the past year was declared, in 
addition to a bonus of 10 per cent. paid to the share- 
holders last February, being equal to a total dividend of 
30 per cent. The amount of cannel raised during the year 
was about 31,000 tons, an increase of fully 7000 tons over 
the output in the preceding year. 


The Proposed New Inman Liners.—A Glasgow paper 
has stated this week that the contracts for two new 
Inman steamers had been placed on the Clyde—one with 
Messrs. Denny and Brothers, Dumbarton, and the other 
with Messrs. R. Napier and Sone, Glasgow. In reference 
to that matter the following special telegram from New 
York appears in another local paper to-day: ‘‘ New 
York, September 20. The statements cabled from Eng- 
land and published in to-day’s New York papers that the 
Inman Company had decided upon having a couple 
of steamers built on the Clyde produced an early and un 
mistakable contradiction from an official quarter, and this 
has been followed by an announcement of still greater 
importance. It appears that plans for five steamers for 
the Inman Company are at present before the secre- 
tary of the United States Navy, and when these 
have been approved the work of construction will 
be entered upon without delay. It is, of course, to the 
interest of the Inman Company to have these vessels 
built in the United States, as, assuming the work to be 

ual to that of British builders, the company will receive 
a handsome subsidy on each vessel launched in the United 
States, the amount being regulated by the tonnage. For 
all practical purposes the contract has already been 
placed with Messrs. W. Cramp and Sons, from whose 

ards at Philadelphia several vessels for the United 
States navy have been launched, in addition to at least 
three Russian warships, and a long array of large tonnage 
merchant vessels,” 


Proposed Railway from Lochfyne to the Clydc.—The 
latest proposal in connection with railway progress in 
Scotland is to ask the Government for a grant out of the 
West Highland vote to aid in the construction of a light 
line of railway from Strachur, on Lochfyne, to the Clyde, 
a distance of about 16 miles. It is urged that such a line 
would bring Lochfyne within a couple of hours of Glas- 
gow, and that fish caught there in the morning might be 
eaten in London the same evening. 





Cuicaco.—The latest estimate of the population of 
Chicago gives a total of 1,438,010. The suburbs are 





growing at a great rate, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a fairly 
numerous attendance on ’Change, but the tone of the 
weekly market was anything but cheerful, quotations in 
fact all round being easier and buyers being very back- 
ward. There were several sellers of No. 3 g.m.b. Cleve- 
land pig iron at 40s. for prompt f.o.b. delivery, but few 
of them were in a position to dispose of a parcel above 
100 or 200 tons, and where larger lots were required a 
rather higher rate was asked. On the other hand _pur- 
chasers endeavoured to do business at 39s. 9d. for No. 3, 
but sellers would not listen to such a figure. As a 
matter of fact business was done at 40s., and that 
was generally regarded as the quotation for the ruling 
— No. 4 foundry was obtainable at 39s. for a 

elivery and grey forge at 388. For forward delivery 
business might have n done at 1s. per ton less than 
any of the foregoing quotations. Middlesbrough warrants 
were 39s. 9d. cash Saves with sellers at 40s. 14d. The 
hematite pig-iron trade was reported steady, mixed 
numbers Bp dwell east coast brands being about 49s. 6d. 
for early delivery, but for delivery a month ahead busi- 
ness might have been done at less. There was practically 
no change in Spanish ore, rubio being 12s. 3d. ex-ship 
Tees. To-day the market was very flat. Prompt No. 3 
was quoted 39s. 9d. to 40s., and there was xd little 
doing. Middlesbrough warrants were 39s. 9d. cash buyers, 
but the quotations were nominal. 


Manufactured Iron and Steel.—Nothing of a satisfac- 
tory character can be said of the finished iron and stee 
industries, and the outlook for the future is most gloomy. 
Prices are very low and the keen competition of Scotch 
producers materially assists to keep them down. New 
orders are most difficult to secure. Common iron bars 
may be put at 5/. 5s.; iron ship-plates, 5/. 2s. 6d. ; iron 
ship angles, 5/.; steel ship-plates, 5/. 7s. 6d. ; and steel 
ship angles, 5/. 5s., all less 24 per cent. discount for cash. 
Heavy sections of steel rails may be put at 4/. 4s. net at 
works, producers being busy on old contracts, and there- 
fore not at all disposed to reduce their quotations at pre- 
sent. 

Wages in the Shipbuilding Trade.—Y esterday (Tuesday) 
a conference took place at Sunderland between represen” 
tatives of the shipbuilders on the Tyne, Wear, and Tees, 
and representatives of platers and all classes of workmen 
connected with them regarding the proposed reduction in 
wages. After about two hours and a half deliberation a 
settlement was arrived at, and by it there will be a re- 
duction of 5 per cent. on piecework, to take effect on the 
first full pay in October and 1s. per week on time prices, 
to take effect on the first full pay in November. 


The Fucl Trade.—Some interest has been evinced in the 
competition for the Danish State Railway coal contract, 
the result of which is that it has been divided amongst 
Northumbrian, Welsh, and Scotch coalfields. For the 
portion from the north of England, we understand, the 
tender accepted is on the basis of 14s. 9d. c.i.f. at Elsinar. 
On Newcastle Exchange best Northumbrian steam coal 
is 10s. 6d. f.o.b., and small steam from 3s. 9d. to 4s. Here 
good blast furnace coke is 13s. delivered at Cleveland 
works, and is in good demand in consequence of the extra 
furnaces blown in. 








Tur New CUNARDERS AND THE WHITE STAR VESSELS. 
—Sir Edward Harland, Belfast, has written to the Zimes 
as follows: ‘‘In your impression of the 9th, under the 
above head, you give a most interesting account of this 
fine twin-screw ‘‘ Cunarder,” which will no doubt prove 
to be a great stride in advance of the Umbria and Etruria 
of that line. She seems to be almost a facsimile of the 
Majestic and Teutonic, nct only in the model and general 
arrangements of her superstructure, but also in the mode 
of construction, especially in the shell-plating and method 
of supporting the twin-screw shafts in the ‘‘run” without 
the aid of the usual brackets, as well as in the facilit 
with which her present propellers, if found too small 
(which experience can only determine), may be increased 
in diameter by overlapping them in the manner which 
has been found so advantageous in the Majestic and 
Teutonic, as being not only snugger when docking, but 
less apt to ‘‘race” in a beam sea. The larger hull, 
on more modern proportions and lines, and _pro- 

»xelled by more economical machinery than in the 

Jmbria, will no doubt be a great “pull” for the 
owners, whilst giving greater speed and comfort to 
the travelling public ; indeed, I think, too, that 
the owners and builders of the White Star Line may 
feel quite flattered by the spirit of imitation evinced in 
this the crowning effort of the Cunard Company.” Re- 
plying Mr. John Inglis, Pointhouse Shipyard, Giseeow, 
says: ‘In a letter to you, Sir Edward Harland calls 
attention to the method of fitting the shafting of the new 
Cunarders without brackets, which he considers a flatter- 
ing imitation of the Belfast practice. The method is 
doubtless a good one, but it was not adorzted for the first 
time in the Teutonic. My own firm built the twin-screw 
steamer Cosmos in this manner in 1865, and another, the 
Jaguarete, in 1867; but we are debarred from claiming 
originality by the fact that on e 190 of the Transac- 
tions of the Institution of Naval Architects for 1864 are 
te be found two drawings showing twin screws carried 
in this manner. It is amusing to find (at page 197 of the 
same volume) Captain Symonds, the author of the paper so 
illustrated, accusing a Belfast gentleman of appropriating 
without, acknowledgment, his specialité in fitting twin- 
screws without brackets! Overlapping screws were used 

ears ago in vessels built by Messrs Duncan, of Port- 
we ab and engined, I think, by Messrs. Rankin and 
Blackmore, of Greenock.” 


1 | outflow from the rock. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Projected New Railway at Hemsworth.—The Hull and 
Barnsley Railway Company are about to commence a 
branch line between Hemsworth, South Kirby Station, 
and Cudworth, so as to catch the mineral traffic which is 
mer 4 to accrue from the opening up of the new collieries 
in thejintermediate districts. The contract has been 
let to Messrs. Joseph Fairbank and Sons, of the Railway 
Arch, London Bridge, and they will commence operations 
as soon as the harvest is cleared off the land through 
which the line will go. 


Mining Extensions in the Doncaster District.—The de- 
velopment of colliery operations around Mexbro’ is 
causing the district to be one of rapidly-increasing 
importance. Work at the new Cadeby pit of the Denaby 
Main Company is progressing most satisfactorily. The 
difficulties encountered in connection with the work of 
sinking have been exceptionally great, and are thus 
explained officially. ere was a great thickness 
of loose boulder clay from the surface downwards, 
which had to be secured by piling. Eighty yards had 
been sunk before a wedging crib could laid in each 
shaft, and on this cast-iron tubbing was built up to the 
surface. In sinking from 80 to 120 D nme heavy feeders 
of water poured out from the fissured sandstone. In this 
depth of 40 yards, six wedging cribs were laid in each 
shaft at intervals of about six yards, the tubbing being 
built on the second wedging crib to the first to give wy 
rary relief to the pumping engines, but it was found that 
the water followed and increased quickly to its former 
This necessitated the laying of 
another wedge crib, and the building of another section 
of tubbing to the depth of 135 yards, where the lowest 
crib is laid, and the tubbing terminates in each shaft. 
From 80 to 120 yards depth the outflow of water from the 
rock amounted to over 8300 gallons per minute. To lift 
this, eight pumping engines were in operation, four for 
each shaft. This gives some idea of the difficulties to be 
encountered before the Barnsley bed of voal can now be 
reached. The work at night is carried on by means of 
electric lights. Sinking at the Hickleton Main Colliery 
Company’s undertaking will commence shortly, and it is 
expected that the coal bed will be reached in about two 
years’ time. 

The Effect of the Miners’ 40 per Cent. on the Coal Trade. 
—Atademonstration of the Yorkshire Miners’ Associa- 
tion, held at Oughtibridge on Saturday, Mr. W. Parrott, 
the corresponding secretary, referring to the advance of 
40 per cent., pointed out that 6000 miners in this county 
were the first to move in the matter. Some of the owners 
had acknowledged that the experiment had been success- 
ful, and that greater benefits had accrued to the pit pro- 
prietors than to the miners themselves. Since the 
advance was given to the workmen most of the colliery 
companies had made from 15 to 20 per cent. Before that 
some of them had striven hard and could make no divi- 
dend. To those who refused to believe they would ever 
get the legal eight hours for miners he would simply say, 
as they did to those who disbelieved in the possibility of the 
40 per cent. advance—wait and see. It was necessary to 
obtain it by Act of Parliament to prevent the recurrence 
of strikes, which would occur if they struck work for it. 


Iron and Stecl.—There is a better demand for local 
made pig iron and an upward movement in prices, both 
for forge and foundry descriptions. Best bar and boiler 
plates are moving off a little more freely, and makers here 
appear sanguine of an improved condition of things in the 
new quarter. Orders for railway materials are coming in, 
both for home, East Indian, and South African account. 
Rates as given last week are very firm, and as any addi- 
tional pressure in the heavy steel trades will cause a rise 
in the values of hematite Pig, stocks of which are low, 
buyers are placing orders for immediate requirements 
very rapidly. Little improveraent to note in the demand 
for marine materials, and armour-plate manufacturers are 
looking anxiously for some pronouncement from govern- 
ment, as contracts on hand are being rapidly completed. 
Orders for guns, gun forgings, and projectiles, keep the 
plant engaged full time. 





AMERICAN PETROLEUM.—Two more 4-in. pipe lines from 
Titusville and Bradford to the Atlantic seaboard are in 
contemplation, one for refined and the other for crude 
petroleum. 





Tue Late Dr. RupoteH Progtt.—We much regret to 
have to record the death onthe 14th inst., after a short 
illness, of Dr. Rudolph Proell, well known both in this 
country and on the Continent for his numerous inven- 
tions relating to steam engine governors and valve gear. 
Dr. Proell was born at Elbing, in Prussia, in 1845, so that 
he was but forty-seven years old at the time of his death. 
He commen his career at the works of a local engi- 
neering firm, and from 1866 to 1870 studied mathematics 
at the Technical Academy at Berlin, where he took 
his degree as doctor of science. In 1872 he was 
called as assistant professor to the Technical High School 
at Aix-la-Chapelle, where he especially developed his 
system of grapho-dynamics. In 1873, while stfll belong- 
ing to the Aix-la-Chapelle school he was for some months 
connected with the staff of this journal at the Vienna Ex- 
hibition, and wrote a number of communications to our 
columns. In 1874 he resumed the practice of engineering 
as chief constructor of the Gorlitzer Engineering Works, 
subsequently in 1876 establishing himself as consulting 
engineer at Dresden. During the latter part of his 
career he devoted himself to the development of his 
various arrangements of automatic valve gear which 
have now come into such extensive use. 


NOTES FROM THE SOUTH-WEST. 

Wages in Wales.—Representatives of the employers 
and employed controlled by the sliding scale in the South 
Wales iron and steel trades met in conference at Cardiff 
on Saturday, a notice to terminate the sliding scale agree- 
ment having expired September 1. It was stated, on 
behalf of the employers, that while perfectly agreeable to 
the opening of negociations they felt that as the notices 
to terminate the agreement had come from the workmen, 
the proposals for a new or modified scale should also 
originate with the latter. In the result the conference 
was adjourned to permit of the consideration of the 
matter by the general body of employés. The general 
council of the Tinplate Workers’ Union, at a meeting at 
Swansea on Saturday, adopted a resolution instructing 
the executive committee of the Union to confer with the 
manufacturers as to the best means of insuring the pro- 
sperity of the trade in Wales, in view of the effects pro- 
duced by the M‘Kinley tariff. 


The Severn.—A deputation from the Worcester Cham- 
ber of Commerce waited upon a committee of the 
Severn Commissioners on Saturday with reference to the 
further improvement of the Severn Navigation by an 
alteration of the Westgate bridge at Gloucester. In view 
of the fact that the commissioners do not contemplate any 
action in the matter, the Worcester Chamber of Com- 
merce invited the Cardiff and Newport Chambers to come 
to its aid. 

Cardif.—Steam coal has been quiet, the export trade 
not showing much activity. The best qualities have made 
lls. to 11s. 3d., and secondary ditto, 10s, to 10s. 3d. per 
ton. Household coal has been in moderate request ; 
No. 3 Rhondda large has made 11s. 6d. per ton. Patent 
fuel has shown little change. Iron ore has been dull; 
Rubio has made 1ls. per ton. The iron and steel trades 
have presented a quiet tone; there have been a few in- 
quiries for rails, but the demand for tinplate and bars 
has somewhat fallen off. 


Dowlais Iron Company.—The Dowlais Iron Company 
intends erecting two more blast furnaces on the East 
Moors at Cardiff. When the additional furnaces are in 
working order the company’s output will be about 4000 
tons of pig iron per week. 


Swansea Wagon Company, Limited.—The report of the 
directors of this company for the twelve months ending 
June 30, 1892, states that after paying interest on loans 
and debentures (2056/.) there remains 49/. to be carried to 
the credit of the current year. The directors state that 
they have long been hampered in carrying on a large 
manufacturing and wagon-letting business by the fact 
that the ee has not sufficient capital for both pur- 
poses, and that the time has arrived when either new 
capital must be obtained or the manufacturing branch of 
the business must be disposed of. 


Locomotives on the Great Western.—In the course of the 
first half of this year 29 new engines were built by the 
Great Western Railway Company at the cost of revenue. 
The number of broad-gauge engines remaining to be con- 
verted to narrow gauge at the close of July, 1892, was 93, 
as compared with 196 at the close of December, 1891. Of 
the unconverted engines 55 are in the company’s shops, 
and the work of conversion is well advanced. The aggre- 
gate distance run by passenger trains in the first half of 
this year was 8,889,805 miles, as compared with 8,537,396 
miles in the first half of 1891. The aggregate distance 
run by goods and mineral trains in the first half of this 
year was 9,040,459 miles, as compared with 8,851,191 
miles in the first half of 1891. The aggregate distance 
run by trains of every description in the first half of this 
year was accordingly 17,930,264 miles, as compared with 
17,388,590 miles in the corresponding period of 1891. The 
cost of the coal and coke consumed in the locomotive 
department in the first half of this yéar was 199,125/., as 
compared with 201,416/. in the corresponding period of 
1891. The whole cost of locomotive power in the first 
half of this year was 679,089/., as compared with 662,413/, 
in the corresponding period of 1891. 





Norwecian Locomortves.—The Norwegian State Rail- 
ways have ordered two locomotives frcm the Nyland 
Engineering Company at Christiania. The price is to 
be 40,000 kr. (2200/.) per locomotive, and this can only be 
considered an experiment. Only one locomotive has 
hitherto, it would appear, been manufactured in Norway 
(at Drontheim). 





AvstRo-HuNGARIAN RalLtways.—The revenue collected 
upon Austro-Hungarian railways in the first half of this 
year amounted to 13,699,509/., as compared with 
14,055.750/. in the corresponding period of 1891. The 
general result of the past half year’s working will be seen 
to have been relatively discouraging, especially as 6408 
miles of additional line were brought into operation dur- 
ing the six months. 


H.M.S. Arotto.—On Wednesday her Majesty’s shi 
Apollo, which was stranded on rocks during recent nava 
manveuvres, was docked in Chatham pease. Owing 
to theserious damage the vessel had received theauthorities 
found it necessary to exercise very great caution, and two 
divers were employed to assist in the operation. After 
the water had been pumped out of the dock, a minute 
inspection of the bottom of the vessel was made. The 
mischief proves to be even worse than anticipated. The 
outer bottom is terribly battered, being driven out of the 
building line to the extent of 17 in. in several places, 
whilst the keel is completely shattered and the plates torn 
and twisted in every direction. The damage extends 
along the bottom for a distance of fully 90 ft., the most 








serious part of it being on the port side. 
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INDUSTRIAL NOTES. 

TueE Board of Trade Journal for this month is 
minus its usual article on the state of the skilled 
labour market by the Labour Correspondent to 
the Board of Trade. Why is this? These re- 
ports lose their value if they are spasmodic or 
irregular in their appearance. The reports of the 
unions appear all the same, and the chief of them are 
summarised in Industrial Notes, but what we want is 
the official observations upon those reports, and the 
synopsis of their contents. The condition of the labour 
market generally has not materially improved since 
the last memorandum was issued ; in some industries 
the activity is more and more subsiding, but in others 
there appears to be just a gleamof hope. The dispute 
in the Puilding trades at Bromley and the neighbour- 


hood has been settled, so that, inso far as the metro- | 


politan district is concerned, the whole of the opera- 
tives in those branches of trade are working under the 
new conditions as to wages and hours of labour 
agreed to by representatives of the gg gy and 
employed. Now is the time for an effort to made 
to institute a permanent Board of Conciliation and 
Arbitration for the building trades ; never before was 
there so favourable an opportunity, At Cardiff the 
contest is carried on as obstinately asever. Attempts 
have been made to introduce masons and others from 
Scotland and other parts of Great Britain, but little 
real success has attended the efforts. The men are 
getting more support instead of less, so that unless 
some modus vivendi is discovered the contest may go 
on for months. In other districts the disputes in the 
building trades have subsided to a great extent, 
mainly, however, by concessions being made to the 
men by the employers. Generally speaking peace has 
now been restored in three great industries—the boot 
and shoe trades, the tailoring trades, and the building 
trades, all of which wore a threatening aspect about 
this time last month, 





The monthly report of the Boilermakers and Iron 
Shipbuilders indicates a steady decline in those in- 
dustries, with an increasing number of unemployed. 
Commenting upon the monthly returns the report 
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says: ‘‘Looking at the shipbuilding industry in the 
two large shipbuilding districts, namely, the north- 
east coast of England, and the Clyde, it is evident 
that there is a considerable falling off in trade, and to 
fill the many gaps left by the recent launches there is 
nothing like an adequate quantity of new work forth- 
coming. The freight market is so low that com- 
paratively few vessels pay.” Here is a frank state- 
ment of the difficulties—if the vessels do not pay, few 
will build, hence the union has consented to some 
reductions in order to avert further difficulties. On 
the other hand, the report says that trade keeps pretty 
good at Barrow-in-Furness, at Belfast, and at Birken- 
head. The depression in the large shipbuilding centres 
has brought with it another notice of reductions in day 
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| wages and piece rates. The settlement referred to in 
| the last report affected the engineering establishments 
| and not the shipyards, the present notices affect the 
shipyards. The following paragraph is significant, 
and doubtless prudent in view of thesituation. ‘‘ We 
cannot say that the employers have been hasty in 
attempting to force reductions upon us up to the 
—— time, as it is nearly twelve months since the 
ast reduction in the shipyards took place. We have 
sufficient faith both in the employers and our members 
to think that the matter will be settled without a 
strike.” Some of the more ardent spirits of the society 
will probably say that the above paragraph is a base 
surrender of the position. But the council and officers 
of the union are in a better position to know what is 
prudent than the general run of the members, and they 
have consequently the right to guide the men by their 
experience and foresight at this juncture. 


The actual state of trade as regards employment in the 
shipbuilding industries is shown by the fact that some 
4961 are on the funds of the Boilermakers and Iron 
Shipbuilders’ Union, as against 4792 last month. Of 
the total 3697 were out of work as against 3494 last 
month, the proportion being 9.8 per cent. of the 
members as against 9.3 per cent. last month. There 
was a decrease of 54 on the sick list, from 951 last 
month to 897 this month, but there was an increase of 
20 on superannuation allowance, from 347 to 367. The 
actual cost to the union in the month was 5274/. 2s. 9d. 
The balance in hand is close upon 192,000/. The new 
rules regulating apprentices come into force with the 
new year, and an emblematic card has been designed 
with the view of carrying out the rules. The chief 
point insisted upon is that the apprentice shall serve 
five full years at the trade, lost time not being counted 
in the term, so that it must be made up. A new levy 
of 2s. per member is to be voted for the benevolent 
fund, as a strain has been put upon it during the last 
ee Several members have been fined 5s. each for 

osing time through drinking, and one 10s. for the 
same offence. The object of the rule under which 
these fines are imposed is to protect from losses other 
men who may not be able to proceed to work while 
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their ‘‘ mates are on the drink.” In connection with 
this union, Mr. Albert E. Seaton, managing director 
of Earl’s Shipbuilding Company, Hull, and a member 
of the executive committee of the Iron Trades Em- 
ployers’ Association, paid a high compliment to the 
Boilermakers and Ironshipbuilders’ Society in his evi- 
dence before the Royal Commission on Labour, He 
said that its action was of such a kind as almost to 
avoid strikes. There have been strikes by the men 
without the consent of the union, but his firm had 
never had a serious strike with the members of that 
society, The compliment thus paid was not merely 
general, but on certain specific and important points, 
and the executive have acted wisely in reproducing 
the evidence. 





The monthly report of the Associated Ironmoulders 
of Scotland, the second issue of the handsome new 
series, states that trade has been unhinged by the 
general election and the holidays, but with the closing 
weeks of the report trade has been better, showing a 
good many more inemployment than the last report. 
On the whole, the condition of trade is pronounced to 
be most satisfactory as compared with last month. 
The total number of members who had received idle 
benefit was 595, but there were also 220 idle at some 
time during the month, though not on the funds. The 
proportion is large out of a total of 6163 members, but 
as pay is given for days lost through holidays and other 
temporary causes, as well as deficient employment, the 
test of mere numbers does not accurately represent the 
state of trade. The cost is a better test, and by this 
criterion the number really out of work was not large. 
The most satisfactory item in the report, however, is 
that the notices of reductions in wages which were 
given some months ago, and which were postponed first 
of all till July 1, then to August 1, and then to Sep- 
tember 1, have since that time been wholly withdrawn. 
Those postponements, and the ultimate withdrawal of 
the notices, have been effected by friendly correspond- 
ence and conferences between the employers and the 
representatives of the union, the negotiations having 
been carried on in a most friendly manner for several 
months past. No reductions are, therefore, now con- 
templated in the several large districts of Glasgow, 
Paisley, Coatbridge, Dumbarton, &c., nor in the north- 
east of Scotland. In one district, where a strike 
against the proposed reduction had actually taken 
place, the union, with presumably the consent of the 
firm, bought out the non-union men who had been at 
work, and thus brought the dispute to an end. The 
men have rejected the proposal for an eight-hours day 
by Act of Parliament by a majority of 690. The 
votes were in favour of eight hours generally, but to 
be effected by trade union effort. 





The condition of trade in the engineering industries 
of Lancashire continues in the same relatively unsatis- 
factory state, the outlook — regarded as most 
gloomy. Some of the leading firms engaged upon 
specialities are kept tolerably well supplied with 
work, but the general run of the engineering branches 
evince a decided tendency to slackness, and many 
shops are on short time as the result of scarcity of 
orders. The principal machinists are fairly busy 
with work on hand, but very little new work appears 
to be coming forward. Some of the machine-tool 
makers are well supplied with work, but taking this 
branch of trade all through, there is very little new 
work stirring. Locomotive builders and railway car- 
riage and wagon builders are scarce of orders, and 
those which are in the market are competed for most 
keenly. Boilermakers are still fairly off for work, but 
there has been a decline in the amount given out, as 
compared with what it was recently. The trade 
report of the steam-engine makers states that gene- 
rally trade shows a downward tendency with no imme- 
diate hope of recovery. The saad list shows 
an increase over last month, though only slightly. 
The falling-off is principally in the main centres, but 
in the districts where the chief work is heavy 
stationary engines, and in the millwrights’ shops, there 
is a fair amount of work on hand for some time to 
come. Taking all the districts, the reports in detail 
state that the state of trade is good in three districts, 
steady in three, quiet in three, moderate in two, dull 
in seven, bad in one, and declining in one. The pre- 
sent indications are not serious, nor are there as yet 
any complications as regards proposed reductions in 
wages, though notices to that effect he ve been rather 
expected for some little time. The most noticeable 
feature is the general want of confidence, especially in 
the iron trade, the expectation being that something 
will turn up, but not in the good sense—rather in the 
bad—unless the lowering of prices be considered to be 
good, which at the present time is doubtful. 





The state of trade in the Sheffield and Rotherham 
district shows no real sign of improvement. Never- 
theless the indications are by no means so bad as they 
appear on the surface. For example, there is no re- 
duction in the prices of material generally, buyers 
endeavour to obtain concessions, but usually fail to do 





so. The low state of the stocks, especially in hema- 
tites, precludes the possibility of reductions at the pre- 
sent time. Still, in the expectation of lower prices, 
purchasers only buy for immediate use. Every one 
seems to be holding Be in the hope of a fall in quota- 
tions, but it is generally believed that their anticipa- 
tions will not be realised. Many of the great houses 
have scarcely a ton of material on hand, even those 
who usually contract over a period of from six to 
twelve months. So low are the stocks that if prices 
stiffen a little it is thought that there will be a rush 
and a panic, with possibly inflated prices. Stocks are 
not being made to any large extent ; the rolling mills 
are only running from four to five days a week. 
Crucible steel is in very slow demand, though a slight 
improvement has been visible. The poorer brands 
are not so much in demand as the best brands are. 
The chief staple trades of Sheffield are in a very stag- 
nant state, especially the file cutlery and kindred in- 
dustries. Hostile tariffs are alleged to be the chief 
cause of the depression, but a large output preceded 
the tariff changes, so that possibly the average is not 
decreased to any large extent. The engineering in- 
dustries, both in Sheffield and Rotherham, are exceed- 
ingly dull, some say in a bad state, but of course that 
is only as compared with previous records. The dis- 

ute that has existed with the large firm of Messrs. 

odgers and Sons has not been settled, but the strike 
has not extended to other firms up to the present. In 
all the other industries the labour market is tolerably 
free from disputes, though there is a kind of unde- 
fined fear that reductions will come, or be attempted 
in some of the local branches of industry ere long. 





The wages dispute at Ebbw Vale, which has extended 
to Blaenavon, Tredegar, Rhymney, Dowlais, and other 
districts, bids fair to be a rather notable strike. The 
dispute was at one time on the point almost of a settle- 
ment, but other mechanics having struck work at the 
beginning of this month, the negotiations were broken 
off, and the expected arrangement was deferred toa 
later day. The manager of the works at Ebbw Vale 
and the representative of the Boilermakers’ Society 
had an interview recently, but the latter states that 
there is no hope for a settlement at present. The 
Boilermakers’ Society allege that the fault lies with 
the managers of the other works named, who, it is 
stated, refuse to meet the representatives of the union 
to discuss matters. Be that as it may, the dispute 
has extended, and has been complicated by subsequent 
events. The reason why the strike did not embrace 
all the above works at the same time was because some 
of the men were under the arrangements of a sliding 
scale. The union condemns the sliding scale. But is 
not the cause of condemnation rather to be found in 
the basis of the scale than in its actual operations ? 
The rates of wages are said to be from 2s. 54d. to 
2s. 1ld. per day for skilled mechanics. An offer to let 
the work at contract prices has been denounced by the 
union, and all its members are charged not to accept 
work at any of the company’s works, whether through 
a contractor or otherwise, pending a settlement of the 
existing dispute. This applies equally to the collieries, 
the iron and steel works, and to private shops. There 
is a great deal of bitterness in connection with this 
dispute ; more than is usual in connection with the 
union which will have to bear the brunt of the strike. 
But it has nearly 200,000/. to fall back upon, if need 
be, to enforce a settlement. The worst phase of the 
matter is that large bodies of men other than those in- 
volved in the strike are affected by the dispute. 





The condition of trade in the Cleveland district is 
variable. In connection with the iron and steel works 
the men are working long hours, twelve per day, and 
in many cases the men put in four or five days per 
week overtime. Of course, this is to some extent in 
consequence of the long stoppage, for thirteen weeks 
during the Durham strike, and the scarcity of iron, 
notwithstanding the large output recently. But in 
connection with the shipyards on the Tees-side, and 
the locality, and also in connection with the industries 
of a cognate character, there is great depression, and 
one shipyard may possibly close altogether. This 
will throw out of work many hands, in addition to some 
thousands said to be unemployed in the Middlesbrough 
district, and places adjacent thereto. In view of this 
fact there are loud complaints against the overtime 
being worked in and about the iron and steel works of 
Cleveland, yet in no other way is it possible for the 
men to pull through the long stoppage which barely 
ended a couple of months ago. During that stoppage 
over 2000 men had to seek relief, and were set to work 
in the stoneyard of the parish ; the whole of these men 
have been struck off the parliamentary register, and 
consequently there is a good deal of heartburning over 
their disfranchisement. The rates in Middlesbrough 
alone have gone up to 8s. inthe pound, and hence a 
proposal to increase the salary of the town clerk from 

. to 800/. a year was rejected by a town’s meeting. 
Recent advices show that there is a slight reaction in 
the iron trade of Cleveland ; there are signs of weak- 
ness in the market, and the demand has fallen off 





somewhat, the exports being less than were anticipated. 
Still stocks are very low, and those at the Connal’s 
stores grow less, so that the slightest turn in the tide 
of ret will stiffen prices. Uncertainty and want of 
confidence have more to do with the change in tone 
than actual slackness of trade, though if the engineer- 
ing and shipbuilding industries continue to decline 
lower prices will follow. 


In the Midland districts an improvement has set in. 
A fair bulk of orders for finished iron has been re- 
ceived, and most of the mills and forges are busier, 
and some that had been stopped have re-started. Mer- 
chants and consumers have ordered more freely, both 
for immediate consumption and for stock, after wait- 
ing for some time in the expectation of lower prices. 
Exporters are also sending in more orders, especially 
in connection with the Australian trade. Vice and 
anvil makers, edge-tool manufacturers, spade and 
shovel makers, and other industries, report increased 
business, and altogether the trade of this extensive 
district does not participate in the gloom elsewhere 
experienced, 

In the Birmingham district trade prospects \: 
brightening, there being every indication of activity 
during the ending months of the year. The engineer- 
ing industries are but quiet, but there are no signs of 
any serious depression. In the Wolverhampton dis- 
trict trade is fairly good, and the prospects are not 
considered to be at all bad. 

A distinct revival has set in in connection with the 
pig-iron trade of the Midlands, The ironmasters are 
more pressed for deliveries than for some time past. 
The demand is equally good both for foundry and forge 
iron, and makers hesitate to accept contracts, or wait 
till a little later on. Meanwhile prices have advanced 
to keep back the pressure of urgent consumers. 





The attempted reduction of 10 per cent, in the 
wages of the mechanics at the Barrow Naval Construc- 
tion and Ordnance Company’s Works at Barrow being 
resisted by the men, an offer of 5 per cent. reduction 
was substituted. This also was refused by the men, 
with the result that all the men affected struck work. 
The resistance is regarded as in the interest of the 
men employed elsewhere, as wellas those immediately 
concerned, so that the unions generally support the 
attitude of the men. 





There are some hopeful signs in connection with the 
cotton trades of Lancashire, and it is possible that the 
threatened reduction in wages, and the consequent 
strike to resist it, may be averted. Notices of 5 per 
cent. reduction have been substituted for the 10 per 
cent. previously proposed, but a turn has taken place 
for the better, and possibly there will be at least a 
postponement of the contest. The manufacturers are 
not quite agreed as to the exact policy to be pursued, 
and there is an unmistakable feeling in favour of avoid- 
ing a struggle if it can be avoided. 





In the mining districts there is a comparative lull 
as regards —_— The strike at the Accrington and 
Baxendale collieries, in Lancashire, is, however, being 
fought out bitterly. The employers offered to take 
back as many of the men as possible, if they would 
work alongside the men who went in during the dis- 
pute. The Unionists refused this, and demanded that 
the non-union men should go into a pit by them- 
selves. The employers refused this demand. The 
latter are paying higher for non-union work rather 
than give in to the demands of the union. 

A public statue has been inaugurated by Mr. Thomas 
Burt, M.P., to the late William Crawford, late secre- 
tary to the Durham Miners, and M.P. for Mid- 
Durham. Few men had a better reputation than the 
late William Crawford, even with the employers whom 
he had to fight. One of the chief colliery proprietors 
of Durham once said to the present writer, ‘‘ If Wil- 
liam Crawford says ‘yes’ he means ‘yes’; if ‘no’ he 
means ‘no.’ We know exactly where we are.” On a 
question of right he would fight sturdily and manfully, 
but he was just to the employers as well as to his miners, 
Durham now boasts of two statues to miners, the 
other being erected to the memory of Alexander Mac- 
donald, who represented Stafford in Parliament, and 
who was the chief promoter of the Employers’ Lia- 
bility Act, for the protection of human life, and for 
insuring compensation in cases of accident, 





SEWAGE PRECIPITATION WORKS. 
Description of the Southampton Sewage Precipitation 
Works and Refuse Destructor.* 

By Mr. Wittram B. G. Bennett, Borough Engineer 
and Surveyor. 

EaR Ly in 1885 the corporation of Southampton con- 
sidered it expedient to introduce a more efficient system 
for the collection and disposal of house refuse ; and about 
the same time they found it desirable also to clarify by 
precipitation the sewage of a particular district of the 


* Paper read before the Institution of Mechanical 
Engineers at Portsmouth. 
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town, which was being discharged in its crude state direct 
into the Southampton Water at the Town Quay. Having 
been instructed to devise a scheme for accomplishing these 
objects, the author proposed the adoption of Messrs. Man- 
love, Alliott, Fryer, and Co.’s refuse destructor, for de- 
stroying the ash-bin contents and garbage of the town; 
and also that the sewage sludge should be transmitted to 
the destructor from the two existing reservoirs in which 
it was deposited in the process of clarification. These 
reservoirs are each 100 ft. long and 60 ft. wide, and at the 
lowest end 10 ft. deep. Formerly the sewage of a district 
of the town, amounting to 500,000 gallons in twenty-four 
hours, from a population of about 13,000, for the most 
part flowed by gravitation into these reservoirs, whence 
it was discharged int» the tideway at low water ; whilst 
a small portion, coming from a low-level sewer, passed 
direct into the tideway through iron pipes laid under the 
reservoirs. The reservoirs act alternately, one being left 
still for precipitation of the sewage whilst the other is 
being filled. > 1, page 395, is a plan of a portion of 
Southampton, showing the situation of the destructor 
works on the Chapel Wharf, the sewage precipitation 
tanks on the Town Quay, the ejector stations, and the 
compressed-air and sludge mains. 

Pneumatic Ejectors.—In order to render independent 
of the tide the discharge of the clarified effluent from the 
reservoirs, and to raise the low-level sewage into the 
reservoirs for treatment with the rest, two of Shone’s 
pneumatic ejectors were erected (Fig. 2), both of which 
are worked by power obtained from the destructor; the 
smaller of 360 gallons capacity is placed below the invert 
of the low-level sewer, and serves for transmitting the 
sludge from the reservoirs to the destructor, as well as 
for raising the low-level sewage; and the larger of 700 
gallons capacity is placed in the east reservoir, for dis- 
charging the Slaribed effluent into the Southampton 
Water. There is also a third ejector of 360 gallons 
capacity at E (Fig. 1), which deals with the sewage of 
another district of the town near the destructor works, and 
is likewise worked by power obtained from the destruc- 
tor ; with an air pressure of 12 lb. per square inch it raises 
the sewage about 18 ft. from a low-level sewer to a higher 
one. This ejector was formerly worked by an indepen- 
dent steam engine, costing for coals about 120/. per 
annum, which is now saved since the adoption of the 
destructor. 

A sectional view of one of the ejectors is shown in 
Fig. 3, and its action is as follows. The sewage gravi- 
tates from the sewers through the inlet re A into the 
ejector, and gradually rises therein until it reaches the 
under side of the bell D. The airat atmospheric pressure 
inside this bell is thus inclosed ; and the sewage continu- 
ing to rise outside above the rim of the bell compresses 
the inclosed air sufficiently to lift the bell, the spindle of 
which then opens the compressed air admission valve E. 
The compressed air thus automatically admitted into the 
ejector presses on the surface of the sewage, driving the 
whole of the contents before it through the bell-mouthed 
opening at the bottom and through the outlet pipe B into 
theiron rising main, orinto the high-level gravitating sewer, 
as the case may be. The sewage can escape from the 
ejector by the outlet pipe only, because the instant the 
air pressure is admitted upon the surface of the sewage, 
the non-return flap-valve on the inlet pipe A falls on its 
seat, and prevents the sewage from escaping in that direc- 
tion. As the sewage flows out of the ejector its level 
therein falls to that of the cup C, and still continuing to 
lower, it leaves the cup full, until the weight of the stuff 
in the portion of cup thus peer and unsupported by 
the surrounding sewage is sufficient to pull down the bell 
and spindle, thereby shutting off the admission of com- 
pressed air to the ejector. The compressed air remaining 
within the ejector then exhausts through an air escape 
valve in the top, which is opened by the fall of the cup 
and spindle, and the sewage outlet non-return flap-valve 
falls on its seat, retaining the sewage in the rising main. 
The sewage then flows once more into the ejector through 
the inlet, driving the free air before it through the air 
escape valve as the sewage rises, and so the action goes 
on as long as there is sewage to flow. The position of 
the bell and cup floats is so adjusted that the compressed 
air is not admitted until the ejector is full of sewage ; 
and is no allowed to exhaust until the ejector is emptied 
down to the discharge level. 

Reservoirs.—In each reservoir there is a floating 
sewage inlet, consisting of a pipe hinged to the larger 
ejector, and shackled to a buoy; the latter causes the 
free end of the pipe to rise and fall with the water level, 
keeping its mouth, which is covered with perforated plate, 
a few inches below the surface of the liquid, in order to 

revent the entrance of any floating solid matter. 

irectly the clarification by precipitation has been 
effected to a certain depth, a valve is opened, admitting 
the liquid into the ejector, whence it is at once discharged 
into the tideway A supplemen sewage outlet is also 
provided in each reservoir for discharging the liquid by 
gravitation when the tide is low enough. When the 
whole of the liquid has been thus drawn off, the kaye 6 
resting now upon the floor of the reservoir, keeps the 
mouth of the inlet pipe high enough to prevent the en- 
trance of any sludge into the larger ejector; and the 
sludge is then admitted into the smaller ejector by open- 
ing a valve, and is transmitted by air pressure through a 
line of 4-in. cast-iron pipes, nearly a mile in length, to the 
destructor erected at D on the Chapel Wharf, Fig. 1. An 
air pressure of 40 lb. per square inch is required for work- 
ing the sludge ejector, and of 10 lb. for the effluent 
ejector. 

Precipitation.—Ferrozone supplied by the International 
Water and Sewage Purification Company is for 
precipitating the sludge; it is mixed with just enough 
clean water to make the whole into a stiff paste, which is 
led through a shoot into a box with perforated sides, 





placed in the sewer. The sewage flowing past washes 
the ferrozone gradually out of the box, and is thoroughly 
mixed with it by the time it discharges into the reservoirs 
at a manhole 150 ft. distant from the box. A small 
stream of water falling upon the ferrozone prevents it 
from consolidating. The box is filled three times in 
twenty-four hours, and this method of dosing the sewage 
has proved quite efficient and satisfactory. 

Manure Mixing.—Oa arriving at the destructor the 
sludge is delivered into a cell, from which it is drawn as 
required through a valve pipe; and after mixture with 
road sweepings, or sorted house refuse, it is turned out as 
a good manure, which from the commencement has all 
been readily bought up by agriculturists at 2s. per load 
delivered at the works. On an average sixty-seven cart- 
loads of ashbin contents are daily collected and disposed 
of, the ascertained weight of the load in each cart averag- 
ing a little under 17 cwt. The road sweepings are never 
burnt ; but to keep pace with the demand, the sludge is 
run into bays made of the road sweepings, and is also 
filled in with them ; the quantity of road sweepings thus 
utilised amounts in ‘twenty-four hours to about 8 tons. 
Arrangements were provided at first for burning the 
sludge, for which purpose it was discharged into a tank 
on the floor of the destructor, and drawn out through 
ports in the front, opposite the feed openings of the 
tiring chambers, where its moisture was absorbed by the 
ashbin contents, which were backed up against the ports 
with this object ; and the mixture was then raked into the 
fires. Large quantities of sludge have been thus de- 
stroyed ; but the process has been discontinued, owing to 
the ready sale of sludge when prepared for manure. 

Destructor.—The refuse destructor, shown in Fig. 4, 
has six chambers or furnaces, each capable of burning 
8to 11 tons of garbage per day. The products of combus- 
tion pass through a 30 horse-power multitubular steel 
boiler in the main flue, into a furnace shaft, which is of 
circular brickwork, 160 ft. in height from the ground line, 
6 ft. inside diameter at top, and 7 ft. at bottom. The 
shaft is constructed upon a pedestal 14} ft. square and 
24 ft. high, of brickwork 3ft. thick ; and thence upwards 
in four sections, of which the first is 27 in. thick and 30 ft. 
high, the second a” in. thick and 30 ft. high, the third 
18 in. thick and 38 ft. high, and the fourth 14 in. thick 
and 38 ft. high. The first 30 ft. height is lined with fire- 
brick, and behind the lining is a cavity 44 in. wide, which 
is ventilated by apertures to the outside of the shaft. The 
foundation is loamy clay, upon which is laid a bed of con- 
crete 30 ft. square and 10 ft. thick. The footings com- 
mence at 23 ft. 2 in. square, and step off in lar courses 
upwards to 15 ft. square at a height of 6ft. The concrete 
was filled in continuously until completion. The pedestal 
was then run up and allowed to remain for nearly three 
months during the winter; after which the work was 
proc with until completion, occupying about six 
months more. The cap is white brick in cement, with a 
string course about 20 ft. below the top. Foot-irons are 
built inside in a winding lead upto thetop. The shaft is 
provided with a copper-tape oy conductor, with 
iron rod and crow’s foot 7 ft. above the cap; the tape is 
about 215 ft. long, the bottom end being carried into a 
well. In August, 1888, the shaft was damaged by light- 
ning, but was easily repaired, owing to the provision of 
the foot irons built inside it. At that time the shaft was 
plumbed, and was found to be quite vertical. The fires 
were only damped down during the repairs, which 
occupied about eight days. With the exception of this 
interval they have been constantly burning for nearly 
six years. The repairs have been almost nil. There is 
also a by-pass for enabling the burning process to be 
continued when the boiler is not required or during clean- 
ing and repairs. No obnoxious fumes from the combus- 
tion have been perceived. 

Steam Power.—The steam generated in the boiler is 
employed for driving a pair of engines of 314 indicated 
horse-power, which compress air into two large receivers 
at ay Wharf, Fig. 1, whence it passes in a 5-in. main 
to the Town Quay, where it is automatically supplied to 
the ejectors when required for working them. The air 
also serves for driving the precipitated sludge through 
the main from the reservoirs to the destructor ; for which 
purpose the air is led by a pipe from the receiver at 
Chapel Wharf to the head of the main at the Town Quay. 
A 6 horse-power engine, used in connection with the 
machinery for the preparation of fodder for forty horses 
at the corporation stables, is also driven by steam from 
the same boiler. 

Utilisation of Sludge and Refuse.—All obnoxious matters 
are collected throughout the borough in covered iron 
tumbler carts of 2 cubic yards meee which go up the 
inclined roadway approach to the destructor and dis- 
charge their contents into the firing chambers. The road 
sweepings are frequently discharged into a hopper over 
an incorporator driven by a small engine, and are mixed 
with the sludge as required ; this is generally done in wet 
weather. The residue from the continuous day and night 
combustion consists of about 20 per cent. of good hard 
clinkers and sharp fine ashes. The clinkers are used for 
the foundation of roadways and the manufacture of paving 
slabs, which have pai been used in paving several 
footpaths of the town and the new public baths at a cost 
of 2s. 6d. per square yard. The fine ashes are also 
employed for making mortar with which the stables and 
swimming baths have been erected, and for many other 
purposes. The mortar is also sold to builders at 7s. 6d. 
per cubic yard. 

Electric Lighting.—The waste heat from the destructor 
is utilised for producing electricity. The air-compressing 
engines drive a dynamo of 150 volts. At the present 
time the works are lighted with two arc lamps of 3000 
candle-power each, and twelve incandescent lamps of 
16 candle-power each ; and four streets in the vicinity of 
the works have been lighted experimentally for the infor- 








mation of the corporation, who, from the successful results 
obtained, resolved to extend the installation to the muni- 
cipal offices, a town clock, the Hartley Institution, and 
the Town Hall at the Bar Gate. For this purpose it was 
proposed to place accumulators in the basement of the 
municipal building, and charge them through acable from 
the works. Circumstances having led to the abandonment 
of the street lighting, the public became financially the 
losers, and a private company is now supplying con- 
sumers. 

Other Uses.—The destructor is also employed in lending 
a helping hand to a neighbouring authority, by supply- 
ing to the local board of Shirley and Freemantle, 
about 24 miles from the works, sufficient compressed air 
to work ejectors which they have erected in connection 
with the disposal of their precipitated sewage sludge 
from a population of 15,000. The compressed air is con- 
veyed through a 4-in. main from the destructor works to 
their precipitation reservoirs, thus saving them the cost 
of a pumping station, and bringing to the corporation a 
return of 2001. a year, which is received for the com- 
pressed air. Thus the destructor works are now dealing 
with the sludge of nearly 30,000 inhabitants. 

Cost.—The initial cost of the complete destructor, in- 
cluding engine-house, inclined roadway, chimney shaft, 
boiler, and ironwork—was 3723/., and the sewage dis- 
posal works on the Town Quay cost about 3000. Thisis 
exclusive of the Shirley and Freemantle works, which 
consist cf three reservoirs very similar in construction to 
those at the Town Quay. 

The annual expense ker burning refuse is as follows : 





Two stokers, one by day and one £a d. 
by night, at 25s... ae a 130 0 0 

Two feeders, one by day and one 
by night, at 23s. 4d. ma ne 121 6 8 
Total per annum £251 6 8 


Value of Refuse as Fuel.—The quantity of refuse burnt 
per day of 24 hours isa little over 50 tons, so that the cost 
of burning is about 34d. per ton. The minimum quantity 
burnt per day of 24 hours is about 25tons, which has been 
sufficient to maintain steam for the engines of 31} indi- 
cated horse-power. This is equivalent to 16 ewt. of refuse 
per indicated horse-power for 24 hours, or 75 lb, of refuse 
per indicated horse-power per hour. 

The annual expenditure for the sewage clarification and 
disposal is as follow : 





Precipitating material for 365 days, & «a ¢. 
averaging about 5s. per day, say 909 0 0 

Engine driver, and labourers at 
reservoirs... aa aaa ae 128 0 0 
Two men at wharf, mixing manure 104 0 0 
Total per annum 322 0 0 


Revenue.—The amount realised from the sale of manure 
and for the ia of compressed air during last year 
(1891) was 6007. The products from the destructor—in- 
cluding concrete slabs, clinkers used for concrete founda- 
tions, and fine ashes for mortar and for foundations of 
footwalks—represent about 300/. To these may also be 
added the saving of the coal which was required for 
working the engines previously to the establishment of 
the destructor. 





AMERICAN RAIL AND TRACK. 

The Development of the American Rail and Track, as 
Illustrated by the Collection in the United States National 
Museum.* 

By Mr. J. Evrreta Watkins, Curator of the Depart- 
ment of Transportation and Engineering. 
(Continued from page 215.) 

The Stevens Rail in Europe.—About 1837 a rail with a 
base similar to the Stevens rail was designed by Charles 
Blacker Vignoles, an English railway engineer, and the 
names ‘ Vignoles’ rail” and ‘contractor’s sail” have 
been applied to the various modifications of the Stevens 
rail, both in England and on the Continent, since that 
time. A section of the Stevens rail, 4} in. high, with a 
base 6 in. wide, in use on the Great Western Railway of 
England in 1858, is shown in Fig. 63 (page 214 ante), 
which is made from a drawing in the collection. This 
rail was made with a wide base in order that it should 
have sufficient bearing on the stringer, to which it was 
attached by screw bolts. The Great Western was a broad- 
gauge railroad, the gauge being 7 ft. 

The types of Stevens rail a? by the Royal Swedish 
Railway in 1854 and by the Westen ilway of 
France in 1855, are shown in Figs. 64 and 65, made from 
drawings in the collection. A cross-section of the “rail 
Vignole,” about 57, in. high, with a base 5} in. wide, in 
use on the Chemin de fer Du Nord, France, in 1888, is 
shown in Fig. 66 (page 398), which is made from a draw- 
ing in the collection. 

A cross-section of the standard rail adopted by the 
Belgian authorities for the Government caleeuin 1889, 
is shown in Fig. 67. This modification of the Stevens 
rail was designed by Mr. C. P. Sandberg, with special 
reference to joint fixtures, cost and speed, and the lading 
of the trains whieh are to run over it. The rail is 53 in. 
high, with base 54 in. wide, and weighs about 100 lb. per 


yard. 

The ‘‘ Bull-Headed” Rail.—The bull-headed rail was 
originally designed with a view to use first the top and, 
after the top had become worn, the bottom as a running 
surface, and in some cases, as shown in therail laid on the 
Strasbourg Railway in 1858, the top and bottom were 
rolled exactly alike. (See Fig. 68, made from the draw- 
ing in the collection). But as it was found that the wear 
of the rail in the chairs made the lower surface rough, 
this practice was abandoned, and a larger portion of the 
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metal has since generally been put into the head to give 
increased wearing surface. A section of the rail designed 
with this end in view, and in use on the Avignon and 
Marseilles Railway in 1858, from a drawing in the collec- 
tion, is shown in Fig. 69. English railway managers | 
continue to lay the “‘bull-headed” rail in chairs in a| 
very similar manner to what was done 50 or 60 years 
ago. 

Cross-sections of the rail laid on the Great Western 
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Railway in 1858 is shown in Fig. 70 (/rom a drawing in 
the collection), and a cross-section of the rail of the 
London and North-Western Railway in 1889 is shown in 
Fig. 71 (from an original rail in the collection). 

Stringers and Ties of Wood.—The high price of iron 
led the engineers of many early roads, built upon a sm 
capitalisation, to design a superstructure composed mainly 
of wood, as little iron as possible being used. The wooden 
rail, capped with strap-iron, previously alluded to, was 
attached to longitudinal stringers, and these were kept 
‘*in line” by cross-timbers 4 ft., 5 ft., and sometimes 6 ft. 
apart. On roads laid with English T-rails in chairs, or 
with the Stevens rail spiked to the support, the necessity 
for a longitudinal support for the rail did not exist, and 


the stringer being dispensed with, it became necessary to 


all | tie* with rail fastenings in the collection. 
opinion of the chief engineer of the Pennsylvania Rail- 
road that the iron tie will not be extensively used in 


a the cross-ties closer together. Ties have been used 
rom time to time of various widths, lengths, and thick- 
nesses, split, sawed, and hewn, as illustrated in Figs. 72, 
73, and 74. The specifications for cross-ties now re- 


uires that they be hewn on both sides, as shown in 
: ag. 4, and that they be cut to exact lengths, 96 in. or 
in. 
Metal Ties.—The extensive use of metal ties in foreign 
countries has led a few American managers to put down 











America as long as white-oak standard cross-ties can be 
purchased for 1 dol. or less.* 

Metal Tract in England and her Colonies.—Fig. 75 
illustrates the steel cross-tie, riveted chair and wedge in 
use on the London and North-Western Railway in 1889. 
Steel wedges, as well as wedges of wood, are used to keep 
the ‘‘bull-headed ” rail in place. 

_ The iron cross-tie on the Midland Railway is somewhat 
similar to that used on the London and North-Western 














HETTON RAIL, | 
1824. 






« Fig. 80. 


About 2000 iron ties of the standard 





* Presented to the United States National Museum | 

an locomotive superintendent |- 

London and North-Western Railway, Crewe, England. | | *S« : 

Report of the United States National Museum saad Fo by 7 in., 84 ft. long, by the P 
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by F. W. Webb, 
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a limited number of experimental iron ties on their roads. 
adopted by the 
London and North-Western Railway of England, were 
placed in the tracks of the Pennsylvania Railroad Com- 
pany about a year ago. Fig. 75 illustrates a “ye gral 

t is the 



























































(see Fig. 76). The chair, however, is attached to the 
cross-tie by bolts and nuts, instead of by rivets as in the 
former system. The ends of the ties on the outer sides 
of the double tracks are generally depressed, as shown. 
Between the tracks the ends are left open, so that the 
ballast may be properly tamped. : 
Iron cross-ties are also used on the Normanton line, 
Queensland (see Fig. 77), the rail being held in position 
by an adjustable clip, on the inside of the base, with nut 
and screw arranged so that slight corrections in the gauge 
can be made when necessary. 


* Seventy cents. is the price paid for a white-oak cross- 
ennsylvania Railrcad 
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On the Indian Midland Railway the cast oe ” tie 
has been used with favourable results. See Fig. 78. 
The gauge maintained by iron rods extending across the 
track oa held in position by wedges driven into a slot in 
the end of each tie bar. : 

Holtand, Germany and Belgium.—The_ ‘‘ post” tie, see 
Fig. 79, has been used extensively on the Continent of 
Europe. The section varies in depth and width at the 
centre quarter and ends ; being the deepest in the cen- 
tre, an admirable opportunity is given for ballasting. 
The rail is held to the tie by an adjustable clip fastened 
by bolt and nut. ’ 

The iron ties used on the Great Central Railway of 
Belgium (see Fig. 80), are also made narrow in the 
middle, and the rail on this tie is fastened with a screw 
pies ig head of which has a direct hold on the base of 
the rail. 

The Berge and Marche system is used on the Elberfeld 
Railway, of Germany. The fingered fastening slides 
over the base of the rail, holding it to the tie. 


Fig. 81. 

On the Right-Bank-of-the-Rhine Railway, the Haar- 
man longitudinal system is now in use (see Fig. 82). 
Iron cross-ties are first imbedded in the ground, and to 
these the longitudinal iron sleepers are fastened. The 
base of the railis held in place by a very complicated 
system of fastening. ; ee 

France, Egypt, Spain, &c.—The Vautherin tie, which is 
used on several French railways, is very similar in ame 
to that used on the Midland Railway of England, the 
chair being attached to the tie by bolt and nut. See 


Fig. 83. 

On the Egyptian agricultural railroads the Stevens 
rail is laid on a series of short pieces of stamped iron 
which are held in place by tie-rods. This system is in 
use through portions of Egypt where the traffic and 
character of the soil make it possible to use this system, 
which is similar to the ‘' pot” tie system in India. See 


Vig. 84. 

On the Bilbao and Las Arenas Railway, of Spain, a 
system (see Fig. 85) is in use similar to the ‘‘ post” 
system as far as the fastenings are concerned. The cross- 
section of the tie does not vary, however, either in depth 
or width. 

The bull-head rail is laid on ‘‘ pot” ties on portions of 
the Central Railway of the Argentine Republic. This 
system requires the use of the chair with wedge fasten- 
ings, (see Fig. 86). The rails are held to gauge by iron 
tie-rods. 

Joint Fixtures.—Failure of the rail at the joint has 
from the beginning of railway construction directed 
thought towards the invention of the ideal fixture ‘“‘as 
strong at the joint as at any part of the rail,” an ideal 
which, after sixty years of experiment, has not yet been 
attained. 

The mitre “half lap joint” was used on the Hetton 
Colliery road in England in 1824. Fig. 87 is from a 
drawing in the collection. 


(Zo be continued.) 








ALLOYS OF IRON AND CHROMIUM.* 
By Mr. R. A. HApFIELpD. 


Introduction.—Although there have been several con- 
tributions to this Institute on the subject of the alloys of 
chromium and iron, notably those by M. Brustlein and 
M. Boussingault, so far no exact statements have been 
prema as to the properties of chromium steel. There 

as certainly been no complete record as to the effect of 
gradually-increasing percentages of chromium upon the 
metal iron, and no series of tests and analyses have yet 
been available. 

The principal object of this paper is to describe the 
results obtained with combinations of iron and chromium, 
carbon being necessarily present, but kept within as low 
limits as practicable with the ferro-chromium available. 
The experiments have been carried out on lines similar to 
those previously described by the writer to this Institute 
with regard to the alloys or combinations of iron with 
manganese, silicon, and aluminium. 

Though it is not here attempted to deal with chromium 
steel as a whole, that is, carbon combinations of chromium 
steel, still it is hoped that they also will be found touched 
upon at sufficient length as will convey some useful idea 
of their properties. 

Judging from the results of the tests given in this 
paper, it is probable that chromium steel has an impor- 
tant future before it, and it is hoped that this paper may 
be the means of drawing further attention to the subject.t 
The writer cannot but think that the special question 
of steel alloys or combinations will We. eventually 
found to possess considerable practical importance to the 
world at large, and perhaps be the means of eventually 
enabling our civil and mechanical engineers to desi 
and carry out works of a magnitude which, notwith- 
standing the great strides made during the last few 
years, even at present are not possible. 

When it is borne in mind —— how many difficulties 
the metal known as carbon steel has had to struggle, and 
how long a period it has had to undergo trial and exami- 
nation, it is not surprising that the introduction of 
— combinations such as manganese, nickel, and 
chromium steel takes place but slowly. 

Early History.—It is specially interesting to follow the 
history of an important element ab ovo usque ad mala. 





* Paper read before the Iron and Steel Institute at 
Liverpool. 

+ It has been recently stated, with what truth the 
writer does not know, that a well-known French firm 
partly bases the excellence of its turrets and forts on the 
fact that the plates for them were of chromium steel. 








In the metal chromium we have a peculiarly favourable 
opportunity of doing this, and one that does not occur 
with many of the metals. , , 

It is to France, whose metallurgical productions, if 
deficient in magnitude, are not wanting in quality, and 
where so often is found that combination of scientific and 
technical knowledge, that we are indeoted for most of 
our information as to the metal, its properties, and the 
development of its use. Commencing with its discoverer, 
Vauquelin, then came Berthier, Frémy, Boussingault, 
and finally Brustlein, who has done so much to develop 
its applications to uses in which this Institute is so 
aoe interested. The able work of the latter was two 
years ago, specially recognised in France by the Société 
d’Encouragement pour 1’Industrie Nationale,” who 
awarded him a prize of 2000fr., ‘‘ pour la fabrication 
courante d’un acier ou fer fondu doué des propriétés 
spéciales utiles, par l’incorporation d’un corps pr oot apa 

he special metal he produced was a chromium steel. 

The birth of the metal occurred at the end of 1797, 
during troublous times, and we are reminded of contem- 
poraneous history when we find that its discoverer, 

‘Citoyen” Louis Nicolas Vauquelin, read his first 
paper* on ‘‘1lme Brumaire,” and his second paper on 
the ‘‘30me Nivése, An. VIme,” respectively, pithily 
entitled by Carlyle in his chronicles of those stirring times 
‘* Fogarious and Snowous Months,” that is, during the 
second and fourth months of the year six of the French 
Republic. In other words, his second and most impor- 
tant paper was given on J anuary 19, 1798, and entitled, 
‘* Sur la Nouvelle Substance Métallique contenue dans le 
Plomb Rouge Sibérie, découverte par le Citoyen Vau- 
quelin, et. 2 Laquelle il a donné le Nom de Chréme” 
(‘* Annales de Chimie,” 1798). ! 

Vauquelin was led to the discovery of chromium as 
follows: In 1789 a Paris doctor, ‘‘Citoyen” Macquart, 
and himself, were asked to make an analysis of the 
**plomb rouge de Sibérie,” a native chromate of lead 
from that country. In-1797 he was led to believe his 
former results were incorrect, and said, “‘Owing to want 
of sufficient material, I have not been able to give to my 
researches all the inquiry I propose ; still they have been 
sufficient to prove that this ‘ plomb rouge’ contains a new 
metallic acid, possessing very marked characteristics, and 
of whose properties we can make use in the arts.” This 
** nlomb rouge” is now known as ‘* Vauquelinite.” 

n the meantime, with his characteristic energy, only 
two months later, in a second communication to the 
Académie des Sciences, Paris, he had separated the 
metal, classified it, and determined most of its proper- 
ties ; in fact, his knowledge of the metal and the classifi- 
cation of its properties appear practically to be as we have 
them now. 

It is striking to find, with the comparatively crude 
means then at hand, how exactly his descriptions agree 
with the latest data of this metal and its combinations. 

He stated that the then new metal, of which samples 
were exhibited before the Académie des Sciences, was 
white, brittle, very infusible, crystallised in needles,+ and 
that acids had very feeble action upon it. His own 
opinion was that the brittleness and infusibility of the 
metal did not promise for it a great employment, but he 
pointed out that probably when larger sources of the 
metal and its oxides were obtainable, it might be applied 
with advantage in the arts on account of its furnishing very 
beautiful and durable colours in painting and enamel work. 
He pointed out that the emerald owed its brilliant colour 
to the oxide of this metal. Its discovery has been of con- 
siderable importance, as indeed quantities of its com- 
pounds are now extensively used in the arts, in the pre- 
paration of pigments, in calico printing, and in giving 
the fine deep green to the enamel of porcelain and glass. 
Borate of chromium is employed in the manufacture of 
colours, used as a substitute for arsenical green in paint- 
ing and dyeing. 

It appears that some of his friends, ‘‘ Citoyens ” 
Fourcroy and Hanz, were consulted as to the baptism of 
the new metal. ‘‘Chréme’ was suggested, from the 
word *‘ chroma” (colour), the ‘‘ plumb rouge” from which 
the metal was first extracted being of a characteristic 
colour, and also from the various and beautiful colours 
which the oxides of the metal gave to the minerals and 
substances into whose composition they entered. It bears 
in this respect a resemblance to the metal ‘‘ uranium.” 

Vauquelin very properly said, “I must confess that 
this title does not altogether suit the metal, since in itself 
it has no particular colour. I did not wish to adhere 
specially to this title, more than to any other which would 
ba suitable and expressive of its most salient and charac- 
teristic properties.” The advice of the two friends evi- 
detly prevailed, and thus we have the metal chromium. 

It was therefore in Vanquelin’s paper that we find the 
first mention of the metal ‘“‘chrome.” It has sometimes 
been called ‘‘ chromion,” but now receives the termination 
‘*ium,” common to many of the metals, 

Vauquelin was one of the many industrious chemists 
from whose labours, crude as they then appeared, we are 
to-day ir so much benefit. It was said of him by 
Cuvier, ‘‘ Il était tout chimiste, chimiste chaque jour de 
sa vie et pendant la durée de chaque jour.” His different 
treatises amounted to more than 240. 

His scientific intuition could enable him to see ahead 
when he said, speaking of the discovery of the metal, ‘I 
venture to say that if chemistry could only utilise but a 


* *“Memoire sur une nouvelle substance métallique 
contenue dans de plomb rouge de Sibérie, et qu’on pro- 
pose d’appeler chréme, & cause de la propriété qu’il a de 
colorer les combinaisons ou il entre, par le Citoyen 
Vauquelin, lu ala premiére classe de l’Institute Nationale, 
le 11 Brumaire, An. 6.” 

+ This is one of the special features of rich ferro- 
chromium. 





few of the many objects that Nature offers to us, it would 
soon convert into useful applications bodies which now 
exist only as a vain curiosity.” No doubt Vauquelin 
would be surprised if he could see that to-day we are 
principally indebted to the metal he discovered, now 
nearly a century ago, for the remarkable properties 
* modern armour-piercing steel projectiles— 
properties that have enabled those of 6-in. calibre, such 
as are described more fully later on, to penetrate com- 
pound armour-plates 104in. in thickness, remaining 
year gra unaltered in form, or those 13.5 in. in diameter, 
red from the 68-ton breechloading gun, to penetrate 
over 3 ft. of steel and wrought iron. 

If he could have seen these proofs, he would have felt 
that the brittle metal extracted from the ‘‘ plomb rouge” 

influences that he had little dreamt of, render- 
Ing possible the penetration of modern armour, whether 
of iron or steel, and of thicknesses which but a few years 
ago were considered im regnable. 

The application of this metal in metallurgy to more 

ful purposes has not yet been extensive, but that 
its use will increase cannot be doubted in face of the 
results of Brustlein and others. Although this extension 
may not proceed rapidly, there is, without doubt, a place 
for its further useful employment. 

Description of the Metal. — The metal chromium, symbol 
Cr, has an atomic weight of 52.40 ;* atomic volume, 7.7 ; 
specific gravity is stated as low as 6.80 and up to7.3 ; 
specific heat estimated at 0.12. Its melting point has 
not yet been determined. Some say it is higher than 
that of platinum. Deville stated that he obtained 
chromium which was less fusible than platinum. Carnelly, 
in ‘‘ Melting and Boiling Points,” says, ‘‘Chromium does 
not fuse in the forge, but softens and conglomerates.” 
Neville, ‘‘melts above platinum.” These statements, 
being comparative and approximante, are not of much 
actual service. Probably the melting point is somewhat 
higher than that of pure iron, judging from M. Osmond’s 


ee 

hough Mr. J. F. John, in a paper to the Academy of 
Science, September, 1821, stated that he found traces of 
chromium in meteoric iron, it has probably never been 
found in the native state, and has usually to be obtained 
by reduction from its oxides. In its actual metallic state 
it may be safely described as one of the “‘ rare ” metals, 
the writer having paid for a small sample of the supposed 
metal at the rate of 80s. per oz. Even this sample 
contained only 86.60 per cent. chromium, and as much as 
2.18 per cent. carbon. This being material sold as the 
actual metal, its exact properties can hardly be said to 
be known with certainty. e sample containing the 
above percentage of chromium was of 7.88 specific gravity 
and non-magnetic. 

In Watt’s ‘‘ Electro-Deposition” mention is made of a 
plan, adopted by Bunsen, for procuring chromium by 
electrolysis. It appears he separated the chromium with 
facility from a concentrated solution of its chloride, The 
deposited metal, which is said to have been chemically 
pure, presented the appearance of iron, but was less 
alterable in moist air. It resisted the action of even 
ae nitric acid, but was acted y= by hydrochloric 
and dilute sulphuric acid. Bunsen found that when the 
current was diminished, the metal ceased to be deposited 
in the metallic state, but appeared as a black powder con- 
sisting of protoxide and sesquioxide of chromium. 

A sample supplied as very fine powder by Messrs, 
K@6nigswater and Ebell, of Linden, Hanover, to the 
writer, and containing 75 per cent. of the metal, was 
found to turn green after a few weeks’ exposure to 
the air. 

By some it is stated that the metal is easily oxidised 
owing to its affinity for oxygen; by others, that this is 
not so, and that it suffers but little change when exposed 
to the air. It has also been stated that the metal has 
been obtained in several modifications, one of which isso 
refractory as to be infusible at a temperature sufficient to 
volatilise platinum. 

Chromium, as we know it from the samples sold in the 
metallic and solid form, may be heated to redness with- 
out oxidation, and resists the action of most acids, 
Frémy is stated to have obtained crystallised chromium 
which was unattacked by the strongest acids. 

In the powder form it is stated to be amorphous, burns 
vrilliantly when heated in air, and is readily soluble in 
acids. Probably this was the form aantenell by Wohler, 
who, in reducing its sesquioxide with zinc, obtained it is 
ashining green powder of 6.81 specific gravity, which 
easily tarnished in the air, and was dissolved in HCl and 
warm H.SO,. This corresponds in properties to those 
noted in the Hanoverian samples. 

Mr. James Park, Millburn Chemical Works, Glasgow, 
in 1888 took out a patent (No. 377-88) for improvements 
in the manufacture of metallic chromium. This inventor 
uses bichromate ot potassium, converts it into oxide of 
chromium by suitable preliminary heating along with 
sugar, the material being first intimately associated in a 
state of fine division. This product is then reduced into 
the metal by mixing with charcoal or other forms of 
carbon, and, after fusion, the = chromium obtained 
is finely pulverised and again fused at a very high heat, 
and a mass of pure, or nearly pure, chromium is obtained. 
It should, however, be sta that the samples given to 
the writer, made by this process, were found on analysis 
not to contain more than 79 per cent. chromium, the 
remainder being iron, silicon, and carbon. 

Dr. Glatzel, by reducing potassium chromic chloride 
with magnesium in the presence of potassium chloride, 





* In “ Zeitsch. fiir Anal. Chemie,” xxxi., Part I., it is 
stated that Meineke finds the general mean result = 51.94, 
which agrees well with that of Rawson, 52.01, especially 
A it is considered that if reduced to a vacuum it exceeds 
51.98. 
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obtained chromium consisting of microscopic crystals 
almost white. When rubbed in an agate mortar they 
showed metallic lustre. The specific gravity of 16 deg. 
Cent. was 6.7284 (Wébler found 6.81 at 25 deg. Cent., 
and — 6.7). The magnet had no effect on the 
metal, 

The oxides of this metal are chromous oxide or prot- 
oxide of chromium (CrO) of bright green colour. Chromic 
acid or sesquioxide (Cr,03), or more properly chromic 
oxide, destroys the colour of indigo and most vegetable 
and animal colouring matters, and is advantageous] 
employed in calico printing. It forms coloured salts wit 
alkaline bases, the most important of which is chromate 
of lead, which has a rich yellow colour. Chromate of 
iron affords a beautiful and durable pigment. The 
chromites are a class of bodies in which chromic oxide 
Cr,O,, is united with protoxides, as in the combined 
Cr,0,, and in chrome ironstone, Cr,Fe,0,. The latter, 
the most abundant ore of chyomium, contains, besides 
iron and chromium, varying proportions of magnesia and 
alumina. Itis massive, compact, and granular ; it rarely 
crystallises, and is a black-coloured mineral of 4.40 specific 
gravity. It usually occurs in serpentine, also in chrome 
ochre, Cr,03, ouvarovite or chrome garnet, Si;CaCr,0, o. 
There is also crocoisite, PbCr,O4, in which the metal 
was discovered by Vauquelin, and yet another form, 
which took its name from Vauquelin, called Vaquelinite, 
a chromate of lead and copper. The green colour in 
serpentine, pyrope, and emerald, comes from the combi- 
nation of this metal. Chrome iron ore is probably the 
most abundant source of this metal. 

Early Experiments.—As regards the earliest experi- 
ments with reference to the addition of chromium to iron 
and steel, it appears that Faraday and Stodart in 1820 
were the first investigators. At that time considerable 
attention was being paid to the subject of alloys, and 
Faraday, knowing that chromium was then comparatively 
a newly-discovered metal, and believed to be of very 
hard nature, no doubt thought that its addition to iron 
or steel would confer beneficial hardness for tools and 
other uses, and that it might take the place of carbon. 
This, as will be seen from the writer’s experiments can- 
not be so ; chromium per se does not confer hardness. 

An interesting account is also given 7 M. P. Ber- 
thier,* who made a considerable number of experiments 
detailed in the ‘‘ Annales des Chimie” for the year 1821. 
He there very frankly states that the idea of introducing 
chromium into steel had been —— to him by Fara- 
day’s interesting paper upon “‘ AJloying Different Metals 
with Steel.” This statement is important, as elsewhere 
it has been stated that Faraday obtained his idea from 
Berthier’s work. 

Berthier’s experiments were, however, much more 
exhaustive than Faraday’s, and in a paper of consider- 
able length he gave many interesting facts respecting his 
experiments. e found that the presence of iron facili- 
tated the reduction of oxide of chromium, though very 
considerable heat was required. His experiments were 
carried out with ore containing 36 per cent. of oxide of 
chromium, coming from Ile & Vaches, a small island 
south of St. Domingo. He made alloys or ferro-chromium 
containing 17 per cent. chromium, and also other special 
samples, said to have contained as high as 60 per cent. 
chromium. After producing his ferro alloy, he made 
chromium steel of 1 per cent. and 14 per cent. chromium, 
but the only special quality of the product he particu- 
larised was that of damascening. He stated the damask 
showed ‘‘a variegated face of silvery whiteness, the white 
parts probably being pure chromium, upon which we know 
that acids have no action.” 

He concluded his report by saying that he had spent 
much care on the preparation of ferro-chromium, not be- 
cause he believed such material had in itself special value, 
but that he believed it would be found useful as a means 
of introducing chromium into cast steel. 

Both the 1 per cent. and the 14 per cent. steels he pro- 
duced were stated to forge well. Knives and razors were 
made, the blades of which were reported as being of good 
quality. No analyses are given, nor even an approximate 
idea as to the amount of carbon also present in his 
samples, so that it impossible to know what were likely to 
be the characteristics of the material produced. 

It is unfortunate that Baur, in his practical work some 
forty years afterwards, did not recognise the value of— 
perhaps he was not aware of them—Berthier’s experi- 
ments. Baur’s early attempts were with the object of 
combining chromium directly with iron or steel by means 
of ore additions. After several years of experimenting 
he had to come back to the very method indicated by 
Berthier, being the one now always followed, that is, 
introducing chromium into steel by means of ferro- 
chromium of known and certain percentage, and thus 
doing away with uncertainty as to the character of the 
product. 

Attention was given to chrome ores some forty years 

Sir F. Abel, in his presidential address to this 
Institute in 1891, makes an interesting reference to the 
fact that in his early student days (1846) it was considered 
that one of the most difficult tasks to set a young analyst, 
after the completion of his course of jractical study, was 
the complete analysis of a sample of chrome iron ore. 

Experiments with the metal then seem to have ceased 
until 1857, when Frémyt obtained the metal by Wohler’s 
method. He pointed out a fact that applies with equal 
force now, viz., how much is wanted to establish a correct 
classification of metals, for although chromium belongs to 
the iron group its properties vary considerably from those of 
other members of the same group. For example, one strik- 
ing difference is its insolubility in the presence of concen- 


* Sur les alliages du chréme avec le fer et avec l’acier’ 
(‘* Annales des Chimie,” vol. xvii., 1821), 
+ ‘Comptes Rendus,” vol. xliv. 





trated acids, a fact in which it rather resembles rhodium 
and iridium, members of quite a different group. 

Frémy mentioned another fact which will be referred 
to more fully under the division relating to ferro- 
chromium, and a point which is also referred to by M, 
Brustlein in his paper to this Institute a few years ago, 
viz., that the chromium in ferro-chromium posseses the 
property of crystallising in long needles. ht 

rémy’s experiments are also of interest, although it is 
not clear that he actually carried out the suggestion, from 
the fact that they led him to suggest that ferro-chromium 
should be made in the blast furnace, by heating together 
chromium oxide with metallic cast iron or with suitable 
iron ores. > 

Dr. Percy was probably the first Englishman to experi- 
ment upon the production of rich alloys of ferro-chromium. 
These he made in small quantities on a laboratory scale, 
commencing with 4 per cent., then 27 per cent., 54 per 
cent., and 76 percent. chromium. The iron only having 
been determined in the richer percentages, these analyses 
must, however, be taken as approximate. Although the 
amount of carbon in his samples is not stated, it was pro- 
bably high, judging from the description of the properties 
of the material produ He stated the 4 per cent. and 
27 per cent. were, but the 54 per cent. and 76 per cent. 
were not attracted by the magnet. In this respect, how- 
ever, both M. Brustlein’s and the writer’s observations 
do not coincide with the foregoing. This point will be 
found fully mentioned under the section relating to mag- 
netic properties of ferro-chromium. 

Patent specifications generally reveal the history of 
early experiments, and those relating to chromium form 
no exception. 

In 1861 we find the first commercial application of 
chromium to iron and steel manufacture suggested by 
Robert Mushet, who did so much valuable work as regards 
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alloys of iron and steel. His proposal was to heat lumps 
of pig, cast, or refined iron, to a temperature somewhat 
short of their melting point, then pulverise them along 
with powdered wolfram or tungsten, or powdered chrome 
ore or oxide of chromium. It is difficult to understand 
what advantages such treatment offered. 

In 1870 Mr. A. Parkes, a then well-known worker in 
alloys, speaks of using chromium as an alloy, but it is 
not clear whether he ever carried out his ideas on a prac- 
tical scale. 

Mr. H. Bierman, of Hanover, whose smelting works 
are in France, states that he produced ferro-chromium 
commercially as far back as 1873. In July, 1877, he 
supplied to the writer’s firm 10 to 30 per cent. ferro- 
chromium, the higher percentages costing 2s. per pound. 

As the foregoing experiments were but tentative, after 
considerable investigation the writer is led to the conclu- 
sion that it is to Mr. Julius Baur, of New York, to whom 
the credit must be given of first introducing ona practical 
scale the manufacture of chromium steel. M. Brustlein 
has frankly admitted that he was in 1875 led to make 
his own experiments from seeing an account of Baur’s 
work in America. 

Mr. Baur took out an American patent in August, 1865, 
No. 49,495, claiming ‘‘a steel greatly improved, toughened 
and hardened by the addition of chromium, and also 
claiming to be the first to establish the fact that chromium 
can be used practically in making steel.” In 1869 he 

atented further fer ppotecr amy bps some years later an 
improved method of making the ferro-chromium to be 
used. Since then, it is stated, his process has been con- 
tinuously carried out by the Chrome Steel Company, 
Brooklyn, N.Y., who also exhibited numerous samples of 
this steel at the Centennial Exhibition in Philadelphia in 
1876, consisting of ferro-chromium, chromium steel drawn 
into bars, plates of soft iron and chromium steel welded 
together. This company produced their own ferro- 
chromium from the commencement of their manufactur- 
ing chromium steel, and this, no doubt, was the reason of 
their greater success. In a letter to the writer from this 
firm in April last year, they state that they had produced 
chromium steel for the last twenty years, and that Mr. 
Haughian, their vice-president, had also contributed to 
the a in the manufacture of this steel during 
the early stages of the invention. 

In an —— little —— “The Jail-Breaker’s 
Catechism,” kindly forwarded by this company, a sup- 


posed burglar, after describing how he had escaped from 
other jails, explains that he is now in prison owing to the 
superiority of chromium steel jail bars. The particular 
manner in which these bars are made is illustrated by 
Figs. 1 and 2. 





A similar process of producing carbon steel plates and 
bars intermingled or welded to wrought iron, is carried 
out by several Sheffield firms. The product is also prin- 
cipally used by safe builders. 

he new British Iron Company have also made a 
special study of composite steel. 

Mr. Baur, in his early specification, described his 
method of making chromium steel by means of chromium 
iron mixed with the iron or steel to be treated, and, like 
other experimentalists, claimed touse chromium as asteel- 
making element, that 1s, to take the place of carbon, and 
“that the metal produced derived its steely qualities 
solely from the metallic chromium present in it, and not 
from the carbon.” It will be seen from the experiments 
detailed in this paper that this view was incorrect, and 
that chromium alone does not give “‘steel-like nature,” 
that is, using this term to describe the property of the 
product becoming hard when rapidly cooled. 

It was not until about 1876 that Baur found the direct 
alloying of the chrome ore with the iron or steel under 
treatment was so uncertain as to render the product of 
little value, and that a ferro-chromium must be employed 
to insure a reliable result. As before pointed out, Ber- 
thier, in 1821, had foreseen the importance of the produc- 
tion of a regular and reliable ferro-chromium, and seeing 
the —_ clear manner in which he had at the time put 
forward his reasons, it is surprising to find that this point 
was overlooked by Baur and others. 

M. Brustlein’s work and investigations, which com- 
menced in 1876, respecting chromium steel, are so well 
known, and were communicated to this Institute in 1886, 
that it isnot necessary to refer specially to them here. His 
views on certain points will be dealt with at length in 
other sections of this paper. His firm, Messrs. Holtzer 
and ©o., of Unieux, exhibited at the Paris Exhibition, 
1889, a very fine collection of tensile and other test-pieces. 
Most of these were prepared from chromium steel. 

Mr. Sergius Kern, of St. Petersburg, has also experi- 
mented with chromium steel, and quite recently an excel- 
lent paper by Messrs. Franklin Hart and Julius Calisch, 
of the Stevens Institute of Technology, gives much useful 
information on this subject. 


(To be continued.) 





SwepisH Iron Ore.—The Gellivara Company (Gelli- 
vara Aktiebolag) has up to the middle of September 
shipped over 100,000 tons of iron ore abroad. This 
represents a shipping value of over 50,000. 





Dorkine SEWERAGE.—A section of this work under Mr. 

pley, surveyor to the Rural Sanitary Authority, has 
recently been completed. The pipes had to be laid under 
very unfavourable conditions in water-logged soil at a 
depth of 13 ft., the water rising in places 9 ft. above the 
pipes. Doulton’s patent self-adjusting joint, which has 
proved of great value under such circumstances, was 
adopted, and the sewer on completion was found to be 
perfectly water-tight. 





Minine 1n Swepen.—A number of Swedish mining 
companies fix at the annual meeting the amount of ore 
they mean to work, at the same time as they decide as to 
the expenditure. The Klacka and Serberg Company 
have fixed the output for next year at 8000 to 10,000 
tons; the Striberg Mining Company at 40,000 to 45,000 
tons ; the Pershytta Company, 13,000 to 14,000 tons; the 
Bergsiing oe to 5000 tons ; as do the Elgsberg 
Company and the Timansberg Company. The Slaggrufoe 
Company has fixed the output at 3000 to 4000 tons, and 
other oepne will fix the sum that may be expended in 
working the mine, 





Patents IN New ZEALAND.—From the annual report of 
the New Zealand Registrar of Patents, it appears that 
during 1891 there were applications for 589 patents, 
four designs, and 225 trade marks, making a total of 818, 
against 781 in the previous year. Of the applications for 
patents 313 were from residents in New Zealand, 88 from 
the United Kingdom, 69 from Victoria, 60 from New 
South Wales, 25 from the United States, 9 from South 
Australia, 8 from Queensland, 7 from Canada, 5 from 
Germany, 2 from France, and 1 each from Tasmania 
Switzerland, Austria, Portugal, British Columbia, an 
Norway. The amount received in fees for the year was 
17591. 3s. 6d., and the salaries and expenses amounted to 
8911. 11s. 3d., showing a profit of 1367/. 12s. 3d. Sugges- 
tions are made in the report for expending the profits of 
the office for the benefit of the public. A clause in the 
report warns merchants and others that they are liable to 
heavy penalties for representing articles as patented 
which are not so. 





THE CoaLConsumpTionor CarGo STEAMERS.—The 8.8, 
Westow, owned by Messrs. John Coverdale and Son, of 
West Hartlepool, built by Messrs. William Gray and Co., 
Limited, engined by the Central Marine Engine Works 
of Messrs. Gray, and sent to sea just a year ago, has made 
a round Black voyage from the Tyne, carrying 3500 
tons deadweight, a distance of 7400 knots, for an expendi- 
ture of 217/. 12s. 1d. for bunker coal, the whole of which 
was Tyne coal, excepting 30 tons taken at Gibraltar, of 
which some 15 tons remained at the end of the voyage. 
The speed of the vessel averaged 9 knots, and at this 
speed, therefore, she carried the whole 3500 tons dead- 
weight one mile fora consumption of seven pennyworth of 
oan To put this result in another form, she carried one 
ton of deadweight 500 miles for a penny so far as coal is 
concerned. This is only another instance of the high 
economy to which modern machinery has been brought, 
and the hard competition which presses so severely upon 
the older boats. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzep sy W. LLOYD WISE. 


mber of views in the Drawings is stated 


STEAM ENGINES AND BOILERS, &c. 


9080. J. A. Wade and J. Cherry, Hornsea, Yorks. 
Indicating Registering and Economising Motive 
Power and reventing Shocks to Machinery. 
[6 Figs.) May 28, 1891.—This invention relates to means for 
ascertaining and indicating the power of a motor engine, for 
finding the power communicated to a machine through a rotating 
shaft, assisting to overcome ‘ dead” centres, economising motive 

wer by providing means for absorbing and subsequently utilis- 
ing any excessive power suddenly given out by the motor, and for 
preventing shocks in engines or machinery. Th2 boss of the fly- 
wheel is made in halves, both of which are keyed to the shaft. 
This wheel is loosely mounted on the boss so as to be capable of 
rotating thereon independently for part of a revolution. The 
inner face of each half of the boss is formed with a cavity in which 
spiral springs are arranged. These springs are separated by chocks 
arranged at equal distances apart. Half the chocks are bolted to 
the flywheel, the others being bolted to the boss. One chock 
bolted to the flywheel is provided with a pin, which projects 
through and works in a slot in the outer portion of the boss. A 
casing is attached to this outer part, and contains a pivoted 
toothed sector and a pivoted dial, the sector engaging with a 
pinion secured to the centre of the dial. The pin is connected to 
an arm extending from the sector. The outer part of the casing is 
made with an aperture through which one of the numbers on the 
dial can be seen; the aperture, if at the end of a shaft, being 
concentric with the flywheel, or, if the shaft be a through shaft, 
as near the circumference as possible. When, owing to excessive 
power being given out by the motor, the shaft rotates momen- 
tarily faster than the flywheel, half the chocks approach;the other 
half, and part of the spiral springs are compressed beyond the 
normal state ef compression, the other springs expanding. When 
the fiywheel rotates momentarily faster than the shaft, the reverse 
action of the chocks, and consequently of the springs, takes place. 
In either case, each of the springs gradually acquires its normal 
amount of compression as the parts resume their original relative 
positions. (Accepted August 31, 1892). 


13,668. D. B. Morison, Hartlepool, Durham. 
Steam Engines. [18 figs.) August 13, 1891.—In this inven- 
tion the receiver is constructed so that the steam therein is 
caused to take asinuous course through a channel formed by a 
partition, so that, being in active and practically uniform circu- 
lation over the jacket-heating surface, it will absorb heat more 
rapidly and in greater amount than if portions of the jacket- 
heating surface were surrounded by comparatively stagnant 
steam. The steam-jacketed cylinder is provided with a valve 
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casing and steam receiver for a compound engine. The receiver 
surrounds the engine cylinder 2, and to enable the exhaust steam 
from the latter to rapidly take up the heat given off from the 
steam jacket 3 it is caused to circulate around the jacket. From 
the exhaust port 7, the steam flows horizontally, in a vertical 
engine, in opposite directions around the jacket through the 
upper hanasl la above the horizontal partitions 3a, and de- 
scends through the opening 6 into the channel below the parti- 
tion, whence it flows tothe valve casing of the next cylinder. 
(Accepted August 17, 1892). 

17,871. S. Fox, Leeds. Steam Boiler Furnaces, 
[2 Figs.] October 19, 1891.—This invention has reference to a 
construction of the bustion chamb described in Patent 
No. 6718, of 1890. The bottom and side portions of the plate 
forming the combustion chamber bottom C are so extended as to 








meet the bottom of the diagonally-cut furnace tube A, In the 
case of existing boilers, in which provision has not been made for 
the adoption of Ashlin’s invention, the furnace tubes can be 
connected to the busti jhamb by means of bottoms 
-such asC. (Accepted August 17, 1892). 


13,523. J. Reed, North Shields, Northumberland. 
Evaporating and Condensing Apparatus. [5 Figs.) 
August 11, 1891.—This invention consists in the arrangement of 
pipes for the circulation of steam and in means for effecting an 
automatic feed water entry and exit atmospheric valve. The 
feed-water entry is controlled by an automatic device consisting 








of a float L working in a chamber M connected to the interior of 
theshell. As the level of water in the evaporator changes, the 
float level varies, and this motion is utili: to actuate through 
the medium of rods and levers a multiple piston valve controlling 
the feed-water entry port. The areas of the pistons being equalised, 
an equilibrium of pressure is produced in the s separat- 
ing them, so that any leakage past one piston is neutralised, 
and in the event of the leakage passing a terminal piston, an 
equilibrium port is provided to restore the balance, thus insuring 
certainty of action in the feed. The steam may find outlet from 








the evaporator A through a perforated pipe leading to an atmo- 
spheric valve. This is arranged in connection with a condenser, 
the pressures from which are neutralised in respect of the valve 
by its exposure thereto of double pistons having equal areas 
arranged on a common spindle. A screw-down handle and 
spindle enables the atmospheric valve to be used as a stop valve 
when so required, and should the pressure in the evaporator 
shell from any cause fall below atmospheric pressure, then the 
valve closes, due to its exposure to the atmosphere through a 
small hole or opening in the valve casing provided therefor. 
(Accepted August 17, 1892). 


ELECTRICAL APPARATUS. 


3875. C. Coerper, Cologne, Germany. Electric 
Motors. [7 Figs.) February 27, 1892.—The object of this inven- 
tion is to construct an electric motor which can be actuated by 
means of alternating currents while obtaining a useful effect, and 
allowing the start to be made under a load. Upon a nave of non- 
magnetic material is fixed a framework posed of a ber of 
irons forming a skeleton which is firmly connected with the nave, 
and therefore rotates upon the fixed armature core; the irons 
constituting a magnetic bridge for the passage of the lines of 
force from the pole-pieces N and S to the armature core. Round 





these sections the current-conducting wire is. wound. The rotary 


armature, therefore, consists of single elements, theiron alwavs 








forming the magnetic conducting material, which is surrounded 
by the current-conducting material. A magnetic bridge of sub- 
divided magnetic material is formed for the passage of the lines 
of force from the pole-pieces N and § to the armature core, at 
the same time insuring the stable arrangement of the windings 
conducting the currents. The armature core is by means of a 
shaft firmly ted with a pedestal. The axis rotating with 
the nave is supported in two bearings. The iron framework 
secured upon the nave, therefore, runs freely round a stationary 
armature core and within the pole-pieces-N 8S. The current-con- 
ducting armature windings mounted by means of theiron frame- 
be being joined to the commutator. (Accepted August 17, 

11,712. H. C. Bull, London. Electric Batteries. 
[5 Figs.] July 9, 1891.—The object of the battery to which this 
invention relates is to provide means for producing electricity 
direct from carbon, either inthe form of coke, anthracite coal, or 
wood charcoal. The trough a is filled with nitrate of potash or 
soda; the burner is lighted, and when the nitrate is melted the 
steam jet f with air and nitric acid fumes is started ; the cover c 
from which the dissolving electrodes depend, is lowered into posi- 
tion, and the circuit thereby completed, the current generated 
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jg employed either for charging accumulators, producing elec- 
tric light or heat, directly depositing metals, or producing power 
by driving an electric motor. Electricity from an independent 


on it pass through the slots in the front legs, and are provided 
with wing nuts for securing the latter in firing position. The 
front legs are formed with a adapted to enter sockets in the 
trailing leg for the De ee of more rigidly securing them in the 
firing position. To fold the legs the wingnuts are loosened and 
the front legs are then withdrawn until the lugs are clear of the 
sockets, when the legs can be turned about their pivots and then 
strapped to the trailing leg. At the head of the tripod stand 








provision is made for receiving and securing the in, and f 
effecting the vertical and horizontal pointing of Ge ames when 
in position. The gun mounted can provided with wheels to 
facilitate its transport, the wheels being arranged to be raised 
from the ground when the front — legs are placed in the 
firing position to diminish the vibration when the gun is fired, 
the weight of the axle and wheels when raised tending to steady 
the mounting. (Accepted August 17, 1892). 


15,298. 8S. Wicke: Brighton, Sussex. Practice 
Cartridges for Use with Ordinary Rifles, &c. (2 Fizs.] 
September 9, 1891.—This invention relates to practice cartridges, 
and has for its object to construct the cylinder so that jamming in 
the gun of the front end of the cylinder, consequent upon repeated 
explosions, is prevented. The e B extends longitudinally 
and centrally through the cylinder, and has fitted in the front 
end the bullet C, the rear end of which is reduced in diameter to 
form a neck to fit the bore. The diameter of the projecting front 
part of the bullet corresponds to the external diameter of the 
reduced portion of the cylinder, against the end of which the 
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shoulder formed by the neck abuts. In the rear end of the bore 
B is inserted a case containing a charge of explosive powder, 
andin the rear end of this case is the percussion cap which is 
struck by the pin of the gun to effect the explosion. This explo- 
sion drives the bullet with force out of thecylinder, which is so 
thick that it can be re-used without the liability of expanding and 
jamming in the gun. (Accepted August 17, 1892), 


MINING AND METALLURGY. 


17,094. G. W. Elliott, Heeley, Sheffield.. Cutter 
Bars for Mintag Machine + (6 Figs.) October 8, 1891. 
—The object of this invention is to produce cutter bars for 
mining machinery which will withdraw effectively the débris 
formed in cutting the material, so that it shall not interfere with 
the free working of the bars in the slots cut by them. The 
cutter bar is formed of wrought steel, and has a thick circular 
centre and a thin web on the two opposite sides, so that when 
twisted the webs form a double spiral around the centre. Cutters 
are attached to the outer edge of the spiral webs, so that they 
may be expeditiously and easily replaced by drilling tapered 
holes through the webs at right angles to the axis of the bar and 
near the edges of the webs, and so arranged that the holes and 
cutters on one web are placed opposite the spaces between the 
cutters on the other, so that when the bar revolves the holes and 
cutters in them, in the first web, travel in a path midway between 
those attached to the second, thus giving the cutters on each 
side of the bar a distinct and separate path to travel in. These 
cutters are — with tapered shanks to fit into the tapered 
holes formed in the bar, the webs being held in their places by 
means of this taper. The construction of the webs enables them 
to be well clear of the material being operated upon. (Accepted 
August 17, 1892). 


RAILWAY APPLIANCES. 


16,197. A. G. Evans, London. Railway Switches. 
(2 Figs.] September 23, 1891.—This invention consists in means 
whereby the movement of the point lever operating the points 
gives the safety bar a movement also, eo that if the locking lever 
should be reversed before the train arrived at the points, the re- 
versal of the latter themselves is prevented. The signalman 
moves over his ee lock lever, actuates connections g, 
moves the sway beam c into the dotted lines, a plunger f is inserted 
and a rod and connections moved in the direction of the 
arrow, the locking bar being therefore actuated. The facing 
signal for the left-hand road is lowered, and if replaced before the 
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train arrives at the points d, should the facing-point lever also be 
replaced and the plunger withdrawn, the pH me points cannot 
work during the eof a train, as the whee of the engine 
must be first on the bara before arriving at the points d, and the 
working of the points in any position must also actuate bar a 
through connections, operating sway beamc. Where the points 
are first uired to be moved, these connections operate the 
sway beam into another position, then the facing-point lock lever 
moves connections g, actuating the sway beam, inserting the 
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source is turned on to start the battery, and when the latter is in 
full operation yielding the maximum of current, and the switch 
is turned so that the main circuit is cut out, the battery con- 
tinues to work, producing a current which is stored in accumu. 
lators for future use in starting the battery. (Accepted August 
10, 1892). 

GUNS, &c. 

16,081. F. E. D. Ackland, London. Moun’ for 
Light Guns. [13 Figs.) September 22, 1891.—According to 
this invention the gun mounting is constructed with tripod 
legs, the front ones being hinged to the rear one, and so arran; 
that they a be folded up and strapped to the latter when 
travelling. e trailing leg is made telescopic to facilitate 
the carrying of the mounting on horse-back, and pivot pins fixed 





plunger f, locking the points d, and operating the bara. (Ac- 
cepted August 17, 1892). 


MISCELLANEOUS. 


16,904. A. Suiter and A. R. Margary, London. 
tors for Compressed Gas. [2 Figs.) October 5, 
1891.—The object of this invention is to regulate the pressure of 
gas issuing from compressed gas vessels, so as to be adjustable 
and under the trol of the operator. A casing is fitted with a 
gas-tight diaphragm, under which is a lever having its fulcrum 
Cneed at any distance from the end according to the leverage 
required to close the valve. On one end of this lever is fitted a 
valve to control the flow of gas from the vessel, the other end 
peep | a with a screw and clamping nuts to connect it to 
the diaphragm. To render the pressure of the issuing gas ad- 
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justable, a screw connecting the lever with a pointer is provided, 
by turning which the distance of the valve from its seating is 
regulated, so causing the diaphragm to spring more or less before 
it closes or opens the valve, emitting the gas from the vessel, this 
pointer being provided with a divided quadrant, so that the 
pressure of the issuing gas can be read off ata glance. (Accepted 
August 17, 1892). 


15,703. J. C. Walker and J. E. Stephenson, 
ee. Yorks. Screw Gill Machine or Ope- 
rating upon Fibrous Material. {9 Figs.) September 16, 
1891.—This invention relates to screw gill machinery for operat- 
ing upon fibrous material in which ‘‘ jockey” rollers are mounted 
at the back of the screw gills over the shanks of the screws. The 
screw-blocks, the screw-shank bearings F, and the saddles E for 
each pair of screws are formed as an independent fitting, so that 
the whole attachment with the screws mounted therein may be 
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together placed and secured in position or bodily removed there- 
from. The attachment is made with a transverse joint between 
the screw-blocks and the screw bearings to facilitate fitting the 
screws therein, and in the case of machines with several sets of 
gills side by side, these attachments are mounted back to back on 
horizontal seats projecting from the divisional piece between each 
set of gills, and are secured at the screw-block end by vertical 
bolts arranged approximately midway between each set of gills so 
as to economise space. (Accepted August 17, 1892). 


13,684. C. R. C. Tichborne, A. E. Darley, 8. Geo- 
ghegan, and M. F. Purchell, Dublin. Manufacture 
of Solid Carbonic Acid. [1 Fig.) August 13, 1891.—This 
invention relates to means for the ical production of solid 
CO», utilising the refrigerating effect of the evaporation of a part 
of the liquefied CO, to convert a part of the latter into a solid form. 
A set of stage compressors A are employed to compress ~~ 
of CO, gas toa sufficient pressure to cause liquefaction. The 
liquefied gas is then carried into a surface condenser B for the 
removal of the heat accumulated in the gas during the process of 
compression. The liquid COs so obtained and cooled is allowed 

















to pass by the pipe 6 and controlling cock ¢c, and be partly 
released from pressure into a chamber D, either with or without 
a non-conducting coating. The liquid thus in part becomes 
again a gas, and in part solid COs. The solid CO, is collected by 
a door E, and the gaseous portion collecting in the upper part of 
the chamber D is returned again by a wd to the suction 
pipe of the pumps, where it will be redrawn into the pumps A and 
again passed either with a new charge through the same process 
of compression, liquefaction, and part solidification, or simply 
passed to the compressors again for the purpose of getting a 
further quantity in the solid form as often as is necessary. 
(Accepted August 17, 1892). 


14,413. T. Lord, Todmorden, Yorks. Drying 
Machine, &c.,Cylinders. [10 Figs.) August 26, 1891.—This 
invention relates to cylinders for cloth and yarn-drying machines 
and similar sheet metal cylinders, and consists in a method of manu- 
facturing the cylinders and machinery for this purpose. The 
sheet is through rollers at the back of the machine and 
pushed forward till the corner rests on the bedplate. The carriage 
E) is shifted by its handle so that the bowl when placed upon the 
sheet rests thereon near to the edge. The carriage E is moved by 
its handle till another bowl is brought also near to the edge of the 
sheet and rests thereon. The machine is then started. The car- 
riage C and planishing roller c? at first make a very short traverse 
across the corner, the traverse being lengthened towards the left 
at each alternate reversal of the screw, the feed rollers advancing 
the sheet at the same time while the planishing roller is lifted 
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off. After a further advance of the sheet the carriages E E' re- 
main stationary, and the movement of C the same till the sheet 
has passed so far forward until another corner comes upon the 
bed. Ateach alternate reversal, when a screw is turned, the 
carriage E! is now shifted to the left and the traverse shortened 
correspondingly with the diminishing width of the corner of the 
sheet until the last corner comes under the planishing roller. Means 
are provided for riveting the cylinder. A hole being punched 
through two overlapping sheets, and at the same time a rivet in- 
serted in the previously made hole. A cylinder is then pulled 
forward for a distance equal to the pitch of the rivets, whereby 
the rivet inserted by the lifter is brought forward under the 
header and the hole last punched over a tube, The lifter is then 
uickly. brought back to its lowest position, and'a bar pushes 
the rivets forward, so that another rivet is placed upon the top of 





the lifter. The play of the parts is then repeated till the half 
length of the cylinder has been riveted, when it is turned round, 


and the other half done in the same manner. (Accepted August 
17, 1892). 

18,697. E. A. Cowper, London. Chain-Making 
Machinery. (4 Figs.) October 29, 1891.—This invention has 


reference to chain cables and chains which are formed of welded 
links. The lower half of the mould is fixed on a table, and is 
made with a quadrantal groove round its upper edge. On this 
half is fitted with steady —_ the upper half, which has a similar 

ve round its lower edge, so that when the upper is pressed 
on the lower half the die presents a half-round groove. In this 

ve, and through the last chain link, is placed, red-hot, a 
ength of bar which has been cut off with each end sloped to 
form a scarf, and it is i diately clamped in position by a pair 
of hooks drawn down by atreadle lever. A similar lever draws 
down a pair of arms which press down the upper half of the 
mould after the bar has been placed in ition. The mould 
has a recess in front to admit part of the link previously made. 
The red-hot bar being clamped, two sliding bars are made to 
advance obliquely by hydraulic presses, bending the two project- 
ing ends of the bar partly round the mould, and then two other 
sliding dies are advanced, pressing the bar quite round the mould 
to the shape of a link, with its! scarf ends overlapping, but not 
yet welded. The upper half of the mould being now raised, the 
shaped link is removed to the machine. The unwelded link is 
gripped, and the scarf joint of the link is presented between two 
blowpipe gas flames proceeding from pivoted burners, means 
being provided for protecting the preyiously-formed link from the 
intense heat. When the part has attained a welding heat, the 
burners are swung aside, and two swages worked by hydraulic 
presses compress the heated portion of the link between them, 
and so weld the scarf ends together ; the swages and hooks being 
then withdrawn, the chain is removed to have other links simi- 
larly added to it. (Accepted August 31, 1892.) 


15,174. A. and J. Graemiger, Edenfield, Lancs, 
Dyeing: weg Bleaching, &c., Yarn in Cop and 
other Compact Form. [3 Figs.) September 8, 1891.—This 
invention consists in the use of four interchangeable plates, 
serving for the reception of hollow perforated injection tubes b 
carrying the yarn to be treated, the plates being adapted to be 
placed in a treating tank c, in which two of them are used, the 
other two serving as reserve plates to permit of exchanging the 
treated for untreated yarn. In order to render the tank capable 
of being hermetically closed, a lid d is employed, having on its 
underside a rim adapted to fit on to a packing placed into a 
cht formed in the flange of the tank and secured thereto by 

inged bolts. Near the lower end, in the tank, a perforated 
bottom is employed, and below it a steam coil to permit of 
heating the die therein. The sides of the tank are brought re- 
spectively into communication with a circulating pump, the return 
pipe A of whichis in communication with the space of the tank, 
which is also furnished with an inlet and outlet pipe having valves. 








The plates carrying the yarn to be treated are arrar ged to slide 
in grooves furnished with a packing, and formed at each end and 
near the perforated bottom ¢e at a short distance apart from the 
pipe orifice, the latter being furnished in front with deflector 
plates, so as to divide the suction of the circulating pump equally 
over the whole surface of the plates a. he upper ends of 
the latter are supported by a rim furnished also with 
a Packing, thus forming chambers between the plates and the 
sides of the treating tank. The plates when lowered into or 
lifted out of the tank bear against the packing of the rims, and 
thus form each space between into a comparatively narrow her- 
metically closed chamber, so as on communication being esta- 
blished between the same pipes and the suction pump respec- 
tively, the yarn is subjected to air exhaustion and liquor extrac- 
tion, which, owing to the plates being gradually passed over the 
chambers, and the small number of injection tubes thus brought 
in communication therewith successively, requires only a small 
suction and effects a more uniform exhaustion of air and extrac- 
tion of liquor. (Accepted August 17, 1892). 


13,447. A. Colson, Leicester. Column Stills for 
Distillation of Gas Liquor, &c. [2 Figs.) August 8, 
1891.—This invention relates to column stills in which the liquor 
is distributed over a number of trays arranged above one another 
within a steam - tight vessel, and steam admitted below, 
patses up through openings of the trays covered by hoods, 








and escapes under the edges of the latter through the 
liquor. Each tray A is cast in one with the distance-piece B, 
standing up all round it so that they form shallow dishes jointed to 
cach other by bolts pas through ears E, squeezing a packing 
ring C between their grooved meeting faces. Through each tray 
are holes D made as short tubes, standing up above the bottom 





of the tray, and on each of these tubes, is placed a cap H having 
its lower side perforated with numerous small holes. The steam 
passing up through the central hole into the interior of each 
cap, spreads out laterally therein and issucs by the perforations in 
numerous small streams passing through the liquid in the tray, 
above the highest of which a perforated plate K is fixed to pre- 
vent priming of the liquid by its frothing up, the outlet of the gas 
being provided with a perforated mouthpiece L as a further pre- 
caution. (Accepted August 10, 1892). 


15,302. W. J. Brewer, London. Lubricating 
Spindles, [1 Fig.) September 10, 1891.—The object of this inven- 
tion is to provide a lubricating pin to be applied to wheels of various 
kinds of machinery. The spindle A, which forms the journal for 
the wheel B, is made hollow, is fixed rigidly in the horn- 
plates C. The wheel B is adapted to freely revolve thereon, and 
is provided with an internal bush D of gun-metal. At the outer 
end of the hollow pin A a cup E is provided for containing lubri- 
cant, communicating by a lower passage F with the interior of 
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15502 
the pin. The interior of the pin communicates with holes K to 
the outside bearing face of the journal, and a hollow chamber G is 
made in the boss of the wheel, communicating also with the 
bearing face of the journal which is adapted to contain the lubri- 
cant that flows into it from the box E and through the hollow 
pin and the es therefrom. The lower part of the box E 
and the end of the passage in A are filled with cotton waste to 
form a filter for the oil as it passes to the bearing. (Accepted 
August 17, 1892). 


18,245. L. Seager, Sittingbourne, Kent. Making 
Bricks, Tiles, &c. (7 Figs.) October 23, 1891.—This inven- 
tion relates to machines for moulding bricks, tiles, &c. A table 
is mounted on a vertical pillar and “a to be intermittently 
rotated thereon. Secured to this table is a series of boxes in 
which the bricks are moulded, the dimensions of the boxes corre- 
sponding to those of the bricks. In each box is a sliding frame 
having upon it a hinged plate, whieh forms the bottom of the 
mould, the sliding frame being adapted to be raised at certain 
times in order to lift the bricks out of the mould, and when 
the frame is raised, the hinged portion thereof being adapted to 
be turned over in order to deliver the brick on to a table from 
which it can be removed by hand. These motions of the sliding 
frame and its hinged plate are effected through the medium of a 
rod engaging with a cam-bar and a spiral spring surrounding the 

In connection with the driving shaft and rotating table a 
plunger is arranged sliding in a box with guides, and adapted, as 
each mould is brought b th it, to d d and compress the 
clay therein. This plunger is operated by a crank, and is pro- 
vided with a spring which enables it to yield slightly in a longi- 
tudinal direction. A horizontally sliding knife cuts off the clay 
which remains projecting above the moulds after the compression 
is completed. There is a sieve for sanding the moulds previous to 
the introduction of clay to prevent the latter from sticking. A 
supply of “‘ pallet” boards is placed in a frame and in a position 
so that one is taken for every brick by the machine as it rotates. 
(Accepted August 31, 1892), 


19,380. W.E. Plummer and W. M. Kermode, Brad- 
ford. Grinding Ball and Socket Joints, Valve Seat- 
ings, &c. [6 Fiys.] November 9, 1891.—This invention embodies 
a combination of a rotary with a rocking motion, and is intended 
to impart to the surfaces to be ground a movement similar to that 
which takes place between them after being ground. The ball ring 
and socket are turned in the lathe so as to correspond approxi- 
mately. The socket is attached to a horizontal plate fastened to 
the top end of a vertical revolving shaft, and is set true with the 
axis of rotation. The ball ring is then connected rigidly to a 
short bar by means of two plates bolted together, one of the plates 
having a boss for the reception of the bar. The other end of this 
bar sit loosely in a hole drilled in a plate fitted to the bottom of 
another rotating shaft set truly vertical over the lower one. The 
centre of the hole in the plate does not coincide with the axis of 
the shaft, and therefore when the latter rotates the hole describes 
a circle, and the top end of the bar, which sits loosely in the hole, 
is therefore carried round in an orbit. This bar is prevented from 
revolving by means of a pin fitted rigidly to it, or by means of a 
pivot which can be adjusted to remain at any part of the bar and 
either work in correspondingly adjustable bearings, or against a 
bar placed so as to catch and arrest the pin. Each part of the 
surface of the ball ring is moved up and down on its socket more 
or less, according as the hole in which the top of the bar sets is 
further from or nearer to the axis of rotation ; so that there may 
be any number of holes in the plate, those being used which are 
most applicable to the size of the work. (Accepted August 31, 
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16,129. F. J. Rowan, Glasgow, and B. Dawson, 
Malvern Link, Worcester. Oxidising Lead Sul- 

hide and Zinc to Form White Pigments, [7 Figs.) 

eptember 23, 1891.—In this invention a regenerative gas furnace 
isemployed having a reverberatory chamber, across which are 
placed a series of retorts. Into one end of each of these retorts 
the material to be operated on is injected in a pulverised 
state by a jet of air or steam. The retorts are inclined so that 
any slag from the material flows to the — end. In the 
heated retorts, when the material is galena or me | sulphide, it is 
oxidised to lead sulphate, and being converted into a fume, passes 
on from the further ends into flues and cooling chambers and into 
a collecting apparatus, such as wet fume condensers, steam 
or air jets being applied to propel the fume into the condenser 
and to facilitate its withdrawal from the retorts. If the material 
is zinc it is oxidised and from the retorts as a fume in a 
similar way. By another method the gas furnace is arranged as 
a blowpipe furnace. The combustible gas used, and which is made 
as free as possible from carbonaceous and dust particles, is 
injected into the furnace chamber through a nozzle, which is en- 
circled by an annular jet orifice, through which the air for com- 
bustion is injected. The pulverised material is fed in through a 
central pipe. The furnace chamber is inclined so that any slag 
flows to one end, and when the end further from the feeding-in 
end is made the lower one, there is provided a discharge openin; 
through which the slag drops into a truck, but which is arrang 
80 a the escape of the fumes is prevented. (Accepted August 31, 
1892). 
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F. C. AUSTIN MANUFACTURING CO., CHICAGO, ILL., 















The ‘NEW ERA” GRADER, guaranteed capable of 

oy in embankment 1000 to 1500 cubic yards of 

rth fn 10 hours with 6 teams and 3 men, or of loading 

ine touue cenmned 1} yards each in the same time ; 
dimensions packed, 650 cubic feet ; weight, 7000 Ib. 


Price .. ar o. ~ -. $1200.00 
















DRAG SORAPER. 
=. 1, with runners, be. ~ 


0. 2, ” ” 





THE AUSTIN REVERSIBLE ROAD MACHINE for 
building country roads; weight 2100 Ib. ; 110 cubic ft. 
Price . Pes bi $225.00 
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BUOK SCRAPERS. 
For 4 horses, 840 Ib., 34 cubic feet, price $28.00 
For2 ,,  2801b., 16 os ps $21.00 


— SCRAPERS, Climax No. 2, 540 Ib., 20 cub. ft. 
ee 0.00 
Olimax No. 8, 650 Ib., 2 oub. tt. :. price $45.00 











“NEW ERA” GRADER BUILDING IRRIGATING CANAL. 
Prices are t.o.b. cars N.Y. or Chicago. Cable Address: “ Austin, Chicago.” Use AB C Code, 9018 


ze. CC. AUSTIN MEG. COoO., CHICAGO, ILt.., U.S.A. 














WORTHINGTON PUMPING ENGINE CO., 


153, QUEEN VICTORIA STREET, LONDON, E.C. 
WORTHIN GTO N. 


Telegrams : “Tone Harp, London.” Telephone, 1644, 








TRADE MARE. 








PRESSURE PUMP. WORTHINGTON “MINE PUMP,” 20 x 10} x 10. MINE PUMP, “LEHIGH” PATTERN. 


WORTHINGTON PUMPS FOR ALL SERVICES AND PRESSURES. 
OVER 650,000 PUMPS SOLD. _ OVER 1,000 PUMPS IN STOCK. - 


SEND FOR SMALL COMPLETE CATALOGUE, PRIOES ON APPLICATION, 
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TRAUTWINE’S 
CIVIL ENGINEER'S 
POCKET: BOOK. 


**Beyond all question the best 
tical Pana for the Engineer that 


ever —_— .”—GEORGE L. VosE, 
oe K., in ¢ ual for Railroad Engi- 


** Without doubt it has proved itself 
to be the — ese han 0m he om 
langua e for the ee ofes 
sion.” ~Hngineering ar Pa 
Aug. 25th, 1888. 








JOHN WILEY & SONS, New York. 


B. & F. N. SPON, London. oil 


YWARDIYLERS (0 
date 


ADDRESS 
84 885 Wuitecross Street 


LONDON E.c. 
9857 


WEIGHING MAOHINERY. 


Hedy: son bead 
Gein io onforks 


Windoov, 
y meet 8g 
fa Gg oe 


Tele. Address—“ WEIGHING, MANOHESTER.” 











JNO. BIRCH & © 


MERCHANTS AND 
ENGINEERS, 


10 & 11, QUEEN ST. PLACE, LONDON, E.C;; 
anv aT 40, CHAPEL STREET, LIVERPOOL, 


Telegraphic Addresses: 


Purchase, Inspect, and Ship Material 
and Machinery for Engineers and 
Contractors abroad, and act as Home 
Agents for Foreign Dockyards, 


Arsenals, Railways, Engineering 


“ENDEAVOUR, LONDON ” 


“POOLBIRCH, LIVERPOOL,” 


Estimates, Plans and Specifications 
submitted for all classes of Machine 
Tools, Machinery, Sea-going and River 
Steamers, Barges, Dredgers. 
Rails and Rolling Stock provided to 


Established in 1875 at East Greenwich as A, H. Bateman & Co. 





Shops, Foundries, &. Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


CORRESPONDENCE INVITED. 


Monthly Prices Current of Engineering Material mailed free on application. *” 











FOR THE BEST 


EMERY WHEELS, 
ROOPER & HARRIS, Ld., Emery Works, Stafford. 


[ee Ons Lerstond orks ‘ 


Note change of Address. 





BAXTER'’S PATENT 
KNAPPING-MOTION 


STONE BREAKERS, 
a0 ORE CRUSHERS, 


Selected by Fifteen Corporations and County 
Councils last year. 


W.H. BAXTER, 
LBBDS. 


Selected by all Scotch Highway Boards 
and County Councils since 1884, 8948 











PHOSPHOR i: 


87, SUMNER _STREET, SOUTHWARK, LONDON, S.E. 





BRONZE 


FOR BHARINGS, SLIDH VALVES AND PUMPS, &c. 
Phosphor Tin (6%), “Cog Wheel” Brand, the best in the market, 


THE PHOSPHOR BRONZE COMPANY, Limited, 











COG WHEEL BRAND, 
THE ONLY GENUINE. 

















Loco. Wheel Centres. 
Horn Blocks. 


Points and Crossings. 
Ramps. 


STEEL CASTINGS. 


Gearing. Dredger Buckets. 
Wheels and Azles. »  Lumblers. 


Pulleys. pe 
Rollers. Lips and Links. 


Hydraulic Cylinders. 
ao Riveters. 

Rams. Glands. 

Pump Castings. 


MANGANESE STEEL PINS AND BUSHES FOR DREDGER BUCKETS. 


HADFIELD'S STEEL FOUNDRY CO..LD. | 


ecla Works, SHEFFI5HLD. 





Bucket Backs. 
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THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorRESPONDENT. ) 
Wuite the journey, of which a description will 
be attempted in the following articles, is intimately 
associated with the famous trip of the American 
Society of Mechanical Engineers to their San 
Francisco Convention of last spring, yet there 
are mingled with this special experience so many 
matters of special interest that the writer trusts 
the narrative will be found sufliciently attractive, 
simply as the story of the journey, to warrant its 
perusal without the introduction of any detailed 
reference to the real business of the Convention. 





furnished simply ourselves to be taken care of, 
lodged, fed, transported, and entertained. We 
had not even the care of our hand-baggage, while 
as for our trunks, they were in a baggage car, and 
could be opened at any time during the journey. 
It was most emphatically the luxury of travelling. 
The train was one of the best equipped in the 
railway service, and consisted of sleeping-cars 
with numerous state-rooms fur family parties, a 
dining-car, while at the end was what is known asa 
combination car for lounging, smoking, and read- 
ing ; it contains a bath-room, barber’s chair, and 
other accessories of modern civilisation. The train 
was drawn by one of the best engines in the West 





Shore service. The speed was frequently a mile 











cree 
Ve) 





cen 


— 
SAA Fi 


Fic. 4. BripGE BETWEEN Sister Istanps, Nracara. 


The starting point of the Mechanical Enzineers 
was the office of Messrs. Raymond and Whit- 
comb, of New York, whose ‘“‘ vacation” excursions 
are the delight of every one who has ever partici- 
pated in them. It is not the object of the writer 
to ‘‘boom” these gentlemen, much as they may 
deserve it, but the members of the society would 
consider their historian as ungrateful in the 
extreme if he failed to chronicle how much they 





in 55 seconds, but that never interfered’ with 
either reading or writing, for the West Shore 
line was built in the most thorough manner 
possible, and at so small a regard to expense as to 
leave the original subscribers to wonder how so 
much money could have been spent in so short a 
distance. To the engineer, however, there is little 
difficulty in seeing that the road was constructed to 
stay, and that every engineering difficulty was 


were indebted to the careful and thoughtful plans | met by a free expenditure of money. 


of this firm, not alone for their comfort, but abso- | 


A railroad map is always instructive, and the 


lutely for their happiness. To begin with, we! reader is recommended to study the one given for 





the West Shore Railway in order to better under- 
stand the commencement of the trip (see Fig. 1 next 
e). The first duty of the maker of such a ma 
is to show his company’s line, even if only a sma 
one, very straight, and in heavy black, and to 
make all others, especially all competing lines, 
as crooked as possible, and as lines in the strictly 
geometrical sense, with plenty of length, but with 
neither breadth nor thickness. Length indeed is 
the great desideratum ; they must be longer than 
the route shown, and if unfortunately they are not, 
why they have to be made so, even if the face of 
the country must be changed. The West Shore 
map is no exception: The course of its line is so 
broad as to blot out the New York Central even 








Fic. 3. Toe Catsxitt Fats, 


where that is a four-track road, and Lake Ontario 
is conveniently pulled down at its western corner 
to show a short route to Hamilton. Of course, 
when the New York Central mapmaker starts in, 
he reciprocates in kind, and so ‘* honours are 
easy.” 

Starting from New York early in the morning ot 
May 4 we looked our last at the city as we crossed 
the Weehawken Ferry, gazing over the beautiful 
harbour, its shores lined with high-masted steamers, 
its waters alive with boats of all sizes, with the 
statue ‘‘ Liberty,” grey in the distance, and the 
gilded dome of the ‘‘ World” building shining 
out over the irregular roofs of the city. At Wee- 
hawken we entered our special train and sped 
out across the Jersey meadows, the birthplace, 
but, unfortunately, not the abiding place, of 
the world-famed mosquito. As we flew along, the 
gaunt lines of telegraph poles seemed to stalk away 
across the brown stretches of plain to the low hills 
on the horizon. For a short distance our way lay 
through fertile New Jersey, just springing into green 





life, with the farmers ploughing in the fields; then 
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TABLE XLVI.—WEIGHTS, DIMENSIONS, 


ARMY UNITED STATES GUNS. 


CHARGES, &c., OF THE SERVICE AND EXPERIMENTAL BREECHLOADING 
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NATURE OF GUN. ei re 
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ae 3 bo 20 
= Re ee 5 3s 
6 eilaj|s 4 
Movntain ARTILLERY. | in. Ib, ft. | cals. 
3-in. steel, Hotchkiss _ 3 218 | 3.7 | 13.6 
FigLD ARTILLERY. } 
8.2-in. steel .. ../32 829] 7.5 | 26 30 
8.6-in. steel .. ..| 3.6) 1280! 7.5 | 22.7 
8,6-in. steel field mortar) 86, 230; 2 | 5.25 30 
SIEGE ARTILLERY. | | | 
Guns. | H 
5-in. steel a --| 5 , 3660 | 12.1 | 23.5 35 
JTowitzers & Mortars. | | 
7-in. steel hewitzer ..| 7 3710 8 1.4 35 
SEACOAST ARTILLERY. | | | 
Guns, tons | | 
| 1 | 
Bin, steel .. .., 8 14.25, 93.2 92 | { Breech Ot 
10-in. steel .. .. 10 30 | 30.6 | 34 seed 
Win. steel .. ../ 12, 62 | 86.6 | 34 | { Sreenn Oo} | 
Mortars. | | 
12-in. cast-iron, hooped | | 
with steel .. --| 12 14.25; 10.75) 9 35 
12-in. steel ssf 11 38 | 3? | 10 20 
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noruins in America. Here we first rode in the 
ingenious travelling walk and saw the Women’s 
Building, which was sufliciently constructed to give 
a clear idea of its appearance. Itis to be a hand- 
some and artistic structure ; the noble and graceful 
figures sustaining the roof are particularly noticeable. 
The enormous skeleton of the Building of Mecha- 
nical and Liberal Arts next claimed our attention. 
The facts about this structure are simply over- 
whelming. It is the largest building in the world— 
everything, by the way, in Chicago is the ‘‘ largest 
in the world ;” they can’t help it, it so happens— 
being five times the size of the Coliseum at Rome, 
and having sn area of over 30 acres. The Adminis- 
tration Building will be a very handsome structure ; 
the colossal statues which are to ornament it were 
examined with great interest. All are strong and 
beautiful, but the group “‘ Patriotism” is especially 
fine. The sight of rows and rows of enormous 
heads, wings, and limbs on the floor was novel and 
interesting, and vaguely suggestive of a nightmare. 
Do not let the reader think our tour of the Exposi- 
tion grounds was made in carriages ; s> extensive 
are they, that we were obliged to go by railroad, 
and even then had but little time at each point. 
The mechanical features were the ones which were 
most attractive to this party, and as the chief engi- 
neer and some of his assistants were members of 
the Society and were present, we had rare oppor- 
tunities for seeing what is to be, as well as to com- 
ment on what was. 

Re-entering our carriages we next drove toward 
the heart of the city down Drexel Boulevard and 
Madison Avenue, admiring the many broad roads 
stretching in all directions and the lines of hand- 
some residences. After visiting the machine works of 
Fraser and Chalmers we returned to the train, 
where we learned that washouts had blocked all 
exit, and that we must remain overnight. By the 
courtesy of Mr. Wm. Chalmers, who first sent beau- 
tiful bouquets to our train for the ladies and then 
invited the entire party to attend the theatre, we 
all passed a delightful evening, and next morning 

~ walked about the city until eleven, when we started 
westward, proceeding slowly through the flooded 
country. In many places the tracks had been only 
temporarily sustained. The great tracts of level 
pasture land looked like a shining lake; in one 
place we could see ten miles of water, with here 
and there a small house appearing submerged to 
the second story. As the afternoon drew on the 
scene was a beautiful one; the gold and crimson 
of the sunset clouds dyed the waste of waters, and 
the delicate new foliage of the trees was pale yellow 
against the deep blue sky. In some places the 
train crawled slowly over a track that waved in 
curves frequently reversed, while the track being 
shored up on temporary cribwork, trestling, and the 
like, caused the car to tip from side to side, which 
kept up a certain amount of interest in our pro- 
gress. A curved line is undoubtedly a line of 
beauty, but a vertical curve on a railroad track 
does not conduce to xsthetical thoughts. The 


water in many cases covered the rails entirely, and 
photographs were taken at frequent intervals, for 
we had a full complement of the Kodak fiend, 
in fact, they were so largely in the majority 
that, perhaps, they should be considered as in 
the normal condition, while we, who were not, 
might be called the anti-camera lunatics. A glance 
at the map will show the locality as being between 
Chicago and Rock Island. The mapmaker has again 
kindly taken out all curvatures, and the reader will 
notice that the Rock Island route is positively a bee- 
line from Chicagoto Omaha. If he don’t find it so in 
practice that is no fault of the mapmaker, who cer- 
tainly has done his best in the case. 

That evening we reached Rock Island, where 
the Government has one of its finest arsenals, and 
crossed the Missisippi under the soft light of the 
full moon. The river was greatly swollen by the 
recent rains, and looked almost like the ocean, 
but the tracks were so high that the floods caused 
no delay nor even anxiety. 


(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. XXVI. 
THe Navat Gun Factory. 
(Frias. 512 to 622.) 

Tur Gun Foundry Board, which was convened by 
the United States Congress in 1883, after having 
made a thorough examination of the methods of 
gun-making as practised by the leading nations of 
the world, recommended the establishment of two 
national gun factories, one for the army, as stated 
in a previous article, at West Troy, New York, 
the Watervliet Arsenal, and the other for the navy 
at the Washington Navy Yard, Washington, D.C. 
In October of 1886 the Washington Navy Yard was 
set aside for the manufacture of ordnance and the 
establishment of a gun factory for the navy. The 
funds for this work were supplied by Congress, 
which in August, 1886, appropriated a sum for the 
beginning of the factory. 

Several plans were proposed and carefully dis- 
cussed for the arrangement of the buildings of the 
factory. It was finally decided to utilise the build- 
ing which had previously been used for a forge and 
anchor shop, and transform it into a 6-in. and 8-in. 
gun factory, and directly adjoining the north end of 
this building it was determined to erect a large 
building for the finishing of guns of the largest 
calibres. 

The floor of the forge and anchor shop was to be 
lowered, the roof raised, and a 40-ton travelling 
crane introduced, which would run the whole length 
of the building. In the large building was to be 
placed the shrinking pit, and a 110-ton travelling 
crane was to be introduced. 

A large shop to the west and adjoining was to be 
utilised as a carriage and projectile shop, and was 
to be equipped with a 25-ton travelling crane. The 
other buildings on the west side of the yard were 
to be utilised for a foundry, a finishing shop for 








small parts, carpenter shops, pattern shops, &c. 
In. the different shops were to be placed all the 
necessary machinery of the most improved modern 
type. 

The present annual capacity of the shop is as 
follows : 


Three and a half ra 12-in. guns. 
Eight a Pe a “a <a) ) EE aa 
Ten... és ad a as ee i 
Thirty... a pe G <o 


or a proportionate number of other calibres. 

The plans once determimed upon, the work of 
construction was begun and rapidly pushed for- 
ward. In 1888 the walls of the large gun-shop 
were finished, the iron framing for the roof was 
completed and its erection commenced. The 8-in. 
gun-shop was cleared out, the floor levelled, the 
crane supports all completed, and the shop made 
ready for the concreting of the floor. In the gun- 
carriage shop the piers for the support of the 25- 
ton travelling crane were partially completed. All 
of the machinery, engines, boilers, &c., were con- 
tracted for and partially completed. In excavat- 
ing the shrinking pit, great difficulty was ex- 
perienced by the existence of quick sand at the 
point where the pit was to be placed, but all diffi- 
culties of construction were finally overcome. In 
1890 the gun factory proper was completed, all of 
the machinery was in place in the south gun-shop 
and the shop in full operation. The 110-ton crane 
was erected, tested, and found satisfactory. Some 
of the large lathes have been delivered, and the 
others will be completed and in place by April, 
1893. The designs for these lathes are considered 
superior to any at present in existence abroad. 

The Baltimore and Potomac Railroad has sidings 
run into every shop, so that forgings can be placed 
on the cars at the foundry of the Bethlehem Iron 
Company, where they are obtained, and without 
further handling can be delivered directly to the 
gun factory. 

The process of manufacture of the guns is very 
similar to that employed by the Army Gun Factory 
at Watervliet, New York. 

The increase in the machinery and in experience 
has greatly lessened the cost of manufacture, as 
will be seen from the following Table. On this 
point the following Tables are of interest : 


TasLE No XLIV.—Cost and Time Required in Construct- 
ing Navy Guns at the Washington Factory. 

















Average Time of 
Average Cost of Manufacture. | Manufacture in Ten- 
Hour Daye. 
Calthee. | Washington Gun By Con- Washington Gun 
Factory. tract with Factory. 
- eo 
Firms. 
1888, | 1890, | 1888. 1891. 
in. | dols. | dols. dols. days | days 
6 2649 1298 8400 116, 6) 
8 5163 2772 8500 225 = 105 
10 6334 3500 | ea 240 160 
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MODERN UNITED STATES ARTILLERY: NAVAL GUN FACTORY, WASHINGTON. 





Fig 512 
Section of 12° Gu Shop. 


Shrinking Pit. 
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Tronsverse Section of 6° & 8 Gun Shop (Anchor Shop) SS ! : ; nace io ee tS a ee a 














TABLE XLV.—Materials, Cost, and Labour in 6-In. Gun 
___ Carriages. _ 


—_- | Labour. . Material. | Total Cost. 
dols, 





Average of | dols. | dols. 
Wiese is). 4,423.10 | 6,656.31 
Second 10 .. se 8,027.41 i | 4,310.73 
Third 10 .. os 2,250.74 i j 3,442.09 

| 

| 





Fourth 10.. os 1,963.85 3,312.72 
Fifth10 .. oe 1,708.00 2,824.00 


Several interesting new designs have recently 
been turned out by the Naval Gun Factory. A 
breech mechanism for 10-in. and 12-in. guns has 
been designed, in which the continuous revolution 
of a crank revolves and unlocks the block, with- 
draws it, and swings it clear of the breech. The 
reverse motion of the crank closes and locks the 
breech. A new breech mechanism for rapid-firing 
guns, known as the Dashiell breech mechanism, 
has been constructed. It works by the simple 
motion of a lever, the moving of which, as in the 
Canet system, in one direction opens the breech, 
and in the opposite closes it. This gun is mounted 
on a very compact and handy carriage. A field FLOOR. PLAN 
carriage for rapid-firing guns, with landing parties, Sas 
has also been constructed. 12°GUN SHOP. 

Figs. 512 and 515 are a section and a plan of the 
12-in. gun-shop ; Fig. 513 is a section of the 6-in. 
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States, and Table XLVII., page 408, gives similar 
particulars of naval guns. 


Tue Navat Provine Grounp. 


The tests of naval guns, armour, &c., have 
hitherto been carried on at Annapolis, Md., where 
the proving ground was located. ‘The range was a 
very poor one, since the training of guns was much 
interfered with in winter by oyster boats, and in 
summer by fishing and pleasure parties. It was 
therefore decided tu change the site of the proving 
ground, and in February, 1890, a tract of 659 acres 
of ground was purchased in Charles County, Md., 
on the Potomac River, about 26 miles below 
Washington, and here has been located what is 
known as the Indian Head Naval Proving Ground. 

The site was a marshy valley covered with under- 
growth. The marsh has been drained ; a wharf 
and sea wall of piles, several feet higher than the 
greatest freshet record, inclosing the water front, 
has been built ; a railroad for the travelling crane 
and flat cars has been constructed connecting the 
wharf and slip with the velocity and range and 
armour batteries ; a firing butt has been finished 
and is in satisfactory operation ; and the necessary 
apparatus for measuring velocities are in working 
order. Gun platforms for all calibres from the 
smaller rapid fire to the 12-in. gun have been 
erected and are ready for use ; three bomb proofs 
have been completed ; the chronographs and targets 
are ir position; necessary roads have been finished; 
and a chronograph-house, magazine, store-house, 
stable, and other necessary buildings have been 
completed. Three officers’ quarters have been 
completed, and a building will be erected for the 
accommodation of occasional visitors and boards of 
officers. 

Three target butts have been put up for use in 
testing the new American armour-plates, and a 
curved structure has been erected for the tests of 
barbette armour. Preparations are almost com- 
pleted for the tests of armour-piercing projectiles. 

A scow is being built for the transportation of 
material from the gun factory to the proving 
ground. The proving ground will have telegraphic 
communication with Washington, and a steam 
launch has also been purchased for the use of the 
station. One of the valuable features of the ground 
is a railway crane, by means of which it is possible 
to send guns, as large as 8 in. in calibre, from the 
Washington Gun Factory to the proving ground, 
prove, and return them to the factory the same 
day. The instruments have been transferred from 
the proving ground at Annapolis to Indian Head, 
and the first gun, a 6-in. breechloading rifle, was 
tested at the latter place on January 24, 1890. 
Since then all reception tests of naval powder and 
armour, and the proof and tests of all naval guns 
and mounts, have been conducted at this new naval 
proving ground. 








THE IRON AND STEEL INSTITUTE. 

In our last issue we gave an account of the pro- 
ceedings of the first day, Tuesday, August 20, of 
the recent Liverpool meeting of the Iron and Steel 
Institute. We now proceed with our report cf the 
following day’s proceedings. 


ALLoys oF Iron AND CHROMIUM. 


The first paper on the list was a contribution by 
Mr. R. A. Hadfield, entitled ‘‘ Alloys of Iron and 
Chromium.” To this was added a report made by 
Mr. F. Osmond on the chromium steels of the author. 
This was a very long paper, almost a treatise ; but 
to complain on that score would be asif a man were 
to grumble at the weight of his purse. Moreover, 
the author had got through his heavy task in fair 
time, so that it was possible to distribute to those 
members more specially interested in the subject 
advance copies of the paper. That is a practice 
which should be universally observed, but the 
majority of people are so slovenly in their work— 
** too busy,” they prefer to call it—that it is often 
difficult enough to get a manuscript in time to print 
for the meeting. Perhaps some day we shall 
become sufiiciently enlightened to conduct meetings 
such as these in a sensible manner, and speakers 
will have a chance of preparing their remarks 
beforehand ; so that not only the most glib-tongued, 
but also those who understand the subject, may get 
an equal hearing. We ccmmenced the publication 
of Mr. Hadfield’s contribution in our last issue and 
continue it in our present number. Our readers 
will recognise the characteristically thorovgh 


manner in which the author has executed his task, 
and the mass of valuable information contained in 
the paper. The work may well take its place 
beside the monograph on manganese steel, which 
the author contributed to the proceedings of the 
Institution of Civil Engineers. Before commenc- 
ing the reading of his paper, Mr. Hadfield made 
special reference to the report of M. Osmond, (for 
which we must refer our readers to the Proceedings 
of the Institute), which, he pointed out, was the 
result of much careful work of a high character, 
and he trusted the meeting would express its ap- 
preciation of M. Osmond’s labour. 

The discussion on this paper was opened by Pro- 
fessor Roberts-Austen, who referred to the great 
importance of the paper and the interest that was 
taken in it on account of the work that had pre- 
viously been done by the author. The results ob- 
tained confirmed the views of Osmond and the 
speaker in regard to the existence of iron in two 
forms ; and if these views were correct, they ex- 
plained many of the anomalies which arose in the 
manufacture of iron. It was held that as carbonised 
iron cooled there were two changes. One was at 
850 deg. Cent., and was due to molecular change in 
the iron itself ; the other was at about 650 deg., and 
was a change in the relation between the iron and 
the carbon. The carbon, in fact, appeared to 
secure the hard properties of iron, which existed at 
a high temperature, at a low temperature, that 
is if the alloy were subjected to the process of 
hardening by dipping in water, mercury, &c. 
In examining the curves as to cooling which accom- 
panied the report, it would be seen that when the 
initial temperature was high—over 1300 deg. 
Cent.—the curve was fair throughout; but if the 
initial temperature was lower—from 900 deg. to 
1000 deg. Cent.—the bump in the curve showed 
distinct recalescence, or an evolution of heat at the 
point at which the carbon change referred to should 
take place. This seemed to confirm the conclusions 
already put forward, for it might be that, at the 
higher temperature of 1320 deg. Cent., the iron 
was in the 8 condition, and that the slow cooling 
of the alloy, which contained chromium, did not 
allow the change to be made in the softer variety of 
iron. M. Osmond had referred to this in his 
report, but the speaker had arrived at the same 
conclusion as the result of independent working on 
other lines. In these alloys the carbon removed 
the chromium from the sphere of its ordinary 
action, and that the result was much the same 
as would ensue were carbon alone present, sup- 
posing the initial temperature of cooling low. They 
must not forget, however, that all varieties of 
carbon steel showed recalescence, the chromium 
steel showed none when the initial temperature of 
cooling was high. Professor Roberts- Austen wished, 
however, to guard himself from making absolute 
statements. At present, he said, we are only on 
the threshold of this inquiry, and our explanations 
must necessarily be tentative and incomplete. 
The President said that no one could help admiring 
the ingenuity of Professor Roberte-Austen’s expla- 
nations, but to him they were not quite satisfactory. 
At the same time, he could suggest no better solu- 
tion cf the problem. 

Mr. Vickers, of Sheffield, said that experiments 
he had made confirmed the conclusions which the 
author had set forth in his paper. In dealing with 
this subject the difficulty had been to get chromium 
without carbon, and it was not always possible to 
tell whether observed effects were due to carbon or 
chromium. It would be a great thing if pure 
chromium could be obtained. The moment carbon 
was removed chromium seemed to be lost also. In 
the use of chromium in the open-hearth furnace the 
oxidisability of the chromium was so great that it 
was exceedingly difficult to get any quantity of 
chromium mixed unless they had a large quantity 
of carbon. The experiments the speaker had made 
with the open-hearth furnace had not been satis- 
factory in that way. The speaker did not agree 
with all that was said about the use of steel in a 
hardened and unhardened state, and he always 
contended that steel was tougher and harder when 
hardened ; at any rate, for gun-making. His firm 
had always made steam hammer piston-rods of 
hardened steel, and with good results. He had 
also found that the hammer-hardened state to 
which reference had been made, was the softest. 
In a chromium steel of something over 1 per cent. 
the hammer-hardened steel had had a strength of 
50 tons, as compared with 93 tons for the same 





steel when hardened at 1500 deg., or 75 tons at 


900 deg. When the 1500 deg. sample was an- 
nealed again at the same temperature the strength 
returned to approximately what it was before. 

Mr. Galbraith referred to the effect of quench- 
ing on the specific gravity of steel. If the opera- 
tion were performed at high temperature the specific 
gravity fell considerably. 

Dr. Anderson said that chromium steel had given 
a little trouble at the Royal Arsenal, and as there 
was a difficulty in mixing the chromium, even in 
small quantities, would there not be greater difti- 
culty in big work? Would the small quantity of 
chromium diffuse itself fairly in the mass? At 
Woolwich they had had a large gun hoop, the walls 
of which were 6 in. thick. It had been oil-hardened, 
and some hours after a report was heard which was 
not accounted for at the time. Some months after 
there was a second report when the hoop was put 
in the lathe. It was afterwards found, on breaking 
the hoop, that there was an internal crack 4 ft. 
long and 4 in. wide. The analysis of this hoop 
showed that chromium was in the steel, although he 
did not know how it had got there, but sup- 
posed it had been by accident. The speaker re- 
ferred to the effect of stec] covling under compres- 
sion and the consequent disappearance of re- 
calescence, and to the use of wire in making gun3, it 
having been found practically impossible to burst 
weapons made on this principle, but they were 
going to try the extent of its tenacity. The advan- 
tage of wire was that they felt safer, but with large 
masses of metal it was impossible to say what the 
internal state might be. A gun might be strained 
almost to the verge of rupture so that it would 
ultimately fail with a small charge, and for this 
reason it was desirable to use metal in small 
quantities. It was possible to improve steel to all 
appearance by treatment, but internal damage 
might be set up which annealing would not remove. 
For this reason wire was better than large masses. 

Mr. F. W. Webb said that at Crewe they had 
found good results from chrome steel, so that they 
were now using it for all carriage springs. They 
also found great advantage in its application to 
tyres. For tools they found it excellent, the 
cutters made from this alloy lasting twice as long 
as ordinary. They had cutters in the lathe turn- 
ing axles for two days continuously, and without 
lubrication. Mr. Webb said that he was getting 
particulars on this question together, and he hoped 
to make them public at: some future time. 

Mr. Saniter asked if chromium had a desulphuris- 
ing effect similar to that of manganese. 

Sir Frederick Abel referred to a part of M. 
Osmond’s report in which it was stated that the 
latter had gathered from his experiments that 
chromium may exist in steel in three states at least, 
either separately or simultaneously. First, in the 
state of dissolved chromium. Secondly, in the 
state of a compound of chromium, iron, and carbon, 
in the form of isolated globules. Thirdly, in the 
same condition in the form of a solidified solution. 
In view of the difficulty of getting a satisfactory 
mixture, the speaker suggested that the second 
form would be of the nature of ferro-chromium dis- 
tributed in a fine condition through the mass. 

In replying to the discussion Mr. Hadfield said 
that he thought that there would be as uniform a 
mixture obtained with chromium as with carbon. 
Mr. Vickers preferred a softer steel which was oil- 
hardened, but the speaker did not see that any ad- 
vantage was gained over the use of a naturally 
hardersteel,and the process of oil-hardening must pro- 
duce strains, and he agreed with Mr. Kreutzpointer 
as to the desirability of having a material free from 
strains. With regard to what he had said about 
hammer-hardening and Mr. Vickers’ remarks, he 
would remind the meeting that he had only 
referred to chrome steel. As to the question 
raised by Dr. Anderson he did not see any difti- 
culty in getting a uniform alloy of chrome steel. 
At the Paris Exhibition Hol:zer had shown an 
18-in. square ingot, and he did not think there was 
any difficulty in getting it uniform ; in fact, the 
thing was being done on the Continent, and if we 
did not exert ourselves in this country in the same 
manner, our trade would certainly suffer. He was 
glad to hear what Mr. Webb had said in this con- 
nection. In reply to Mr. Saniter he would say 
that chromium does not act as a desulphurising 
agent. He was sorry he could. not throw more 
light on the question referred to by the President, 
His impression was that the chromium acts in some 
way in causing a more intimate connection between 





the carbon and the iron. He agreed with the Pre- 
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sident that chromium was distributed through the 
mass in an independent and not a combined form. 

In proposing the usual vote of thanks to the 
author and to M. Osmond, the President pointed out 
that the Institute was particularly to be congratu- 
lated in regard to this paper. The author combined 
in himself the double advantage of being at once an 
accomplished scientific chemist and a steel manufac- 
turer. 

Farture or Cuititep Rotts. 

Mr. Charles A. Winder, of Sheffield, next read a 
pe per on ‘‘ Failures in the Necks of Chilled Rolls.” 

his was illustrated by a number of wall diagrams, 
but unfortunately some of the series had gone 
astray on the railway in course of transit. We 
shall publish this paper in full shortly, as it dis- 
cusses a subject of importance. The author pointed 
out that the cooling of the body of the roll is 
seldom attempted, but that a good supply of water 
is provided to keep the necks as cool as possible, 
so that the lubricant may not be burnt off. The 
consequence is that a succession of hot blooms or 
billets, being nearly equal to the effect of a furnace, 
will cause an unequal expansion and contraction. 
It is therefore desirable to arrange the casting so 
that there may not be too precise a line of de- 
marcation ; or, to use the author’s words, ‘‘ by 
careful consideration the temperature of the roll 
may be gradually reduced, so that the atoms of the 








iron at the junction of the body and neck of the 
roll are not subjected to a disturbing or disorganis- 
ing influence.” As the author says: ‘‘ When we 
consider that the output of one pair of rolls was 
formerly only about 150 tons a week, and now it is 
from 900 to 1000 tons, it is obvious that some pro- 
vision must be made to accomplish the extra work.” 

The discussion was opened by a gentleman who 
said that roll makers did not attribute sufficient 
importance to physical conditions. In chilled 
oaths the metal was often in great tension. 

Mr. Jeremiah Head said that he had been at one 
time a large user of chiiled rolls, and could quite 
confirm the author’s statement as to the immense 
loss which occurred through breakages. He was of 
opinion that one cause of mishap was the too great 
and sudden change in the diameter between the 
bodies and the necks. No doubt the corners should 
be well rounded off, but there were other things to 
remember. In chilled rolls the chill must be equal 
all round and there must be no pin-holes. The 
chill had also to be turned down, say, from ¢ in. 
until it was only about 4in., so that the 
physical conditions would be different from those 
previously existing, and a roll that would stand well 
for a time might £0 ultimately,though subject to no 
greater stress. The author had given an instance 
of failure in a set of three grain rolls for cogging 





down billets for wire rods. Many roll makers had 
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been tried, but the result had always been failure, 
for the neck of the leading-gate end always came 
off after a certain period of work, and this 
happened also in the rolls the author supplied. 
The author had stated that the failure was entirely 
due to unequal expansion of the neck and the 
body, for the leading-gate was very close to the 
body of the roll, thereby causing the end of the 
roll to be greatly heated at the junction of the 
neck, which was kept cool by a copious supply of 
cold water. Mr. Head thought the point here 
raised. one of importance, and he had noticed that 
when a neck breaks it is always at the top end of 
the casting and not at the bottom end. There 
were many things to consider, and sometimes 
mishaps occurred through circumstances which did 
not come within the philosophy of roll design, such 
as tongs and other things going through, of which 
the manager would not hear, especially if on the 
night shift. 

Mr. C. Wood said that Mr. Gruson had, it would 
be remembered, contributed a paper on chilled cast- 
ings, in which reference had been made to chilled 
rolls. In this paper, our readers will remember, the 
author was taken somewhat severely to task for not 
stating what was the composition of the iron used. 
Mr. Wood referred to this, and pointed out that in 
the present case analyses were not given. It would 
have been especially valuable had the percentages of 
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Professor T. Turner said there had been several 
papers on this subject, both on the Continent and 
in this country, but generally the most important 
part of the subject was left out, that being the 
composition of the iron. He considered that the 
content of carbon should be as high as possible, 
because that meant good iron. The elements 
carbon, silicon, and sulphur were those to which 
most importance should be attached. A good 
average for roll iron would be silicon .8 per cent., 
or not over 1 percent. ; sulphur, .07 per cent., or not 
above .15 per cent. ; and combined carbon in the 
unchilled part, not above 1 per cent., .6 per cent. 
gave a good result. His own opinion was that a little 
phosphorus was not objectionable, as it gave stiff- 
ness, but, at the outside, it should not be more 
than .6 per cent. Manganese can be varied, but 
anything above 1 per cent. was bad. The propor- 
tions of these ingredients might be varied according 
to the different governing conditions and the size of 
the casting. 

In replying to the discussion the author said, in 
regard to the quality of the iron, that the facts 
mentioned in regard to the rolls he had made, all 
had reference to the same quality of iron, and he 
only took into consideration those rolls which were 
of good material. In reference to the design of one 
example, which was depicted on a diagram on the 
wall, it had been said that it would not last even 
for a very short time, because the transition from 
the neck to the body was so very abrupt, forming, 
in fact,a right angle. This roll had been working 
for some time and was still at work, but not as a 
hot roll, in fact the angle did not seem to matter as 
long as the rolls were used cold, Rolls often broke 
because the housings were not secured, and unless 
they were properly mounted they could not be ex- 
pected to stand, 


Tae WaLkerR LABORATORIES, LIVERPOOL. 


The last paper taken on Wednesday was Pro- 
fessor H. S. Hele-Shaw’s contribution on ‘‘ The 
University College Walker Engineering Labora- 
tories and the Scheme of Engineering Instruc- 
tion.” It is much to be regretted that there was 
so short a time before the hour of adjournment 
that the amount of attention could not be given to 
this paper which its importance demanded. The 
Walker laboratories form one of the most recently 
established means of engineering instruction. 
Under the direction of the author, who occupies 
the Harrison chair of engineering at the College, 
and with the collaboration of some of the 
manufacturing engineers of Liverpool, a very 
excellent scheme of technical education has been 
framed, and the various departments have been 
arranged with a view to getting the best prac- 
tical results. It is not unusual to hear it said 
that too much has been heard lately on the subject 
of technical education, but with this we do not 
agree. The question is one of such vital import- 
ance to the future well-being of the country that 
it can hardly be too often discussed, and it must 
prove a matter of interest to all thoughtful persons 
whose aspirations are not bounded by a selfish con- 
clusion that things will last their time. Happily 
there are many brilliant exceptions to this narrow 
policy, and one of the most noteworthy is that of 
Sir Andrew Walker, the public spirited Liverpool 
citizen, through whose liberality the laboratories 
have been erected and equipped. On former 
occasions we have referred to the laboratories, 
and it is pleasing to find after three years’ work 
that they are successfully carrying on the good 
work of turning out competent English engi- 
neers. Technical education is in its infancy in 
this country, and is the natural outcome of the 
factory system of production, which is the great 
economic fact of the present century; depend- 
ing, as it does, almost wholly on the inven- 
tion of James Watt. As is natural in so 
complex a subject, the true course can only be 
decided by experience, and there is much yet for 
the world to learn, and many new methods to be 
initiated before a satisfactory scheme can be 
evolved. It is only by a process of trial and error, 
and the thoughtful discussions of method in opera- 
tion, that the right method will bediscovered. For 
this reason it isto be regretted that Professor Hele- 
Shaw’s paper should have received so little attention 
at the meeting under notice, for a number of prac- 
tical manufacturers, such as the members of the 
Iron and Steel Institute, many with sons to whom 
they look to carry on their work, would be among 
the best critics that could be found to comment on 


the course events are taking in this field. As, 
however, there was no discussion on the paper, 
we must perforce leave it at present, It will 
be published in the Proceedings of the Institute, 
and will form a valuable source of reference to 
those who follow up this important question. In 
consequence of the shortness of time Professor 
Hele-Shaw read only a very brief abstract of his 
paper, and at the conclusion of the reading the 
meeting adjourned. 


THe Excursions. 


The chief excursion on the programme for Wed- 
nesday afternoon was a visit to the Manchester 
Ship Canal as far as the Weaver Pool. We have 
so fully described this important engineering work, 
which is being constructed under the guidance of 
Mr. E. Leader Williams, that we need not enter 
into the matter again just now. Laird’s Yard was 
also open to members, as well as the works of the 
Mersey Tunnel. Messrs. Fawcett, Preston, and 
Co., the proprietors of the Phoenix Foundry, had 
also opened their works to members of the Institute. 
This establishment was founded in 1775, and is the 
oldest of its kind in Liverpool. In the evening the 
Mayor and Mayoress of Liverpool held a conversa- 
zione in the Walker Art Gallery. 

At the last sitting of the meeting three papers 
were down for reading and discussion, but only two 
were read, Mr. Paul Kupelwieser’s contribution 
‘©On the Basic Siemens Process at Witkowitz, 
Austria,” being adjourned to the spring meeting of 
next year. 


ELIMINATION OF SULPHUR FROM IRON. 


The two papers read were those of Mr. Saniter, 
of Wigan, ‘‘ On a New Process for the Elimination 
of Sulphur,” and Mr. J. E. Stead’s ‘‘On the 
Elimination of Sulphur from Iron.” Mr. Saniter’s 
paper described a process which aims at the removal 
of sulphur from iron by means of calcium chloride 
and lime, i.e., the oxychloride. As we shall publish 
this paper in due course we need not make further 
reference to it on the present occasion. 

Mr. Stead’s paper was of far more formidable 
proportions than that, on the same subject, which 
immediately preceded it. The author commenced 
by saying that the present is a fitting moment to 
pass in review the work of metallurgists who have 
studied the question of the separation of sulphur 
from iron in the past, and to discuss the position we 
assume at the present time. As, however, Mr. 
Stead’s paper consisted of no less than forty pages, 
and was supplemented by an appendix which was 
almost, if not quite, as long, the ‘‘moment”’ was 
somewhat prolonged; so much so, in fact, that 
there was no time for discussion, beyond a few 
words by Sir Lowthian Bell. The consideration of 
these two papers had therefore to be adjourned 
until the spring meeting of next year, a necessity 
which affords a most distinct advantage. Every- 
thing that Mr. Stead writes is worthy of the best 
attention, and it is impossible to adequately grasp 
even the outline of so closely-reasoned a work as 
that he submitted to the meeting, not only at one 
reading, but even after some hours’ study. That, 
at any rate, was the opinion expressed by one of our 
highest authorities who has made this question his 
especial study. Before next May, however, members 
will have ample time to closely consider the papers 
of both Mr. Saniter and Mr. Stead, and the result 
should bean instructive discussion worthy of the 
best traditions of the Iron and Steel Institute. The 
incident is capable of affording a valuable lesson to 
those who have the conduct of meetings of scientific 
and technical societies. As a matter of fact Thurs- 
day’s sitting was entirely wasted ; that is, wasted 
in the sense that members—at any rate those whose 
sense of duty prompted them to remain in the 
theatre—might just as well have spent the time in 
looking in the shop windows in Bold-street ; for we 
are sure no one followed Mr. Stead throughout, 
especially during the second part of his reading. 
However, there is a supersitition that papers must 
be read coram populo before they can be discussed, 
and the form having been gone through members 
will be able to bring their minds to the two contri- 
butions in the study, and duly fortify themselves 
with facts for the coming spring meeting. 

At the request of the President, Sir Lowthian 
Bell added a few remarks. He quoted a para- 
graph in Mr. Saniter’s paper. The author had 
said: ‘* Should it be desirable to remove silicon as 
well as sulphur, the lime of the mixture is re- 





placed by hydrate or carbonate of lime, or even 





oxide of iron in addition, should these first be 
insufficient.”” The speaker took exception to this 
reasoning. He did not see his way to admit that 
without oxide of iron any elimination of sulphur 
could take place, and therefore suflicient import- 
ance was not given to the fact of its presence. It 
was not silica, but silicon which it was desirable to 
remove. The silicon must first be oxidised and 
silica be formed before the necessary reaction could 
take place in accordance with Mr. Saniter’s state- 
ment. He also could not help a feeling of dissent 
from the author’s statement that the whole of the 
plant was simple and inexpensive. The author 
had stated it only consisted of ladles or receivers on 
wheels ; but Sir Lowthian pointed out that time is 
an important element in all these actions, for if 
time were not economised it would be pretty sure 
that money could not be saved. Time was labour, 
and also the occupation of the apparatus, and that 
was loss of capital. Sir Lowthian had made 
many experiments at the Clarence Works in 
the direction indicated by Mr. Saniter in his 
paper, and he had found that unless an eflicient 
and expensive apparatus were employed, there was 
more difficulty in carrying the work to a commercial 
success than would appear at first thought. He 
had, however, recently introduced at the Clarence 
Works an apparatus which had been devised for 
clearing pig of metalloids in a very short time. 
This, however, had cost some thousands of pounds. 
It had reduced the silicon in pig iron from about 
1} to 2 per cent. to something like 3%; per cent. in 
about ten minutes. He would be happy to put 
this apparatus at the disposal of Mr. Saniter if he 
wished for an opportunity of trying his system 
under the most favourable circumstances. 

The usual votes of thanks brought the proceed- 
ings to a close. 

At the conclusion of the sitting an excursion was 
made to the Walker Engineering Laboratories, 
where several objects of interest had been collected 
for the amusement or edification of members, 
Next to the permanent subjects, the chief of 
which was naturally the fine experimental 
steam engine, the ‘‘Triumph” chain-making 
machine attracted most attention. This appa- 
ratus we referred to in connection with our 
report of the recent meeting of the British Associa- 
tion. The remarkable way in which the machine 
converted reels of wire into fathoms of finished 
chain, without the slightest human assistance, was 
particularly striking. The rapidity, deftness, and 
precision—we had almost said intelligence—with 
which the machine worked were sutfliciently re- 
markable, and brought to mind a little incident that 
once occurred in the far north. The scene was the 
Glasgow Exhibition, and the dramatis persone a 
braw Scotch lassie, a facetious journalist, and a 
very accomplished soap-making machine, which 
not only stamped out the cakes, but packed them 
away neatly in their box. The machine was so 
thoroughly master of the situation that the lassie 
had nothing much to do but watch the admiring 
crowd. The rusticity of the blue eyes and rosy 
cheeks lured the facetious journalist to the exercise 
of his talent. ‘‘Say, lassie,” he said, ‘‘can this 
machine talk?” ‘Talk, no, whyfore should it 
talk?” ‘* Well, it seems to know quite as much as 
a lot of people about here who can.” ‘‘So it 
seems,” replied the simple maiden. 

A large model of the Liverpool Overhead Railway 
and a well-finished model of Mr. J. H. Morgan’s 
very ingenious crane appliances were also much 
admired. 

On the Friday (September 23) excursious were 
arrangel to Eaton Hall and to the Hydraulic 
Engineering Company’s Works at Chester, and also 
to the Dee Iron Works and the anchor-testing 
works at Saltney. There was also an alternative 
excursion to Lake Vyrnwy, and another to Stoke 
and Trentham Hall. 

In addition to these excursions, a large number 
of works in Liverpool and the neighbourhood were 
thrown open to members during the meeting. 





THE BRITISH BATTLE-SHIP “RAMILLIES.,” 
(Concluded from page 197.) 

Havine illustrated and described the engines and 
boilers of the battle-ship Ramillies, we give engravings 
of the vessel prepared from photographs taken while 
the vessel was at the yard of Messrs. Thomson, Ltd., 
Clydebank, the constructors of both ship and engines. 
We have, on previous occasions, given views of this 
type of vessel when dealing with the Royal Sovereign, 
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and had occasion then to refer to the speed with 
which the vessel was constructed. Messrs. Thomson, 
however, have made a performance equally satis- 
factory. It is true the Royal Sovereign was launched 
first, but it should be remembered that the two vessels 
named were not started at the same time. The 
Ramillies is in an advanced state, and will be delivered 
well within the contract time. 

In describing the vessel we content ourselves with 
dealing rather with the type than the individual 
ship, availing ourselves of information gleaned from 
various sources. It may be that the other vessels do 
not quite agree with the Ramillies, the engravings of 
which we give, but the differences are immaterial. 
The first process in construction is the laying of the 
keelplate, which is made up of two thicknesses of steel 
plate. Upon this plate, and secured toit by angle 
bars, is worked a vertical keelplate, attached to which 
is the inner portion of the main framing of the ship. 
These frames, as shown on the left bottom quarter of 
our engraving of the ship under construction on page 
410, are formed of steel plates 3 in. thick for the most 
part, and about 5ft. deep at the centre line of the ship, 

ut reduced to about a half at the bilge of the ship, 
again increasing to about 34 ft. below the armour 
shelf. The majority of these frames are lightened by 
large holes, but at intervals of 24 ft. water-tight 
frames, are worked, one of which is that last placed in 
position before the photograph was taken for 
the engraving. The longitudinal strength of the 
ship is further maintained by six continuous 
longitudinal plate girders, some of which are 
visible in the engraving, projecting beyond the 
plate frames. The man plate girder forms the sup- 
port for the young man who, standing for his portrait, 
occupies a ‘‘ point of vantage” to the left of the illus- 
tration. The construction of these longitudinal girders 
had to be carried on concurrently with the transverse 
frames as they are riveted together. The construction 
of the lower part, or, as it might be termed, the 
foundation of the ship, is completed by working a 
steel water-tight inner bottom up to the height of the 
third longitudinal girder. A large number of men 
were actively employed on this inner bottom plating 
when the photograph was taken. The construction of 
the vessel had only then reached to the level of the 
armour shelf, or first longitudinal girder, which is 
6 ft. in width amidships. This forms the upper boun- 
dary of the lower portion of the ship, and upon it 
rest the heavy transverse plate frames, about 44 ft. 
in width, reinforced by longitudinal intercostal girders 
for the purpose of supporting the heavy 18-in. steel 
plate, and resisting the impact of projectiles upon it. 
The shell of the ship behind the armour is formed of 
two thicknesses of steel plate, and to these plates 
a bed of teak backing is bolted. The face of the 
backing is formed to the exact shape of the back 
of the armour belt, the armour being secured by 
screw bolts about 5 in. in diameter, which are passed 
from the inside through the teak backing and the 
steel plate, and screwed for several inches into the 
back of the armour plates. The protection of the 
midship portion of the vessel is completed by a steel 
deck formed of two thicknesses of plates, each 14 in. 
thick, which are worked at the level of the top of the 
armour belt and secured to it by tap bolts, the object 
of this deck being to prevent injury to the machinery 
and magazines from vertical fire or from fragments of 
shell which have pierced the comparatively thin top 
side armour. 

What we have been describing with reference to 
the framing, as well as the side armour, refers only to 
the midship section of the ship, extending for a length 
of 250 ft. in the wake of the heavy armour belt. 
Beyond this, at either end, the construction of the 
ship is on a different principle. No inner bottom is 
fitted at the ends of the ship, the water-tight subdivision 
being preserved by means of water-tight steel flats, 
which are fitted about 14 ft. above the keel and by 
closely spaced transverse bulkheads. The framing is 
- also more of the transverse type, the longitudinals 
being reduced in width and number, while the trans- 
verse frames are more closely spaced. At this 
point it may be well to describe the ram, illustrated 
on page 410. It is a steel casting some 25 tons in 
weight and is of the conical shape, and not brought to 
a knife edge as in some earlier armour-clads, the 
strength of the spur for ramming purposes being thus 
much increased. The ram is supported by a number 
of longitudinal plate girders, or, as they are called, 
breast-hooks, which are the termination of the six 
longitudinal plate girders already described. It is also 
much strengthened by the fact that the steel protec- 
tive deck is sloped downwards at the fore end and 
abuts on the ram nearly at the level of the spur. This 
protective deck is 24 in. thick and extends for 76 ft. 
from the bow. 

There is a similar deck aft, extending for 72 ft. and 
terminating on the stern-post. The latter is of cast 


steel and of the usual British Navy type. Therudder, 
which also has a cast steel frame, is of the ordinary 
‘ barn-door” type, and hasan area of about 220 square 
eet. 


The rudder-head extends only for a few feet 


within the vessel—high enough for the attachment of 
a steel crosshead giving connection to the steering 
tiller, so that the whole of the steering gear is entirely 
below the steel protective deck and some 8 ft. below 
the water level. The propeller shafts are supported 
on cast-steel A frames, which are strongly riveted to 
the steel framing of the ship. The form of these A 
frames will be seen by reference to the engraving on 
page 411 of the ship on the launching ways. The 
upper part of the stern is well illustrated by the same 
block. The bolted cover shown covers the recess of a 
torpedo launching tube immediately above the water- 
line. There is also a hawse pipe on either side, and 
fittings for securing and letting go anchors, &c., 
shown below the stern-gallery for the accommodation of 
the admiral. This gallery is constructed of light steel 
plates perforated with holes, and has a light steel 
cover over it, and is finished with teak rails, &c. The 
admiral’s quarters are in the extreme after end of the 
ship and open on to the stern-walk by two doors. 

A very important feature in the protection of this 
type of vessel is the secondary armour-plating, which 
is 4in. in thickness, and extends for a length of 150 ft. 
amidships. The depth of the belt is 64 ft.; the 
lower side rests on the top of the main armour belt, 
which is 3 ft. above the water line, so that the secon- 
dary belt, in conjunction with the main belt, affords a 
protected freeboard 94 ft. in height above the water- 
line for the central portion of the ship. This secon- 
dary belt is to afford protection to the men, as well 
as the material and guns, against the high explo- 
sive shells from quick-firing guns, which it is con- 
sidered will form such an important factor in future 
naval wars. The protection of the machinery and 
vitals of the ship is further served by a belt of coals 
about 10 ft. in depth, immediately behind the secon- 
dary belt and resting upon the 3-in. steel protective 
deck. At the level of the top of the secondary belt is 
the main deck, which extends unbroken for the whole 
length of the ship and upon which the officers and men 
are for the most part berthed—the officers aft and the 
crew and seamen forward. Some of the junior officers 
are, however, berthed aft on the deck below, called the 
lower deck. Upon the main deck are placed four of 
the ten 6-in. quick-firing guns, which form the prin- 
cipal part of the secondary armament of the ship. 
These four guns are mounted in steel protective case- 
mates, which are designed to protect the gun and gun’s 
crews from fragments of shells and splinters. The 
outer portion of the casemates is formed of steel plates 
6 in. in thickness, which have an opening with sliding 
shutter to admit of the guns being trained at an arc of 
120 deg. The inner portion of the casemates, which 
is not so liable to receive the direct impact of a 
shot, is formed of two thicknesses of plates, each 1 in. 
thick. 

A noticeable feature on going on board the Royal 
Sovereign, the Empress of India, or any vessel of the 
class, is the two barbettes or redoubts, in which are 
mounted four 67-ton guns, two at each end of the ship. 
These redoubts may be described as huge cylinders 
formed of compound steel armour plates about 17 in. 
in thickness. On plan the redoubt is pear-shaped, the 
turntable for the two 67-ton guns being placed at the 
larger end, which has a radius of 20 ft., while the small 
end is used for the protection of the hoist for bringing 
up the ammunition from magazines, which are situated 
directly below the barbettes. This steel cylinder ex- 
tends in one piece from the belt deck to a height of 
about 23 ft. above the upper deck, the muzzle of the 
gun projecting over the top of it. In this way there is 
a continuous protection afforded not only to the gun 
and gun carriage, but also to the turning gear and 
engines, and to the loading gear and ammunition from 
the belt deck upwards. Itis, therefore, impossible for 
any of these to be damaged without the 17-in. armour 
being pierced. This is a point in which the vessel of 
the Ramillies class may be considered superior to those 
of the Admiral class, as well as to those of many 
foreign navies, for in these Jatter the sides of the 
barbettes extend down to the level of the main deck 
only, the bottom part of the barbette being protected 
merely by a steel deck some 2 in. in thickness, so that 
a heavy shell exploding underneath the steel plating 
might inflict serious damage to the guns or loading gear, 
without even perforating the thick armour at all. The 
turntable upon which each pair of 67-ton guns is mourited 
is constructed of steel plates and angles, and has a 
total weight of some 80 tons. It is supported upon 
cast-steel rollers travelling on a cast-steel roller path 
at the level of the main deck. A similar cast-steel 
roller path is bolted to the base of the turntable. The 
beds for the roller path in all the ships has been accu- 
rately machined in place, a work of great importance 
and considerable difficulty in view of the great weight 
of the turntable, which has to be temporarlly sup- 
ported in place while the bottom is being machined. 
Around the circumference of the turntable, at its 
lower edge, is bolted a strong gun-metal rack, to which 
is geared a pinion carried on the vertical shaft and 
driven by hydraulic machinery. This hydraulic 








machinery, as well as the rams for lifting the guns, has 
been supplied in all cases by Lord Armstrong’s firm. 





The ammunition for the 67-ton guns is contained in 
two magazines, one immediately under each barbette. 
It is arranged in such a way that the shells can be 
moved by an hydraulic rammer on to the cage of the 
hydraulic hoists, while the powder can be simultane- 
ously moved by hand on to the same cage, which is 
then raised to the level of the breech of the gun, the 
gun having been previously trained into the loading 
position. A second hydraulic rammer then moves the 
shot and afterwards the powder into the breech of the 
gun. The weight of each shot is about 1250 lb., and 
the weight of powder in each charge about 6301b. The 

sition of the powder and shot tor the 6-in. quick- 

ring guns is one of some novelty, as it is contained in 
magazines whicharesituated at themiddleline of theship 
between the two groups of single-ended boilers which 
have their backs turned to the walls of the magazines. In 
order to avoid damage to the bottom of the magazines 
in the event of a ship grounding or being otherwise 
injured, the depth of the double bottom immediately 
below the magazines is increased to 5 ft., as shown in 
the engraving of the vessel in course of construction. 
In view of the importance of securing a rapid service 
of ammunition to the quick-firing guns, a broad passage 
has been provided for the whole length of the central 
magazines, above the magazines, and immediately 
below the protective deck. With this passage 
armoured steel tubes communicate, by means of which 
the ammunition can be hoisted to the level of the main 
or upper deck as may be required. 

Ascending to the upper deck, the first thing that 
strikes the eye is the two deck shelters, one imme- 
diately forward of the after barbette and another aft 
of the forward barbette. These deck shelters are 
merely short decks similar to the bridge deck of a mail 
steamer, and afford protection to the men from the 
weather, while they give a nice promenade and look- 
out for officers on the watch. On the forward deck 
shelter is placed the main conning-tower, which is a 
cylinder of steel-faced armour 14 in. thick, and about 
94 ft. in internal diameter. Within the conning- 
tower is placed a compass, steering-wheel, engine 
telegraphs, and a perfect network of voice tubes, by 
means of which the orders of the commander can be 
transmitted to the gun stations, engine-rooms, &c. 
There is also to be placed in each ship, we under- 
stand, electrical firing keys, by means of which the 
commander will be enabled himself to discharge the 
guns if he so desires. Above the main con- 
ning-tower again is situated a flying bridge, upon 
which is a chart-house, steering-whee], and navigating 
requisites for manceuvring the ship on ordinary occa- 
sions. On the after deck shelter there is another con- 
ning-tower 3 in. in thickness with bridge above, so 
that there are two independent positions for mancu- 
vring the ship. Between the two deck shelters are 
placed the remaining six of the 6-in. quick-firing guns, 
mounted in the open on the central pivot principle, 
three on each side, and with no other protection beyond 
light shields which revolve with the guns. 

There are twenty-one boats carried in each of the 
vessels of the class, and included in the number 
are two torpedo boats 56 ft. long, and having a 
speed of 18 knots. The boats are carried on beams 
fitted at a height of 7 ft. above the upper deck, so as to 
be quite clear of the men walking on the deck. Upon 
these beams is fitted a platform extending from one 
deck shelter to the other, affording access to the boats, 
Each vessel has two masts, which are upright, 
without rake. The fore mast is fitted with two mili- 
tory tops and the main mast with one, and also with 
semaphore signalling apparatus. Two 3lb. quick- 
firing guns are mounted in each military top. To the 
main mast is fitted a 20-ton steel derrick for hoisting 
in and out the torpedo beats and any other heavy 
weight required, and to the fore mastis fitted a wooden 
derrick. There are two funnels placed in the same 
athwartship line, which give the vessels a somewhat 
unusual and certainly not very handsome appearance 
when viewed end on. 

It may be well to append the leading dimensions : 


eee her te 380 ft. 
Breadth ... es is bids et 104 
Draught of water, extreme ... 27 ft. 6 in 
Displacement (tons) ... 14,150 
Indicated horse-power 13,000 
Speed (knots) ... as oe a 17.5 
Armour (maximum thickness in 

inches)... aa aa ie ei 18 (steel) 
Coal endurance at 10 knots (knots) 5000 
Number of guns <n o- ae 14 
Weight of broadside in pounds _... 5500 
Speed of fastest boat carried (knots) 18 
Contract cost of hull and propelling 

engines aod aa aaa ... 877,460. 

Armament: The main armament consists of four 


67-ton breechloading guns of 134 in. calibre, with a 
training of 120 degrees on each side of the centre line; 
the auxiliary armament consists of the following, viz. : 
Ten 6-in. 100-pounder quick-firing guns, four in 
armoured casemates on the main deck, and six on the 





upper deck ; sixteen 6-pounder quick-firing guns, four 
on upper deck and twelve on main deck; nine 3- 
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THE TWIN-SCREW SUCTION PUMP DREDGER 


“ JUPITER.” 


CONSTRUOTED BY MESSRS. W. SIMONS AND CO., ENGINEERS, RENFREW. 








pounder quick-firing guns, four in military tops and 
five for boats. Two 9-pounder rifle and muzzle-loading 
field guns, eight 45-in. five barrelled machine guns, 
and seven torpedo tubes; four on the broadside, one 
at the stern, and and two submerged. The total 
weight of the main armament is 1410 tons, and the 
weight of the auxiliary armament is 500 tons. As a 
protection against torpedo attack the vessel has tor- 
pedo nets on booms. 

The vessels will be lighted throughout by electricity, 
with an installation of about 700 electric lamps, and 
will also be equipped with four electric search lights 
of 25,000 saneaeien, each of which will be worked 
by dynamos under protection. 





WINDING ENGINE FOR THE EAST ELLIOT 
PIT OF THE POWELL-DUFFRYN COL- 
LIERY COMPANY. 

WE illustrate on our two-page plate this week a 

large winding engine built for the East Elliot Pit by 

Messrs. Thornewill and Warham, of Burton-on-Trent. 


As we intend to publish full details of this engine | P 


later on we shall defer a minute description till then. 
We may, however, state that the engines have cylinders 
42 in. in diameter by 6 ft. stroke. The drum is 24 ft. 
in diameter. The total carried by the drum consists of 
9 tons 4 cwt. of rope, two cages and their chains weigh- 
ing 5 tons 4 cwt. together, tubs weighing 19 cwt., 
and coal weighing 2 tons 10 cwt. per lift. The 
engines were constructed to the general specification 
of Mr. E. M. Hann, general manager of the Powell- 
Duffryn Colliery egim cae to whom also all details of 
construction were submitted before putting the work 
in hand. 





TWIN-SCREW SUCTION PUMP DREDGER. 

On the River Clyde the suction pump hopper 
dredger Jupiter has recently completed a series of 
steaming and dredging trials with the most satisfactory 
results. This vessel was built by Messrs. William 
Simons and Co., of Renfrew, to the order of the 
New South Wales Government. It is constructed 
entirely of steel and the following are the principal 








dimensions (see engravings on this and the opposite 
page) : 


ft. 
Length ... 160 
Breadth ... 32 
Depth ee 114 


It has a centre hopper hold capable of carrying 
550 tons of débris. It is propelled by twin screws, 
which are driven by two sets of triple-expansion en- 
gines of 700 indicated horse-power combined. 

The dredging apparatus consists of two powerful 
centrifugal suction pumps. The suction pipes are 
each 204 in. in diameter. They can be lowered to 
dredge toa depth of 35 ft. under water. A feature in 
connection with these suction pipes is that all their 
movements are under the control of and worked by a 
man stationed on each side of the navigating bridge. 
The discharge pipes are adapted to deliver the 
dredgings into the vessel’s own hopper hold, or on 
shore to a distance of 600 yards by means of pipes for 
land reclamation purposes. The builders’ patent 
‘*slewing gear” is provided; with this the suction 
ipes can be housed inboard when the vessel is steam- 
ing, or barges can lie alongside without fear of damage 
to those pipes. The upper end of each pipe is 
furnished with a ‘‘ cushioning cylinder,” which allows 
a fore-and-aft movement of about 5 ft., this greatly 
reduces the risk of damage to the suction pipes and 
their connections when working in a sea swell. 

After a number of runs were made on the measured 
mile at Skelmorlie, the speed was found to be much 
in excess of the builders’ guarantee. 

The sand pumping trials took place on the Irving bar 
in presence of a number of gentlemen interested in 
such operations. The Jupiter was moored fore and aft, 
and after a general inspection of the vessel had been 
completed, the port suction pipe was lowered and the 
centrifugal pump set in motion, and the following 
notes were taken of the work performed : With the port 
pump alone the hopper was filled with 550 tons of 
sand in less than half an hour. This load was dis- 
charged and the dredging was resumed by the star- 
board pump with the result that it easily loaded 550 
tons of sand in 15 minutes. The above mentioned time 
includes the manipulation of the pipes, &c, From the 











foregoing it will be seen that each pump is capable of 
loading over 1000 tons of sand an hour. 

The Jupiter was built under the direction of Messrs. 
Coode, Son, and Matthews, of Westminster, and Mr. 
Wilson Wingate, N.A., superintended its construction. 
It steamed to Sydney, N.S.W., where it is to be 
employed. 





SAFETY FLANGE FOR COPPER PIPES. 

WE illustrate a novel form of flange for copper 
pipes, which is being introduced by Mr. C. Geddes, 
of 23, Brunswick-street, Live 1. The object of the 
flange is to strengthen the pipe at its weakest part, 
viz., the line of the brazing. This is done by casting 
the flange with brackets, as shown. These brackets 
grip the pipe firmly, and take up the cross-vibrations 
a cross-strains, which would otherwise come on the 





brazing. The junction between the safety flange and 
the pipe is not, as usual, at right angles to the axis of 
the pipe, and the strains are distributed over a larger 
area. Feed pipes often break just above the flange, 
but the inventor claims that with his novel form of 
flange such accidents are entirely done away with. 
The device has already been adopted by some of the 
principal steamship companies. 





Cuit1.—The Chilian Government has conceded the 
territory of Comau to M. Auguste Gubler for a term 
of fifty years, on condition that he undertakes its indus- 
trial development and settlement. The territory is be- 
lieved to contain copper, silver, gold, and iron, 
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iron, 49s. 3d. The following are some of the quotations 
for No. 1 special brands of makers’ iron; Calder, 51s.; 
Gartsherrie and Summerlee, 51s. 6d.; Langloan, 52s. 6d.; 
Coltness, 553. 6d.—the foregoing all shipped at Glasgow ; 
Shotts (shipped at Leith), 52s. 6d.; Carron (shipped at 
Grangemouth), 533. per ton. There are 78 blast furnaces 
in actual operation, as compared with 75 a year ago. 
Seven of them are making basic iron, 38 are making 
ordinary iron, and the remaining 33 are working on 
hematite ore. Last week’s shipments of pig iron from all 
Scotch ports amounted to 9606 tons, against 8427 in the 
corresponding week of last year. They included 1550 
tons for Canada, 270 tons for South America, 220 tons 
for Australia, 422 tons for Italy, 475 tons for Germany, 
710 tons for Russia, 707 tons for Holland, smaller quanti- 
ties for other countries, and 4215 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 373,792 tons yesterday afternoon, as 
compared with 383,476 tons yesterday week, thus showing 
a decrease for the week amounting to 9684 tons. 


Iron, Steel, and Engineering Trades.—Business with 
the makers of finished iron and steel is becoming exceed- 
ingly quiet, and old orders are being rapidly cleared out. 
New work is scarce, and can only be secured at easier 
rates, Shipbuilding iron and steel are in very limited 
demand. arine engineers have comparatively little 
work in hands, but a fairly active condition of things 
prevails amongst the makers of locomotive engines, sew- 
+. pga and sugar mills, and amongst wagon 

uilders, 


West of Scotland Coal Trade.—While some firms in 
the Lanarkshire and Ayrshire coal trade are doing 
a fair business working off old orders, the general 
tone of business continues very flat, no new contracts of 
any importance having been entered into. Locally the 
demand, instead of having improved, is said to have 
further fallen away. Shipping business has been fairly 
good, but it must be remembered that the trade in this 
connection is estimated to be only about one-sixth of the 
whole output of the country. In this department, how- 
ever, the announcement that prices of coal in Germany are 
being reduced does not improve the outlook, it being 
stated that if the reduction now in progress continues, 
it will mean a total loss of a portion of the voal trade 
between this country and Germany. The demand from 
France, too, is not expected to be so large in the future 
as formerly, as there has been a large increase in the out- 
putin the Department of Pas-de-Calais. Dross is in poor 
demand ; but more especially the inferior qualities, and 
altogether the out-look is still far from cheerful. Prices 
are something like the following: Main coal, 6s. 10d. to 
7s. per ton; ell coal, 8s. to 8s. 3d.; splint coal, 7s. 6d. to 
7s. 9d.; steam coal, 9s. 6d. to 9s. 9d.—all f.o.b. at Glas- 
gow Harbour loading cranes. The prices reported from 
Ayrshire are as follows: Ordinary quality, 6s. 10d. per 
ton ; better quality, 7s. to 7s, 3d.; triping, 6s. 6d.; dross, 
3s. 6d. per ton—all f.o.b. 


The Danish Coal Contract--It was reported on ’change 
to-day thata portion at least of the coal contract for n 24 
Danish State Railways had been fixed, but no definite 
official information had been received. The quantity 
wanted was about 35,000 tons, and one firm is said to have 
secured 11,000 or 12,000 tons, and another 5000 or 6000 
tons, the remainder has not been definitely placed. 
It is reported that the prices are about the same as 
those for the contracts now expiring, but fully 6d. per 
ton below those obtained for similar orders plaeed at this 
time last year. 


West of Scotland Miners’ Wages.—At a large meeting 
of coalmasters held in Glasgow this afternoon the ques- 
tion of miners’ wages was under consideration, and in 
view of the present and prospective condition of the local 
coal trade it was resolved to give notice of a reduction of 
wages to the extent of 6d. per day. Some of the coal- 
masters were disposed to suko the reduction 1s. per day. 
At some collieries a reduction of 3d. per day has already 
been made. 


Valuation of Grangemouth Docks.—The Caledonian 
Railway ey pd lately appealed to the Court of Ses- 
sion against the valuation made by the Assessor of Rail- 
ways and Canals of Grangemouth Docks, which they 
wished reduced by about 60,0007. The appeal has just 
been taken out of court by joint minute. The appeals at 
the instance of the Commissioners of Police of Grange- 

. mouth and the Parochial Boards of Falkirk, Bothkennar, 
and Polmont, with reference to the same valuation, were 
also disposed of by joint minute, parties having agreed 
that the Assessor’s estimate of the cost of the works 
should be augmented by increasing the cost of the works 
so far as situated (1) within the burgh of Grangemouth, 
from 353,562. to 413,015/. ; (2) within the parish of Fal- 
kirk, from 20,229/. to 25,064/. ; (3) within the parish of 
Bothkennar, from 158,086/. to 191,650/. ; and (4) within 
the parish of Polmont, from 185,356/, to 208, 2867. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

he Cleveland Iron Trade.—Yesterday the attendance 
on ’Change at the weekly iron market was not very large, 
and the tone, though if anything a shade stronger than 
for a few days past, was anything but satisfactory. 
There were several buyers who attempted to purchase 
No. 3 g.m.b. Cleveland pig iron at 39s, 9d. for prompt 
f.o.b. delivery, but sellers as a rule would not listen to 
anything below 40s., and business was done at the latter 
figure. For forward delivery there was little or nothing 
doing, buyers offering a good deal less rates than sellers 
were prepared to accept. The lower qualities were fairly 








steady, No. 4 foundry being 39a., grey forge 38s., and white 
37s., but these classes were not so easi y disposed of as 
was the casealittle while ago. Middlesbrough warrants 
were nominally 39s. 9d. cash buyers. To-day affairs were 
easier, and there was very little doing. Prices, however, 
were not quotably prod | sellers holding out for 40s. for 
prompt No. 3. Middlesbrough warrants fell to 39s. 6d. 
cash buyers, but there was nothing doing in them, as they 
are held in a few hands and holders are not disposed to 
sell at present rates. With regard to hematite pig iron 
there is very little new. Producers keep very busy, and 
for prompt delivery local brands are practically unobtain- 
able. Mixed numbersare put at about 49s. for November 
delivery. The Spanish ore trade keeps steady, rubio 
being still at 12s. 3d. ex-ship Tees. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries are in almost as unsatisfactory a 
state as they could be. Prices, to most firms, can be 
hardly remunerative, and quotations are still tending 
downwards. Producers are very despondent, for although 
they have recently reduced their rates, they have failed 
to bring buyers into the market, and prospects for the 
future are decidedly bad. Common iron bars are quoted 
5l. 7s. 6d. ; iron ship-plates, 51. 2s. 6d. ; iron ship angles, 
5l. ; steel ship plates, 5/. 7s. 6d. ; and steel ship angles, 
5l. 5s., all less 24 per cent. discount for cash. Steel rails 
are a little easier, new orders being scarce. Heavy sec- 
tions are put at 4/. 2s. 6d. net at works. 


Wages in the Manufactured Iron Trades.—To-day 
(Wednesday) Messrs. Winpenny and Edward 
Trow, the joint secretaries to the board of conciliation 
and arbitration for the manufactured iron and _ steel 
trades of the North of England, received from Mr. Water- 
house, the accountant to the Board, his report for the 
two months ending August 31, 1892, which, in accordance 
with the sliding scale arrangements, gives a reduction of 
3d. per ton on puddling and 24 per cent. on all other 
forge and mill wages, to take effect from the 26th inst. 
The certified average net selling price per ton for the two 
months is 5/. 7s. 5.39d. against 5/. 9s. 8.88d. for the 
previous two months. 


The Wages of Shipyard Employés.—At a meeting of 
Tyne shipbuilders held yesterday in Newcastle, at which 
there were present representatives of joiners, shipyard 
fitters, drillers, hammermen, strikers, plumbers, and tin- 
plate workers, a proposed reduction in wages as affecting 
the men represented was considered. Matters were, we 
understand, very carefully talked over, and it is probable 
that an amicable arrangement will be arrived at. 


The Fuel Trade.—Generally speaking the fuel trade is 
rather weaker, and lately several collieries have had to 
work short time. At Newcastle best Northumbrian 
steam cual is reported quiet at 10s. 3d. f.o.b., and small 
steam dull at 3s. 6d. to 4s.; while bunker is said to be 
now almost a drug in the market, very qualities 
being obtainable at 7s. less discount. Gas coal is in 
pretty good demand at from 7s. 6d. to 8s. 6d. f.o.b, As 
is usual in the antumn the use of gas coal threatens to 
increase and the export of steam coal to diminish. Here 
blast furnace coke keeps firm, good qualities realising 
13s. delivered at works. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Barnsley as a Centre of Mining Instruction.—Last year 
the County Council established a centre at Barnsley for 
the giving of a systematic course of instruction in mining. 
The work has been a success, and now rocms in the 
Harvey Institute have been placed at a disposal of the 
committee by the Town Council. The following are to 
be the lecturers : Professor Arnold Lupton, M.I.C.E., 
¥.G.8., for practical coal mining and aoology 5 Mr. R. 
Lehfelt, B.A., B.Sc , for mechanics; Mr. L. T. O’Shea, 
B.Sc., for chemistry ; and Mr. Boulden for the econo- 
mical use of steam. Popular Jectures on scientific sub- 
jects are to be given in most of the villages round about, 
and opportunities for acquiring useful scientific know- 
ledge are in one form or another to be afforded to all who 
wis : to know more of the materials amongst which they 
work. 


Sheepbridae Coal and Iron Company, Limited.—The 
twenty-ninth annual meeting of the shareholders of this 
ga has been held under the presidency of Mr. H. 
D. Pochin, who stated that the gross profit for the year 
had been 58,000/., and the amount available for distribu- 
tion was 43,7511. The directors only proposed to divide 
35,0002. This was 24,000/. less than the amount paid in 
1891. On the whole, it was not a bad balance-sheet, but 
there were losses in connection with the concern that 
ought not to have been made, amounting to from 12,0001. 
to 14,0007. He reminded them that the trade of the 
country was in a very disturbed state. There were 
strikes and difficulties with workmen on all hands. There 
were also other matters which had led the directors to 
determine to make the concern as strong as possible. 
Therefore they proposed to carry forward to next year a 
larger sum than they had ever carried before. The Dun- 
ston Colliery, which had been a loss to the company for 
many years, had been stopped. A dividend for the year 
of 5 per cent. was approved. 


Enainemen, Firemen, and the Collicrs.--A Curious 
Amaigamation.—At a district and representative meeting 
of enginemen and firemen held on Saturday at Alfreton, 
the question of organising these branches was fully dis- 
cussed. It was stated that at present a large prvees, of 
the enginemen and firemen were members of the Miners’ 
Association. It was considered advisable that these 
should be transferred to their own union, but they were 
restrained by the miners’ delegates. This was deemed 





unfortunate in view of the necessity for securing a strong 
union of the particular body who called the meeting. The 
eight hours question was discussed, and the meeting 
agreed that the pro reduction of hours of labour 
should apply to enginemen and firemen as well as to 
miners. A larger meeting is to be held in a month’s 
time, when the whole of the questions as between miners 
and engineers will be fully considered. 


The Heavy Trades.—The close of the quarter is charac- 
terised by more animation in the iron and steel trades 
than was observable at the commencement of it, 
and — the pig-iron market as a first criterion, 
there is a distinctly upward tendency for local makes. 
Smelters hesitate to k contracts for heavy future 
deliveries at ruling quotations, stocks are low, and 
the output from the furnaces is readily disposed of. 
In manufactured iron the principal orders in hand 
are for best and medium qualities of bar, both for 
home trade and export, but there is also a slight im- 
provement in thecall for common qualities of light sheets, 

rices, however, being very low, and with little proba- 

ility of better terms in the immediate future, owing to 
the competition all round. For railway material satis- 
factory orders are still coming to hand, and prices as 
given last week are unaltered. There is a slightly better 
call for best qualities of marine material, but no pressure 
whatever. Firms with Government orders for guns, = 
forgings, and projectiles are busy, but armour-plate 
rollers would welcome the arrival of some new contracts, 
as the old ones are being rapidly completed. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has been compara- 
tively limited, the best qualities having made 10s. 9d. to 
lls. 3d., while secondary descriptions have brought 
9s. 9d. to 10s. 3d. per ton. The best household coal has 
exhibited a firm tone. No. 3 Rhondda large has made 
lls. 6d. per ton. Patent fuel has shown little change. 
Coke has been in moderate demand ; foundry qualities 
have ranged from 18s. 6d. to 19s. 6d., while furnace coke 
has brought 16s. 6d. to 17s. 6d. per ton. The iron and 
steel trades have not shown much activity. There has 
been little passing in rails. Pig iron has been in moderate 
request. 


West Gloucestershire Water Company.—The half-yearly 
report of the directors of this company states that the 
company’s revenue for the twelve months ending June 30, 
1892, shows an increase of 623/. 12s. 9d. on that of the 
previous twelve months. The directors have placed the 
whole of the 15,000/. debenture capital, authorised under 
the company’s Act of 1884, as 4 per cent. perpetual de- 
benture stock. With the proceeds they have purchased 
the freehold of the estate at Frampton Cotterell, upon 
which the springs and pumping station, and the com- 

any’s other property, are situated, and which was 
ormerly held on lease. They have also redeemed 5 per 
cent, mortgage debentures. The balance remaining after 
the completion of these transactions, amounting to about 
1000/., has been expended in carrying out extensions of 
mains. 


Gas at Cardiff.—The quantity of gas sold by the Cardiff 
Gas Light and Coke Company in the first half of this year 
was 269,132,900 cubic feet. The corresponding quantity 
sold by the company in the second half of 1889 was 
221,104,100 cubic feet. The net profit realised by the 
company in the first half of this year was 99637. The 
ns net profit in the second half of 1889 was 


Welsh Companies.—The Penarth Steam Laundry Com- 
pany has been registered with a proposed capital of 5000. 
The Swansea Wagon Company, ) Herter proposes to 
issue 6000 6 per cent. preference shares of 5/. each. The 
directors of the Pontypridd Water Works Company have 
called a special meeting to consider the desirability of 
raising additional capital. - 


The Severn.—Mr. H. J. N. Marten, engineer to the 
Severn Commissioners, has issued a report to the com- 
mittee of works, finance, and general purposes of that 
commission upon the present state and future improve- 
ment of the navigation of that river. Mr. Marten states 
that dredgers have almost completely removed three rock 
shoals between Cardiff and Worcester, which had 
hitherto been a great bar to traffic, limiting the navigable 
depth of the river to 6 ft. at low summer level. The new 
channels, when completed, will give a navigable depth 
of 10 ft. at low summer level, with a bottom width of 
40 ft. and a top width of about 50 ft. Other shoals of 
hard gravel have been removed, so that there is now a 
minimum navigable depth of 8 ft. at low summer level 
for 25 miles above Gloucester, and of 7 ft. 6 in. for the 
remaining five miles to Worcester, while it was antici- 
pated that by the end of next year there will be a navi- 
gable channel of a full minimum depth of 10 ft. for the 
whole distance. Traders on the river are already expe- 
riencing the benefit of what has been done. With regard 
to the further improvements, Mr. Marten’s estimate is as 
follows: For alterations to Westgate Bridge, estimated 
cost, 11,275/., say 11.5007. ; for further improvements to 
the eastern channel, say, 5000/. ; for the equipment of 
Diglis Dock, and for warehouses and storage sheds there, 
for additional land on the south side thereof, for more 
powerful dredger plant, and for contingencies, say, 
20,0007. ; for cost of further Act of Parliament, say, 
35007. ; total, 40,0007. 


The ‘* Aurora.”—The Aurora made an eight hours’ 
steam trial outside Plymouth Breakwater on Tuesday 
with satisfactory results. The vessel, it will be remem- 
bered, develo defects in her machinery while serving 
in the Channel Squadron, and returned from Arosa Ba 
March 30. Since then she has been in the docky. = f 
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The results of Tuesday’s trial were as follows: Mean 
steam, 127 lb. ; vacuum—starboard, 24 in. ; port, 23.7 in. ; 
revolutions—starboard, 103; port, 103.3 ; indicated horse- 
power—starboard, 3192; port, 2981: total, 6173; air 
pressure, .22 in. ; speed, 16 knots per hour. 


Bristol Docks.—The Docks Committee of the Bristol 
Town Council had a four hours’ sitting on Monday to 
further consider its scheme for dock extension. The 
dock engineer, Mr. McCurrick, reported on the 

roposed new lock and dock, stating that as 
i found from borings taken at Avonmouth that 
the rock would allow of the proposed dock being 
made deeper by 10 ft. than was originally proposed, it 
would be well that this extra depth should be obtained. 
He also proposed that the lock should be increased to a 
length of 800 ft., and that additional land should be taken 
in order to make the dock of sufficient extent to admit 
the accommodation of the larger class of vessels. The 
estimated cost of the new works, including the deepening 
of the channel, would, Mr. McCurrick estimated, be nearly 
50,0007. As to the alleged exposed position of the lock 
during cerain winds and heavy weather, Mr. McCurrick 
pointed out that a small breakwater should be provided, 
which would act as a shelter both to the landing pier and 
the entrance channel to the dock. The committee ap- 
proved the engineer’s additional report, and requested 
the chairman of the committee to support it at the next 
meeting of the Town Council. On Tuesday, the council 
adopted the scheme, and decided to apply, next session, 
for Parliamentary powers to carry it out. 





MISCELLANEA. 

Durtne the year 1890 the movement of goods on the 
Mississippi and its branches was upwards of 29} millions 
of tons. Of this large traffic a very large proportion was 
carried on from 3 ft. to 5 ft. of water. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended 
September 18, amounted, on 16,423? miles, to 1,562,168/., 
and for the corresponding period of 1891, on 16,392? 
miles, to 1,542,723/., an increase of 114 miles, or 0.7 per 
cent., and an increase of 19,445/., or 1.2 per cent. 


The Council of the Junior Engineering Society have 
the gratification to announce that the presidency of the 
Soeiety for the ensuing twelfth session has been accepted 
by Dr. John Hopkinson, D.Sc., F.R.S., in succession to 
Sir Edward J. Reed. The new session will be opened 
by the delivery of Dr. Hopkinson’s presidential address 
= Friday, November 4, at the estminster Palace 

otel. 


Messrs. David Moseley and Son, of the Chapelfield 
Works, of Ardwick, Manchester, are introducing a new 
form of covering for the steps of staircases, &c., in the 
form of studs of rubber about § in. square and }in. thick. 
For the purpose of fixing, the stud is in manufacture 
moulded round an iron plate having two long spikes 
which project through the finished stud, to allow it to 
be fixed in place by the blow of a hammer. 


The harbour of the military station at Aden has 
recently been dredged to a depth of 20 ft. below low 
water, thus enabling vessels to coal with safety in the 
inner harbour during the south-west monsoon. A power- 
ful twin-screw hopper dredger of 1000 tons capacity, 
built by William Simons and Co., of Renfrew, has been 
lifting at the rate of 405,000 tons per annum, and at a cost 
of 2.96 annas per ton. It is now proposed to deepen the 
harbour to 26 ft. below low water, and to considerably 
increase the area of the dredging operations. 


The work of lighting the Smithfield markets is rapidly 
being completed by Messrs. Julius Sax and Co., to the 
plans of Mr. W. H. Massey, of Twyford. Under the 
terms of the contract, on behalf of the Corporation of 
London, the tenants of the markets will not be put to 
any expense in the installation of the light upon their 
premises, and they will only be charged the same amount 
that they have been paying for gas. In addition to 100 
lamps for the avenues, there will be 8000 lamps of 50 
candle-power each for lighting the shops. 


A communication has been received by the Norwe- 
gian Government from the Government of the United 
States asking for the loan of the original Viking 
ship found at Gogstad for the Chicago Exhibition. 
The American Government expresses its readiness to 
send over a war vessel to fetch it in case their request 
should be granted. It is, however, stated positively that 
the University authorities, with whom the decision in the 
matter rests, will reject the application, as they fear that 
the ship might get damaged during its transport across 
the Atlantic. 


The respective heights of some mountain railways are: 


Metres. 

The Rothorn... 2252 
Central Pacific 2140 
Pilatus 2066 

a - 1750 
Monte Generoso 1639 
Miirren ; 1611 
Brenner vm 1367 
St. Gothard ... 1155 


The Royal Commissioners appointed to consider the 
question of the water supply of London, with Lord Balfour 
of Burleigh as president, will resume their meetings for 
the reception of evidence on Wednesday next and two 
following days. At these sittings the engineering evi- 
dence offered by the London County Council, by the Asso- 
ciated Metropolitan Water Companies, the Thames, Con- 
servancy, and the Hertfordshire County Council will be 
taken. The witnesses will beas follows :—For the Asso- 





ciated Water Companies, Mr. Thomas Hawksley, Sir 
Fred. Bramwell, Mr. Peregrine Birch, Mr. Baldwin 
Latham, and Professor Henry Robinson ; for the Thames 
Conservancy, Mr. H. J. Martin, and Mr. Henry Rofe ; 
for the London County Council, Mr. A. R. Binney, and 
Mr. Easton ; and for the Hertfordshire County Council, 
Dr. John Hopkinson, and Mr. A. Smith, county 
surveyor. 


The New Zealand Government has adopted the plan of 
constructing roads and railways by a system of what is 
called co-operative contracts. In these a smal] party of 
men, generally six in number, is allotted a certain section 
or length of road or line; one of them is elected a 
‘“‘ganger” and trustee for the others, to deal for them 
with the Government. The Government engineer states 
a price for the portion of work, and, as this is done by an 
unprejudiced officer, it is generally accepted without 
murmur by the men. The results usually have been very 
satisfactory. Progress payments are made fortnightly, 
for the benefit of the men’s families, and the whole 
amount is paid up in cash on the work being passed by 
the engineer. It is the intention of the Government to 
provide small farms of ten or fifteen acres each for these 
workmen, in village settlements, so that they may be 
induced to make their homes in country districts, and 
thus in some degree to neutralise the centralising tendency 
of modern industrial life. 


A party of members of the Birmingham Association of 
Mechanical Engineers, numbering about thirty-five, left 
Birmingham by the 7.30 train on Tuesday last, on a visit 
to Crewe Works, by the kind permission of Mr. F. W. 
Webb. They were met at Crewe by Mr. Oke, assistant 
manager, who had in waiting a special train which con- 
veyed the party into the works. The process of steel- 
making excited great interest among the gentlemen pre- 
sent, being explained in detail by Mr. Oke. The blowing 
engines were next examined, as were also the rolling mills, 
the arrangements being of the most perfect kind. After 
lunch the inspection was continued by visits to the forge, 
where the party were fortunate in seeing a large crank- 
shaft being worked under the steam hammer; also the 
foundry, fitting, and erecting shops were visited. 


In some notes on railway location and construction in 
Eastern Canada published in the Railroad Gazette, Mr. 
Wm. B. Mackenzie remarks that an engineer whocancon- 
duct a reconnaissance properly must be born, not made. 
Sometimes when following a stream itis scarcely possible to 
go wrong, but when the waters run at right angles to the 
line the difficulties are much increased. Then the lowest 
points of the ridges to the highest banks at stream cross- 
ings must be sought. Several routes must be examined 
and those promising the greatest ultimate economy 
selected. There is always one best line between two 
points, and, generally speaking, not one-quarter enough 
money is spent in seeking it. In the preliminary survey 
which follows the reconnaissance the transit and level are 
employed. The former should be provided with a 
gradienter, which is very useful in running to a 
maximum grade. The preliminary should be run with 
such care that it will not deviate from the final location 
by more than 200 ft. to 300 ft. at any point. Mr. 
Mackenzie states that he has run both the preliminary 
and location surveys simultaneously. Being almost con- 
stantly with the preliminary party he gave directions to 
the location party from his general notes, and the results 
of the preliminary work. Every evening the transit men 
of the preliminary party plotted his notes to a scale of 
200 ft. to the inch. The drawings as finished were handed 
to the topographer who recorded on both sides the line 
the rise or fall above or below each station, or at distances 
two or three stations apart, as the case might be, accord- 
ing te the roughness of the ground. These notes generally 
extended 100 ft. to 300 ft. on each side of the line. Whilst 
this was being done the leveller had plotted up his pro- 
file. The engineer then, with the help of the plan and 
profile, and a fine silk thread, laid + ol roughly, the 
best grades possible between the most abrupt points or 
profile, and dotted on the plan the line which would 
give the least cut or fall for this grade. Next the loca- 
tion was plotted on the plan keeping as near to the 
dotted line as the limiting curves and grades would 
allow. Notes were then written on a slip of paper and 
sent back to the chief of the locating party. 


A despatch from the British Consul at Amsterdam to 
the Foreign Office on the opening of the Merwede Canal, 
which completes an important link in the communication 
between Amsterdam and the Rhenish provinces of Ger- 
many, has just been published as a consular report. The 
water communication between Amsterdam and the Rhine 
was hitherto entirely insufficient, and was heavily handi- 
capped, as compared with the free-water hig hway between 
Rotterdam and Dordrecht and Germany. It has cost the 
city of Amsterdam more than twenty years of struggle 
against the local patriotism of adjoining cities to obtain 
this canal, and even now they have had to put up with a 
less satisfactory route than that for which they contended. 
The canal, as now completed and opened as far as 
Vreeswijk, has a breadth at the bottom of 654 ft. anda 
minimum depth of 10} ft. Near the locks and in other 
places where any accumulation of vessels is to be expected, 
the breadth is considerably greater, reaching to 131} ft. 
The locks are 394 ft. long, 39.4 ft. wide in the gates, and 
82 ft. wide in the lock itself. The railway bridges, with 
one exception, are fixed, with a minimum height of 
214 ft. from the water-line to the under part of the 
bridge. The length of the canal from Amsterdam to 
Vreeswijk is 30.3 miles, and the total distance to Gorin- 
chem 44.7 miles. The part of the canal which has 
just been opened is practically of the most import- 
ance, and will doubtless eventually, for physical 





reasons which the consul explains, become the 


great waterway from Amsterdam to the Rhine. In 
this case Amsterdam would practically be put on an 
equal footing with Rotterdam as regards distance 
from Cologne, and, as the new canal is free of tolls, 
the hindrances hitherto existing to the water traffic would 
be nearly entirely removed. How great these hindrances 
were may be gathered from the fact that, where transit 
is now seven hours, it was formerly sixteen to eighteen ; 
that the vessels in the old canal had to be very much 
smaller in size and the tolls were very heavy, while the 
new route is free. The cost of water carriage has of late 
years been rapidly decreased on the Rhine, in consequence 
of the improved condition of the river, and owing to the 
construction of craft of much larger carrying capacity 
than formerly. In this respect the new canal is an im- 
mense improvement on its predecessor, since it will allow 
of the employment of craft no less than four times as large 
as those which could safely pass the older route. 





BEtcian Coat Exports.—The exports of coal from Bel- 
gium in the first half of this year amounted to 1,983,724 
tons, as compared with 2,074,946 tons in the correspond- 
ing period of 1891. In these totals the exports of Belgian 
coal to France figured for 1,672,232 tons and 1,741,232 
tons respectively. 





Dik Etkcrriscuz ScHwEIssuNG uND LoruuNG: Erra- 
tTuM.—In our review of this work in our last issue, page 
376, some printer’s errors have been made in spelling 
some names of capitals. Thus in the third column of 
that page, near the middle, the names Wladikawkas, 
Woronesch, Orel-Vitebsk, were spelt Wladikawkaf, 
Waronesch, and Orel-Vitebok. Lower down in the same 
column the names Miner and Crozier were spelt Mener 
and Crogier. 





THE ZvuiIpER ZeE.—Preliminary works for the drainage 
of the Zuider Zee appear to have been carried out more 
easily than had been anticipated. An embankment is 
now being constructed from the northern extremity of 
North Holland to the nearest point of the opposite Fries- 
land coast, passing vid the island of Wieringen. This 
embankment will be about 18 miles in length. Once 
formed the embankment is expected to be strengthened 
by - action of the sea in accumulating large deposits of 
sand. 





WESTERN SIBERIAN Rartway.—-The Russian Council of 
Ministers has now finally decided upon the route to be 
followed by the Western Siberian Railway. The line 
will start from Chelabinsk, in the province of Orenburg, 
in European Russia, and will terminate at Pochitanska, 
80 miles from Tomsk. The line will have two divisions, 
viz,, from Chelabinsk to the Obi, 883 miles ; andfrom the 
Obi to Pochitanska, 197 miles. The country traversed by 
the first division is almost entirely level, but the second 
division passes through a mountainous region covered 
with virgin forests. The Jobol, the Ishim, the Tomi, the 
Irtish, and the Obi will be crossed by more or less con- 
siderable bridges ; that over the Irtish will be 2100 ft. 
long, and that over the Obi will have a clear length of 
2800 ft. Pending the completion of these two latter 
bridges, the Irtish and the Obi will be provisionally 
crossed by steam ferries. 





LEcTURES AT THE Finsspury TECHNICAL COLLEGE.— 
Evening courses in mechanical and electrical engineering 
at the City Guilds Technical College, Finsbury, begin 
with the month of October. In addition to the ordinary 
courses of lecture and laboratory instruction, which have 
now been for some years followed to overcrowding, there 
are several special courses, mostly short, for the coming 
session. Professor Perry will give throughout the winter 
on Friday evenings a course on applications of the higher 
mathematics in engineering. He will also give, com- 
mencing October 20, a short course on oil and gas 
engines, for which topic Mr. R. Johnston will also hold a 
select drawing-office class. Mr. Clinton will discourse on 
Vector methods of calculation; and Mr. G. H. Robert- 
son, F.C.S., on accumulators (secondary batteries). In 
the new year Mr. Rousseau will open the electro-plating 
laboratory with a course of special instruction in electro- 
typing and electro-plating; and Professor Silvanus 
Thompson (who is occupied with the dynamo before 
Christmas) will give hos tame on Central Stations for 
Electric Lighting. 





THe BrusH EtxcrricaAL ENGINEERING CoMPANY.— 
The third annual general meeting of the Brush Electrical 
Engineering Company will be held at 3 o’clock to-day at 
Cannon-street Hotel. The profit and loss account shows 
a gross profit of 55,7577. 11s. 3d. Among the charges 
against this are: Directors’ fees, 1875/. ; salaries, 7872/. ; 
staff bonuses, 1910/.; postage, stationery, and printing, 
1092/7. ; advertising, agency, and sundries (including 
21721., costof Crystal Palace Exhibition), 5385/. ; main- 
tenance of plant and buildings, 2501/. ; maintenance of 
patents, 396/.; interest on deventures and debenture 
stock, 51427; leaving a balance of net profit of 27,660/. 
From this there is appropriated 3000/. to reduction of 
property account, 800/. to reduction of preliminary and 
other expenses ; while 753/. are carried forward. Six per 
cent. has been paid for the first half of the year on both 
—— and ordinary shares, and the same is now to 

paid, the total amount being 23,1077. During the last 
year shares to the value of 11,223/. were issued. Also 
75,000. of 6 per cent. mortgage debentures have been re- 
deemed by the issue of 125,000/. 44 per cent. perpetual 
mortgage stock, of which the major portion was issued to 
holders of mortgage debentures at the rate of 1107. 44 per 
cent. debenture stock for 100/. 6 per cent. mortgage de- 
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PRINCES-STREET STATION, EDINBURGH: CALEDONIAN RAILWAY. 
MESSRS. CUNNINGHAM, BLYTH, AND WESTLAND, ENGINEERS, EDINBURGH. 
(For Description, see Page 424.) 
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SANITATION AT MANCHESTER. 

MANCHESTER is a city of sanitary experiments. 
Unfortunately experiments are not always success- 
ful, and when one has proved disappointing it 
needs a succession of others to put matters right. 
Five-and-twenty years ago the ‘‘ Lancashire mid- 
den” was practically universal in the town, and 
houses rented at 50/. and upwards were often with- 
out more modern conveniences. As for the smaller 
houses, they were built in long rows, each with its 
tiny yard and its privy at the back. A narrow 
passage separated the back premises of one street 
from those in the next street, and into the gulley 
formed by the two blocks of buildings there rose 
the emanations from the seething mass of house- 
hold refuse and excreta that lay accumulating for 
weeks and weeks before it was considered necessary 
to remove it. All the back windows of the houses, 
mostly. bedrooms of course, overlooked the two 
rows of middens, and, when opened to ventilate the 
rooms, took in a very liberal share of their exhala- 
tions. It was no wonder that Manchester ranked 
low in the scale of health, when half of its sleepers 
drew their ‘‘fresh air” from an alley filled with 
putrefying refuse. 

The first step towards a better state of affairs 
was made when the authorities insisted on the 
middens being roofed in, and being furnished with 
a flue reaching above the eaves of the houses. 
Although this was far from being an ideal sanitary 
condition, it was a distinct improvement, for in 
certain states of the weather the gases were rapidly 
dissipated in the atmosphere. But on dull, muggy 
days the flue did not draw, and the vapours welled 
up through chinks and crannies, filling the yards 
and the intervening passage, where the boys played 
marbles and the girls discussed the fashions in doll’s 
attire. Sometime about 1876-78 came the next 
change. The pail system was introduced into 
Manchester, with the promise that it would com- 
pletely cure every sanitary ill. It was made 
obligatory on all property owners to construct 
closets to a standard pattern. They were usually 
against the boundary wall of the yard, and a trap 
door was constructed through which the pail 
could be removed without the pail carriers entering 
the premises. The cinder sifter was arranged to 
deliver the fine ashes into the pail, and their virtue 
as deodorants was extolled in terms that would 
scarcely have applied truthfully to permanganate of 
potash. It seemed an excess of caution to promise 
that the pails should be closed and removed in 
covered vans, after all that had been said as to the 
innocuousness of their contents due to the presence 
of dry ashes. A long time was occupied in the 
alterations of the middens, but they were finished 
eventually, and Manchester entered on the third 
stage of its sanitary history. But long before this 
the inhabitants found out that the pail system 
comprised abominations more trying to bear, if less 
deadly, than the midden system, In so far as the 
quantity of refuse in the back yards of the houses 
was enormously reduced, and that it was removed 
before its decomposition had advanced very far, 
there was a distinct gain. The wholesale contami- 
nation of the air of houses was ended, and it was 
possible to sleep in a fairly pure atmosphere, espe- 
cially when householders exercised reasonable care 
in the treatment of their domestic refuse, and com- 
plained if its removal was not effected weekly. But 


25 | the transport of the pails introduced a new terror 


into town life. Instead of being the inodorous 
vessels they had been represented, they stank most 
abominably, making their presence felt for a long 
distance. Their collection was not made during the 
hours of night and early morning, but proceeded 
all day. We have seen collecting vans enter St. 
Ann’s-square, on a summer’s morning, at the hour 
of the ladies’ promenade, and in a few moments the 
place became a solitude. Every one had fled into 
the neighbouring streets, leaving all the delights of 





the shop windows for the leisurely inspection of 
the pail carriers. Bad as was the passage of the 
vans to the general inhabitants, it was ten times 
worse for those living in the streets leading to 
Holt Town, where there were situated the works in 
which the refuse was converted into manure. Here 
a continual traffic was maintained, coming and 
going, and in the early morning one might meet a 
string of half a dozen vans setting out for different 
districts. For those who went to work before 
breakfast such an experience was specially painful ; 
the mechanic pulled with redoubled vigour at his 
pipe, and the mill girl covered her mouth and nose 
with her shawl until the foul procession was passed. 

After many years of patient endurance the Man- 
chester people have decided that the pail system is 
unbearable, and they are now going to introduce 
the water-closet system at a cost, it is said, of half 
a million sterling. But this is a matter that will 
take time—several years—and there are other dif- 
ficulties to be faced in the meanwhile. The troubles 
of the old method are not ended when the pail is 
emptied in the depét. In spite of all we hear about 
the folly and wickedness of discharging sewage into 
the sea, no one seems very anxious to obtain ex- 
creta, even when they can be delivered unmixed 
with the enormous quantity of water which forms 
the bulk of ordinary sewage. In 1886 Manchester 
obtained a large piece of land at Carrington Moss 
for the disposal of its night soil, and has conveyed 
there many thousands of tons. But that outlet is 
now becoming insufficient, for two reasons. First, 
its capacity for receiving manure grows less as it is 
reclaimed, and brought into a high state of cultiva- 
tion ; and, second, the amount of refuse has sud- 
denly been increased by the inclusion in Manchester 
of the outlying townships of Gorton, Openshaw, 
and Newton Heath. For some reason it is felt to 
be inexpedient to oblige property owners in those 
districts to build water-closets at once, and hence 
the pail system must be maintained there for several 
years to come. 

The accession of new territory put the Health 
Committee into a predicament. Carrington Moss 
took 67,000 tons last year, and was already over- 
burdened, therefore a new outlet was wanted. Most 
people who have travelled between Manchester and 
Liverpool would have imagined that there was 
ample land on the route awaiting a higher cultiva- 
tion, but it is stated authoritatively that there is 
none suitable to be had at a reasonable price. In 
the neighbourhood of the Ship Canal 4007. an acre 
is asked, clearly showing that certain people expect 
to do well out of the canal, even if the shareholders 
do not. The Manchester Council assert that they 
have made exhaustive inquiries, and that it is 
impossible to obtain land in their own neighbour- 
hood. They, therefore, went further afield, and 
found what they wanted in the Kampton Manor 
estate, situated near the Trent by Retford and 
Gainsborough. Preliminaries having been arranged, 
they applied to the Local Government Board for 
power to borrow 60,0001. to carry out the scheme, 
and the matter has been made the subject of an 
official inquiry during the last and the present 
weeks. On the part of Manchester it was put for- 
ward that there was the most urgent necessity 
to get rid of 20,000 tons of manure annually, 
consisting of one-half fcecal matter, one-fourth 
ashes, and one-fourth street sweepings and stable 
manure. This was to be sent from Ardwick 
Station three nights a week in open 8-ton trucks, 
The distance was seventy miles ; the area of the 
estate was 1800 acres, of which 1100 were 
under the plough, and 700 acres in meadow. 
It was proposed to put 20 tons per acre 
per annum on the ploughed land. One part of the 
estate was known as ‘‘ Hungry Hill,” and on 
inquiry it was found that this place was hungering 
by reason of the want of what Manchester was 
now proposing to supply. During eight months 
of the year the manure would be supplied direct to 
the land, and during the remaining four months it 
would be stacked. The cost of the estate was 331. 
an acre, or 60,0007. in all. The cost of carriage 
would be, including truck hire, 3s. a ton, or 21. 19s. 
an acre per annum. The tenants now in posses- 
sion would not be disturbed, but the use of the 
manure would be obligatory on them. There were 
only about 350 inhabitants in the village of 
Rampton. 

The case for the opposition was heard last Friday 
at Rampden, and last Wednesday at Retford. It 
was led by the County Council of Nottingham, 
who naturally objected to Manchester filth being 
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deposited in their county. They were, however, 
badly provided with witnesses, and the only two 
important facts deposed to were that the land was 
subject to occasional floodings—about every ten 
years—and the inhabitants drew their water from 
shallow wells that might be contaminated. Some 
farmers testified that the land would take the 
manure for two or three years, but they believed it 
would then become “sick,” and would not take so 
much. Mr. Dunston, lecturer on agricultural 
chemistry, appointed by the Nottingham County 
Council, said that the land was in the main a 
strong red clay, 3 ft. Gin. and 4ft. deep. He 
thought it would rapidly become manure logged. 
The Corporation of Sheffield appeared to see that no 
nuisance was caused by the transit of the material 
over the Sheffield Railway, and the Corporation of 
Retford manifested a similar anxiety. 

The Retford inquiry extended over Wednesday 
and Thursday, and the account of the last of the 
proceedings had not reached us at the time of 
going to press. Dr. Voelcker was called to testify 
that the land would take 20,000 tons of manure 
annualiy without any difficulty. For the corpora- 
tion of Sheffield Dr. Littlejohn demanded that 
there should be no shunting or stoppage of trucks 
in the town. Mr. W. Spencer, medical officer 
of health for Retford, stated that the River Trent 
would be contaminated, but admitted in cross- 
examination that sewage from Retford got into it 
through the Idle. Mr. Macdonald, surveyor to 
the Local Board of Gainsborough, deposed that the 
outfall from Rampton was two miles distant from 
the intake of the water supply, which although not 
now in use might be reverted to at any time. The 
Gainsborough sewers discharged below the intake, 
but the tide backed up the water. 

It is impossible not to sympathise with the in- 
habitants around Rampton Manor in their objec- 
tions to this scheme. Either it is a very serious 
matter to have 20,000 tons of concentrated manure 
dumped into their midst every year, or it is not. If 
it is they are perfectly in the right in protesting 
against it, especially under the particular circum- 
stances of the case. There are conditions under 
which it becomes the citizen’s duty to bear a certain 
amount of inconvenience, and even of risk, for the 
general good of the community. The advantages 
of civilisation—that is the benefits we receive from 
living in communities instead of being dispersed 
in a wilderness like savages —have to be paid for. 
But the profits and disabilities of any particular 
system ought, as far as possible, to fall on the 
same community. In this case the inhabitants of 
Manchester gain the advantage of living in a city 
full of opportunities for business and_ pleasure, 
and propose to send their refuse, which is ad- 
mittedly a very noxious article, not only to a 
distance, but into another county, and among 
a people who have only the remotest interest in 
Lancashire and its industries. Until the rail- 
way pierced the ‘‘ backbone of England,” there 
was scarcely any traftic across the hills, and 
a man who migrated from one side to the other was 
regarded by the common people as a species of 
foreigner, although he might not have moved more 
than a dozen miles. Even now, when travelling is 
generally so easy, there are only three points 
between Skipton and Ambergate, a distance of 
about 70 miles as the crow flies, at which the hills 
are now pierced, and in each case with a long 
tunnel. Nature has divided Lincolnshire from 
Lancashire in a most emphatic manner, and it is 
only by the expenditure of immense sums of money, 
and by great engineering skill, that it has been 
rendered possible to transport material from the 
one to the other, except in half-ton loads dragged 
with difficulty over steep roads and bleak hills. 

The people of Manchester, however, declare 
that this 15,000 tons of ordure, feebly diluted by 
5000 tons of ashes, will not prove a nuisance. If 
that be so, there can be no reason for carrying it 
70 miles to get rid of it. According to their show- 
ing apiece of land of 1100 acres, that is, a mile 
broad and less than two miles long, will receive it 
annually, and show no sign except in increased 
fertility. Surely an area like this can be found in 
their own extensive county. It need not be all 
in one piece, and if their neighbours are too keen to 
let it go at 331. anacre, they must pay a longer price. 
All Lancashire as far north as Fleetwood, excepting 
the Liverpool district, looks to Manchester as its 
commercial capital, and is bound to it by many 
ties. Itis not too much to expect that it should 
show its sympathy by sharing some of the difticul- 





ties of its representative town. If Manchester 
refuse is inodorous in Lincolnshire it will not smell 
in Lancashire, and if, on the contrary, it is a vile 
nuisance at home it is unreasonable to impose it on 
a foreign community. The plea that Rampton is 
only a small place recalls the excuse of the girl who 
extenuated her frailty on the ground that her baby 
was ‘‘such a little one.” In such cases the prin- 
ciple of the offence is more important than the 
magnitude of its results. If this scheme is carried 
out it will introduce a new practice into municipal 
affairs, and one that is in opposition to modern and 
enlightened legislation. Formerly towns cast their 
sewage into the nearest stream, feeling that they 
were entitled to avail themselves of all the advan- 
tages of their topographical position. If the 
dwellers nearer the outlet of the river were incon- 
venienced, it was the unfortunate result of their 
being situated on the lower reaches. It was some- 
thing they were expected to regard as the order of 
Providence, like the fogs and the floods to which 
their position subjected them. But, now, the 
Pollution of Rivers Act has altered all that. 
Municipalities may no longer poison water-courses, 
simply because they flow through their districts 
fora mile or two. They have to erect precipita- 
tion works and carry them on at greatannual cost, not 
for their own benefit, but for that of other people. 
The privileges of their positions are taken from them 
to a great extent, and they have to deal with their 
filth in their own areas. But if they may not use a 
river to carry their refuse into another district, there 
toundergodecomposition, whyshould they beallowed 
to employ a railway for the purpose? No single 
person in Manchester can believe that the contents 
of the pails can ever be carried, or stored, with- 
out the accompaniment of stench. If, instead of 
the present scheme, Sheffield were proposing to 
carry 20,000 tons of excreta through the very heart 
of Manchester every year, and to deposit it on the 
bank of the Ship Canal, what an outcry there would 
be. Bi-metalism and Bombay cotton mills would cease 
to fill the local papers, and for a moment Cottono- 
polis would recall the days when it stood foremost 
in the country in the arts of agitation. But the 
principle is the same, in spite of Rampton being 
**such a little one,” and of the Trent carrying 
barges in place of ocean steamers. 








THE METRE v. STANDARD GAUGES 
IN INDIA. 

WE are threatened with a renewal of the contro- 
versy regarding gauges in India, and the Govern- 
ment, anticipating the difficulties, instructed the 
Director-General in his report to give the results of 
the working on standard and metre-gauge railways 
separately. The report now issued is interesting 
as may readily be imagined. The conditions of 
traffic made it desirable to adopt originally the two 
gauges, and even now there would most probably be 
found serious loss in working were the metre gauges 
to be broadened out to suit the standard width, for 
in many parts traftic is limited. A glance at a 
railway map of India shows that while the country 
is largely intersected by lines of standard gauge, 
there are along the north-west territory, 
almost under the shadow of the great Himalayas, 
many short lengths of metre-gauge railways acting 
as feeders to the East-Indian and other railways. 
However suitable these are separately, it must be 
admitted that since the territory has been opened 
up to commerce, trade would receive an impetus if 
the traffic could be conducted by through trains, 
which means some uniformity of gauges. This is 
particularly so as regards Darjeeling. The Ganges 
for the present, blocks the way of the advance of 
the standard gauge from Calcutta due north, but 
the bridging of the river is not by any means an 
impossibility. The necessity to carry goods over a 
ferry and then place them on a narrow-gauge rail- 
way certainly does not indicate enterprise on the 
part of the railway authorities. Again, the Raj- 
putana Agency is accommodated by metre-gauge 
railways, and in this way Bombay is cut off from 
the north-eastern provinces and the Punjaub, 
except by a circuitous course vid Agra, and there 
they must pass their traffic to the East-Indian or 
North-Western. If, on the other hand, the Raj- 
putana had been a standard-gauge line a straight 
route could have been made to the north-west. 
Action is being taken in the matter by the Bombay 
merchants to have an extension of the line from 
Agra to Delhi, but clearly through Rajputana is 
a direct route if only differences of gauge could be 





overcome. The other metre lines are in South 
India, the Mysore district, and the Madras resi- 
dency, but these do not offer material difficulties 
except for through traffic. These particulars will 
explain how the difference of gauge affects the 
development of trade, particularly in the interior. 
Unfortunately it is not a question of a greater 
absorbing a lesser system, for from the re- 
port of the Director-General of Railways we 
note that of the total of 17,564 miles of rail- 
way 10,103? miles are standard and 7171} miles 
metre gauge, with 2884 miles of special gauges. 
Last year, too, there were 612 miles of metre 
gauge out of a total of 677 miles added, although 
in the previous year out of the total of 874 
miles there were 519 miles of standard gauge. 
Again, of the lines sanctioned (1697 miles) over 
1100 miles are on metre gauge. These figures, of 
course, include the railways in Burmah, where metre 
gauge predominates; but only 146 of the 1697 miles 
are in our newly-acquired territory. The inference 
is that the additions now made to the railway system 
are what may be termed local extensions, and that 
the extent of main lines is almost stationary. 
Hence the new lines are mostly of metre gauge, be- 
ing cheaper of construction, and therefore the more 
able to succeed financially where traffic is limited. 

The average cost of the standard gauge per mile is 
162,696 rupees, while that of the metre lines is 71,425 
rupees, or considerably less than half—an important 
consideration in the paying of dividend. But it 
is necessary to consider the relative earning powers 
of the respective lines, and here one must recol- 
lect that the traffic on the metre-gauge lines is 
much less per train mile than on the standard 
gauge, notwithstanding less frequent trains, since 
the latter are in areas where the population is more 
dense, and where agricultural and industrial pro- 
gress has probably attained a more advanced stage. 
Some of the standard lines, it is true, are for 
strategical purposes, and their route is not deter- 
mined by consideration of population or traftic 
returns, but they have now developed trade, and 
presumably do as well relatively as metre lines. 
Taking the gross earnings first, which total 240 
million rupees, 16 per cent. more than in the pre- 
vious year, the standard lines take 76.56 per cent. 
of these and the metre railways 22.88 per cent., 
the remainder being for special gauge lines. Now 
the length of standard lines make up 59 per cent. 
of the total mean mileage worked during the year, 
and the metre lines 39.2 per cent., so that, as one 
would expect, the standard lines have been earn- 
ing more relative to the length open for traftic. 
Of the passenger traffic earnings (774 million 
rupees) the standard lines take 71 per cent., of the 
goods traffic (156 million rupees) about 80 per cent., 
and of the miscellaneous (6? million rupees) 70 per 
cent. But the average distances partly account for 
the larger passenger payments to standard lines, for 
we find that each passenger travelled 45.50 miles 
and on the metre 40.11 miles. The average pay- 
ment per mile differs considerably, but on a repre- 
sentative standard line it is 2.69 pies, and on a 
metre line 1.94 pies. As indicating that the metre 
lines minimise their expenses, it is noteworthy that, 
although they only carry half the number of pas- 
sengers travelling over the standard lines, the 
latter have fewer by 13 on an average on each 
train. 

As regards goods traffic the standard lines 
carried 3 tons for every ton carried by the 
metre gauges, and each ton was carried 188 miles 
against 136 miles, whereas the length of the 
standard line to the gauge line is only as 13 to 1. 
The traffics by the way show considerable additions, 
that on goods amounting to about 20 per cent., 
being mainly due to the largely increased export of 
wheat and seeds from Calcutta, Bombay, and Kur- 
rachee. The increase on grains and seeds is 44.72 
per cent. 

Deferring consideration of the relative results 
per train mile, we turn now to the expenses bill, 
and here it is gratifying to note that only about 
30 per cent. of the increased earnings have been 
absorbed in expenses, and on this score the 
standard gauge if anything comes out rather better 
than the metre lines. Jn their case 45.15 per 
cent. of the receipts are required to meet expenses 
against 52.87 per cent. in the case of the metre lines, 
The standard gauges are mostly large organisations, 
and the relation of management and traflic charges 
do not fall so heavily as in a small concern, where 
the same administrative department has to be 
maintained, so that the cost relative to the total 











SEPT. 30, 1892.] 


ENGINEERING, 


421 








income is often greater. This is borne out in the 
annexed Table, from which it will be seen that 
for metre lines the general charges absorb 3 per 
cent. of the receipts more than in the case of the 
standard lines, maintenance and locomotive charges 
are also greater in view of the necessity of main- 
taining minimum plant and staff which, relative 
to length of line, is greater than in the larger rail- 
ways. As we have pointed out, not only are there 
fewer passengers per mile open on the metre lines, 
but each passenger travels a lesser distance and he 
pays less per mile, yet many of the traftic charges 
must be the same. The same is true of goods, 
so that the handling costs more relative to pay- 
ment made than in the standard line. It may be 
interesting to give the percentage of expenses to 
gross earnings under the several departmental heads. 





Standard Gauge. Metre Gauge. 
Per cent. er cent, 

Maintenance ... 12.64 13.69 

Locomotive ee 15.09 17.79 

Carriage and wagon... 4.36 4 21 

Traffic ... eee a 6.87 8.06 

General sae és 4.05 6.93 
Steamboat, miscel- 

laneous, &c. a 2.14 2.19 

45.15 52.87 


To earn 184 million rupees against the 55 million 
of the metre lines, the standard railway companies 
had to run 42 million train-miles against 18} mil- 
lion of the metre lines, or, in other words, the 
standard ran 4181 train-miles for each mile of rail- 
way open, against 2727 miles on the metre railway. 
It must be noted that mixed trains were relatively 
more frequent on the metre than on the standard 
gauge, and that generally the accommodation was 
better on the latter, which partly explains the 
higher rates got, and consequently the better results 
per train-mile. 


Standard Metre 
Gauge. Gauge. 
Rupees. Rupees. 
Earnings per train mile 4.39 3.01 
Expenses es a 1.98 1.58 
Net earnings ,, re se 2.41 1.43 


It has been pointed out that while the length of 
metre railway was as 1 to 1}, the standard railway 
had a gross earning of more than 3 to 1, but to earn 
this they have to run more frequent trains, often at 
higher speeds, and although each load was heavier 
and the freight rate higher per mile, the relation of 
3 to 1 is not maintained to the end. The difference 
is 2} to 14 in the net earnings per train mile, while 
the capital for construction is as 16,2001. to 7100/. 
per mile of railway, so that the return to capital 
shows a lesser difference than even 24 to1}. The 
metre gauges return 5.04 per cent. and the standard 
gauges 5.98 per cent. The mean for all Indian 
railways is 5.76 per cent. against 4.85 per cent. in 
the previous year, when the standard paid 5.01 per 
cent. and the metre 4.31 per cent. Now in deter- 
mining whether the standard or the metre gauge is 
the more efficient, consideration must be given to 
many points. It is true that, considering what 
might be termed the possibilities of traffic, the 
metre lines show a more economical result. For 
lines only about 30 per cent. shorter the 
gross earnings are but a third of those on the 
standard lines—the passengers are only half the 
number and the tons of goods about a third, the 
ton-mileage being but a fourth. Yet the return to 
the shareholders is not one per cent. less. That 
might be regarded as distinctly favourable to che 
metre lines, but what are the conditions of traffic ? 
In the first place there is the element of competi- 
tion. Again, the cost of conveying 300 passengers 
on an express train on the East-Indian and Great 
Indian is not to be compared with that on the slow 
mixed trains on, say, the Johdpore ; yet the fares 
on the latter are higher than on some lines by 50 
per cent. Indeed, both standard and metre-gauge 
trains seem to get about 3 to 4 rupees per passenger 
train-mile, perhaps the former have a trifle more ; 
but the difference is in the goods train-mile, from 
4 to 7 rupees against 2 and 3 rupees in the case of 
the metrelines. Thedifference is due to the greater 
weight carried and to the greater size of the wagons 
generally, for the larger standard gauge trains 
averaged considerably over 100 tons, while from 30 
to 70 tons was about the load of the metre-gauge 
train. It will therefore be seen that the gauge is 
pretty much a question to be determined by 
the requirements or by the prospects of traftic. 
No one would think of building a broad-gauge 
line into an undeveloped country, say to Assam 
or Burmah, since the traffic has to be made. In 





like manner the provision originally of metre- 
gauge railways in India was fully justified, Now 
that difficulties of intercommunication present 
themselves, and when the metre-gauge lines 
bulk so largely as to make conversion a very 
expensive undertaking—even if desirable—it is 
worth consideration whether it might not be 
well to adopt, as in the Great Western, the 
plan of laying a third rail on standard gauge 
railways linked to metre-gauge lines, so that the 
stock of the latter might be passed to the terminals. 





STEEL IN FIREBOXES. 

For some time past we have heard little in 
this country of mysterious failures of steel, but 
the epidemic seems to have broken out in 
America. So badly, indeed, that the Master 
Mechanics’ Association appointed a Committee to 
investigate the use of steel in fireboxes of 
locomotives. Much of the attention of the Com- 
mittee was directed to the working of steel at 
a blue heat, a subject to which the late Mr. 
Daniel Adamson devoted much attention, and 
which was brought before the Institution of 
Civil Engineers some years ago by Mr. Stromeyer, 
and pretty well thrashed out. It would appear, 
however, that these investigations have not been 
brought before the Committee, as no reference is 
made in their report to a point which Mr. Stro- 
meyer succeeded in establishing pretty conclu- 
sively, viz., that not only is steel brittle at this 
temperature, but also that if the plate is subjected 
to work at this temperature it will be found on 
cooling to havelost its ductility. Thus, speaking 
broadly, a test strip bent cold would stand, say, 
twenty bendings, but if brought to the blue heat 
and bent once at this temperature it would, on 
cooling, break with a very few bendings. Expe- 
riments in the testing machine by Professor Unwin 
showed that on putting work on a bar at blue 
heat, and afterwards testing cold, the tenacity of 
the specimen was increased at the expense of its 
ductility. 

The Master Mechanics’ Committee only made 
experiments on the strength of the specimens 
at a blue heat, and did not examine the after 
effects of working at such a temperature, as did 
Mr. Stromeyer. Their experiments were, how- 
ever, made with great care, the specimens being 
heated in muffles to the desired temperature, 
which was gauged by means of thermometers in the 
case of the lower temperatures and pyrometers 
in the case of the higher. They showed that 
some steels were much more brittle than 
others at the blue heat, but so far as the experi- 
ments went it did not appear that steel which stood 
bending at a blue temperature well, was in any way 
better for firebox purposes than other steel. This 
was confirmed by the fact that iron, which was 
claimed to be superior to steel by some engineers, 
proved to stand the bending at a blue heat worse 
than steel, though the samples of iron tested were 
of the best English and American brands. 

The Committee tried etching steel with sulphuric 
acid, and found some very curious results 
in dealing in this way with old firebox sheets. 
On testing a cross-section of these sheets, the acid 
attacked the central portion of the section 
more rapidly than the sides, seeming to show that 
the service the sheet had been through had softened 
the interior of the plate. On planing out the 
middle portion of a specimen of such a sheet with 
a narrow tool, the water side of the sheet remained 
straight, but the furnace side curved, showing it to 
have been permanently expanded. On planing a 
strip of a new sheet in a similar way both the por- 
tions left, after removing the centre, remained 
straight, showing that defective setting of the tool 
or some similar reason was not responsible for 
the bend. 

The most remarkable point about this state of 
strain on the firebox side of an old sheet is that 
it does not appear to be relieved by annealing, at 
least so far as the experiments of the Committee 
went, for after heating a specimen of such a sheet 
to a red heat, and allowing it to cool between pine 
boards, the firebox side still showed expansion on 
splitting the specimen as before. Should this be 
confirmed by further experiment it will be truly 
mysterious, but till then it would be prudent to 
wait before accepting the conclusions of the com- 
mittee that annealing will not relieve the state of 
strain. 

Another point touched on by the Committee 





was whether steel or iron tubes gave the best 
results in practice. This is also a vexed ques- 
tion on this side of the Atlantic, but amongst 
American master mechanics there appears to be a 
consensus of opinion that the ordinary commercial 
iron boiler tube is superior to the ordinary com- 
mercial steel one. Taking the generalquestion of the 
use of steel for those portions of boiler sudject to 
the impact of the hot gases, it would appear that con- 
siderable trouble is being experienced in the States. 

Mr. Smith, of the Chicago and North-Western 
Railroad, brought forward the case of a firebox 
plate cracking from end to end after a service of 
only 50,000 miles, and we have heard of much 
worse results. Much of this trouble is avoided 
here by the use of copper plates, but the efforts of 
our own builders to use steel were for a long time 
not very successful. Nevertheless several makers 
have solved the problem, amongst them, special 
prominence is due to Mr. Yarrow, who has built 
boilers of the locomotive type of very large size with 
steel fireboxes, which have given complete satisfac- 
tion in the especially trying service of torpedo boats. 
The principal secret of success appears to be the 
use of thin plates, and the absence of such methods 
of staying as would prevent the free expansion of 
the boiler under the strains to which it is sub- 
jected. This point seems to be enforced by speci- 
mens exhibited by Mr. Smith of the steel which we 
have mentioned as failing, and of another specimen 
of a sheet which had run over 600,000 miles. It 
was mentioned casually in the discussion that the 
second piece was } in. less in thickness than the 
other, but the important bearing of this point upon 
the life of the sheet seems to have escaped the 
notice of the members. Probably, however, there 
is some force in the contention of several of the 
steelmakers who took part in the discussion of the 
Committee’s report, who complained that large 
quantities of low-priced and inferior steel are 
being purchased and put into fireboxes, a plan 
which is not likely to prove economical in the long 
run. 





QUICK-FIRING GUNS. 

WE have been requested by MM. Schneider and 
Co., of Creusét, to publish the following comparative 
criticism of their own system of quick-firing guns, 
and those of Krupp, Armstrong, and Canet. Our 
readers are familiar with the details of all these guns 
and lately (see page 348, ante) we published verycom- 
plete illustrations and particulars of the Schneider 
15-cent. gun which was recently officially tried in 
France. The following investigation by MM. 
Schneider refers in each case to guns of 15-cent. 
calibre. 

In comparing the four types of quick-firing guns, 
those of Armstrong, Canet, Krupp, and Schneider, 
it is pointed out that in each the mounting is central- 
pivoted, and is provided with a steel shield, and 
that metallic cartridges are employed, but apart 
from these general points of resemblance, that the 
differences are so marked as to divide the guns into 
two distinct classes, in one of which Krupp stands 
alone, while Armstrong, Canet, and Schneider are 
grouped in the second category. The distinctive 
features are: For Krupp, the wedge breech closure 
and a gravity return carriage, such carriage being 
of an ordinary type with inclined slides, and for 
Armstrong, Canet, and Schneider a screw breech- 
block, an oscillating cradle on which the gun can 
recoil on the line of its axis, an hydraulic brake 
(like Krupp), but instead of a gravity return, the 
gun is brought into firing position by using the 
stored-up energy of recoil. Of course, although 

ssessing these several features in common, the 

nglish and French guns are all distinct in design 
and nature of detail, and in each case the object 
aimed at, that of fulfilling the official conditions 
prescribed by the British and French Marine, is 
arrived at, more or less perfectly, by different 
means. 

Probably official restrictions have been more 
severe in France than in England ; certainly they 
have helped largely to develop the definite model 
of the Canet gun, and the same influence will affect 
the development of the Schneider gun. 

The Krupp 15-Cent. Quick-Firing Gun.—Apart 
from the method of extracting the empty cartridge, 
and an automatic safety arrangement, there does 
not appear, either in the Krupp quick-firing gun 
or its mounting, any development of special design 
or modification of detail for the conditions of rapid 
firing. The wedge block is heavy, bulky, and 
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difficult to manceuvre. These are defects that have 
caused the general abandonment of the wedge for 
ordinary guns, even with many countries that had 
adopted the system, and it is evident that the 
drawbacks are much less serious in any other type 
of gun than that for quick firing, where rapidity 
and ease of manipulation are, after security and 
efliciency, of first necessity.* 

The gravity return type of carriage does not 
admit of the direction of recoil coinciding with the 
axis of the gun, and involves a long recoil to 
gradually absorb shocks that would be otherwise 
excessive. The gravity return system is not well 
adapted for board ship, where the rolling may 
tend to check the movement of the gun into firing 
positions, or, on the other hand, may unduly 
accelerate it ; this tendency has to be controlled 
by a supplementary brake to hold the gun fast, or 
to regulate its movement on the slides. The sights 
shifting with the gun render it necessary to train 
after each round. All these inconveniences, and 
others of less importance, are characteristic of the 
Krupp mode of mounting, so that neither gun nor 
carriage, as hitherto designed, are adapted to the 
special requirements of quick-firing. The carriage 
especially is not at all adapted to withstand the heavy 
strain of recoil due to the higher initial velocities re- 
quired, and which must be absorbed by the brakes 
without excessive strain either to the mount or the 
deck of the ship. Means are wanting for rapid 
sighting and training, the gun does not return 
to firing position quickly, and requires to be held 
there by special means when in a sea-way.t 

The Armstrong, Canet, and Schneider Systems of 
Breech Mechanism.—As has already been said, these 
three systems have one feature in common—that 
of the use of a cylindrical breech-closing block with 
interrupted threads. The manipulation of this 
type of breech-closing involves: (1) To open the 
breech ; a turning movement to set free the block, 
a second to withdraw it to the rear, and a third to 
throw it on one side in order to leave the breech 
clear for the introduction of the projectile. (2) 
To close the breech previous to firing the gun, 
these three movements have to be repeated in an 
inverse order. It has been sought in the Arm- 
strong and Canet systems to effect a saving of time 
in these operations. In the first-named system 
one of the movements, that of withdrawing 
the block, has been suppressed; in the Canet 
system the three motions follow each other 
uninterruptedly by a successive transformation of 
the power produced in one and the same plane by 
a lever which is operated by hand. It is not 
apparent that the economy claimed by these two con- 
structors, supposing it to exist at all, is appreciable, 
because experience has shown that the Canet gun 
has not given any greater 1apidity than that obtained 
with the Schneider gun, in which each of the three 
ordinary movements of the block are effected with- 
out any effort to render them continuous, and the 
Schneider gun has been proved to be far superior 
to that of the Armstrong in point of rapidity. It will 
be understood, moreover, @ priori that the necessity 
of the three movements being admitted, their pro- 
duction by a continuous effort does not present 
much, if any real advantage; in the Canet gun, if 
any useful economy in time is effected, it is practi- 
cally insignificant, for it is evident that no 
economy can be obtained in each movement con- 
sidered separately, because each movement is 
always executed in every system with the greatest 

ossible rapidity. Therefore itis only inthe change 
rom one movement to another that any economy 
in time can be effected, and this, if it exists, must 
be infinitely small. It should also be observed 
that the continuously applied effort must vary in 
its intensity, because the resistance to be overcome 
is variable, according to whether the block is to 
be set free in the breech, or withdrawn, or 
thrown to the side. In the Armstrong system the 
withdrawing movement of the breech-block from 
its seat is suppressed by making the block conical in 
front and aptindrioal towards the rear ; the contour 
of these two portions is such that when the block 
is set free, the movement of turning it to the side 
can be at once commenced. It is evident from this 
arrangement that the total pressure on the breech, 





*[We believe that Mr. Krupp is now constructing 
quick-firing guns with some sort of threaded breechblock, 
so that the foregoing strictures will no doubt cease to 
have an application.—Ep. E. 

+ [It must be remembered that these criticisms do not 


apply. " the later types of Krupp quick-firing guns.— 
Dp. E. 





that is to say, the end pressure, is distributed un- 
equally between the threads of the cylindrical part 
of the block and those of the cone. The latter, 
which is considerably inclined to the axis, is much 
less strained than the former, and it is probable 
that the threads of the cylindrical portion have in 
practice to resist the whole of the strains. This is 
evidently a very bad arrangement for preserving 
the threads of the screw block in good condition, 
and consequently there is no guarantee that the 
mechanism of the gun can be kept in working order. 
In other words, the alleged economy in time 
obtained by suppressing one movement, is gained 
at the expense of safety. 

We may now proceed to analyse the breechload- 
ing mechanism of the Canet system. As regards 
the transition from one to the other of the three 
movements of the screw under the single and con- 
tinuous action which is effected always in the same 
plane and in the same direction, we have granted 
all that can be reasonably admitted about the re- 
duction in time obtained by these movements, but 
the fact is that only two of them can be considered, 
because the third and last, that of opening the 
breech, presents no speciality. When at the end 
of the second movement the whole system is made 
rigid, the third movement is effected in the ordi- 
nary way, that is to say, by turning the bracket 
around its axis. Whether the operator manip- 
ulates the breech by means of the Canet lever, or 
whether he doesit with an ordinarylever and handle, 
is precisely the same thing. The convenience is 
neither greater nor less in one system than in 
the other; indeed, if there is any difference, it 
appears to us this latter method is more convenient, 
because the operator has an instinctive tendency to 
use his left hand, which is free, by placing it on some 
projection of the block in order to aid his right 
hand, and the handle naturally presents itself for 
this purpose. We are, therefore, limited to the 
examination of the two first movements for opening 
the breech, and, inversely, with the two last in the 
case of closing it. The plane in which the effort is 
exerted is horizontal, that in which it is transmitted 
to the block is vertical. Two segments of bevel 
pinions serve as intermediaries. The arrange- 
ment is very simple, but if we consider the effort 
of transmission it is much to be feared that an 
excessive strain is set up in the gearing and that 
sooner or later this must suffer damage. When 
the block is set free it has to be withdrawn to the 
rear, and during the whole of this movement the 
direction of the path it follows is oblique in relation 
to the tangential effort created at the end of the 
actuating lever. These are undesirable conditions, 
because the oblique strains and their reactions 
lead always to an excessive friction and wear. 
Finally it may be remarked that in order to 
facilitate the whole of these movements in the 
Canet gun, a diminution in the amplitude of the 
turning motion is necessary; the threaded and 
the unthreaded segments extend alternately around 
one-eighth of the circumference instead of one-sixth ; 
and one-eighth of a turn is therefore sufficient 
to set free the block. This arrangement has the 
inconvenience of reducing the useful bearing sur- 
face. The extremities of the threads not having 
the same resistance as the middle, and the ends of 
the threaded sections being repeated in eight parts 
instead of six, the number of these weakened 
parts is increased in this proportion. It will be 
seen from the foregoing that there is reason to fear 
that the alleged economy, which is very pro- 
blematical if not wholly imaginary, and certainly 
useless under practical conditions, is secured at the 
expense of delicate mechanism. It is freely ad- 
mitted that there is considerable beauty and attrac- 
tion in the arrangement, which fails, however, to 
give confidence as to duration and to continued 
good work. 

There is amore or less marked tendency on the 
part fof all gunmakers to devote themselves to 
securing extreme rapidity of fire, in excess of what 
can even be obtained in practice, for reasons quite 
independent of perfection in breech mechanism. 
These reasons, such as heating the gun, the neces- 
sity of training at each round in the case of a shift- 
ing target, fatigue of operators, the necessity of 
economising ammunition, &c., lead the most ex- 
perienced artillerists to concur that a rate of three 
or four rounds a minute will be amply sufficient, 
assuming that both adversaries use smokeless 
powder. In the design of the Schneider gun 
the main object in view has not been a reduc- 
tion of the time required for operating the breech, 





although, as has been already stated, this can be 
done as quickly as with the Canet gun. The 
threaded and smooth segments of the block each 
occupy one-sixth of the circumference alternately, 
and the three movements are effected in the ordinary 
manner. There is no danger of delays arising from 
any hesitations in operating the gun on the part of 
the men manceuvring it. The main lever is sufti- 
ciently long to enable the work to be done without 
any excessive exertion, and the arrangement is such 
as to greatly facilitate the various movements, 
particularly those of setting free the breech-block 
and extracting the cartridge, which latter is done 
when the block is swung round on the bracket. 

The arrangement of this bracket is somewhat 
different to that adapted to ordinary guns. It is 
placed on the left side, because, as in the Canet 
gun, the block is swung to the left. The block 
when in the gun rests on the extractor bar, to which 
reference will be made later, and which slides in a 
groove cut in the smooth segment at the underside 
of the block. The block is guided into the gun 
by the bracket which is looked to the breech 
during the period of extraction. In this way the 
block is always kept accurately centered, and under 
conditions that insure as great, if not a greater, 
guarantee of safety than the Canet bracket, that 
seems somewhat too light for security. 

Extracting Devices.—After a round has been fired 
the empty cartridge-case must be removed from the 
chamber. Two phases have to be considered in 
this operation ; first, the loosening of the case that 
has been expanded by the explosion, against the 
sides of the chamber, and, second, its ejection to 
the rear with such force that the case may project 
far enough beyond the breech for the men serving 
the gun to take hold of it and complete its removal. 
Whatever type of extracting device is employed it 
must possess at the extremity claws that pass 
the breech-block and over the rim of the cart- 
tidge. One or two such gripping claws may be 
employed with the extractor, and it is preferable 
that they should remain always in front of the rim, 
rather than they be forced over the rim at the 
moment of closing the breech. The extractor may 
be attached to the block, or be independent of it. 
We may now examine the varieties of extracting 
devices in each of the three types of guns under con- 
sideration. In the Armstrong system there is only 
one claw, which always remains in front of the rim. 
This claw is at the end of a round bar traversing 
the left side of the gun obliquely at the bottom of 
the breech-block. Ifthe bar is turned the cartridge 
is loosened and the ejection takes place, but this is 
insufficient, as the ejection is very limited, and the 
case must be withdrawn by hand, aided with a 
special tool, before it can be seized by the men 
working the gun and entirely removed. The ex- 
tracting mechanism in the Canet system comprises 
two claws that do not always remain in front of 
the rim. They are placed in diametrically opposite 
recesses in the breech-block, and in the same 
recesses are operating springs. The extractor, 
therefore, forms a part of the breech-bluck and 
turns with it through an eighth of a revolution in 
the operations of unlocking and locking the block. 
When the gun is fired and the withdrawal of 
the block is commerced, the claws following the 
movement of the block retire with it, bringing 
with them the empty cartridge; but there is a 
danger, if the case is jammed in the chamber, of the 
extractor claws passing over the rim and failing to 
act. It should also be borne in mind that when the 
movement of swinging back the block commences, 
the claw which is farthest from the hinge of the 
bracket quits its hold of the cartridge, while the 
other claw is compressed upon it and withdraws it 
obliquely from the chamber. When the breech is 
closed the claws spring over the cartridge rim, and 
again assume the necessary position for service. 
This arrangement is a very delicate one, and 
presents some danger of not working properly ; 
moreover, the cartridge not being sufficiently with- 
drawn, does not offer a sufficient hold to the men 
whose duty it is to complete the ejection. 

In the Schneider gun the extractor device is 
independent of the breech-block, and the claw is 
always in front of the cartridge rim. Instead of 
being slight, the body of the extractor is formed of 
a strong bar, on one face of which a rack is cut, 
into which gears a toothed sector, which is turned 
by the movement of the bracket. The empty cart- 
ridge to be extracted rests on this bar, the claw 
loosens it from the chamber by impact, and in its 
backward movement the bar drags the cartridge so 
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far out that the attendant can remove it without 
difficulty. The extractor becomes free at the end 
of its stroke as soon as the breech is opened, and 
when a new cartridge is placed in the gun it carries 
with it the extractor bar, on which it rests. As 
the bar slides in a piece that forms a loading table, 
it is always well guided, and the cartridge being 
supported continuously is introduced with ease into 
the chamber. All these parts are extremely simple, 
and cannot be damaged by any ordinary usage. 

We may now examine into what will take place 
with the three systems of extraction—those of 
Armstrong, Canet, and Schneider— when, the gun 
being loaded and the breech closed, it is desired 
either to open the breech simply, or to open it and 
extract the loaded cartridge. The first case may 
happen if the fuze has to be charged after a miss- 
fire ; the second is likely to arise only during, or at 
the conclusion of, firing trials. 

In the Armstrong and Canet gun it is impossible 
to open the breech without operating the extractor; 
in the former system, however, a device may doubt- 
less be added to disengage the extractor from 
the breech. In the Schneider system, as it is 
always possible to throw the extractor out of gear, 
it remains undisturbed when the breech is opened 
and the fuze renewed. In both the Canet and 
the Schneider guns, which are fitted with a safety 
device, this latter must of course be disengaged 
previously. The Schneider system is the only 
one that fulfils the necessary conditions in the first 
oase assumed, that of opening the breech to renew 
a fuze. 

All three guns are capable of fulfilling the 
second condition, that of extracting the loaded 
cartridge. Only as the Armstrong projectile is 
separate from the cartridge, the shell must be 
removed by means of a rod passed down the 
muzzle. In the Canet gun, if from any cause the 
cartridge is wedged in the chamber, the claws which 
do not appear sufficiently strong may easily be- 
come bent, and prevent the breech from being 
opened, None of the difficulties inherent to the 
other extracting devices are found in that of the 
Schneider gun. Of course, if the projectile has to 
be driven forcibly into the chamber, it is probable 
that the extractor would fail to start it, and re- 
course must be had to a rammer from the muzzle. 
But such a condition is independent of the ex- 
tractor, and would certainly never occur in actual 
warfare. 

(To be continued.) 





NOTES. 
THE ADVANCE OF THE ExeEctric Lieut. 

Durinc the past year thirty-two applications were 
made to the Board of Trade for provisional orders 
giving power for the public supply of electricity 
for lighting, seventeen being made by local autho- 
rities, and fourteen by companies. In one case— 
that of the burgh of Waterford, the Corporation, as 
well as a private company, desired the power. The 
former succeeded, the latter failed, the desire on 
the part of the Board of Trade being to encourage 
public authorities. It is satisfactory, too, to note that 
in several cases power has been refused in respect that 
companies failed to afford evidence of their intention 
or ability to proceed with the work. Amongst the 
number are the Hackney, the St. Mary, Islington, 
and the West London Companies, the Walton- 
on-Thames and Brighton Companies. In one or 
two cases the Board of Trade reserved the power 
to oppose the confirming Bill, unless by that time 
the companies had given an indication of decisive 
action. Fortunately this was forthcoming, so that 
already many orders have beenratified by Parliament, 
and others will be early in the spring. The strin- 
gency indicated is very desirable, and one can only 
regret that a similar impetus cannot be used in con- 
nection with the subsequent actions of corporations. 
In 1883, according to the official return from which 
the particulars are taken, 69 orders were granted, 
a great majority being for London districts, but of 
the total eleven only remain in force, many having 
been revoked within a year of their being granted. 
In 1884 several of the orders for London were 
grouped into one order, and of the three others 
granted two were subsequently revoked. In 1885 
no orders were granted, and but one in 1886. 
None of these orders, however, have been acted 
upon, except, perhaps, a few granted to pub- 
lic authorities. The difficulty of finding capital 
for plant which, at the end of twenty-one years 
might be taken compulsorily by local authorities 
on actual valuation, but without compensation, 
resulted in none of the companies acting upon 
their provisional orders. The Act subsequently 
— extending the time to forty-two years 

ad the effect of reviving the demand for pro- 
visional orders, and we find that in 1889 twelve 
orders were granted, in 1890, 74 ; and in 1891, 59. 
Of the number granted in these three years 12 
have been revoked or replaced by others granted 
to the local authorities. Including a few licences, 





and the 31 granted this years, 185 orders are 
in operation. Eleven of these are in Scotland, 
eight in Ireland, and the remainder in England, a 
good proportion of these dealing with metropolitan 
districts. 


THE BorovucGH-roap PoLyTECHNIC. 

The Borough-road Polytechnic, a new trade 
school for London, is to be opened to-day by Lord 
Rosebery. The buildings are those of the old 
Borough-road Training School, which have been 
altered internally for their new purpose, under 
the able direction of Mr. Rowland Plummer, 
F.R.1.B.A., who certainly appears to have made the 
most of the somewhat limited funds at the disposal 
of the committee in charge of the work. The 
object of the institution is the promotion of the indus- 
trial skill, general knowledge, physical and social 
well-being of young men and women residing in and 
aboutSouth London. At present, however, the latter 
objects are to be subordinated to the former, which 
it is hoped to promote by technical classes. In our 
opinion this is a mistake, at least, so far as the 
manufacturing trades are concerned. The propor- 
tion of working people who can receive much 
benefit from a study of the principles underlying 
the mechanical operations which they assist in 
carrying out is small, while nearly every one can 
have his existence brightened by art, music, sing- 
ing, dancing, athletics, and such like. Only those 
few who are capable of rising out of the ranks find 
a great advantage in a knowledge of principles. 
Hence, on the principle of the greatest good for 
the greatest number, we think it would have been 
better to have commenced with the social and 
recreative side of the institution rather than vice 
versd. At present the gymnasium and swimming- 
bath cannot be proceeded with for lack of funds. 
The trade classes will include plumbing, carpentry, 
building construction, chemistry, photography, and 
several others. These, we understand, will only 
be open to people already engaged in the trades, 
the object of the classes being, we are informed, 
the very ambitious one for a school, of improving 
those already in the trade rather than of bringing 
in new recruits. The classes will include both prac- 
ticaland theoretical instruction, and will be under the 
superintendence of Mr. C. T. Millis, formerly of the 
Finsbury College. The chairman of the governors is 
Mr. Edric Bayley, L.C.C.,to whom much of thecredit 
of raising the necessary funds is due. These have 
been supplied by the Charity Commissioners to 
the extent of one-half, the remainder being raised 

ublic subscription. Some 17,000I. is, however, 
ak required to provide swimming bath and gym- 
nasium, a large hall for entertainments, and three 
additional workshops. 


BritisH AND AMERICAN METALLURGY. 

The important fact appears to be now conclu- 
sively established that the production of pig in the 
United States is in excess of the corresponding 
production of the United Kingdom. The quantity 
of pig made in Great Britain in the first half of this 
year was 3,125,828 tons, as compared with 4,157,873 
tons in the first half of 1891, 4,668,679 tons in the 
corresponding period of 1890, 4,573,628 tons in 
the corresponding period of 1889, and 4,371,140 
tons in the corresponding period of 1888. The 
output of pig in the United States in the first half 
of this year amounted to 5,374,943 tons, as com- 
pared with 3,773,280 tons in the corresponding 
period of 1891, 5,107,775 tons in the corresponding 
period of 1890, 4, 100,995 tons in the corresponding 
period of 1889, ‘and 3,382,503 tons in the corre- 
sponding period of 1888. The British output in the 
first half of 1892 was reduced by the great strike in 
the Durham coal trade; on the other hand, the 
American output experienced a very similar contrac- 
tion in the first half of 1891 by reason of a prolonged 
strike which occurred among the coke workers of the 
Connellsville region. The most conclusive way of 
illustrating the relative pig production of the two 
countries is to take the aggregate output for the 
first halves of the last five years ; and when this is 
done we find that the British aggregate comes out 
at 20,897,148 tons, while the American aggregate 
must be figured at 21,738,496 tons. It may, perhaps, 
be said that the Americans have been making pig 
speculatively, and have been accumulating consider- 
able stocks, but any attempted explanation of this 
kind is of little value, the domestic consumption of 

g in the United States in the first half of 1888 
ee been 3,319,379 tons ; in the first half of 
1889, 3, 873, 870 tons ; in the first half of 1890, 
4,965,356 tons ; in the first half of 1891, 3,973, 266 
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tons ; and in the first half of 1892, 5,208,487 tons. 
It would thus appear that all the pig produced in 
the United States in the first halves of the last five 
years has been consumed at home, with the excep- 
tion of 598,138 tons, showing that production has 
been based upon a solid and substantial de- 
mand. It is, perhaps, right to remark that 
while the production of pig in Great Britain 
appears to have been declining during the last five 
years, stocks have also been considerably reduced. 
At the close of June, 1889, for instance, British 
stocks of pig iron stood at 2,408,572 tons ; at the 
close of June, 1890, at 1,719,618 tons ; at the close 
of June, 1891, at 1,451,010 tons ; and at the close 
of June, 1892, at 784,504 tons. The decline in 
British stocks would probably not have been so 
marked had not production been sharply reduced 
in the first six months of 1892 by the great strike 
among the Durham coal miners. After making 
every allowance, we cannot disguise the conclusion 
that the production of pig in Great Britain is 
about stationary, while it is very largely increasing 
in the United States. This is due to the fact that 
British ironmasters are much more largely de- 
pendent upon a good foreiga demand for their pro- 
ducts than their American contemporaries. The 
data which we have cited show that the great bulk 
of the pig produced in the United States is worked 
up at home, while British pig, if not directly ex- 
ported upon a large scale, is worked up into rails 
and other descriptions of iron and steel which find 
their way to all quarters of the world. The 
financial troubles which, however, commenced in 
South America in 1890, and which have since ex- 
tended to the Australian colonies, have reduced 
for a time the purchasing power of foreign and 
colonial clients of British ironmasters, and hence 
the production of British pig has been falling off. 


Tue ConprTions or ConTRACT FOR FRENCH 
Navaut ENGINEs, 

Of the eight cruisers included in the French 
naval programme for the year, two first-class 
(7248 tons, and 13,400 indicated horse-power, and 
19 knots speed) and four second-class are to be 
given out to private contract, while the other 
second and third-class cruisers are to be built in the 
Government arsenals. Conditions of contract 
are always interesting, and it may be well for 
British engineers to know what is required 
from French firms, since it may conduce to greater 
contentment with their lot in this particular 
respect. In the case of a large cruiser recently 
built with triple-expansion engines and Belleville 
boilers, it was stipulated that the machinery, in- 
cluding all auxiliary engines and boilers, must not 
exceed 850 tons, a medium result, equal to about 
230 lb. per indicated horse-power, and for each 
15 tons in excess 40/. was to be paid as penalty, 
while if the excess was more than 45 tons the 
machinery might be rejected. In the manceuvring 
trials the hand reversing gear was to start the 
engines ahead in less than 45 seconds, and, on the 
order to reverse, they were to back in less than 
90 seconds, although going at full speed. The 
same time was allowed for going ahead from back- 
ing. Inthesteamstarting gearthesame manceuvring 
had to be done in one-third of the time. Working at 
125 revolutions, the engines with a steam pressure 
of 242 1b. at the boilers, or 171 lb. at the reducing 
valve, were to develop 8000 indicated horse-power 
during a twelve hours’ trial. The consumption of 
coal in the 24 furnaces was not to exceed 2.2 lb. 
per horse-power per hour. If it exceeded 2.425 lb. 
the machinery could be rejected, but on the other 
hand, a premium of 16/1. was to be paid for each 
.0022 lb. below 2.2 lb. per indicated horse-power 
per hour. This is equal to about 720l. per 
tenth ofa pound. Under forced draught, obtained 
by jets of steam in the chimneys, the cut-off was to 
be regulated to maintain 8000 indicated horse- 
power, with only 21 furnaces, the penalty being 41. 
for each indicated horse-power short. On the maxi- 
mum power trials, lasting four hours, with the cut- 
off at the latest point, the fuel consumption was 
not to exceed 34.8 lb. per square foot of grate area 
per hour. The fuel consumption trials proper 
were to extend over twenty-four hours, and with 
natural draught the engines were to develop 5000 
indicated horse-power. Only two-thirds of the 
boiler power was to be in use (18 furnaces). The 
coal consumption was not to exceed 1.874 lb. per 
indicated horse power per hour. For each .0022Ib. 
beyond this the sunaier was to be 32I., whilea 
premium of corresponding amount was to be 





paid for each .0022 lb. less than the guarantee. 
This sum is equal to 14401. per tenth of a 
pound. If the coal consumption exceeded 2.094 lb. 
the inachinery could be rejected. For six hours 
in the 24 hours’ run the fires were not to be 
cleaned, and then the consumption was not to 
exceed 1.764 lb., the premium or penalty being 
equal to 360/. per tenth of a pound. Again, 
there was a coal consumption trial at 2000 indi- 
cated horse-power, lasting for six hours, with all 
the machinery in use under natural draught. The 
cut-off, as in the other cases, was to be determined 
by the contractor, but to be constant during the 
trial. The consumption was to be 1.874 lb. per 
indicated horse-power, the premiums and penalties 
being equal to 28801. per tenth of a pound. In all 
cases the indicator diagrams were to be taken each 
20 minutes, and the coals were to be carefully 
weighed, allowance being made for such as are re- 
quired for auxiliary machinery. 





NEW TERMINAL RAILWAY STATION AT 
EDINBURGH. 

A NEw terminal station is being completed in Edin- 
burgh for the Caledonian Railway Company, and we 
give illustrations of it on pages 418 and 423. The site 
of the station is at the west end of Princes-street, the 
leading thoroughfare of the city. The station buildings, 
as shown on the plan, occupying a triangular space 
between Lothian-road and Rutland-street, the line 
entering on acurve. The old station was a wooden 
erection which had only been built temporarily when 
the line was opened years ago, and was sufficiently 
adequate for ordinary purposes; but when it was 
decided by the company to bring the traffic 
from the north of Scotland into the Princes-street 
station instead of into the Waverley general station 
further east, the necessity for greater accommodation 
was pronounced. There were but two double plat- 
forms—one dock and a line on either side of the station. 
The plan of the new station indicates how the restricted 
site has been taken advantage of. The frontage to 
Princes-street is 70 ft. wide, to Lothian-road 400 ft., 
and to Rutland-street 200 ft. Thelength of the station 
from Princes-street to the outer end of the covered 
part, which is indicated by diagonal lines, is fully 800 ft., 
and the span of the roof is 183 ft. at the widest part. 
There arein the new station two main departure plat- 
forms and two arrival platforms, there being seven lines 
of rails into the station, six of which adjoin platforms. 
The platforms vary from 18 ft. to 23 ft. in width. 
They are 3 ft. above rail level and are granolithic. 
The longest is 800 ft. and the shortest 500 ft. long. Of 
this, however, 200 ft. is outside the covered part of 
the station. The only other point regarding the plan 
noteworthy is that there is a cabstand 550 ft. long 
inside the covered station. It is 24 ft. wide and is 
between two main arrival platforms. The ingress and 
egress is to Rutland-street through arched ways 
pierced in the side walls of the station. There isa 
cab access into the station on the other side from 
Lothian-road near to the booking-office and to the 
departure platforms within the main wall of the 
station buildings facing Lothian-road. 

Directing attention now to the details of construc- 
tion it may be well to deal first with the station 
buildings. The office buildings are ranged in a 
triangular space having frontages to Lothian-road, 
Princes-street, and Rutland-street. The block facing 
Lothian-road is about 450 ft. in length. It contains, 
besides the offices, which are at the south end of it, the 
cab access, the entry to which is through two arches 
in the Princes-street front, and the egress through two 
arches in the Lothian-road front near the centre of the 
block. There are four arches of 16 ft. span and one of 
8 ft. span in the main station wall, and these give 
ready access between the cab access and the station 
for passengers and luggage. The block of buildings 
facing Rutland-street consists wholly of offices, 
refreshment rooms, &c. It is about 170 ft. in length. 
The whole of the station buildings, like the main 
station walls, are built of red stone from Dumfriesshire. 

The west station wall is shown on plan as parallel 
to and forming side of St. Cuthbert’s-lane. The 
outer part is close to the street and straight, 
while the inner part is curved on a radius of 
15 chains. At the western end there wasa little rock, 
but the subsoil was mostly marl and alluvial clay, 
a remainent of the old North Loch, which lay in the 
valley, now laid out as Princes Gardens, and which 
extended to Lothian-road. It was therefore necessary 
to put in a good foundation, and Arden lime concrete 
was placed tn situ to a depth of 5 ft. On this the wall 
was built of masonry—red sandstone from Dumfries- 
shire. It is carried at some places as much as 30 ft. 
below the present rail level, and here it may be men- 
tioned incidentally that the new rails are laid from 5 ft. 
to 7 ft. lower than the oldline. Theouterend of the wall 
crosses over the Haymarket tunnel of the North British 





line into the Waverley Station, and the top of the 
tunnel was exposed. Curiously enough, too, the part 
exposed was the point of junction between the covered 
way and the tunnel proper. The former was arched 
with stone, and the latter with brickwork. The wall 
crossed on an angle of 45 deg., so that a large area had 
to be excavated to get at the tunnel. This area was 
filled in with Portland cement concrete, the average 
depth being 11 ft. to 12 ft. The wall, as shown on the 
cross-section and side elevations (Figs. 2 and 3), is 
divided into panels or bays by pilasters supporting the 
main roof girders. These pilasters are 54 ft. apart 
between centres, and are 7 ft. wide at the bottom, 5 ft. 
6in. thick below the base course, and 6 ft. by 4 ft. 6 in. 
above the base course. The wall is 32 ft. 6 in. from 
rails to the bottom of the main girders. Below the 
base, and between the pilasters, the wall is 3 ft. 6 in. 
thick, and above the base 2 ft. 6 in. A moulded 
parapet is carried along the outside top of the wall the 
whole length as shown. At St. Cuthbert-lane, where 
the wall is at the side of the thoroughfare, the height 
from the roadway to the top of parapet is 50 ft. At the 
northern end the wall is pierced with four arches for 
cab and passenger accesses. The arches are semi- 
circular, and are of 18 ft. span. The arches are in 
pairs, with ornamental columns between each pair, 
two arches being in each panel of the wall. 

The east wall—that adjoining Lothian-road—is 
divided into bays corresponding to the west wall; but 
the average width is 63 ft. This wall is from end to 
end on a curve of 1173 ft. and 723 ft. radii. This 
necessitates a variance of centring between the main 
girders of from 54 ft. to 67 ft. The wall is constructed 
in the same way as the west wall, the section being 
practically the same. It is founded atone place 25 ft. 
below Lothian-road, and its extreme height is 60 ft. 
On both walls there are 7-in. courses in the panelsand 
14-in. courses in pilasters, the depth of projection of 
pilasters being 1 ft. on each side. 

The roof of the station has girders running cross- 
wise of the lines, On main girders spanning the station 
the roof principals are carried, and these are covered 
with glazing, and have Louvre ventilators. 

The main girders are illustrated by Fig. 3. Along 
the part of the station where the train platforms are 
—between the walls, which are almost parallel—the 
spans are from 157 ft. to 183 ft., and in the trian- 
gular space near the Prince’s-street end, the spans are 
from 25 ft. to 183 ft. The girders are all 20 ft. deep, 
and are of the single lattice type. They rest on the 
pilasters, which, as mentioned before, are 54 ft. 
apart on the west wall, and from 54 ft. to 67 ft. 
on the east walls. The bottom members are formed 
of plates on edge 18 in. deep, riveted together, the 
number of plates varying from 2 to 8 and differing 
in thickness. These plates generally are 24 ft. long. 
The plates are joined in the usual way with outside 
covers. The top members are made up of 18-in. web 
plates with flange plates 18 in. wide, and angle bars 
4in. by 4in. by in. The top and bottom members 
are connected with sloping ends, composed of 18-in. 
web plates with flanges, the same as the top boom. 
The top and bottom members are connected by T 
diagonals formed of angle irons, generally 4 in. 
by 4 in. by § in. Where necessary these dia- 
gonals have additional plates 16 in. wide. The 
diagonals are 23 ft. apart. The bracing between the 
main girders is made up of angle bars in the form of 
light lattice girders, the depth of the main girders at 
the ends, and curving into 11 ft. at the centres. These 
lattice girdersare of angle bars generally about 34 in. 
by 34in. by gin., and are connected at their junc- 
tions with the main girders by 4-in. gusset plates. 
The diagonals are 10 ft. 6 in. apart, varying a little in 
some cases. All the rivets used are fin. The main 
girders are mgeomes on heavy cast-iron bedplates, 
2ft.5 in. long by 1 ft. 8in. wide and 6 in. thick. One 
end of the girder is fixed, while the other is carried on 
steel rollers, of which there are five in the frame under 
each girder. The diameter of the rollers is 3 in. 

The erection of the girders was a matter requiring 
special arrangements, as the traffic could not be inter- 
fered with. The engraving on page 423 may assist 
the reader in following the narrative. The erecting 
stage shown was composed of five wooden trusses 12 ft. 
deep, placed at 10-ft. centres, and boarded over on top. 
The platform thus formed was equal in length to the 
width of the new station, and was 50 ft. wide. For 
the ge _ of the roof the stage consisted of four 
spans of 40ft. to 50 ft. each. The supporting legs of the 
piers were long enough to allow the trains to work 
underneath the trusses, and were mounted on wheels, 
so that the whole stage was moved forward on rails as 
required. This was done by screw-jacks. It had at 
same time to be slewed to suit the curve of the station, 
and also lengthened or shortened according to the 
spans of the girders. On the stage there was carried 
a 5-ton steam crane, and two hand cranes to raise the 
different parts forming the girder which was built 
upon the platform, where there were algo the necessary 
tools. One of the main girders with its cross bracing, 
— was 


for another 


side girders, side struts, and roof 
erected and the stage moved forwar 
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regularly every fortnight. The weight of steel thus 
erected fortnightly was : 


Tons 

Long main girders, each about... aes 41 
Cross-bracing, side girders, struts, &c.  ... 17 
Roof principals... as wes an ss 20 
78 


As the moving could only be done during Sundays, 
owing to the cutting up of the platforms, &c., it to 
some extent limited the speed of erection. 

Along the main girders the roof principals are set 
forth at ll ft. Gin. centres. They rest on the top 
flange of the main roof girders, as shown in Fig. 2. 
The upper member is composed of two angles 5in. by 
3in., and the compressive members are of angles 3 in. 
by 2in. The ties are of round bars, the main ties 
varying in diameter from 2 in. to 2} in. and the upright 
ties from in. to 1$in. The different members are 
riveted together. For a width of 44 ft. the covering, 
as shown on Fig. 3, is of glazing, including that on 
the louvre ventilators, while in the lower parts the 
covering is of slates. The glazing is carried on 
wooden purlins supported by angle irons, the 
outer halt of the station being done according 
to the Helliwell patent and the inner by Pennycook. 
The slating is on 14 in. sarking supported by 
wood and angle-iron purlins. The louvre venti- 
lator stands about 3 ft. above the rest of the 
roofing. The heightof the principals from top of 
girder to ridgeis 18 ft. The sloping ends of the main 
girders along the top of the walls are covered by slates 
tixed to sarking and rafters, and on the top there is an 
ornamental cast-iron railing carried along the upper 
edge of the slates. At the bottom the slates abut on 
the parapet walland form a gutter to carry off the roof 
water, Between the roof principals there is also a 
gutter. 

At the outer end of the station an ornamental 
screen has been formed. The extreme depth is about 
30 ft. Itis of wood ona steel frame. The screen is 
divided into ten panels with semicircular tops, and 
these again are each divided into three glazed panels. 
Covering the lower boom of the main roof girder is a 
moulding with rectangular cast-iron panels, which 
relieve the wood and glasswork. There is an orna- 
mental railing carried along the upper part of the 
moulding outside, and this railing is extended along 
either side of the station on the level of the top boom 
of the main girder, with a passage along the inside of 
the railing. 

We have already incidentally mentioned that the 
whole area of the passage, platforms, and rails has 
been lowered on an average 6 ft. This has necessitated 
the relaying of a long length of line approaching the 
station, so as to geta suitable gradient ; and this again 
involved some interesting work. A heavy retaining 
wall had to be constructed from Grove-street to Mor- 
rison-street. A reference to the plan will show that 
this wall is 420 ft. long, and required the underpinning 
of dwelling-houses at three different points, while on 
the other side of the line the two west-most corners 
of Morrison-street Bridge were underpinned. Similar 
work had to be done in connection with the retaining 
wall extending 120 ft. to the north from Morrison- 
street Bridge. The process of underpinning consisted 
first of shoring up the building, then of taking out a 
length of about 8 ft. to 10 ft. under the houses—for a 
depth of 6 ft. below foundation. The foundation was 
shored up also as the excavating proceeded, and the 
excavated area was built up with heavy rubble. Under 
one building the underpinning extended for 60 ft., and 
was done in seven sections. The retaining wall from 
Morrison-street to Grove-street was 3 ft. thick at top 
with a batter of 1 in 8, and counterforts 1 ft. thick 
were placed at about 10-ft. centres. The height of 
the wall is 24 ft. for a length of 260 ft., and for the 
remainder of its length slopes to 12ft. A 6-ft. parapet 
wall is carried for the greater part of the length. <A 
retaining wall had also to be built to support the old 

ines between Grove-street and Morrison-street. It is 
300 ft. long, and another wall for the same purpose 
outside the east station wall over 800 ft. long. 

Two new bridges had to be erected, one carrying 
Grove-street and the other carrying Gardner’s-crescent 
and Morrison-street. Both bridges before the altera- 
tions were of three arches, but are now of steel girders. 
In the case of Grove-street the bridge is of one span, 
and the old abutments were utilised as far as possible, 
being of eee rubble masonry. They were 
heightened, and new wing-walls and pilasters added. 
The span on the square is about 72 ft. and on the skew 
78 ft., there being six lines of rails passing under. The 
bridge is 42 ft. wide. The main web girders are 9 ft. 
deep, forming also the parapet of the bridge, the side 
facing the roadway being panelled with wood. The 
bottom flanges are 18 in. wide and the cross-girders, 
2 ft. 6 in. deep, rest on the inside flange. They carry 
buckled plates on which the roadway is laid. Two 
troughs are formed in the centre of the cross-girders 
to carry water and gas pipes. 

An entirely new bridge was constructed under 
Morrison-street and Gardner’s-crescent, with four lines 





of rails through it, The thoroughfares converge on 
the bridge, as shown on the plan (Fig. 1), so that one 
abutment—the eastern—is 130 ft. long and the other 
90 ft. long. The abutments are of square-dressed 
masonry with granite bearing blocks carrying the 
girders. The construction is entirely different from 
that of the bridge just described, for in this case a 
series of girders stretching from abutment to abutment 
carry jack arching, on which the roadway is carried. 
The outside girders of the bridge are of the parallel 
web-plate type, while the ordinary girders are of 
hog-back shape. The former are in line with the road- 
way, but the latter are laid at right angles to the 
abutments, and as a consequence one end of three 
girders of varying lengths rests on the bottom 
flange of the Gardner’s-cresent outside girder, while 
one end of a girder rests on the flange of the 
Morrison-street girder. The position will be un- 
derstood by reference to the plan, Fig. 1. There 
are fourteen girders. The hog-back shaped girders 
are made up of angles and plates, with stiffeners 
4 ft. apart. The girders are placed at 4-ft. centres, 
and between them jack arches were thrown of 134-in. 
brickwork in cement. These arches are covered with 
concrete and asphalte, and causeway laid over in the 
usual way. The bridge is 48 ft. span, and the outside 
girders carry cast-iron parapets 6 ft. 5in. high. The 
old bridge under Gardner’s-crescent, now used for goods 
lines, was taken down for a distance of about 25 ft., 
and girders substituted forthearching. These girders 
are parallel plate girders 3 ft. deep, and supported in 
three spans on cast-iron columns 18 ft. long and 12 in. 
in diameter. The centre span is greatest, being 34 ft., 
while the two side spans are 18 ft. The girders are 
placed at 10-ft. centres, and on the 21-in. flanges jack 
arching of brickwork 134 in. thick is thrown, and the 
roadway made up in the usual way. 

The engineers are Messrs. Cunningham, Blyth, and 
Westland, of Edinburgh, the resident engineer being 
Mr.J. S. Pirie,of that firm. The contractors are Messrs. 
Kinnear and Moodie, Edinburgh, while the steelwork 
was done by Messrs. Alex. Finlay and Co., Motherwell. 








AIR PUMP LEVERS. 
To THE Epitor of ENGINEERING. 

Smr,—The dissatisfaction of the examiner with “‘ An 
Extra’s” result was probably more due to inaccuracy than 
to incompleteness. The geometrical moment of inertia 
of no form of cross-section would involve the fifth power 
of its linear dimensions. Its value for the air pump 
lever is pe ’ 

viata a 
which modifies ‘‘ An Extra’s” equation into 
WL = 82 (D3-a*) 
6D 
T being here the thickness of the two levers combined. 
This gives only a cubic instead of a biquadratic for D. 
Solving by Cardan’s method we have: 


De {a + a/ ~ 8W Ls 4 
2 4 S* Ts 


. : a 
ia ié ~a/ ee 8 WIL)? 
2 4 STs § 

Certain assumptions are here made as to the case being 
merely one of simple bending, which are scarcely justi- 
fiable ; but the result would be sufficiently approximate 
in practice, and is in all probability the one that the ex- 
aminer required. Yours truly, 

C. Humpurry GILBERT. 

P. and O. s.s. Himalaya, September 24, 1892. 





THE PROPERTIES OF ALUMINIUM. 
To THE EpiTor oF ENGINEERING. 

Srr,—Can any of your readers inform me from experi- 
ment—or better still, from actual practice—how pure 
aluminium stands high temperature as a heat conductor ? 

1. Is the temperature of the metal affected by frequent 
— and cooling, as in steam boiler furnaces and 
tubes? 

2. Is it a sufficiently good conductor of heat for boiler 
purposes, supposing it is unaffected by high tempera- 
tures? 

3. Is its tensile strength affected under high tempera- 
tures, and if so, at what temperature ? 

‘ Answers to the above inquiries will be much esteemed 
y 
Yours sapertety, 





BLOCK-MAKING MACHINERY ; PORTS- 
MOUTH DOCKYARD. 
To THE Epiror or ENGINEERING. 

Srr,—In your reprint of Mr. White’s paper descriptive 
of Portsmouth Dockyard, page 152 ante, and also in your 
article on the same subject, page 159, the block-making 
machinery is stated to be designed by Brunel. 

I have not the back volumes of ENGINEERING at hand 
for reference, but, if my memory serves me, in a series of 
articles on wood-working machinery contributed to your 
columns some years since by a Mr. Richards, this machi- 
nery was credited to Bentham (?), whose patents are 





therein stated to anticipate almost everything that has 
been done since in that branch of engineering. 
As a matter of history it would be interesting to know 
which is correct. 
: Yours respectfully 
'W.L 


[Our correspondent’s recollection of the facts stated in 
Mr. Richards’ articles (see ENGINEERING, vol. xxviii., 
page 426) respecting the completeness of Bentham’s inven- 
tions is perfectly accurate. At the same time we believe 
that there can be doubt that the block-making machinery 
at Portsmouth was actually designed by Brunel.—Enp. E. ] 





DEEP SHAFTS AND BORE-HOLES. 
To THE EprTor or ENGINEERING. 

Sir,—I am very anxious to get the information named 
below, and should be much obliged if any of your readers 
can refer me to any books or journals x Goll such infor- 
mation is accurately given. ‘The information I require is 
as follows : 

1. The names and positions of a few of the deepest 
(including the very deepest) mines in Europe; their 
locality ; their temperature ; the metals, &c., mined for ; 
the volume of water pumped and its temperature and 
the mean temperature of the locality. 

2. The names and positions of a few of the deepest 
(including the very deepest) bores in Europe; their locality; 
what sunk for; their yield in gallons; quality of the 
water ; whether the water overflows the surface or is 
pumped, in the former case its pressure at the surface, if 
this can be obtained ; and the temperature of the water 
and mean temperature of the locality. 

Yours truly, 
THISTLE. 
Glasgow, September 22, 1892. 





AMMONIA FROM BLAST FURNACES. 
To THE EpiTor or ENGINEERING. 

Sir,—At the recent meeting of the Iron and Steel 
Institute, Sir Lowthian Bell read a paper ‘* On the Manu- 
facture of Iron in its Relation to Agriculture,” and said 
that ‘‘ Baird and Co. were, I believe, the first to enter 
into this field of pneumatic research.” This is incorrect. 
Messrs. Baird were certainly the first to erect plant to 
obtain ammonia, &c,, from blast furnaces, but I had in- 
vestigated this subject and patented the process referred 
to many years before Messrs. Baird erected their plant. 

This subject was discussed at the meeting of the Iron 
and Steel Institute held in Glasgow in 1885. See Trans- 
actions, vol. ii., 1886. 

Yours truly, 
Henry AITKEN, 

Darroch, near Falkirk, September 27, 1892. 





LAUNCHES AND TRIAL TRIPS. 

THE twin-screw hopper dredger Mud Turtle, con- 
structed by Messrs. Wm. Simons and Co., Renfrew, for 
the Indian Government, was tried on the Clyde on Tues- 
day, 13th inst., with very satisfactory results. The 
machinery worked with great smoothness and the work 
done proved that the dredging capabilities of the vessel 
were considerably in excess of that contracted for. The 
bucket ladder is fitted on to the builders’ patent travers- 
ing carriage, which enables the buckets to cut in advance 
of the hull and close to quay walls to a depth of 30 ft. 
below the water level when the ladder is at an angle of 
45 deg. The hopper is situated in the centre of the 
vessel and carries 700 tons of dredgings. The vessel is 
propelled by two sets of triple-expansion engines, and 
the mean speed obtained on four runs on the measured 
mile was fully one mile in excess of that guaranteed. 





On Thursday afternoon, the 22nd inst., Messrs, Craig, 
Taylor, and Co., Thornaby-»n-Tees, launched the largest 
vessel they have as yet built. The vessel, named 
L’Oriflamme, is of the following dimensions: Length, 
343 ft.; breadth, 42 ft.; depth moulded to spar deck, 
28 ft. The engines by Mr. John Dickinson, Palmer’s 
Hill Engine Works, Sunderland, are of the following 
sizes: 25 in., 40in., 66in., by 45 in. stroke. She has been 
built to the order of Mr. John 8S. Barwick, Sunderland, 
for Mr. Alfred Suart, of London, and under the superin- 
tendence of Mr. George Eldridge Mina, of 88, Bishops- 
gate-street Within, London. The tanks have all been 
tested on the stocks, being subjected to a pressure of 
15 ft. above the height of the main deck. 





Last Wednesday, the 2]st inst., Messrs. Lobnitz and 
Co. launched the Epervier, a handsomely fitted service 
launch for the Suez Canal Company. This is the fourth 
steam launch of this type despatched by these builders 
this year. One of them steamed to Algiers direct by her 
own means, 


On Saturday, September 24, the Naval Construction 
and Armaments Company launched from their yard, at 
Barrow, the Jaseur, the second of three fast twin-screw 
steel torpedo gunboats, which they are building for the 
British Navy. The Jaseur is 230 ft. between perpendi- 
culars, 27 ft. extreme breadth, 14 ft. 3 in. depth moulded, 
with displacement of 810 tons at 8 ft. 94 in. load draught. 
She is propelled by twin screws, with two sets of 
independent triple-expansion inverted cylinder engines, 
capable of developing 3500 indicated as an 
driving the vessel at a speed of 20 knots, the diameter of 
the cylinders being 22 in., 34 in., and 51 in., with 21 in. 
stroke. The engines and boilers are protected from shot 
and shell below the water-line by the coal bunkers with 
3 ft. thickness of coal. She will be fitted with a powerful 
search light and a rifle-proof conning-tower. e arma- 
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ments consist of six guns and three torpedo tubes to dis- 
charge Whitehead torpedoes. 


H.M.S. I higénia, constructed and engined by the 
London me Glasgow Shipbuilding and Engineerin 
Company, Glasgow, went on_ her eight hours’ natu 
draught trial in the English Channel on September 22. 
The draught of water forward was 15 ft. 1 in., and aft 
18 ft.6in. The following are the results : 


Steam in boilers be .» 151.5 ]b. 
Starboard Port. 
Vacuum see or ne 26.8 27.0 
Revolutions per minute ... 130.1 128.2 
Niean ig ese es 39.46 42.02 
em Intermediate ... 25.21 27.18 
’ — om ic ony — 
: ig see } 
yindicated 4 Intermediate 1218 1294 
“ Low a 1425 1450 
Total indicated horse-power 8525 3680 


The collective indicated horse-power was therefore 7215, 
which exceeds thecontract power, notwitastanding that the 
mean air pressure in the stokehold was only .26in. The 
speed of vessel, as fe ge by patent log, was 19.25 
knots. We illustrated the engines of this vessel in our 
issue of July 29 last (page 134 ante), when dealing with 
the trials of sister ships built by the same firm. 

On Tuesday, the 27th inst., the Iphigenia went on her 
forced draught trials, when she developed 9302 indicated 
horse-power, as a mean of four hourrun, the contract power 
being $000. The mean air pressure in stokehold was .8 in. 
It is interesting to note as an indication of the power of 
this vessel to make spurts, that with a maximum air pres- 
sure of 1.2 in. she developed 10,016 indicated horse-power, 
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the speed on one run on the measured mile being 


(For Description, see opposite Page.) 
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22 knots. The engines of the vessels are pronounced to 
be amongst the most perfect ever delivered at Portsmouth 
Dockyard, which reflects great credit on Mr. Shepherd, 
the managing director of the a. as they are the 
first constructed by the company for the Admiralty. In 
the reversing, &c., trials, orders being given from the 
fore bridge, the time taken from the ringing of the gong 
to stop and full speed astern was just within the three 
seconds, from full speed astern to full speed ahead 2.5 
seconds, from full speed ahead to stop, go ahead star- 
board engine, 2.7 seconds, and from stop her to full speed 
ahead starboard engine, full speed astern port engine 
2.3seconds. The results speak for themselves. 





The second-class cruiser Sappho, built by Messrs. 
Samuda Brothers, Limited, and engined by Messrs. John 
Penn and Sons, Limited, underwent her trials off Sheer- 
ness during the past week. Captain Andoe, Superin- 
tendent of Chatham Dockyard; Mr. Cassells, chief 
inspector of machinery ; and Mr. Littlejohn, chief = 
neer, watched the trials on behalf of the dockyard. T 
Admiralty were represented by Mr. Bakewell, and the 
shipbuilders by Mr. Samuda Benthal. The machinery 
trials were conducted on behalf of the contractors by Mr. 
J. P. Hall, managing director. A preliminary run was 
made on Tuesday, the 20th inst., for the purpose of test- 
ing the anchor and steering gear, &c., when everything 
being found satisfactory the vessel was put on her eight 
hours’ natural draught full-power trial on the following 
day. The mean results were as follows: Steam, 137; 
vacuum starboard, 26.78; port, 28.21; revolutions, star- 
board, 128.25; port, 129.81; mean pressure, starboard, 
high, 44.66 ; intermediate, 23.75 ; low, 13.41; port, high, 
51.69 ; intermediate, 25.4; low, 12.3; indicated horse- 
power, starboard, 3555.47 ; port, 3745.8; making collec- 
tively 7301, The maximum collective indicated horse- 








power obtained was 7689. The boilers steamed with great 
reedom, with an air pressure in the stokeholds of ;', in. 
On Thursday the boilers were examined and tubes swept, 
and the four hours’ forced draught full-power trial took 
place next day, with results considered in all respects 


most satisfactory both as regards speed of ship and power 
developed by the machinery. The engines worked with 
perfect smoothness during the whole of the trials, and 
without the least hitch of any kind. The results attained 
were as under: Steam, 142.6; vacuum, starboard, 27.7 

port, 27.7; revolutions, starboard, 140.16; port, 140.5 

mean pressure, starboard, high, 56.4; intermediate, 
28.55; low, 15.29; port, high, 62.2; intermediate, 30.6 ; 
low, 15.3; indicated horse-power, starboard, 4671.65 ; 
port, 4945.84 ; making collectively 9617.5 indicated horse- 
power. The maximum indicated horse-power realised 
was 9861. The boilers maintained steam at ;% in. of air 
pressure in the stokeholds, there being no sign of leakage 
In any part during the trials, or after examination of 
boilers when opened up after the trials. The speed of 


e | the ship, as ascertained by log, was 19.41 knots for natural 


draught, and 20.47 knots at forced draught, the ship 
drawing 14 ft. forward and 17 ft. 6 in. aft. Advantage 
was taken of the early oe of the machinery trials 
to make the usual tests of the we mountings, &c., which 
were found in all respects satisfactory. 





InpIAN Rattways.—The extent of railway in operation 
in British India in March, 1892, was 17,564 miles. The 
corresponding length of completed lines in March, 1891, 
was 16,996 miles; in March, 1890, 16,093 miles; in 
March, 1889, 15,243 miles ; in March, 1888, 14,377 miles ; 
and in March, 1887, 13,386 miles. It will be seen that 
the work of Indian railway establishment has been pro- 
secuted with sustained vigour during the last five years, 
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In our report of the proceedings in the Mechanical | 
Section of the British Association at the recent Edin- | 
burgh meeting, we made reference toa new description 
of chain, known as the ‘‘ Triumph” chain, which has 


of the wire being maintained in the finished chain. It 
should be added that the wire used is sometimes fairly 
thick, # in. diameter having been employed. 


Our present purpose is to describe the very ingenious | 


recently been introduced into this country from that machine by which the chain is automatically produced. | 


great centre of mechanical ingenuity and originality, In order to do this satisfactorily we have been obliged 
Bridgeport, Connecticut. The chain, it will be remem- to have recourse toa considerable number of illustra- 
bered, is made from wire, without welding, each link tions, which will be found on the present and opposite 








being twisted round its own part. The usual objection | pages, and also on page 428. The description will not 


to this mode of making the link is that the sharp bend | 
or “‘ nip” forms a place of weakness, but in this chain 

such is not the case, Professor Hele-Shaw’s tests show- | 
ing that the chain, when tested beyond endurance, 
always gives way in the straight of the link. This, of | 


prove light reading, but those who take a delight in a 
finished bit of mechanical design will find the matter 
well worth studying. 

In Figs. 1 to 3 will be found parts of the chain in 
various stages of manufacture. Fig. 1 illustrates two 


course, is a great advantage, as it allows the full strength | complete links. The other figures show a link in 





























various stages of manufacture in the manner we are 
about to describe. In Fig. 4 is shown a plan of the 
machine complete, and Fig. 5 a front view. The 
mechanism is supported by a foundation plate marked 
F. Thereis a table H upon which the machine rests, 
being supported by the standardsG. There isa driving 
shaft 1, to which power is communicated through 
a pulley J on a countershaft K. The latter carries a 
pinion L, which works into a corresponding gear M on 
the driving shaft 1, which is placed at the rear 
of the machine. The pinion L is beneath the founda- 
tion plate in the plan, but is shown in Fig. 5. 
The wire from which the link is to be formed is fed 
in through straightening devices, consisting of two 
series of grooved rollers O and P (Fig. 4). The feed 
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is obtained by an intermittent movement by which a 
suitable length of wire for each link is passed for- 
ward. This consists of a clamp Q (Fig. 4) recipro- 
cating between guides R. The movement is obtained 
by the cam S through the bell-crank lever T. The 
manner in which the clamp is made to grasp and 
releaze the wire in feeding up dces not require ex- 








planation. We now turn to Fig. 7, which is a 
transverse section of the mechanism on the line X X 
of Fig. 4. Here we have the wire V run into the 
machine in order to form the link. At its forward 
end it rests on a pair of spindles a a. These are 
placed at a, the distance from each other equal to 
the distance required between the eyes of the link BB 
(Fig. 2), and it is round these spindles that the link 
is formed, These spindles are hung to the bed upon 
pivots, so that they may swing up and down in a 
vertical plane. This is shown in Figs. 9 and 10, 
which are two longitudinal sections of this part of the 
mechanism. The spindles a a in Vig. 9 are in the 
down position, and in Fig. 10 are in the up 
position, as will be explained later. Springs 
« are provided to hold the spindles down unless 
forced up by positive means. The upward swing- 
ing movement is imparted to the spindles by 
means of a slide d, Figs. 9 and 10, pos in suitable 
guides, and reciprocating in a path parallel with the 
spindles, On the latter is the cam surface e, whilst a 
stud fis on the slide. As the slide advances from 
the position shown in Fig. 9 to that seen in Fig. 10, 
the spindle will be caused to rise from its normal posi- 
tion in which it is held by the spring to the raised 
position. The use of this motion will be explained 
presently, but it is necessary to grasp its action in 
order to follow the process. The reciprocating motion 
to the slide « is obtained by means of a cam and lever. 
The cam is mounted on the driving shaft, and is shown 
by y on Fig. 4, the lever being marked A. It should 
be added that the slide d performs other offices, which 
will be described later. We will now return to Figs. 6 
and 7. Above the working ends of the spindles and the 
wire as it is presented thereon, is a vertical recipro- 
cating slide i, arranged in guides k, This hasa vertical 
reciprocating movement imparted to it by means of 
a cam on the driving shaft, the motion being 
through a lever m, which vibrates in a vertical plane, 
and which is connected, at right angles, to a second 
lever » by means of the universal joint o. The lever 
n is arranged upon ashaft p. The way in which the 
motion is conveyed may be traced in Figs. 4, 5, 6, 
and 7; Fig. 6 being an end view looking from the left 
of Fig. 5. The wire is led to its place through a 
stationary die 7, shown in Fig. 7, and upon the slide ¢ 
there isa cutter, which, as the slide descends, will 
shear off the necessary length of wire to form the link. 
The slide ¢ carries upon its lower face a die in which a 
groove isformed. This groove is of a corresponding 
shape to about one-half of the eyes to be formed in 
the wire. This is shown at u, Fig. 13. When the 
slide * completes its descent the wire is bent down 
between the spindles, and the end parts are bent down- 
wards outside of the spindles, as seen in Fig. 13. The 
wire is now bent in the position shown, which is the 
first operation towards the formation of the link, but 
in order to give the wire the necessary set a blow 
has tobe given. This operation is provided for by the 
hammer ¢, Figs. 5, 6, and 7, which is arranged to give 
a blow upon the top of the slide ¢ The method of 
operation is shown in Fig. 7, by which it will be seen 
that the hammer is attached to an arm w, pivoting at 
a, and this arm is actuated by a cam Y, mounted on 
the driving shaft, and operating through a lever z 
pivoting at 2. The force of the blow is increased by 
the spiral spring 4. In Fig. 8 the cam is shown sepa- 
rately. It is necessary to support ‘he spindles a, so 
that they may not spring or give under the impact of 
the blow. To effect this object certain rests are 
brought into play. These are shown in Figs. 11, 12, 
and 13; in the former illustration by dotted lines. They 
are arranged below the spindles, and are marked 5. 
They are hung at the rear upon pivots 6 (see Fig. 12), 
and swing in a horizontal as from the position 
shown in Fig. 11, by dotted lines, to that of Fig. 12, 
In the former illustration they are under the spindles 





so as to constitute an abutment ready to form a sup- 
port, Theyare ofa thickness equal to the space between 
the spindles and the bed below when the spindlesare in | 
the down position, as previously explained. 


necessity for leaving a space under the spindles will be 
apparent as our explanation proceeds, 


Having thus made and set the first bends we pro- 
ceed to the second, which consists of turning the 
ends of the wire up, as shown in Figs. 15 and 16. 
A pair of bending fingers are now brought into play. 
These are em 7 and 8. These are shown in Figs. 
11 and 15, and also in Fig. 19. They are arranged on 
a slide 9 (see Fig. 4) and are made to reciprocate in a 
path at right angles to the wire blank, or partly- 
formed link, as it stands in the machine; that is to 
say, parallel with the spindles a round which the first 
bend is made. The slide 9 is arranged in suitable 

uides 10, and receives its reciprocating movement 
lok a cam 11 through a lever 12 which pivots at 13, 
The latter part of the mechanism is shown in the 
general plan, Fig. 4. The fingers are constructed each 
with a longitudinal groove 14 (see Figs. 11, 14, and 15) 
on their upper surfaces and in line with the spindles. 
The shape of the grooves corresponds to the circum- 
ference of the lower portion of the completed eyes (B 
in Fig. 2), and the inner edges of the fingers diverge, 
so that their extreme points 15 are distant from each 
other somewhat more than the distance between the 
downwardly-projecting ends as left at the termination 
of the first bending operation, as shown in Figs. 13 
and 14, The object of this is, that when the fingers 
advance from the position shown in full lines in 
Fig. 11 to that shown in dotted lines, the diverging 
edges of the fingers will embrace the downwardly- 
projecting ends of wire, and so force these ends in- 
ward. In order to effect this the ends of the 
fingers must pass under the spindles a so as to throw 
the ends of the wire upward on one side of the body of 
the wire, as shown in Fig. 15. In order to allow the 
fingers to pass under the spindles the rests 5, which 
are provided to support the spindles under the impact 
of the blow of the hammer, must be removed. This is 
done by the fingers themselves by means of their in- 
clined edges, which push the rests from the position 
shown in dotted lines in Fig. 11 to that of Fig. 12. 
After the fingers have again retreated, the rests are 
returned to beneath the spindles by means of projec- 
tions 16 on the slide d, these projections working 
against shoulders 17 upon the inner sides of the rests. 
The method of operation may be followed by referring 
to Fig. 11. During these operations the slide ¢, with 
the die, has been holding the wire blank. It now rises 
leaving the blank upon the spindles with the ends of 
the wire turned upward and rearward as seen in 
Fig. 15. 

The blank now consists of a straight piece of wire 
with a loop at each end, but itis necessary to double 
this so as toform a IJ shape with the loops opposite 
each other in different horizontal planes. This is the 
third operation, and is naturally more simple than 
forming the loops. A former or bender 18, 
shown in Figs. 7, 9, and 10, is arranged ver- 
tically through the bed, as seen in Fig. 9, and ina 
position forward of the blank as it stands on the 
spindles, as seen in Fig. 17. This bender is given 
an up-and-down movement from a groove 19 in the 
side of the cam V through a lever 20 (see Figs. 6, 
7, 15, and 28). In the upward movement the bender 
18 is brought into a position forward of the blank, as 
it stands upon the spindles, as seen in Fig. 15. The 
rear shape of the bender corresponds substantially to 
the shape of the bend required for the blank, and upon 
the back is a recess 22 (Fig. 17), which allows the 
bender to pass up over the eyes of the preceding link 
of the chaiv. In this way, after the bend is produced, 
the recess 22 will afford sufficient space for the accom- 
modation of those parts of the eyes of the preceding 
link which stand within the bend of the link being 
formed. This is seen in Fig. 17, where 24 represents 
the wire of the two eyes of the preceding link. It was 
through these two eyes of the preceding link that 
the wire was introduced as it came to its position 
upon the spindles, it being remembered that the object 
of the machine is to produce a chain complete and not 
a succession of separate links. Reference to Fig. 1 will 
help to explain this. The bender having been thus 
presented forward of the blank, the slide d advances, 
and, as before described, raises the spindles to the 
position seen in Fig. 10. This rising movement 
of the spindles is required, so that the eyes may be 
brought up into position for the wire of the next 
entering blank ; it being remembered that, in the for- 
mation of the eyes, the body of the blank was de- 
pressed out of line of the incoming wire. After the 
spindles have been raised the slide d still further ad- 
vances. In its forward end the latter carries a pair 
of benders 25 and 26, one on each side of the bender 
(see Fig. 17), as they advance they strike the blank, 
press it against the bender, and still advancing double 
the blank round the bender 18, as seen in Fig. 18. 
This brings the blank to a LJ shape, with the two eyes 
forward and against an abutment 27, which is hung 
upon a pivot 28 (see Figs. 9 and 10), so as to allow 
movement in a vertical plane, as from Fig. 9 to Fig. 10. 


| The abutment serves to hold the eyes apart as seen in 


Fig. 18. At this time the turned-up ends of the wire 


wards, 
We now proceed to a further operation for securing 


the end of the wire round the standing part. It 
consists of bending the ends inward over the body, 
as seen in Fig. 22, and then down inside the body 
as seen in Fig. 23. The abutment 27 affords a 
resistance to support the eyes. For the general 
arrangement of the mechanism which performs this 
operation we must turn back to Fig. 7. Here will be 
seen a pair of levers marked 29 and 30 which pivot at 
their lower ends as‘shown. An enlarged view of this 
part of the mechanism is shown in Fig. 20. The levers 
29 and 30 have attached other levers 32 and 33, shown 
in Fig. 20 and also Fig. 21, the latter being a side view. 
These second levers pivot at 34 (Fig. 21), and each of 
the pair carries a jaw 35. As the Sens 29 and 30 
approach each other the jaws 35 are brought in con- 
tact with the eyes of the blank then resting against 
the abutment 27, and thus firmly grasp the eyes upon 
the respective sides of the abutment. The swinging 
movement is imparted to the levers 29 and 30 by 
means of a cam 36, seen in Fig. 27, through 
the lever shown. The forward arm of the actuating 
lever is provided with studs, or anti-friction rollers, 
marked 39 in Fig. 27, and these press against the 
curved surfaces, or cams, on the levers 29 and 30, and 
in this way the jaws 35 are brought against the eyes 
of the blank. This position is shown in Fig. 27 and 
also in Fig. 20. It willbe understood that the slide 9, 
carrying fingers 7 and 8, has retreated immediately 
after the fingers have produced the second bend, and 
now stand behind the levers 32 and 33 in substantially 
their normal position. As soon as the jaws 35 have 
grasped the eyes, as before described, the slide 9 and 
the fingers 7 and 8, are again brought into play. They 
are made to advance, and their weet 5 inner ends 
strike a corresponding part 41 on the outside of the 
levers 32 and 33 (see Figs. 19 and 22). Owing to the 
inclined shape the levers are forced towards each other, 
as the fingers advance, from the position shown in 
Fig. 20 to that assumed in Fig. 22. To the upper end 
of the levers 32 and 33 a pair of bending fingers 42 
and 43 are hung upon pivots at 44. The fingers are 
each provided with a stud 45 (see Fig. 7) above their 
pivots so that the upper end of the levers to which 
they are hung may bear against the studs as the levers 
advance, and thus give to the fingers their inward 
movement from the position in lig. 20 to that seen in 
Fig. 22. The inward movement of the fingers thus 
produced bends the upwardly projecting ends of the 
wire inward over the body of the wire as seen in Fig. 22, 
in which it will be seen that the fingers have come to a 
position between the two branches of the body 
of the wire, but above the body. The slide 7 now 
comes into operation again. It has attached to ita 
shoulder 46, which is adapted to strike the upper ends 
of the fingers 42 and 43 and impart to them a down- 
ward movement, as seen from Fig. 22 to Fig. 23, thus 
forcing theends of the fingers with the end of the 
wire down between the two branches of the body. 
The ends of the wire are thus doubled around 
their own parts, as shown in Fig. 23. The fingers 
42 and 43 are each provided with a spring 47, 
Fig. 20, the tendency of which is to force the fingers 
forward and downward, but the path of movement of 
the fingers is controlled by cam surfaces 48, Fig. 20, on 
the levers 29 and 30, the hanging projection 49 riding 
on the contour. When the slide « descends the projec- 
tion has cleared the cam, as shown in Figs. 22 and 23. 
The ends of the wire having been duly turned over the 
standing part, the slide i rises and the slide 9 draws 
back, when the springs 50 (see Figs. 4, 7, and 19) draw 
the levers 32 and 33 back out of the way. We now 
return to the abutment 27 which stands between the 
two eyes —s them the proper distance apart so 
that the bend of the ends may be made. This abut- 
ment is reduced in thickness upon the under side, so as 
to form a downwardly-projecting blade 51 (Fig. 20), 
against which the eyes may be bent, it being necessary 
to bend the eyes inwards towards each other in order 
to form the link, as shown in Fig. 26, the former shape 
being shown in Fig. 25. In order to substitute the 
thinner part 51 for the part 27, the abutment 
is raised by means of a stud 52 (see Figs. 9 and 
10). As the former, or bender, 18 rises the stud 
52 is brought to bear upon the under side of the 
abutment 27, as seen in Fig. 10; then, after the 
inward turn of the ends of the wire has been produced, 
the former, or bender, is given a further rise, which 
forces the abutment 27 upward, as shown in dotted 
lines in Fig. 10. The thin blade 51 is thus placed 
between the two eyes, as seen in Figs. 24 and 25. 
This having been accomplished, the lever 37 (see Fig. 7) 
again operates upon the levers 29 and 30 by means of 
the cam surfaces 53 (see also Fig. 27). This has the 
effect of forcing the jaws 35 further inward to the 
position shown in Fig. 26. This operation closes 
the eyes upon the projection 51, as shown. When 
this last bend has been accomplished the jaws recede 
and the bender 18 drops. The benders 25 and 26, on 
the slide d, then hold the completed link by frictional 
|eontact between them, and receding take the link 





| 


The ' stand outside the body of the wire and project up-| which has been formed rearward, so as to bring the 


eyes in line to receive the incoming wire, as seen in 
Fig. 29. 
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As a completely-formed link recedes, as before de- 
scribed, preparatory to receiving, and before the 
doubling of the wire of the next link is produced, the 
former or bender 18 rises to a position forward of 
the wire to be bent, as before described, and forward 
of the eyes of the precedingly-formed link, as seen in 
Fig. 18, the former therefore serves as a stop to pre- 
vent the advance of the previously-formed link as the 
benders 25, 26 advance, consequently, the previously- 
formed link remains stationary, while the benders 
advance, and so that when the jaws next retreat, the 
next bent link will be drawn back with the advancing 
and precedingly-bent link, toward the discharge from 
the machine. 

The feeding of the completed links is produced by 
the former or bender 18. As the benders 25 and 26 
recede, they take the completed link to a position to 
bring the eyes immediately in rear of the position 
occupied by the former when it is raised, and so that 
when the former rises, it will stand immediately 
forward of the eyes of this finished link. The next 
feed of the chain is produced by the former, that is to 
say, the former stands while the benders 25 and 26 
advance, and as the finished link stands against that 
former, as seen in Fig. 26, the benders slide upon the 
link as they go forward to bend the wire which has 
bee. previously inserted through the eyes of the com- 
pleted link, and as represented in Fig. 26, broken 
lines indicating the blank so introduced. In the re- 
turn of the benders after the eyes have been completely 
formed, as before described, and as the abutment 
rises, the-e is a liability of the link to be thrown out 
of its proper plane; it is, therefore, desirable to pro- 
vide some device whereby the link may be brought 
with certainty to its proper central position. To this end, 
a centerer 54 (Fig. 29) is arranged in the under face of 
the slide i, and provided with a cavity 55, in a position 
corresponding to that required for the eyes of the link 
when in the rear position just mentioned ; the cavity 
55 contracts from its lower end upward, presenting 
two oppositely-inclined surfaces, which act as cams 
upon the eyes, and so that as the link may have been 
thrown either to the right or left, the inclined sides 
of the recess in the centerer will throw the link accord- 
ingly, and, as seen in Fig. 31, at the same time the 
cavity in the centerer being narrower than the space 
occupied by the eyes of the link, see Fig. 30, will 
operate upon the eyes to force them together, as from 
the position seen in Fig. 30, to that seen in Fig. 31, 
and this position corresponds to the position of the 
for.ner, so that as the benders next advance to produce 
the bending, the jaws will slide upon the link and will 
bend and engage the next link, as before described. 
It only remains now to describe the manner in 
which the eyes are permanently set in the closed 
position described (see Fig. 31). The benders 25 and 26 
are constructed with longitudinal grooves 80, in their 
fice corresponding to the links produced, and as seen 
in Fig. 26, and in these grooves at the rear, cheek- 
pieces 81, are set, grooved corresponding to the face 
of the benders, but projecting slightly therefrom, ag seen 
in Fig. 26. These projections present a rounded sur- 
face forward, and so that as the benders advance, 
these cheek-pieces strike the link at the bend, and 
force the metal forward to contract it at that point, 
which produces the setting effect required to retain the 
eyes in the closed position, as seen in Fig 31. 

By the operation as thus far described, the links are 
completely formed, each successively-formed link being 
interlaced with the precedingly-formed link, and so 
the chain passes from the machine. 

To facilitate the bending of the ends of the wire 
around the body, it is desirable that a little extra 
length should be given. To remove this surplus an in- 
genious automatic cutting device has been added to the 
machine. As the links are successively completed, the 
chain passes down through an opening 57, Fig, 29, in 
the bed, from whence it is led to a wheel 58, a. 32 
and 33, arranged upon a horizontal axis. To this 
wheel an intermittent rotation is imparted by means 
of-a ratchet appre by a pawl on a lever extending 
upward into the path of a shoulder or stud projecting 
from an arm which is attached to the slide 9, so as to 
reciprocate therewith, see Figs. 4 and 5. The chain 
passes over the periphery of the wheel 58, as seen in 
Figs. 32 and 33, which is provided on its periphery 
with prongs which serve to advance the links. Immedi- 
ately back of the prongs, shoulders are formed, which 
serve as rests against which the turned-in ends of the 
wire will bear, and so that the surplus metal 
will project above the shoulders, as indicated at 70, 
Fig. 33; these shoulders each serve as one of a 
pair of cutters, or as a rest against which a reciprocating 
cutter may operate, so as to cut off the ends of the wire. 
71 represents the cutter, which is attached to an arm 
72, projecting from a lever 73, hung upon a fulerum 
74. This lever extends up into the path of a shoulder 
or anti-friction roller 75, projecting from the slide 9, and 
is thus operated, the cutter trimming off the projecting 
ends of the wire, as represented in Fig. 33. The retreat 
of the lever and cutter is produced by a spring 
provided for the purpose. The arm 72 is provided 
with a dog 77, which, as the cutting operation is pro- 





duced, will come to a bearing upon the eyes of the link 
being trimmed, as seen in Fig. 33, and so as to hold 
the link firmly as the projecting ends are cut off. To 
lock the wheel 58 in the cutting position, and so as to 
the better resist the action of the cutter, the lever 72 
is provided with a second dog 78, the nose of which 
enters corresponding recesses 79, on the side of the 
wheel 61 opposite the ratchet. This locking of the 
wheel occurs before the cutting commences, and so as 
to insure the bringing of the wheel to the exact posi- 
tion for the operation of the cutter 71 with the shoul- 
der 69. The trimming of the ends of the wire finishes 
the chain, and thence it passes from the machine 
ready for market or use, thus producing the chain 
complete and finished by continuous automatic opera- 
tions from the reel or wire to the completed chain. 
The ‘*Triumph” chain is being introduced into this 
country by Mr. J. B. Atherton, Manhattan, Rainhill, 
Liverpool. 








INDUSTRIAL NOTES. 

THE unsettled state of the labour market is now due 
to two distinctive causes, the unrest that has long 
existed in certain branches of industry, followed by 
an obvious contraction in trade. To what extent the 
latter has been caused by, or promoted by, the former 
is not at all clear, but it is evident that a want of 
confidence has ensued which is most disastrous. Even 
with some signs of revival the tone of the markets is 
decidedly desponding, as though there were no chance 
of a bright outlook in the near future. Mr. King, the 
secretary of the Bookbinders’ Society, a man of long 
experience, and of sound views on labour questions 
and economical subjects generally, has expressed the 
opinion that the recent agitations on the eight hours, 
and in other directions in connection with labour, have 
had much to do with this general want of confidence 
and depression in trade. It is difficult to apportion 
the relative influences which have contributed to the 
present-slackness of trade, but it appears certain that 
the actual lack of work is not such as to account for 
all the uneasiness at present felt in the labour world. 
The total number of men out of work in the book- 
binding trades is great, but not alarming; it is put 
down at 10 per cent. of the total. In the cabinet- 
making trades, Mr. Ham, the general secretary, says 
that only about one in eighty is out of work, in so 
far as the members of the Alliance cabinet-makers are 
concerned. Similar evidence is forthcoming as to 
other trades, though in some the proportion out of 
work is increasing. But even this fact is counter- 
balanced by another, namely, that the proportion 
out of work in a few trades has lessened rather than 
increased. Nevertheless that a period of slackness 
has set in is unfortunately true in most cases. 

The condition of the engineering industries of Lan- 
cashire manifests but little real change, though there 
are variations in the condition from time to time. 
There can, however, be no doubt as to the state of 
trade, in most of the branches of those industries, being 
most unsatisfactory generally, though some of the lead- 
ing establishments are kept fairly well ve a upon 
specialities for which those firms are noted. Even in 
those cases the weight of new work coming forward 
is quite insufficient to replace the orders now being 
completed. Many of the local engineering works 
are far worse off for orders than they have been 
for some time past, nor are there any bright —- 
of fresh orders in the near future. In the Liverpool 
and Mersey district generally marine engineers are 
but indifferently supplied with orders; most of the 
work consisting of alterations and repairs and the re- 
boilering of steamships where required. Indeed the 
shipbuilding industries generally in the Mersey dis- 
tricts are in a very depressed condition, the outlook 
being most discouraging. For months past there have 
been scarcely any orders for the erection of engines for 
new vessels giving out. The shipyards are mostly 
engaged on the completion of vessels in hand, without 
any fresh orders of any kind, and there are many berths 
already empty. Where any new orders have been 
secured recently they have been confined almost entirely 
to one large firm. The dispute with the Mersey Water- 
men and Porter’s Association, consequent upon notices 
to cease work by the Manchester Ship Canal Company of 
a portion of their men, has been amicably settled, the 
notices being withdrawn. In other respects the dis- 
trict is tolerably free from labour disputes in the 
engineering branches of industry, though fears are ex- 
pressed that the reductions effected in the more 
northern districts will extend to Lancashire. How- 
ever notices have not been given of any such reductions 
up to the present time. 





Reports regarding the cotton industries of Lanca- 
shire are better than they have been for some little 
time past. It appears that business has improved in 
America as well as in Manchester, and a somewhat 
better tone prevails. Large spot business was done 
recently, rates hardened, quotations were raised, and 
spinners have bought freely of the raw material. 
The curious thing about the revival, slight as it may 





be, is that the hardened prices and higher quotations 
took place with the reports as to increase of the crops 
of American cotton to over 9,000,000 bales, or some 
383,000 bales more than last year. And in that year, 
1891, the bales moved to commercial centres were 
some 1,300,000 more than in any previous year, These 
facts are curious, beside the fact of attempts to reduce 
wages, and to run the mills short time. The rate of 
reduction has been reduced from 10 per cent. pre- 
viously notified to 5 per cent. now sought tobe en- 
forced. The cotton operatives have resolved to resist 
the 5 per cent. reduction, but at the great representa- 
tive gathering in Manchester on Saturday last, they 
agreed to assist the employers in curtailing production. 
The sole object appears to be to raise prices ; but the 
curtailment of production in the coal trades has not 
effected that object. The whole matter is a little 
confused. Better tone, increased purchasing, with 
larger crops, at higher prices, and then lessened pro- 
duction or lower wages, or both. Are the parties sure 
that they have really tapped the source of the depres- 
sion? It seems not. 


The Labour Council at Stalybridge have gone in for 
a rather extensive labour programme. They demand 
for the corporation employés forty-eight hours per week, 
no overtime, except in cases of emergency, trade union 
rates of wages, freedom to join a trade union, the 
direct employment of labour by the corporation wher- 
ever practicable, without contracting, letting, or sub- 
letting of any kind. All these things are, doubtless, 
desirable, but if one camel cannot pass through the 
eye of a needle, how can three. 


The state of trade in the Sheffield and Rotherham 
district manifests little change. The dulness which 
has characterised the local industries during the last 
three months continues, with apparently few signs of 
improvement. The cutlery trades are especially in a 
stagnant condition, and the local people assert that 
German makers of this class of goods are improving 
their position, while the Sheffield manufacturers are 
losing ground. Certain it is that large quantities of 
steel go from Sheffield to Germany to be used in the 
cutlery trade. The silver and plated trades show no 
signs of recovery from the stagnation of several months 
past, as financial panics and crises have operated pre- 
judicially to those branches. But a revival is here ex- 
pected in view of the greater Christmas trade. The 
outlook in the heavier industries of iron and steel has 
Pe ipt somewhat. The rolling mills are more 
fully employed, and there are evident signs of further 
improvement in the same direction. The crucible 
steel industry has also improved its position, the more 
valuable brands being in fairly good request. The 
tilts and forges are also better employed than they 
were. The idea is being worked with some effect in 
Sheffield that the only chance of a revival in the local 
industries is protection, the institution of hostile tariffs. 
But even those advocates admit that in all the better- 
class goods we beat the world. The dispute at Messrs. 
Rodgers and Sons drags along, no signs of a settle- 
ment being seen. In other firms and in other branches 
of trade no further labour disputes of any moment 
have taken place. But there are large numbers of men 
out of employment, and the closing weeks of the 
present year, and the opening months of 1893, are 
i, sore with anything but hope, in so far as the 
industrial situation is concerned. 


The condition of trade in the Cleveland district has 
not improved of late, in so far as the markets are con- 
cerned. Although the conditions appear to be favour- 
able to hardened prices, the fact is that prices have 
weakened, even for No. 3 Cleveland. It cannot be 
because of any increase in stocks, for stocks have de- 
creased both in Cleveland and at Glasgow, at the 
stores. Yet the markets are dull. The stocks de- 
creased by 5553 tons last week, the total at Cleveland 
being 10,837 tons, and at Glasgow 381,684 tons. Nor 
has the output in Cleveland exceeded the demand ; 
wherefore then this weakening of prices? Again we 
find that there is a want of confidence. No new 
orders of any weight are given, those in the market are 
difficult to get, and the prospects are gloomy and dis- 
couragiog. Mistrust in the future seems to be the 
cause of the present dulness, rather than any 
tangible circumstances that really exist to affect 
trade. There are practically no stocks in Cleveland, 
makers cannot make fast enough, and another furnace 
has been blown in on the Teeside, in Messrs. 
Normanby and Co.’s works. In this district no trade 
disputes affect the situation, for rates of wages are 
governed by prices. But the shipbuilding indus- 
tries are in a rather bad state, and those industries 
affect other branches. An idea is prevalent that 
much of the uncertainty is due to financial operations 
quite outside the usual current of trade, and this idea 
is supported by some other facts from other districts. 
The disfranchisement of large numbers of men in the 
Middlesborough district and other parts of the Cleve- 
land district has brought about a protest from a great 
town’s meeting. It is stated that one-fourth of the 
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total number of voters have been struck off the 
register, at least about 35,000. Of those struck off 
2000 were because of relief afforded during the 
Durham strike, and 1700 were objected to by the agents 
of the political parties in the borough. The men are 
even forgetting their recent sufferings and privation in 
the face of this punishment. 





In the Midland districts the iron and steel industries 
have shown a distinct revival. Pig-iron makers are 
firm in their prices, and some brands have realised 
2s. 6d. per ton advance. Consumers are anxious to get 
supplies, and are buying forward at advanced rates. 
Hoops have gone up 5s. per ton, and the prices for 
other materials are firmer. These signs are not 
indicative of depression, but of improvement. Even 
the higher price of fuel, not merely house coal, but of 
furnace and manufacturing fuel, seem rather to have 
stimulated the improvement than to have retarded it. 
In Staffordshire the price of coal has advanced 1s. per 
ton, and slack 6d. per ton, and a further increase in 
price is expected. Yet with the increase in price at 
the iron works, trade has shown a distinct improve- 
ment. In the Wolverhampton district an improve- 
ment is evident in the manufactured iron industries, 
orders come in faster for bars, hoops, and sheets, but 
prices remain at present unchanged. Here again the 
pig-iron market is firm. 





In the Birmingham district trade has been on a 
rather restricted basis, owing to the proximity of the 
quarterly meeting, but a better tone is observable. 
Mills and forges are better employed, and prices are 
steady, notwithstanding that a fall in Clevelands was 
reported. Smelters are so well employed in Stafford- 
shire, Northamptonshire, and Derbyshire, that the 
quotations have been suspended because the manufac- 
turers are unable to guarantee deliveries within the 
ensuing two months. On the whole, trade is described 
as fairly brisk, the demand for bars, hoops, and plates 
is keen. Under-selling is complained of in places, but 
necessities often operate in this direction otherwise 
than depression in trade. 





The dispute which had been imminent in connection 
with the shipbuilding industries on the north-east 
coast was adjusted at a conference between the ship- 
builders and the representatives of the Boilermakers 
and Iron Shipbuilders’ Society held at Sunderland. 
The delegates agreed to a reduction of 5 per cent, on 
all piece prices, to commence with the first full pay 
week in October, and of ls. 6d. per week reduction in 
time wages, to take effect from the first full pay week 
in November. The whole of the shipyards on the 
Tyne, the Tees, and the Wear were represented at 
the conference, both by the employers and the 
employed. After a long discussion of three hours’ 
duration the terms as above were agreed to. Reduc- 
tions in wages are always disagreeable, but if they 
are inevitable it is better that the reductions should 
be by mutual consent. 

In connection with the above, the Wear Conciliation 
Board have held meetings with the view of deciding 
upon giving notices of reductions to the shipwrights, 
painters, and other sections of the shipping industries 
affiliated to the board, to correspond with the reduc- 
tions assented to by the boilermakers and other of the 
iron and shipping industries on the Tees, the Tyne, 
and the Wear. After the amicable settlement effected 
as above it was scarcely probable that any very stout 
resistance would be offered to the proposed reductions. 
A compromise has indeed been now effected, at the 
rate of 1s, per week reduction in October and a further 
reduction of 6d. per week in January, 1893. 

Messrs. Palmer's steel works at Jarrow were closed 
towards the end of last week for want of orders for 
steel plates. This will affect a large number of men 
in the district. On the other hand, in the blast 
furnace department of the same firm matters appear to 
be more cheerful, two of the furnaces being fully at 
work, The head of the concern of Messrs. Palmer and 
Co, has decided to take a more prominent part in the 
management of the concern, and to remove nearer the 
works for that purpose. This decision has given great 
satisfaction. 

The state of the shipping trade has improved on the 
Tyne, there being more demand for tonnage, and a 
good deal of chartering has been cone. The improve- 
ment is greater, however, in the homeward freights 
than in outward business. But generally the state of 
trade in shipping is not such as to inspire confidence 
of any great revival at present. 

In the Hull and Humber ports, generally, the ship- 
owners have given notices of 10 per cent. reductions 
in the wages of seamen and firemen, which the union 
cannot see its way clear to accept. Mr. C. H. Wilson, 
M.P., the largest shipowner in the district, says that 
such a reduction is necessary, as owners will not run 
the risks otherwise. He is under the impression that 
trade depression has set in, and that the slight revival 
is but a spurt which will be over ina month. Before 
the expiry of the notices of reduction, the captain of 





a Liverpool vessel offered only 3/. to the crew instead 


of 3/. 10s. per month. The men refused the offer. 
Mr. J. H. Wilson, M.P., tried to effect a settlement, 
but failed. Then some two hundred men left the 
shipping offices with a resolute determination to resist 
the reduction. Mr. Wilson, the secretary of the 
Sailors’ Union, says there is no need of a reduction, 
for the iron trade has improved, more ships are being 
freighted, and very few are out of employment on the 
north-east coast, at Bristol, and other important 


ports, 


The proposed reductions of 10 per cent. in the wages 
of the shipping trades on the Clyde and other ports in 
Scotland are not taken to kindly by all the men 
affected. The boilermakers and iron shipbuilders 
will not resist, but the other branches of the iron 
trades are opposed to the proposed reductions, and the 
joiners declare that they will resist reductions of any 
kind. Whether this determination will be adhered to 
is open to question, as there is a growing feeling that 
it is better to accept a small reduction than to resist it 
and fail, and possibly tempt a large reduction at an 
early date. 


The strike in South Wales, at Ebbw Vale, Blaenavon, 
and other places has not yet been settled. But the 
lessened output has not resulted in any improvement 
in the prices of bars and tin bars, &c. The stoppage 
of the tinplate works at Swansea and Llanelly lessened 
the demand, and therefore the restricted output was 
not so much felt. It is felt almost certain that the 
prices of pig iron will recede both in Wales and in 
Cumberland. Bessemer bars and Siemens bars have 
been weaker in prices recently. Altogether trade is 
not very bright in the South Wales districts, either as 
regards iron and steel or coal at the present time. 





The large contract for steel rails, which has been 
placed at Barrow by the Government of Western Aus- 
tralia, will help to keep the district better employed 
for some time. But the questions of wages in some 
of the works have not yet been settled. On the whole 
Barrow has had a better run of work than some of the 
other large iron and steel centres. 





The engineers and ironfounders in the west of Scot- 
land are to be subjected to a 10 per cent. reduction in 
wages to commence from the 10th proximo. It was 
hoped that the proposed reduction would be averted. 

The workmen’s National Congress, held at Mar- 
seilles, has passed a resolution in favour of a universal 
strike in order toredress labour’s wrongs. Death from 
starvation would end the wrongs, but that would be 
the only result of a universal labour strike. French- 
men love an idea, 





The mining districts are tolerably free from labour 
disputes of any very serious kind, though many crop 
up of a more or less technical character, which have 
to be dealt with by the agents of the associations. At 
the Butterly Companies’ pits the men condemn some 
recent changes introduced by the manager as regards 
the hours of winding. The men allege that the change 
will lengthen the hours, not shorten them; that they 
will cause six journeys down the pit for five shifts’ 
work, and that they will occasion inconvenience to the 
night shift men. Mr. Bailey will have an interview 
with the manager on the subiect. 

The miners of Lanarkshire have suggested arbitra- 
tion as regards the dispute at the collieries of Messrs. 
John Watson; an attempt has been made to block the 
collieries, but it seems to have failed in its object. 

The miners at the Eddleund Colliery, near Hamilton, 
struck work on Friday last against a proposed reduc- 
tion of 5 per cent. Some 400 men are thrown idle in 
consequence. 

The unfortunate dispute at the Accrington Collieries 
is not yet atanend. The men at the recent meeting 
ated 5 that they are willing to return to work at 30 to 
40 per cent. less than the employers are paying to the 
Scotchmen and Cornishmen now at work in the pits. 
But if the cost is from 30 to 40 per cent. higher to the 
owners ought the men to complain so bitterly? Are 
the taunts wise on the part of the leaders of the strike 
—will they conciliate the non-unionists ? 

Singularly er the Malago Colliery strike, which 
began a year ago, has not yet been settled. Can it be 
said that a strike exists when the work goes on as 
usual? It is calculated that it has cost 25,000/. Is 
there not some way in which such a stupid farce could 
be ended ? 





THE DISPOSAL OF REFUSE.* 
By Mr. G. Watson (Leeds). 
(Concluded from page 370.) 
Mernop IV.—ComBvusTIon. 
Ir is easy to burn ashbin refuse by means of arrange- 
ments the most simple to the most elaborate—from a 
heaped fire in the open air to a destructor involving heavy 


* Paper read before the British Association. 











capital outlay; but it is by no means easy to burn it 
without any smoke or noxious fumes being given off. 
However, burning is now carried on in many places, 
and in some very satisfactorily ; and this is the process 
to be recommended, and which is dealt with at length in 
another part of the paper. 

Street Sweepings contain sufficient horse-droppings to 
be saleable as manure, in some cases, though their value 
is largely affected by the nature of the road material and 
the quantity of mineral dust contained. They are often 
tipped with less disastrous results than are generally 
found from tipping other kinds of refuse, and they may 
be readily burned. 

The subject of the disposal of excrement, or sewage 
eran, is much too great to be more than touched upon. 

riefly it may be said that the use of the public sewers 
to convey a mixture of domestic sewage and liquid trade 
refuse diluted with a goodly quantity of town’s water, 
and, in many cases, with surface water from the streets, 
is the system now generally in favour with local authori- 
ties for getting rid of the most dangerous class of refuse. 
Its ultimate disposal is, in the great majority of cases, 
not fully provided for. It is generally turned into the 
nearest water-course, intercepting sewers being provided 
to carry it to a point below the town producing it. The 
evils resulting from the use of sewers as channels for 
putrescible matter are very serious. Sewer-gas is one 
of the most important, the variation of level of the 
sewage, as the flow becomes greater or less, causing the 
surfaces about the normal level to be alternately wet and 
dry for considerable periods, so that a fresh deposit is 
constantly made which very soon putrefies. Slime also 
collects on the crown of the sewer. Leakage is another 
danger more sudden in its effects. In cases which have 
come under the knowledge of the author drains have 
been laid from highly-rented houses with the joints 4 in. 
or more apart. If the ground is at all porous it will 
become a sort of spongy cesspool clogged with foul matter 
for a considerable distance. 

Filtration through sand, and (by pressure) through 
fibrous material, and precipitation by chemical and 
mechanical processes, are — more or less imperfectly 
adopted for dealing with liquid refuse, and they leave a 
large residue in the form of sludge, which is in some 
places simply deposited on the ground in heaps or 
sloughs. It is often sold as manure after more or less 
onan scary and notably at Ealing, sewage sludge is 

ing burnt in the destructor very successfully. This is 
the proper method of dis I. 

The Londen County Cound now barges its sludge to 
sea in what is known as the “sludge fleet,” and it is 
claimed that the amount of black mud stirred up by the 
—- of a vessel to or from the port of London is now 

ess than formerly. It remains to be seen whether the 
enormous dredging operations carrried on in the docks* 
and the river will oy be reduced, but it is to be 
feared that the sludge is, like the stone of Sisyphus, con- 
tinually rolling back, in spite of the gigantic _ 2nd of 
constructing intercepting sewers all the way to Barking 
and Crossness. The ‘‘sludge fleet” rolls the stone a little 
higher, but it is by no means at the top of the hill yet. 

Intermittent downward filtration and irrigation (except 
in frosty weather), and Webster’s electrical process, fol- 
lowed by combustion of the solid matter, are final and 
complete methods of sewage disposal, while those systems 
which aim at producing manure may be considered as 
complete when a market can be found for the product. 

Collection from house to house, either on the pail 
system or on the privy and ashpit system, is still largely 
practised, and is in many respects strongly to be recom- 
mended, particularly in that it provides the most direct 
means of conveying the noxious material to destructors. 

The liquid waste products of manufactures are rarely 
dealt with by those who produce them. They are gene- 
rally allowed to flow into the public sewers, which are 
maintained, together with the outfall works, by rates 
pressing equally on the.whole community ; or, worse still, 
are turned into streams and rivers. 


DESTRUCTORS. 


Since 1876 destructors have been gradually adopted in 
a large number of towns, and in spite of many defects 
which have appeared from time to time in the =e 
of the system, it has now become generally recognise 
by sanitary engineers as the right one. 

There is good reason to suppose that fire was the agent 
chiefly employed by the ancients in the disposal of their 
refuse. It is said that the Jews worshipping Moloch 
offered their children as sacrifices to the fire demons in 
the valley of Gehenna or Topheth, and the valley being 
afterwards defiled by Josiah, was used for the burning of 
the refuse—instead of the children—of Jerusalem.+ It 
may also be noticed that among the many interesting 
antiquities of ancient Rome is an inscription on a pillar : 
‘*Take your refuse further, or you’ll be fined.t 

In view of many fragments of an older civilisation it is 
curious to observe the frequent suggestion now made in 
the press that all putrescible matter should be burned by 
householders on their domestic fires. The author sup- 
poses that idea to be put forward because domestic 
smoke, although largely responsible for fogs and dark 
skies, lacks something of pungency and needs the addi- 
tion of a spice of danger to make it really enjoyable. 

It appears that one of the earliest attempts to burn 
refuse in a destructor in this country was made by 





* Vide letter tothe Morning Post, August 25, 1891. 
Webster’s Dictionary under ‘‘Gehenna,” also 
Boutell’s Bible Dictionary under ‘‘ Gehenna.” 
t Article by E. T. Wittington, M.A., in ‘‘ The Hos- 


ital,” July 16, 1892, quoted from Lucian’s ‘‘ Ancient 
me in the Light of Recent Discoveries.” 
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Messrs. Meade and Co. in 1870,* and from that time to | purpose of converting vegetable refuse into charcoal, but 


the 


all of these. 
_ Pickard’s Gourmand had secondary fires fed with addi- 
tional fuel for cremating the fumes. 
An idea put forward ina paper by Dr. Miller Bruce 


we inventions in great variety have been deve- | it has not proveda success; and at 
loped. It would be impossible at this time to deal with | four towns that adopted it, is it still in use, and there 
only to a very Timited 
America the Engle cremator 
furnace is working at Manteca? 





Berby alone, of the 


In the United States of 
ls in use,* and Mann’s 


extent. 


The refuse furnaces which appear to the author to be of 


in 1891+ was to have a sort of travelling destructor some- | most interest to sanitary authorities at the present time 





—. 






Rk 
NAN VLG 
























thing like a traction engine to go its rounds at night, 
and browse as it went along upon the refuse collected 
from door to door—veritably an awe-inspiring machine. 

Mr. J. Wilkinson, of Birmingham, erected furnaces at 
Montague-street, into which the gases from drying ex- 
crement were forced and burnt. 

Mr. John Young, of Glasgow, has a special system of 
burning refuse which appears to be successful. 

he Beehive destructor, with one grate over an- 

other, invented by Mr. Stafford, at one time achieved 
some popularity, but it has not been found satisfactory 
and no new ones, so far as the author is aware, are being 
built. The Nelson destroyer was patented in 1885 by 
Messrs. Richmond and Birtwhistle. 

The ‘‘carboniser” was invented by Mr. Fryer for the 





* Report to the Local Government Board on ‘‘ The 
Destruction of Town Refuse,” by Thomas Codrington, 


-E., 1888. 


+ London Standard, August 14, 1891. 
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the furnace is in each case divided by a wall into two 
halves. At one side the slope is carried up more steeply 
to a feeding hole into which the refuse is shovelled from 
above ; while the other half bends downwards and forms 
an opening into the main flue for the escape of the pro- 
ducts of combustion. Only one feed opening is provided for 
each pair of cells when they are placed back to back. A 
larger opening fitted with a cover is placed over the 
middle of some of the furnaces, through which infected 
bedding and diseased meat can be put into the furnace. 
Tt ma mentioned that the space is not big enough to 
be well adapted for this purpose, and bulky articles must 
be divided before they will fo in. An inclined roadway 
is quceny provided at all destructors up which the 
rubbish can be carted to the top of the furnaces. 

The refuse is moved herd & in the furnaces by push- 
ing from aoove and raking from below through the 
firedoor ; the clinkers being drawn out when Le 
burnt. Over 80 per cent. of the destructors now working 
have attached to them a fume cremator ; and most of 
these are on Mr. Jones’ patented system. Briefly, this 
appliance is an additional furnace in which coal, coke- 
breeze, and, in some cases, sifted cinders from the refuse 
are burned, and through which all the waste gases 
from the destructor have to pass on their way to the 
chimney. The temperature at which it is sometimes 
claimed to burn is about 1400 deg. Fahr., but it is open to 
doubt whether in practice it often exceeds an average of 
900 deg. Fahr. But even this is a considerable advance 
on the temperature of the furnace without it. 

Temperatures taken with a Siemens pyrometer at 
Whitechapel ranged from 180 > Fahr. to 1000 deg. 
Fahr. ; the average of the eight cells being 490 deg. Fahr. 
A dead fire, y to be clinkered, gave off gases at 
290 deg. Fahr. to 300 deg. Fahr.* At Ealing the tempera- 
ture of the flues from the furnaces averaged just over 
631 deg. Fahr. while the temperature at the Bradford 
furnaces is said to have been 350 deg. Fahr. before the 
application of Horsfall’s steam - and Jones’s cremator. 
According to Professor Wanklyn a temperature of at 
least 1250 deg. Fahr. is necessary to destroy all septic 
poisons in the fumes ; and, therefore, it is not much to be 
wondered at that the cremator has been applied to so 
large a proportion of low-temperature furnaces. That 
these precautions were not taken without a good deal of 
pressure and complaint may be judged from the amount 
of prejudice that still lingers in many minds against de- 
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are the Fryer furnace, Warner’s destructor, Healy’s 
furnace, hiley’s furnace, and the Horsfall furnace. 
Table VIL. (page 370 ante) gives particulars of the working 
of destructors in fourteen places. Table 1X. shows roughly 
the order in which towns have adopted the system. 

The Fryer Destructor,t as illustrated in Fig. 1, is the 
one which has been most largely used; and it un- 
doubtedly reflects great credit on its inventor. Broadly, 
it consists of a block of furnaces or cells, each inter- 
nally about 5 ft. wide by 9 ft. long, generally placed 
“back to back” in pairs, with a flat top on to which the 
refuse is tipped. The furnaces are covered by arches with 
their crowns about 3 ft. 6 in. above the grates, and they 
slope from back to front about 1in 3. The back end of 





* Paper by Dr. S. S. Kilvington before the American 
Public Health Association, see ‘‘ American Machinist,” 
December 26, 1890. 

+ ‘* American Machinist,” December 28, 1890, 

t Patent No. 3125, a.p. 1876. 
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structors. Mr. Jones’s fume cremator has been invalu- 
able in checking the nuisance that threatened to prohibit 
destructors altogether ; but it has one drawback in the 
shape of the expense entailed in extra fuel and labour. 
At Bradford the expense is said to have been 1056/. for 
two cremators in 1890 ; while at Ealing it is put down 
at only 130. per annum for one. At Hornsey, on the 
other hand, one cremator was costing at the rate of 800/. 
per annum, until its use was abandoned on account of 
theexpense. At Leicester itis fed with screened cinders, 
and only the cost of a man’s time in feeding it is set 
down as expenditure. 
Warner’s Destructort is already in use at Newcastle on- 
Tyne, Hornsey, and Bournemouth, very successfully. In 
eneral arrangement it is very similar to Fryer’s (just 
Seated; but it differs from it in having a special 


: * “Report on the Destruction of Town Refuse.” By 
Thomas Codrington, C.E., 1888, 





+ Patent No. 18,719 (1888). 
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charging arrangement, consisting of a hopper with a 
movable bottom. A charge is put into the hopper and a 
plate put over it to prevent the escape of smoke and 
umes. A lever is then moved which releases the bottom 
door and allows the refuse to fall on to the drying hearth. 
Another me ray wed improvement is the provision of 
dampers to the flues of each furnace, which can be closed 
during the process of clinkering (during which the fire- 
doors have to be wide open) and so keep up the heat 
of the furnace during the operation. Special dust-catch- 
ing arrangements are also included in the design; and 
ae forced draught produced by a powerful fan 
is applied. 

Healey’s Destructor,* an example of which has been 
erected at Bradford; has for its principal feature an 
arrangement of flues whereby the gases from one furnace 
have to pass over the bright fire of another in a more 
forward state of combustion before escaping. The fur- 
naces are worked in pairs, and the gases alternately made 
to pass from one to the other by means of dampers. The 
provision of a movable dr ing floor over the furnace is 
also described, upon which the charge is allowed to rest 
until it is thoroughly dried. The floor is then allowed to 
fall and drop it on to the grate. 

Whiley’s Destructor,t shown in Fig. 2, is the patent of 
the superintendent of the Manchester cleansing depart- 
ment, and is designed primarily with a view to labour 
saving. A trough or hopper is provided at the back 
into which the carts tip direct. A spout or tube is 
arranged through which the refuse falls on to movable 
eccentric grate-bars, similar to Vicar’s patent grate-bars. 
These bars automatically traverse the refuse forward 
in the furnace, and finally push it against a flap door 
which opens and allows it to fall out. A means of 
changing the speed of the bars from time to time is pro- 
vided by friction gearing ; in which the driven wheel run- 
ning on the face of the driving disc can be moved nearer 
to or further from the centre of the disc, which revolves 
at a constant speed. Some trouble has been experienced 
from the refuse sticking in the hopper, but no doubt that 
will be overcome. more serious drawback to the 
system is that the grate-bars have so much motion that 
they would let fine refuse drop through unburnt ; and are, 
therefore, only suitable for places where, as at Man- 
chester, they screen all the refuse, or at least select it. 
The author takes exception to the method of pushing 
out the clinker, as it causes the door to be continually 
flapping so that it fans cold air into the furnace. At the 
same time it is only fair to say that with screened Man- 
chester refuse a very fair temperature, said to be about 
1000 deg. Fahr., is maintained, and the amount burnt is 
claimed to be 10 tons per cell per day. 

The Horsfall Refuse Furnwet is shown in Fig. 3.— 
This furnace differs strikingly from those previously de- 
scribed in that it burns at a temperature of over 2000 deg. 
Fahr., and this immense heat when applied to raising 
steam renders sufficient power available to more than 
repay the cost of burning and collection both. 

The destructor is somewhat similar in dimensions and in 
the shape of the furnace proper to the Fryer furnace, 
each cell being just over 5 ft. wide. One of its most im- 
portant features is the jet of steam which forces air into 
the closed ashpit by means of surface friction at a pres- 
sure equal to 4in. of water. Also there is a special feature 
in the arrangement of flues and flue openings ; which, in- 
stead of being at the back, as in Fryer’s furnace (in which 
the gases from the drying refuse pass away straight into 
the main flue) are placed in the front of the reverberatory 
arch over the hottest part of the fire. Thus the gases given 
off by the drying refuse at the back have to pass over the 
hottest part of the fire (at a temperature of 2000 deg. 
Fahr.) and through small apertures in a red-hot rever- 
beratory arch before they can escape. The flues pass 
along over the top of the reverberatory arch and then 
down through cavities in the side walls to the main flue 
underneath. 

Thus the furnace is practically surrounded with hot 
gases which have the maximum effect in drying the green 
refuse, A longitudinal trough or hopper is provided at 
the back, into which the carts tip direct ; but instead of 
a shoot being provided, as in Mr. Whiley’s, to convey 
the refuse from the hopper to the furnace, the hopper is 
brought right down to the grate bars, and the opening 
at the back is made the full width and height of the 
furnace. The grate bars are Settle’s patent,§ and are of 
the rocking type without either excessive motion or wide 
spaces, those bars on to which the refuse first falls being 
** dummies,” that is, without air-spaces. The grate 
surface proper is 28 square feet in each cell. The refuse is 
gradually moved forwards by a wave-like motion, and 
deposited in the form of clinker on the wide ‘‘dead- 
plate,” where it remains until the attendant comes along 
to remove it. Thus the continual admission of cold sir 
to the furnace is avoided, and also less labour is required 
in raking the clinker off the dead-plate than in shovelling 
it up off the ground, while all handling of the refuse is 
obviated until after it has been reduced to clinker. With 
the use of these bars an output of 9 tous per cell per day 
has been certified. 

A separate mattress chamber in connection with the 
main flue is a great convenience, as large articles can be 
put into it whole and are speedily destroyed. 

No general rule can be laid down for the calorific value 
of refuse, as it varies so much in different localities. 
From rough statistics, which do not include excrement, 
the author finds the refuse of two manufacturing towns 
to be of about the following proportions : Market garbage, 
5 per cent.; fish and butcher's offal, 4.6 per cent.; street 


7703 (1885) ; 1005 (1892). 





* Patents No. 2369 (1880) 


+ Patent No, 8271, A.p. 1891, 
+ Patent No. 8999 (1887) and Patent No. 14,709 (1888). 
§ Patent No. 15,482 (1885). 





TABLE VIIL—Destrvcrors. 












































| | | 
ee xo | >@ ‘ eo 
cS 88/25 | & 233 
se °o | 3 | e 
ae jor} 8a. 43 Yew 
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| a -) oo. 
Battersea... ec 12 Fryer’s 813, 6.81 180 9,054 755 2 2% 
| ' Hammer- | 
| ton-street = 
| | for 12 cells Fume cremators. 

Bradford .. ey 24 Fryer’s fitted with} 170) 7.09 180 10,000 | 833 1 5 {Steam jets not included 

| Horsfall’ssteam jets | in first cost. : 

Ealing ie oat q Fryer’s és 20 5.00 143 2,465 | 616 0 44 |First cost does not in- 

| clude foundations, 
value of steam, &c., put 
| | as 9}d. per ton burnt. 

Hornsey cs ai 6 Warner's... =e 35 5.83 217 6,500 | 1083 0 10} 

| | for 10 cells | 
Burman- |Fryer’s fitted with 6 2 shafts 7,282 | 728 Steam jets not included 
| tofts14 | Horsfall’s steam = 150 in first cost. 
jets | 
Armley- |Fryer’s me --| (216 6 | 1 shaft 7,466 622 i % 

Leeds .. | road 12 | = 120 ; 
Kidacre- |Combination of 16 } ces 8,000 800 Existing chimney not in- 
street 10/ Fryer’s and Hors- | cluded in first cost. 

| fall's | 
Leicester .. ee 6 Fryer’s ss oF 83 | 5.50, 180 7,000 1166 13 
| | for 12 cells . Z 

Newcastle-on-Tyne | 6 Warner's ..  ..| 48| 8.00 150 9,000 750 1 0} /|First cost estimated be- 

| | H fore completion. 

Southamp‘on 6 Fryer’s a ; 50 | 8.33! 160 3,723 620 | Profit 23d, | Value of steam put at 93d. 

Bolton a 8 a -- | 60] 625) 180 6,200 775 0 24 |Great return from sale 

| of mortar. 

Bury .. 4 Pe a . 20 | 5.00 | 180 8,500 | 875 1 10} 

Liverpool 12 oe x : $6 | 800) 176 7,050 588 1 3 |Exclusive of interest on 

first cost. 

Sal’ord 5 6 a . we |) 28 | 4.66] = 180 2,400 400 1 6 

Whitechapel... 8 ‘a = os 60 | 7.50 180 8,671 | 1,084 283 ~~ chimney alone, 

Oldham - ae 6 Horsfall’s .. oa 373) 6.25 180 3,438 573 : Te | Existing chimney not in- 

| | | cluded in first cost. 
| | _— Value of steam not 
| 12,268 allowed for. 

| \ 


Average cost per cell 767/. (exclusive 
sweepings, 40.4 per cent.; ashbin refuse, 50 per cent. of 
the whole. Until recently it has been generally believed 
that 1 ton of ashbin refuse gives off heat in combustion 
equivalent to 1} indicated hurse-power for 24 hours.* 
That is equal to about 6 indicated horse-power per cell 
of the destructor from which the figures were obtained. 

Professor Forbes, however, early in the present year, 
dealt with the subject in one of his Cantor lectures, and 
also in a letter to the press,t in which he stated that, 
burning at 2000 deg. Fahr., the ashbin refuse of any popu- 
lation was sufficient to give steam to furnish electric 
light at the rate of one lamp of 8 candle-power per head 
for two hours every night of the year. 

A calculation, based upon analyses of the products of 
combustion of Mr. Horsfall’s experimental furnace at 
Leeds in 1888, and upon the specific heats and weights of 
the component gases, shows that with a boiler efficiency 
of .8, 1192 lb. of water at 32 deg. Fahr. can be con- 
verted into steam at 70 lb. pressure per square inch 
by the combustion of } ton of ordinary ashbin refuse in 
one cell in one hour. Supposing an engine to consume 
20 lb. of steam per indicated horse-power per hour, we 
have theoretically from one cell on this system 59.6 in- 
dicated horse-power all the time it is working. 

The following are the data : 

One Cell Destructor Burning Six Tons of Ashbin Refuse 


per Twenty-Four Hours: 
Average Composition of Gases : 


Oxygen as Be ... per cent. 15.20 
Carbonic acid or carbonic oxide _,, 48 
Nitrogen oe ate kt * 80.0 

100.0 

Or otherwise : 

Ase... ia as aie per cent, 72.38 
Carbonic acia ie ie .s 4.80 
Nitrogen... Bes se *” 22 82 

100.0 


Quantity of air passing into a furnace with the steam 
blast=1.83 tons per hour. Temperature of the gases 
assumed to be the same as ina similar furnace at Old- 
ham, viz., 2000 deg. Fahr. 

But at Oldham about ths of the total steam available 
is used in the steam blast ; therefore over 32 indicated 
horse-power per cell is actually available, or 54 indicated 
horse-power for twenty-four hours for every ton burnt, 
and that without feed-water heaters or expensive refine- 
ments in the engine. From the same figures it will be 
seen that 1 lb. of refuse will raise 213 1b. of steam, as 
against about 10 lb. of steam per pound of coal under 
similar conditions. In other words, the evaporative 
power of average coal is about 4.69 times that of ashbin 
refuse. 

So much for the theory. 

To turn to what is actually being done at Oldham, 
where the author, assisted by his brother, Mr. F. L. 
Watson, recently made careful measurements. For 
taking the temperatures, the following apparatus on the 
principle of the Siemens pyrometer was used. An ordi- 








* Paper by W. B. G. Bennett, M. Inst. C.E., Pro- 
ceedings of the Institution of Civil Engineers, vol. 
Ixxxviul., page 181. 

+ Tiimes, March 17, 1892, 








of site but inclu ive of boilers, &c.) ‘ - 
nary iron bucket was cased all over with about 2 in. of 
slag wool or silicate cotton, the cover for the top being 
movable. A thermometer was hung over the side of the 
bucket, dipping in about two gallons of water, less or 
more, weighed for each experiment. Pieces of wrought 
iron from 44 lb. to 54 lb. weight were used, and it was 
found that the loss of weight by oxidisation was negli- 
gible even for several successive experiments with the 
same piece. The loss of heat by radiation from the 
bucket was also negligible, being at 120 deg. Fahr. only 
ldeg. in fifteen minutes, whereas the maximum tem- 
perature of the water, after the hot iron was put into it, 
was reached in less than five minutes. The method of 
using the instrument, as is well-known, is to place a piece 
of metal (iron in this case, whose specific heat was 
taken at .1255) of known weight and specific gravity in 
the gases whose temperature is to be increased, and, when 
it has had time to reach the same temperature as the 

ases, to withdraw it and quickly place it in water of a 

nown weight. The amount by which the temperature 
rises is a measure of the temperture of the iron before 
being placed in it. 

The average temperature of the mattress chamber 
through which the hot gases pass on their way to the 
boiler was found to be 2019 ps Fahr., the minimum 
being 1654 deg. Fahr., and the maximum 2346 deg. Fahr. 
The above results are confirmed by the melting of three 

ieces of cast iron, of which the melting point was not 
ess than 2100 deg. Fahr. in one of the fires. 

The temperature of the gases as they escaped from 
the boiler flues was also measured, and found to be 
855 deg. Fahr., but since the iron could only be hung in 
front of the opening to the large dust chamber where the 
gases must have already expanded and cooled consider- 
pg it will be be safe to assume that the temperature 
on leaving the boiler was not less than 900 deg. Fahr. 
The boiler is multitubular, 7 ft. in diameter by 12 ft. 
long, and is fed through a new Kennedy’s patent water- 
meter, which was used for measuring the water in the 
evaporative trials. The first tria] extended over four hours 
on June 23rd, the boiler water gauge being marked and 
the water brought back to the same level at the end of 
the test. The second trial was held the following day for 
six hours, and the average evaporation for the two trials 
was found to be 278 gallons per hour. 

The steam used by the steam jets was ascertained by 
means of a two hours’ test and was found to be equiva- 
lent to 150 gallons of water per hour. 

The boiler-room being quite inadequate, it is fair to 
assume that with another boiler the gases could be re- 
duced in temperature 200 deg. lower or down to 700 deg. 
Fahr., while atthe same time relieving the first boiler of 
its excess of output (which no doubt caused priming), and 
therefore the actual evaporative power eel put at 328 
gallons per hour. Deducting the 150 gallons for the steam 
jets we have 178 gallons, or 17801b. of steam at 701b. pres- 
sure bo square inch per hour available for use, which 
would be equivalent to 89 indicated horse-power from the 
six cells burning 14 tons of refuse. That is about 15 
indica’ horse-power per cell, as against 32 indicated 
horse-power which was found to be the theoretical 


mount. 

The Oldham plant was not laid out in such a manner 
as to insure the maximum steam-raising capacity, and the 
author has no doubt at all that with certain imp:ove- 
ments a much better result may be obtained, and one 
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TABLE IX._SHOWING PROGRESS OF THE DESTRUCTOR SYSTEM IN GREAT BRITAIN. 


1877. 





Destructors adopted in year: 


| 1888, 









































1873. | 1879. | 1880. 1881, 1882, 1833. | 1884, 1885. | 1886, | 1887. 1889, 1891. 1892, 
Leeds | | Blackpool | Blackburn —_Derb City of Southamp-| Preston | Ratley | Hampstead| Oldh yton . 
Manchester | |Rockasond- | Bolton Ealing Lenses ton . | Newcastle- | Dathemen j Srecehana | Hestines ue Edineah 
Birmingham! | wike | ury Hull Richmond |_ Burnley on-Tyne (Bournemouth Longton | Hornsey — Govan 
Warrington Bradford Nottingham (Surrey) | Winchester a Bristol 
| | | Glasgow Salford Leicester Buxton Huddersfield 
| | Cheltenham 
| be sae 
| | } ac 10. 
| | | | ieabieane 
much nearer to the theoretical amount, which was based | steel produce their own ferro-chromium, but it is now a| ———— ian ae a agg ere Oa ee 
on a fair efficiency of the plant, But even supposing the | regular article of commerce, and can be bought in varying | $0. Alo Q3. Fe. 0g. | MgO. Cad. 
power at present available to be utilised and valued at | percentages up to as high as 70 per cent. Percentages - - - 
1d. per indicated horse-power per hour, we have 1s, 3d. | even as high as 80 and 84 have been obtained, but only I. | 40.00 28.50 16.50 | 10.00 3.50 
per or per cell burning } ton of refuse per hour, or | experimentally. The cost of the higher percentages is a | 43.70 22.40 -- | 5.60 6.72 
equal to 5s. per ton burnt. At Oldham the cost of burning pee pation but no doubt if a large demand were to spring| jy" poe bee 1.51 a : - 
is 1s, 10d. per ton without counting any returns from sale | up, owing to the many sources available for obtaining ‘ _ : : - re 
of mortar, &c., and including all charges. It does not | the ore, a considerable reduction could be made. ng EG —< 
include the cost of collection which may be taken at 2s.| In passing, the writer, as one of those indebted, would FeO. MnO. |Cro03.| Total. | Incl. | MnO. 
per ton. Then we have 1s, 2d. per ton as the net value | like to offer his thanks to the courageous band of men ast ee  sewawll Sekt 
of the refuse as it lies at the house of the producer. who, at much cost and labour, have perfected from time I seh 2.00 | 100.75 | 0.25 
To turn for a moment to the case of London with its| to time the manufacture of special ferro-alloys. The If. 11.48 3.63 | 652 100.10 |... 
4,221,000 inhabitants. Take the total refuse as 500 tons | steel maker would not to day be in the position he is, = aa oe: | a B. 2 | 0.32 


per annum per 1000 inhabitants, and suppose the de- 
structors to work as they ought, every day of the week. 
Then 750 cells costing, (at, say, 500/. per cell) 375,000/. 
would more than suffice to burn the whole. From these 
15,000 indicated horse-power could be made available 
night and day if the plant were laid out for the purpose. 

Or to look at the question in another way. 'The Sede 
fleet barges carry away 20,0090 tons of sludge per week, or, 
say, 2860 tons per day. If there were added to this two- 
thirds the quantity, or, say, 1910 tons of ashbin and other 
refuse, then 600 cells, costing 300,000/., would suffice to 
burn the whole ; while 12,000 indicated horse-power could 
be made available at the outfall works, and at least 70 per 
cent. of itin the City. The results at Rome and Frankfort 
from long distance currents amply justify this statement. 

The clinker resulting from this system of burning at a 
high temperature is about 22.5 per cent. by weight of the 
refuse, and the fine ash about 10.5 per cent., making 
together 33 per cent. by weight and 25 per cent. by bulk. 
The clinker is valuable in any part of the country and 
can be used for a great variety of purposes, and the fine 
dust from the flues makes a good basis for disinfecting 
powder if treated with carbolic acid. The ashes are also 
useful for many purposes, 

Destructors should always be placed with a view to 
saving in cartage, and it will probably be found that they 
will answer best in groups of four to six cells. The 
nuisance of continual carting to larger destructors is a great 
hardship to those who live on the main roads to them. 

Even in large villages the destructors may be successfully 
—* The sanitary condition of many small towns and 
villages is known to be often worse by far than that of the 
large t»wns, for there is often no system either of collec- 
tion or disposal of refuse. The destructor would also pro- 
vide the luxury of electric light, where it would be other- 
wise out of the question. 

The author feels the shortcomings of this paper; and 
that his efforts are very little worthy of this great subject 
of refuse disposal, which is engaging attention in every 
part of the civilised world. It has been ably discussed 
within the last few days by the British Medical Associa- 
tion, and by the Institution of Mechanical Engineers. 
In Russia sanitary reform admits of no delay, and it is 
shocking to read of the state of things in that backward 
country in view of the present terrible visitation of 
cholera. Even in this country, which leads the world in 
such matters, the sewage, or rather the refuse question, 
is by no means settled, as the author hopes he has shown, 
by the adoption of the water-carriage system with its 
huge expense, and all its drawbacks, of which the greatest 
is that it is not a system of disposal at all. Scandalous 
maladministration still exists; and amidst the storm of 
political strife it appears to pass unnoticed. 

If by calling attention to the subject, and by leading to 
discussion by this great Association this paper should in- 
directly help forward the cause of the health and happi- 
ness of the masses of the people ever solittle, it will not 
have been a labour unrewarded. 


ALLOYS OF IRON AND CHROMIUM.* 
By Mr. R. A. HADFIELD. 
(Continued from gage 400.) 

Ferro-Chromium, its Production, and the Sources of the 
Ores used in its Manufacture.—The first step in the 
manufacture of malleable alloys of iron and chromium, 
in other words, chromium steel, is to obtain reliable and 
uniform ferro-chromium. As pointed out, at first at- 
tempts were made to obtain the direct combination of 
chromium and iron by means of chrome ore melted along 
with or added to the molten bath under treatment. But 
this, whether with the crucible or other process, is practi- 
cally out of the question. Baur’s early attempts were in 
this direction, but until he had made a satisfactory ferro- 
chromium no success was achieved. é ; 

The production of ferro-chromium is accomplished in 
several ways, the principal of these being the crucible 
and the blast furnace methods. The former naturally 
heing expensive, is confined to making material of very 
high percentages. Several firms manufacturing chromium 

* Paper read before the Iron and Steel Institute at 
Liverpool. 








except for the fruits of such labours. One does not often 
hear their names mentioned, but had it not been for 
their help, the steel industry of to-day would have not 
progressed so rapidly or have been so advanced as it now 
is. Such experimental work as the writer and others 
have carried on from time to time, in the hope of deter- 
mining the actual properties of different elements alloyed 
with iron, would have been impossible except for the 
assistance of these workers. 

Commencing with Messrs. D. and R. Mushet, we then 
have Mr. Henderson, who worked for so a years, and 
laid the foundation of the present successful production 
of the now invaluable alloys of ferro-manganese. His 
labours were continued at the Terre-Noire Works by that 
pemertee band of metallurgists, Messrs. Euverte, 

ourcel, and Gautier, aud eventually. by several firms in 
this country, including Messrs. the Darwen and Mostyn 
Company, the Wigan Coal and Iron Company, and others, 

In silicon and silicon-spiegel alloys the work has been 
ably carried on in this country by Messrs. the Darwen and 
Mostyn Company, Darwen; Gjers, Mills, and Co., 
Middlesbrough ; Pin and Co., Glasgow ; Crossley, of 
Glasgow ; and by Mr. Hewlett, of the Wigan Coal and 
Tron Company. 

The Darwen and Mostyn Company, assisted by Mr. 
Holgate, has also for several years past developed the 
manufacture of ferro-chromium in this country, whilst 
abroad Bierman, of Hanover, was probably the first to 
take up its manufacture about 1873. 

Later, we have the aluminium and ferro-aluminium pro- 
ducts, the manufacture of which has been brought to such 
rs by Messrs. Hall and Hunt, of the Pittsburg 

uction Company, the Cowles Company, the Alumi- 
nium Company, and others. 

Chrome iron ore is the most abundant source of this 
metal, and is found in the Shetland Isles, Uist and 
Fetlar; near Portsoy, in Banffshire; the Department of 
Var, France; Silesia and Bohemia ; Greece, Asia Minor ; 
the Ural Mountains ; New Caledonia, where large de- 

its are said to exist; Maryland, U.S.A.; Sydney, 

.S.W. ; and California. The latter State has during the 
last seven years raised about 15,000 tons, valued at 
270,000 dols. The orecontains about 40 to 50 per cent. of 
the oxide. It is found in irregular masses, discon- 
nected and embedded in the country rock in varying quan- 
tities. The American mining operations of this ore are, 
however, reported to have suffered from foreign competi- 
tion since 1884, and are becoming much less. In 1888 
that country imported chrome ore to the value of 46,000/. 
Large supplies now come from Asia Minor, where it is 
mined at se and Harmanjick, about 65 miles south of 
Pera. The deposits there are also found in irregular 

kets contained in serpentine. Boussingault states in 
ce to this Institute that chrome ores are always 
mixed with considerable amounts of ferrous oxide, 10 to 
20 per cent. of magnesia, the silica and alumina being 
usually under 10 per cent. 

Mr. Pemberton,* in a paper to the Columbia College, 
U.S.A., in March, 1£91, mentions that according to the 
State mineralogist of California, large quantities of 
chromite beds were found there, existing as loose and 
fragmentary rocks in the ravines and on the hillsides, 
and as pockets and veins on the mountains. One of the 
best mines is situated at an elevation of 1800 ft. above 
sea level. The sample of this chromite gave the follow- 
ing analysis : 

Cr,03. Al,03. Fe,03. MgO. FeO. MnO. S:0,. H,O. Total. 


2 3 
52.68 11.40 3.52 16.23 1177 0.15 3.40 0.95 = 100.C9 


In a paper read at the Baltimore meeting of the 
American Tstitute of Mining Engineers in February 
last, Mr. G. F. Kunz gave some interesting information 
and analyses of a Bohemian garnet which contained 
chromium oxide. This garnet is the blood-red pyrope 
variety (magnesia-iron-lime-alumina garnet), with a hard- 
ness of 7.5 and a specific gravity of 3.7 to 3.8, and not the 
purple almandine, which is an iron-alumina garnet witha 
specific gravity of 4.2. The following are the most 
important analyses published : 


@ ** Analysis of a Chromite,” by Mr. 
Jun. Paper read at the Columbia College, 
Section, March, 1891. 


‘A. Pemberton 
Chemical 








I. Klaproth, “ Beitr. Chem.-Min.,” 1797, ii. 21 and 1810, v. 171. 
II. Trolle-Wachtmeister, ‘‘ Vet. Ak ,” Stockh., 1825, 220. 
III. Kobell, ‘‘ Kastn. Arch. Nat.,” ix. 344. 
IV. Moberg. (Moberg estimates the chromium as CrO in this 
and other pyropes. 

In a recent communication to the writer, Messrs. 
Busek and Co., of Vienna, offered chrome ore containing 
about 38 per cent. Cr.O,, at 33s. per ton f.o.b. Orsova. 

M. Boussingault, in the paper before mentioned, stated 
that he noticed during his stay at Antioquia, Central 
America, that chrome ore existed in abundance in the 
land on which smelting works were there built, the walls 
of the houses being built of the chrome ore. He also 
claims that chromium pig was obtained there from the 
b'ast furnace in the year 1867 by a company who erected 
a forge in the neighbourhood of Medellin in the province 
just referred to of Central America. 

Dr. Percy, when speaking of magnetic oxide of iron, 
states that chrome ironstone, like magnetic iron-sand, is 
sometimes met with in a similar state, and may be 
readily mistaken for magnetic iron-sand, but that it 
differs from the latter in being non-magnetic. 

It is stated that the working of the Ural chrome iron 
ore into chromium com mm 8 has been established in 
Russia, owing to the efforts of M. Ushakoff, who con- 
structed works for this purpose on the River Kama, near 
Elabougi, where as many as 2000 tons of ore are treated 
yearly, and owing to which the importation of chromium 
preparations into Russia has ceased. 

e Tasmanian Iron and Charcoal Company, IIfra- 
combe, near Launceston, Tasmania, about 1872 produced 
in their best blast furnaces iron containing 6 to 7 per 
cent. chromium, Samples of this pig iron enahpeed on 


follows : 
7" 1 Tctal 
Cc. Si. g, P. Mn. Cr. Fe. rcent. 
44.2 1.52 10 05 14 7.05 86.56 = 99.79 


Only recently these mines have been again prospected. 
It appears that these large deposits of brown hematite 
iron ore contain about 3 per cent. of sesquioxide of 
chromium and but little sulphur and phosphorus. They 
have been described by Mr. Gould, Government geologist. 
Mr. H. M. Johnson, in ‘‘ Geology of Tasmania,” speaks 
of this deposit, known as ‘‘the Ironstone Hills,” as being 
very large. 

The following analyses are stated to have been pre- 
pared by Mr. Wcodgate in 1880: 

















Ilfracombe. _ . 
ion. 
Sample Sample Sample Sample 
No. 1 No 2. ; No. 3. | No. 1. 
Volatile on ignition 11.2 19.5 51 12.0 
Alumina ° ; 2.0 15.3 5.8 2.4 
Sulphur Trace only ae AP ée 
Phosphorus .. + Pe se “a oo ae 
Lime, magnesia, alkalies.. “ ee -_ Traces 
Chromium sesquioxide Trace 8.0 3.4 an 
Sesquioxide of iron 79.8 a re 70.8 
Peroxide of iron 4 42.5 80.0 + 
Silica .. 6.1 | 18.4 4.8 13.8 
Difference 9 1.3 9 10 
Totals.. 100.0 100.0 100.0 | 100.0 


a aay 
Analyses of Metallic Iron (Roasted Ore **) reduced 
Srom Ilfracombe Ores. 




















Sample fample Sample 
No. 1. No. 2. No 3. 
Iron .. 89.0 73.3 97.2 
Si.ica(?) 3.2 19.9 9 
Graphite 7 8 
Chromium .. 5.1 4.6 Traces 
Sulphur aa 2 
Differences .. 20 1.2 1.9 
Totals 100.0 100.0 | 1000 


~ * Tt is not clear whether they refer to a roasted ore or a badly 
puddled product. 
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Analyses of Slags. 


Sample | Sample Sample | Sample | Sample 
No. 1. | No. 2. | > 








0. No. 3. | No. 4. | No. 5 

Silica... .. ..| $4.6 | 288 33.5 | 82.0 | 26.6 
Protoxide ofiron .. 7.7 3.7 2.5 & Web ae FS 
Alumina... .., 241 | 36.2 26.6 | 321 | 32.2 
Lime .. .| 27.1 | 48 | 2.1 | 267 | 38.2 
Magnesia 2.6 3.2 21 | 22 2.0 
Difference A ee 3.3 62 | 61 | 5.0 
Total .. .., 100.0 , 100.0 , 100.0 | 100.0 | 100.0 


| | 





It is estimated that over half a million tons (brown 
hematite ore, containing about 3 per cent. of sesquioxide 
of chromium, and varying in size from small pebbles up 
to great round boulders many tons in weight) are in sight 
on the surface. The mines are found in the district 
known as the Ironstone Hills, near the River Tamar, at 
Port Lampriere. They are near to the Beaconsfield Gold 
Mine, which to date has yielded over 400,000 oz. of gold, 
valued at over a million and a half sterling. Unfortu- 
nately, the chrome ore mines proved anything but a gold 
mine to the Tasmanian Iron and Charcoal Company, who 
some fifteen years ago erected coke ovens and a blast fur- 
nace after Scotch designs. This was principally owing to 
the unfortunate (to them) property eluned by chromium 
of converting all the carbon present into the combined 
form. No other product could be obtained except a hard 
white pig iron, which was of but little use for foundry 

purposes, and could not be puddled or made into steel. 

he company came to grief, but several hundred tons of 
the pig iron were shipped to England, and as an alloy its 
use was found beneficial for special purposes. These ex- 
periments are referred to when considering the qualities 
of chromium steel. 

The Tasmanian deposits being on such a large scale, it 
may be interesting to give a description of them. 

The Ilfracombe deposit is certainly a remarkable one, 
and the geologist may from the following description form 
some idea as to the origin of this particular formation. 

The Tasmanian Ironstone Hills, as they are called, are 
believed by Mr. Gould, the Goverment geologist, to be of 
Lower Silurian age. He states that the rocks of the 
district are contorted slates, sandstones, and limestones. 
In the immediate vicinity of these deposits is a great 
mass of serpentine, varying through all shades of grey to 
green in colour, and containing many thin veins and 
bands of asbestos and magnetite. In several of these rocks 
there sre extensive surface outcroppings of ironstone, 
pointing to the existence of large deposits of hematite or 
magnetic ore beneath. The Ironstone Hills, rising to 
about 100 ft. or 150 ft. above the level of the river close 
by, are easily distinguishable from the surrounding undu- 
lating wooded country by the deep red colour of the soil, 
and the pieces of ironstone range from the size of small 
pebbles up to great rounded boulders many tons in weight, 
with which all the surface is covered. In each case 
the largest of these boulders are found near the summit 
of the hill, where they are often heaped on one another, 
or protrude in great masses from the surrounding soil, 
which has been obviously formed by their destruction. 
The blocks mostly ‘‘ weather ” into round masses, and de- 
velop a conglomerate structure on the outside, suggestive 
of small fragments or pebbles of hematite cemented to- 
gether by ferruginous earthy matter, and on breaking 
some of these small pebbles they show a well-marked con- 
centric structure with earthy ochre in the middle. The 
flat between the two hills, and the underlying serpentine 
for many miles around, is also covered by a drift of iron- 
stone, which, near the flanks of the hill, is 2 ft. or 3 ft. 
in depth, containing small lumps and pebbles of brown 
hematite, apparently derived from the deposits them- 
selves. Further away, where the drift is only a few 
inches deep, it consists mainly of irregular lumps of 
fibrous magnetite of great purity, the largest lumps 
running up to 15 Ib. or 20 Ib. each in weight. These seem 
to have been derived from the disintegration of small 
veins in the serpentine itself. 

In Mr. Johnston’s “Geology of Tasmania” certain 
portions of the deposits just described are stated to have 
analysed as follows : 





Protoxide of iron ... ae ie se 30.547 
Sesquioxide of iron sah = .. 66.151 
Total kas ia hd - 96.698 
Difference of alumina, silica, and water 3.302 
In parts ... bas - 100.000 


The total metallic iron present is therefore 70 per cent., 
23 per cent. of which exists as protoxide, and 47 per cent. 
as sesquioxide, In this case no mention is made of the 
sesquioxide of chromium. Probably the above samples 
are taken from the deposit of ordinary iron ore existing 
close by. 

The chrome ore obtained at these mines is valued at 
about 5s. per ton, and it is estimated that delivery could 
be effected to this country for about 15s. to 20s. per ton. 

Production of Ferro-Chromium by the Crucible Process. 
—M. Boussingault refers to a report by M. Rolland, who 
stated that in 1869 ferro-chromium, 21 to 26 per cent. 
had first been produced by Mr. Baur, of Brooklyn (N.Y.), 
who mixed chrome ore according to his patented process. 
The chromium was uced from the serpentine of 
Hoboken and Newhaven, the ore being reduced to a fine 
powder, mixed with 6 to 8 per cent. of charcoal or pure 
anthracite and a certain quantity of flux containing cal- 
cium or sodium fluoride, to which lime or borax was 
added. This mixture was then melted ata high tem- 
perature in plumbago crucibles, and a ferro-chromium 
obtained of percentages varying from 21 to 46. 

In 1875 Mr, Sergius Kern, of St. Petersburg, is stated 





to have obtained a 74 per cent. erro-chromium by melt- 
ing in the crucible chrome ironstone from the Ural 
Mountains along with charcoal. In the same year M. 
Brustlein manufactured this material at the Unieux 
Works, and he has in more recent years produced samples 
of ferro-chromium containing as much as 84 per cent. 
chromium and 11 per cent. carbon. This rich ferro- 
chromium has to made from specially prepared 
Cr,03, which adds very much to the cost as compared 
with the lower percentage material made in the blast 
furnace. For example, the latter system, 28 to 30 
per cent. ferro-chromium hes been sold at 25/. per ton, 
whilst the 66 to70 per cent. material prepared in crucibles 
ranges from 90/. to 100/. per ton. Mr. Reichwald has 
supplied some of this rich material, importing it from Ger- 
many. Messrs. Stevenson, Carlile, and Co., of Glasgow, 
under Park’s patent, have also made ferro-chromium up 
to 90 per cent., but as yet only on a small scale. 

The writer made some experiments eight or nine years 
ago which prove how comparatively easy is the partial 
reduction of chromium from the ore. About 40 lb. of 
ordinary No. 1 hematite pig iron was melted in a cru- 
cible, and to this amount was gradually added 20 lb. of 
chrome ore, stirred in during a period of an hour and a 
half. The result gave a chromium pig iron containing 
4.37 per cent. of chromium. The grey iron was entirely 
changed in its character, now showing an almost spiegel 
fracture. A weight of 15 1b. of chrome ore produced a 
similar effect, but 10 1b., curious to say, the experiment 
being twice repeated, did not change ew nature of 
the pig iron, nor was any chromium reduced. 

It has been stated* that Swedish ferro-chromium made 
by the Lyrholm Company, 60 to 70 per cent. Cr, contains 
a less proportion of carbon than other makes, but the 
writer has not had the opportunity of confirming this, 
The Wittenstrém system of furnace is employed by them 
as affording special high heat. 

Preparation of Ferro-Chromium by the Blast Furnace.— 
Vosmaer’s recent work and résumé of metallurgical pro- 
gresst gives interesting information on this subject. He 

ints out that chromium is not easily reduced in the 

last furnace, except at high heats, the practical limit of 
chromium in the ferro-alloy by this means so far having 
been not more than 40 per cent., though theoretically 65 
per cent. should be obtainable. Chromium ore usually 
contains from 50 te 60 per cent. Cr.O3, and about 20 per 
cent. FeO. The quantity of fuel consumed is even higher 
than that used in the manufacture of rich ferro-manga- 
nese. As much as three tons per ton of alloy produced 
are required ; hot blast and high pressure are also essen- 
tial. As is well known, chromium considerably raises 
the limit of carbon saturation, whether as regards ferro- 
chromium made in the crucible or blast furnace, and even 
more so than manganese in the case of spiegel or ferro- 
manganese. Whilst the highest quantity of carbon pre- 
sent in ferro-manganese has probably never exceeded 7 
per cent., the Adour (St. Chamond) 65 per cent. ferro- 
chromium exhibited at Paris in 1889 actually contained 
12 per cent. of carbon, which is always present in the com- 
bined state. The writer has in several ways tried to pro- 
duce graphitic carbon in ferro-chromium, such as_ by 
extremely slow cooling, also by adding graphite to molten 
ferro-chromium, but unsuccessfully. It is no doubt partly 
owing to this peculiarity, that, as in the case of white 
iron, where the carbon isin the combined form, solidifica- 
tion takes place very rapidly and the metal soon chills. 
No doubt its freezing-point is considerably higher than 
grey iron. 

Although chromium ore under Lae med conditions is 
readily reduced, its oxide does not easily slag, and great 
difficulty is experienced in producing a fusible slag. The 
addition of large quantities of alkaline carbonate, fluor 
spar, borax, or lime, isnecessary. Partly for this reason, 
all attempts to puddle by itself chromium pig iron have 
so far been unsuccessful, as the highly refractory slag or 
oxide cannot be dissociated from the metal. As before 

inted out, there are excellent deposits of iron ore in 

‘'asmania, but as they contain chromium oxide, the 
chromium in which is also reduced at the same time, the 
pig iron produced has not, so far, possessed any com- 
niercial value. A considerable quantity of the material 
was brought into England during the year 1878, 
and Mr. Riley drew attention to its special proper- 
ties.t A somewhat noteworthy point was the high 
sulphur present, so that chromium, unlike manganese, in 
its action in the blast furnace, does not expel this 
metalloid. 

Mr. Riley found in puddling a charge consisting of 
about one-tenth of chromium pig, the remainder being 
grey forge pig iron, that the process was prolonged. The 
chromium was found in the cinders soon after all the pig 
was melted. No decided effect was noticed one way or 
the other on the puddled bars. It was found, therefore, 
that whilst the chromium pig by itself could not be 
puddled, small quantities mixed with ordinary pig iron 
did not appear to materially interfere with the usual 
process, 

It was also stated that chromium would not take the 
place of manganese, as on adding chromium pig to decar- 
burised iron, the resulting ingots crumbled under the 
hammer at a red-heat. Seeing the very small percentage 
of manganese present in the writer’s samples, the fore- 
going statement requires some qualification. 

Mr. Gilchrist has made experiments in this direction, 
and will no doubt give his experience. 

Dr. Percy, in the course of the discussion on Mr. Riley’s 

* Stahl und Eisen, January, 1888, ‘‘On the Swedish 
Production of Chromium Alloys.” 

+‘*The Mechanical and other Properties of Iron and 
Steel,” by A. Vosmaer. 

t Paper read before this Institute by Mr. Riley on 
** Pig Iron made by the Tasmanian Iron Company.” 





per, said, ‘Some years ago he had found in Russian 
Black sheet iron .035 per cent. of chromium,” but such a 
small amount could have little effect. 

The Tasmanian material, being useless for puddlin 
purposes, proved to be rather a white elephant unti 
certain steel works found that their material was 
improved, and that axles made of ordinary composition 
which would not pass the drop test, would successfully 
do so when the steel was alloyed with a suitable percent- 
age of chromium. Professor Arnold’s interesting paper 
to the Institution of Civil Engineers, referred to later 
on in this paper, gives full details of the tests and results, 

Continuing the information respecting the methods of 
aap pam. ferro-chromium, the following will probably 

of service, as it embodies the latest and best practice. 

It has been found that the reduction of chromium from 
its oxides is not so difficult as that of manganese from 
its oxides, that is, the simple deoxidation is less difficult, 
due probably to the affinity between the metal and 
oxygen being weaker. Notwithstanding this, the pro- 
duction of ferro-chromium of high percentages, such as 
30 to 40 per cent., in the blast-furnace, is more difficult 
than that of 80 to 84 per cent. ferro-manganese, and 
requires much more fuel. This seems to arise from the 
fact that the ferro-chromium requires considerably higher 
temperature for its fusion, and also through the practical 
necessity of allowing little or no oxide of chromium to get 
into the slag. It has been found that if the slag contained 
much oxide of chromium, or even as low as 5 per cent., 
the metal would not be sufficiently fluid to flow from the 
furnace. It has been suggested that the presence of the 
slag containing much oxide of chromium in contact with 
the fused metal, tends to decarbonise or desiliconise it, 
and so to decrease its fusibility. This, however, is only 
surmise; but if correct, it shows that chromium resembles 
iron in its character rather than manganese. It appears 
to be a fact, however, that in order to obtain ferro- 
chromium thoroughly molten in character, large quantities 
of fuel must be used, and that the reduction of the oxide 
of chromium must be nearly or quite complete. In the 
case of ferro-manganese, and even in ordinary spiegel, the 
reduction of the oxide of manganese is never anything 
like complete ; more than 80 per cent. of the total of man- 

anese in the ore is seldom obtained in the metal. 

sually, however, oxide of manganese fluxes readily into 
the slag, whereas it is extremely difficult to flux oxide of 
chromium. 

These differences in the character of the oxides of the 
two metals probably account for their differences of 
behaviour in many of the operations in which they are 
concerned. Mr. Holgate, a member of this Institute, 
who has done so much to perfect the reduction of ferro- 
alloys, informs the writer that some years ago he made a 
crucible experiment to arrive at the degree of the re- 
ducibility of Cr.0,. He used a mixture of iron and 
manganese as well as iron and chrome ore, with carbon 
and flux, and found that practically all the iron and 
chromium were reduced, but in the other case only about 
two-thirds of the manganese was found. 

Referring to blast furnace practice for the production 
of 40 per cent. ferro-chromium, it has been found that 
even more than 3 tons of coke per ton of ferro-chromium 
are required, and much experience is necessary before 
this higher percentage can be successfully produced. By 
experts it has been thought that though ferro-chromium 
of the higher percentages can be made in the blast fur- 
nace, it is hardly probable that 60 per cent. will be 
reached—at any rate, not with the ordinary chrome iron 
ores. High percentages would also require very high 
temperatures of blast, say, 1500 deg. or 1600 deg. Fahr., 
so as to produce the necessary temperatures for fusion. 
It has also been pointed out that in chrome iron ores 
containing one equivalent of Cr.0, and one of FeO, the 
theoretical limit would be 57 per cent. of chromium only, 
as the metal would probably not contain more than 90 
per cent. of chromium and iron. The limit would no 
doubt be still lower than this, as the ash of the coke 
always contains some iron, and this would contribute 
to the raising of the total of elements other than chro- 
mium. 

Ferro-chromium of 35 to 40 per cent., although very 
liquid when tapped, and possessing a far higher tempera- 
ture when being run from the blast furnace than 80 to 84 
per cent. ferro-manganese, solidifies very quickly. A 
proof of the high temperature is the fact that the mould- 
ing sand in the pig beds when in contact with the metal 
becomes pitted and almost fused—in fact, can only be 
separated with difficulty. In lower ferro-chromium, 10 
to 20 per cent., these special characteristics are not so 
marked, either as regards difficulty of fusion or amount of 
coke required. Slags containing chromium are usually 
yellowish-brown on the surface. 

It has been stated that some of the ferro-chromium 
produced on the Continent is made by mixing a good 
quality of Bessemer slag with the chrome ore. 


(To be continued.) 





AMERICAN LAKE NAVIGATION.—The New York Central 
(Western Transit) Railrcad line has closed a contract 
with the Detroit Dry Dock Company for a steel mer- 
chandise boat on the same general lines as the Hudson 
and Harlem, with the exception that she will be about 
2 ft. longer and 6 in. wider. The contract price for the 
new steamer is about 45,0007. She will be completed by 
next spring. The Union Line proposes to build two large 
steel steamers at Buffalo in the coming winter. Two 

mger boats, superior to anything now on the great 
aes, will also be built at the Detroit Dry Dock Com- 
ny’s yard during the ensuing winter. They are for the 
Detroit and Cleveland Steam Navigation Company, and 
2 go on the route between Detroit and Mackinac 
Island, 
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a PATENT 


OCompitep sy W. LLOYD WISE. 


The number of views given in the Specification {s stated 
tym gt & none are mentioned, the ion i 
not tlustrated. 


oes icctheatne cna ts ceainah at the Potent Offs 
may 
Branch, 88, Cursitor-street, Chancery-lane, B.C., at the 
uniform price of 8d. 
of the advertisement of the of & complete 
FESS sed om, ee abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the of @ complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 
13,162. A. Meyer, Paderborn, and H. Gehrke, 
Ber Reco and Uti 


Vv Waste Heat. 
(2 8.) July 19, 1892.—This invention relat 


= to means for re- 
covering and utilising the waste heat contained in products of 
combustion from boiler furnaces, exhaust steam from engines, 


The heated waste products impart their heat to air which is 
ae 


F 





caused to circulate through a system of pipes exposed therein by 
afan. The products of combustion on their way from the furnace 
to the shaft pass through and around the system of pipes, the 
contained air heing heated by convection without any interference 
with the draught of the chimney. The hot air isthen conducted 
through pipes to any place where it is desired to use it. (Accepted 
August 24, 1892). 


13,101. J. Wescott, Wokingham, Berks. Steam 
Boilers. (9 Figs.) July 16, 1892.—This invention relates to steam 
boilers. The flues b are at the lower part of the shell in which the 
grates care located. Water tubes h are arranged across the lower 
flues b, and at an angle, so that they will be exposed as much as 
possible to the products of combustion as they leave the furnace, 
and be thereby prevented from becoming coated with soot. These 
tubes are each arranged at one side of a diametric line in the 
flue 6, so that they can be readily introduced into the inside of the 
tube and secured in position without it being necessary to with- 




















draw the flue b. The rear end of the tube b communicates with 
the flue d, and the front end of the latter with the front end 
of the flue e, the rear end of which is connected to the chimney. 
These flues do not extend to the outer shell of the boiler ex- 
cept at the front end of the lower tubes and the rear end of the 
upper flue, so that the flues are completely surrounded by water, 
as also are the ends of the vertical tubes f and g, whereby the 
joints are less liable to be d ged and b leaky than when 
cr a to the direct action of the heat. (Accepted August 24, 
1892, 


12,729. J. Burdeti, London. Locomotive Engines. 
[11 Figs.] July 11, 1892,—This invention relates to locomotive 
and traction engines, and the object is to apply the compound 
principle of driving. This is effected by placing two further 
cylinders immediately in front of the locomotive and extend- 
ing the piston-rods through the cylinder ends of the latter, 


Pig.2, 

















7] 





so that each pair of pistons works one rod coupled to the 
crank-pin of the driving wheels. The oe steam chests 
are placed above the cylinders, and the valves are driven by 
“‘ Joy’s” radial valve gear. The high-pressure steam chests are 
fed direct from the boiler through the pipes c in the smokebox, 
the low-pressure cylinders exhausting through pipes d direct into 
the air. (Accepted August 24, 1892), 


16,220. J. BR. Rowland, Clapton, Middlesex. Pre- 
ven' Incrustation Boil &c., for Heat- 
‘ater, September 24, 1891.—This invention has for 
its object the prevention of incrustation of lime, &c., in boilers, 
and consists of wires made of iron, steel, copper, or zinc, into 
which hemp is entwined. These wires are then secured s0 
as to keep them in position to a solid piece of zinc, which is then 
laced in the vessel, either loosely or fixed asdesired. In tubular 
jilers the wires are simply into or placed outside the 
tubes, and if n fastened at the ends thereof, The anti- 
inorustator may consist of a frame of metal, such as iron or 
copper, and of any required shape, and may be made flat, grooved or 
perforated, &c., according to the requirements of the vessel inte 
which it is to be placed. Hemp is then placed across the frame, 
and another frame corresponding with the other is placed on the 
top, and then fastened together to keep itin position. (Accepted 
August 31, 1892). 


ELECTRICAL APPARATUS. 


18,285. A. Burton, Smethwick, Staffs. Electric 
Switches. [37 8.) October 24, 1891.—The object of this 
invention is to provide an electric switch with a porcelain insu- 
lator. By rotating one insulator disc around the other against 
the direction of arms of springing contact plate, two finger 
points press on the metallic t plates attached to the 
eer disc, and when the lower disc is so rotated as to bring 
either of the finger points to rest on one half of the fixed contact 
~ with the other finger resting on the other half, electric circuit 
made. Tobreak the circuit, the lower disc is rotated so as to 


Fig.1: 




















wees 


move both finger points to rest on one half of the fixed contact 
plate. The making and breaking of the circuit are independent 
of the speed of rotation, and are effected by the action of the finger 
points travelling over the horizontal surface of two half contact 
a the latter forming a complete circle, each half being insu- 
ated from the other, the easy travelling of the points on and 
off the separate halves being effected by means of inclined planes ; 
and from the gliding of the points over the fixed contact plate in 
one direction only, the metallic surfaces are kept clean and smooth, 
producing perfect contact. (Accepted August 24, 1892). 


17,119. W. C. Cheesewright, London. Electrical 
Switches. [9 Figs.) October 8, 1891.—This invention consiste 
of an electrical switch constructed so that when fixed to a wall 
it does not project beyond the surface, but is flush therewith. 
The body of the switch is a shallow box formed of material such 
as vulcanite, so as to secure perfect insulation. The box is 
provided with a lid, having at its centre a rocking lever, 
the external part of which is made to suit special conditions. 
The lever at its internal extremity engages in a notch cut 
in a bolt insulated with vulcanite. The rocking lever is also 
provided with a projecting pin which ges and dep a 
spring attached to the lid ; the action of this spring by its re- 
sistance being to partially lock the lever when the latter is at the 
fullextremity at either end of the stroke. The body of the box 
is provided round its upper surface with a rebate which carries a 
water-tight packing ring, this — being compressed and so form- 
=ee joint when the lid is screwed on. The switch consists of a 
switch bolt carried by a double bracket, and provided with an in- 








sulated notch, and secured to the body of theswitch. This bolt has | P®™P® 


an end-on movement transmitted to it by means of the rocking 
lever. Made fast to two brackets are the electric cables between 
which it is desired to make or break tact hese brackets also 
carry the spring contact makers, between the rubbing surfaces of 
which the switch bolt makes or breaks connection, the whole 
apparatus being attached to any desired surface by means of 
screws. (Accepted August 31, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


13,299. J. R. Haustein, Chemnitz, Saxony. Rotar 
Cutting Tools. [11 Figs.) July 20, 1802.-"This invention 7 
lates to tools for cutting the teeth of pinions and spurwheels, &c. 
The tool comprises a series of teeth A, a holder B, and sleeve C. 
Between the teeth and the sleeve c a metal washer D and a 
leather one E are placed, 80 that, when B and C are tightly 
screwed to-gether, the teeth are firmly held in position. The 








series of teeth are placed in a holder, the grooves in which 
are cut at a slightly different angle to those in the holder 
B, and when aye therein, the cutting side of each tooth lies 
in a plane which does not pass through the axis of the tool, but is 
tangential toa small circle concentric with the arc f ; both sides 
of each tooth extending to the circumference of the circle of which 
the arcfformsa part. (Accepted August, 24, 1892). 


MINING AND METALLURGY. 


Ihe. E. B. Parnell, Sutton, Surrey. Furnaces 
for Treating Ores. [2 Figs.) September 14, 1891.—This in- 
vention relates to the furnaces employed in the calcining of 
various kinds of ores, the furnaces being used as muffle or rever- 
beratory ones as required. Each furnace is provided with an outer 
and inner shell H and I concentric, so as to leave an approximately 
annular space between them; the tubes being not quite circular 
in cross-section, the longer axes lying in the vertical plane. A 
shaft J, journalled in bearings, 8 longitudinally through the 
inner tube I carrying a screw K for stirring the ore and causing 
it to travel through the furnace. The feed is effected by means 
of a hopper and shoot with worm and pulley, the discharge y~ 





also a worm. The fire takes place in the firebox, which is 





by a hopper closed by a damper, dampers being arranged to 
control the heat, and the fire, when using the furnace as a muffle, 
is allowed to pass through the space between the two concentric 
tubes, and carried off by the damper-controlled flue N provided 
for the purpose in the outer tube. When using it as a reverbera- 
tory furnace, the fire passes through a door in the tube I, and 
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directly through the furnace, and is carried off by a flue pro- 
vided in the inner tube. By making the vertical axes of the 
tubes longer than the horizontal ones, space is provided above 
the top of the screw K for the free escape of the fumes given 
off, and also for the smoke and products of combustion from the 
fire iy these pass through the interior tube. (Accepted August 
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RAILWAY APPLIANCES. 


13,163. J. C. Devlin, Hernando, De Soto, Missis- 
sippi, U.S.A. CarCouplers. [7 Figs.) July 19, 1892.—The 
object of this invention is to produce a coupler that will automati- 

y e its duplicate, that can be readily uncoupled, and 
that w low a tree lateral motion. A draw-bar A is attached 
to a car, its end is e ed and hasa partial cylindrical cavity, 
open only upon the side most distant from the car. Within this 
cavity isa > jaw B filling it vertically only, and having a 
pivotal pin C in the axis thereof. The draw- is we 
thickened from its end to a point a little in the rear of the pin C, 
and the internal cavity is correspondingly increased above, but 
below the increase is due to the thickening of the lower wall of 
the cavity, the jaw B being straight upon its lower surface. 
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Laterally the jaw extends only from one side of the cavity toa 
point a little beyond the centre, the remainder of the space being 
occupied by a keeper D that fits the cavity like the jaw, and is 
held in place by the curved wall upon one side, and upon the 
other by an offset E which projects into a space formed by cutting 
away the jaw in the rear of the pin C. In front of this lug the 
lateral edges of both jaw and keeper are straight and normally in 
contact, but in the rear they diverge slightly for some distance, 
and then separate abruptly to give room for a rubber spring 
whose ends fit respectively into dove-tailed depressions in the 
rear face of each. The engaging faces of the two hooks are 

ndicular to the axis of the draw-bar, and — with 
vertical obtusely \/-shaped ribs that mesh with cach other. 
(Accepted August 24, 1892). 


13,998. T. Orrell, Elton, B , Lancs. Coup 
for Railway Vehicles. (8 Figs.] August 19, 1891.—In this 
invention the hook of the draw-bar is removed and a radial hook 
substituted therefor, affixed to the draw-bar by a pin placed per- 
pendicularly there through, the hook being provided with an arm 
extending beneath the wagon, and running through a guiding 
and protecting bracket which works to and fro on a semicircular 
bar. The draw-bar A is connected to the wagon B. The radial 
hook B! is fixed to the draw-bar by the pin U, which forms the 
centre of rotation of the hook. The arm D, which is formed in 
one piece with the hook, passes through bracket E on a curved 
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rod F; Py yr surrounding this rod which bear against 
the bracket E, a always tend to hold the hook in pos'- 
tion. The curved bar F is supported at each end in brackets 
H underneath the wagon, and in the centre by the arm D and 
bracket E. The chain for pling th is attached at 
one end to the bracket E, the op passing through a 





g the 
posite en 
stand J and provided witha ring K. The joint L in the length of 
the chain, when pulled through the stand J and turned down- 
wards, catchesin the mouth of the groove in the stand and retains 
the chain ; the spring G on the curved bar being thus compressed 
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by the bracket E and the hook withdrawn from the coupling of 
the adjoining wagon. (Accepted August 24, 1892). 


6363. T. G.and H. T. 8. Beckett, Southport. Fog 
Signals for Railways. [3 Figs.) April 1, 1892.—This in- 
vention relates to fog signals for railways. A short chain B is 
attached to each lever on the signal-posts which raises or de- 

resses the arms, thus, when any one of the latter is required to 
depressed, the remaining ones still stay at danger for any 
following train, and the moment it has the danger signal 
is put on again and the whole of the signal-arms on the sema- 
phore are at danger. The horizontal bar D is weighted on the 
cranks M at each end, and the normal position of a curved flat 
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bar G is always at danger, unless when lowered with the signal 
to allow a train to pass, These engines require two vertical rods 
H, one on each side acting direct on the curved flat bars G, to 
which is attached a light flat wheel K acting on the curved bar G. 
The necessity for two vertical rods is to allow the engine to travel 
tender first where there are no turntables, and for short distances 
to junctions. The curved bar G is fixed outside the rails so as 
to clear the latter, thus requiring a shorter bar attached to the 
cranks F from the horizontal bar, and which raises the curved bar 
above the rails, a small roller wheel N being fixed to the double- 
action crank that lifte the bar. (Accepted August 24, 1892). 


MISCELLANEOUS. 


21,072. G. Johnston, Springburn, Lanarks. Drying 
Moist Substances. (9 Figs.) December 3, 1891.—This in- 
vention relates to the construction and operation of apparatus for 
drying moist substances. The structure consists of a brick 
building of oblong form with semicircular ends, The interior is 
divided by a middle wall into lateral spaces, which communicate 
with each other at the ends, and also into four floors by horizontal 
slabs of concrete supported at the semicircular ends on iron gir- 
ders, and at other parts on projections from the walls. The 
substances to be dried are fed in at the top, and are moved com- 
pletely round each floor space in succession, being finally dis- 
charged from the bottom one, whilst the drying is effected by 
heated air which travels through the floor spaces. The substances 
are moved along the floor spaces by scrapers drawn along by wire 
ropes, which pass round and are driven by horizontal pulleys 
fixed on vertical shafts at the ends, the shafts being concentric 
with the semicircular ends, and the pulleys being of a diameter 
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to hold the ropes in the middles of the floor spaces. Each scraper 
consiste of a transverse angle-iron bar having fixed to it sora) | 
blades which are inclined in plan to the rope. The inclin 
blades of every alternate scraper are dis so as to move the 
substances from the middle of the floor whilst moving them along, 
and the blades of every intermediate one are ee, posed so 
ae to move the substances towards the middle again. In connection 
with each scraper the wire rope has on it two buckles, one of which 
is connected to the lower parts of the scraper by chains, whilst the 
other is made with a foot, which, engaging in a notched projec- 
tion at the middle of the scraper bar, keeps the scraper central at 
the same time that the rope receives support therefrom. The 
substances to be dried are transferred down from each floor to 
the next through openings fitted with adjustable slides, and 
placed a little behind the place at which the floor receives the 
substances, so that the latter have to make the complete circuit 
of each floor before descending to the next. (Accepted August 
24, 1892). 

12,385. W. Fo Glasgow. Sttesing and Draw- 
ing the Charge of &c., Retorts. [8 Figs.) July 4, 
1892,—In this invention an iron plate is mounted to the top side 
of the I-iron bar, which has at its underside two stiffening angle- 
iron bars. The I bar has a slipper mounted on its lower side, so 
as to enable it to be reciprocated backwards and forwards by the 
two horizontal-acting hydraulic cylinders and rams, which are 
mounted on the top side of the plate, which is formed with two 
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longitudinal slots, through which the pulleys on the end of the 
rams work, the slots also acting as guides for the front ends of 
the rams, which are formed with slipper blocks, The front end of 
the raising and lowering cylinder’s ram is provided with a guide 
working on the upright standard of the apparatus, which, as well 
as the plate, has buffers attaehed so as to terminate the strokes 
of the rams and carriage. Near the front end of the I bara 
hardened steel block is mounted so as to guide the rake-rods 











during their backward and forward movements. The race of the 
automatic drop-plate is shaped so that when theapparatus is not 
in use the plate is nearly in a horizontal plane,and so permit of 
vehicles, &., passing underneath the front end of the apparatus. 
(Accepted August 24, 1892). 


13,235. S. S. Marsh, Atlan Fulton, Geo: 
U.S.A. Hydraulic Motors. Shia July 19, rd 


This invention consists of a centrally-pivoted lever having a 
bucket at each end, a flume provided with valve connection with 
the buckets on the ends of the lever, and valves in the bottom of 
the buckets, and means for operating them, the valve openings 
in the buckets being smaller than those in the flume. In order 
that the ball shall roll away from the + rage | in one direction, 
and that its motion in all others is limited, wire guides are used 
which are secured to the bottom of the buckets on the inner side 
of the hole, and extend parallel and at a slight distance apart to 
the opposite side of the bucket, leaving aspace under and between 
to retain the ball. The bottom of the flume is provided with 
upwardly-opening valves and holes thereunder, and that coincide 
with the top end of the buckets when they are at their point of 
highest elevation. The buckets have upwardly-projecting pins, 
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that, on the raising of one of the buckets to its point of ultimate 
elevation, will open the valve and allow water from the flume F 
to flow into it. The valves are opened by coming into contact 
with stationary pins H as the bucket descends. To cause a pre- 
ponderance of weight in the descending bucket a portion of the 
water is allowed to remain in it at the other end of the lever from 
the one being filled, and is discharged after the valve is closed. 
To accomplish this the, openings are made smaller than the valve 
openings, so that the water does not discharge as rapidly through 
them as through the valves, and as the ball valve closes by 
gravity only after the lifting of the lever D above an horizontal 
position, the water escapes, 80 that a considerable quantity is dis- 
charged from one bucket after the other has filled sufficiently to 
ov the resi of the pump and the small quantity of 
water, and has started on its downward course, thus lessening the 
resistance to the downwardly-moving bucket and giving it a con- 
siderable preponderance. (Accepted August 24, 1892). 


13,298. W.S.Simpson, London. Casting Metals in 
Vacuo, [4 Figs.) July 20, 1892. —This invention relates to the 
casting of metals under a An ordinary Iding box A 
is placed in the chamber B, which has a removable cover C making 








to bring the next stop into position for terminating the next for- 
ward stroke of the pusher, the stops being successively brought 
into position causes the pusher to travel a less distance into the 
retort at each stroke, so that the charges are pushed to a less and 
less distance in the retort and evenly spread therein. (Accepted 
August 24, 1892), 

10,703. E.G. Brewer, London. (La Société FE. Herr- 
mann and Cohen, Paris, France.) Furnaces. [2 Figs.) June 
4, 1892.—This invention refers to furnaces for burning such 
materials as green cane refuse, &c. The furnace is composed of 
firebars D at or near the base, of movable firebarsC, and of a 
feed hopper A. This feed hopper conducts the fuel into the 
furnace between the bridge R and bars C, thus causing the fuel 
to travel a considerable distance before entering the heatin, 
chamber proper, The result is that the damp fuel is submitte 
to a quick drying. Above the movable firebars C is a series of 

ipes B through which air passes into the furnace, after having 

een previously heated by passing through flues formed in the 
sides of the furnace. The air forced by a fan, in the direc- 
tion of the arrow under the ash-pit, ascends by vertical flues T, 
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situated at the back, up to lateral passages 8; there to enter a 
front chamber, and from thence, guided by tubes B, on to the 
fuel. To heat the air to a still greater extent, a superheating ap- 
paratus is provided in the vertical flue T. In the wall K are metal 
plates m arranged zigzag, so that the bricks composing the wall 
are interposed between them. These plates terminate at their 
ends in shoe-pieces placed in the wall, and serving as supports, The 
— m of the wings being po sory to the fire, transmits by in- 

uction a certain quantity of heat to plates nin the vertical flue, 
which thus acquire a very high temperature, whereby the air, 
arriving by the chamber H below, traverses the spaces between 
the wings in a zigzag direction, becoming greatly heated by con- 
tact, and is afterwards directed towards the fuel to facilitate the 

busti (Accepted August 24, 1892). 





an air-tight joint with the top of the chamber, and allowing the 
soeultinn Ae to be placed in position and removed ; this lid has 
a hole in it over the part of the box where the metal, is poured, 
and also two spy-holes E arranged to give a view of the “‘ risers” in 
the box. Asubsidiary chamber F with a movable lid is arranged 
to fit over the hole D, and the ladle G is placed in a cradle hung 
on a spindle passing a a stuffing-box in the side of the 
chamber, the end of the spindle being fitted with a handle to 





control the tilting of the ladle. A plate of metal K sufficiently 
strong to resist the pressure of the atmosphere, but easily fusible 
by the impact of the melted metal, is placed between the chamber 
B and the subsidiary chamber F, and an air-tight joint is made 
at this point by means of packing-rings kept in place by the 
chamber F. The object of this fusible plate is to separate the 
two chambers until the time the metal is poured so that the 
lower one B is exhausted by pipe connections, and the subsidiary 
chamber F by a connection, and when any gases cease to be 
given off the ladle is tilted over, the metal melts the fusible 
plate, and flows into the moulding box and completely fills the 
— the box being also in vacuum. (Accepted August 24, 
1892). 


14,440. W. Arrol and W. Foulis, Glasgow. Charg- 
ts &c,, Retorts. [11 Figs.) August 26, 1891.—This 
invention has reference to means for charging ee &c., retorts 
in an even layer. The machine is moved alon 6 rails laid for 
the apparatus by means of the gearing D until it is opposite to 
the retort to be charged. A lever P' is then operated, and so 
raises or lowers the frames until a plate Y ison a level with the 
mouth of the retort. A lever y is now moved and causes the 
plate Y to enter the mouth of the retort and rest thereon, after 





which a lever S is actuated, and by a single operation causes a 

uantity of coal to be delivered from the revolving wheel of blades 

1on to the plate Y, the slide bar to be depressed at its front 
end, and rams to act so as to move the pusher forward, 


the charge before it into the retort well towards the back thereof, Oh 


After the pusher has reached the end of this stroke, which is deter- 
mined by the outermost of the series of stops, the lever 8 is re- 
ve q the pusher and withdra it from the retort, 
and when the pusher reaches the end of its movement 
the operations are repeated, and @ shaft partially revolved so as 





13,129. J. Stevens, Melbourne, Victoria. Arresting 
the Motion of Lift or Elevator Cages. [5 Figs.) July 
18, 1892.—This invention relates to an automatic safety grip for 
elevator cages. If the cage has arrived at one of the floors of the 
building, the person in charge opens the door D by sliding it to 





the right, the door forcing the active wing of the grip C to the 
right, when the thickest part of the latter is gradually _— 
into the hollow of B until the rope is clutched between C and B 
from top to bottom of the grip, thus locking the cage in its 
—— position until the rope is released by the closing of the 
door. (Accepted August 24, 1892.) 


14,568. J. E. Lucas, London. Hoists. &c. [2 Figs.) 
August 28, 1391.—This invention relates to a self-sustaining 
ap) tus for hoists, &c. On the periphery of a wheel in motion 
rollers are used, running loose or on carriers, on an inclined 
plane at an angle to suit the diameter of the wheel nst which 
the self-sustaining apparatus acts, so that immediately the liftin 
power is stopped, the roller always being in contact with the peri- 
phery, the load is self sustained. To release the self-sustaining 
ap) tus, the wheel is turned in the opposite direction and the 
roller is held out of position by: means of a cord, which, on being 
released, allows the roller immediately to fall into position. 
(Accepted August 31, 1892). 


UNITED STATES PATENTS AND PATENT PRAOCTIOR. 
— with illustrations of inventions patented in the 
United States of America from 1847 to the aye time, and 
reports of trials of patent law cases in the United States, be 
consulted, gratis, at the offices of EnemvzErine, 85 and 86, lord. 
street, Strand. 








GREAT NORTHERN TELEGRAPH ComPANny.—The number 
of telegrams forwarded by the Great Northern Telegraph 
Company in the first eight months of this year was 
1,185,691, as compared with 1,199,940 in the correspond- 
ing period of 1891. The revenue collected by the com- 
pany to August 31 this year was 175,600/., as compared 
with 189,400/. in the corresponding period of 1891, show- 
ing a decrease of 13,8007. this year. 





Batpwin Locomorives.—The great locomotive works 
of Burnham, Williams, and Co., at Philadelphia, are fairly 
active. A contract has just been completed for 30 ten- 
wheeled freight engines, with cylinders 20 in. by 24 in., 
for the Missouri Pacific Railroad Company, while the 
following orders for locomotives are now in hand: Six 
ten-wheeled freight engines, similar to the above, for the 
Texas and Pacific Ra Company. Ten passenger 
engines, three with cylinders 20 in. by 24 in., and seven 
with cylinders 19 in. by 24 in., for the Baltimore and 

io Rai y- ‘Ten ten-wheeled engines, with 
cylinders 18 in. by 24 in., for the New York, Chicago, 
and St. Louis , besides 35 compceund locomotives 
of various types, which are under construction for dif- 
ferent railroads, principally in the United States, 
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Telegraphic Address: “ELEVATOR, HASLINGDEN.” 


S.S.STOTT & CO. 


ENGINEERS, LANESIDE FOUNDRY, HASLINGDEN, near MANCHESTER, 


MAKERS OF 


ELEVATORS & CONVEYORS 


FOR HANDLING ALL KINDS OF 
MATERIALS, BOXES, BALES, BARRELS, 
PACKAGES, &., &e. 











Grain Warehousing 
Machinery. 


FOR SILO OR FLOOR GRANARIES. 





PORTABLE & FLOATING 
SHIP-DISCHARGING GRAIN 
ELEVATORS. 








HIGH-CLASS 
Horizontal, Vertical, Diagonal, and Beam 


STEAM ENGINES. 


Lancashire, Cornish, and Multitubular 


STEAM BOILERS. 


VERTICAL CROSS-TUBE BOILERS 


HORIZONTAL AND VERTICAL 


THREE-THROW PUMPS 


FOR WATERWORKS. 




















Mill Gearing in all its Branches. 


WHEELS, ROPE AND BELT  orsi 
PULLEYS. 


THE NORTHERN ENGINEERING CO, LID. 


EALIFAX, ENGLAND, 


MAKERS OF HIGH-CLASS SPECIAL AND GENERAL MACHINE TOOLS 
FOR ENGINEERS, BRASS FINISHERS, NUT AND BOLT MAKERS, &c. 








SHIP AND BARGE DISCHARGING ELEVATOR. 


UNLOADS GRAIN AT THE RATE OF 4.@Q© TONS PER HOUR, 











Capstan Lathes. 

Tangent Bar Lathes. 

Screw Cutting Lathes. 

Hollow Mandril Lathes. 

Double Stud and Bolt Lathes. 

Governor Ball and Hand Wheel 
Lathes, 

High Speed, Geared and Radial 
Drilling Machines. 

Slot Drilling & Key Bed Cutting 
Machines. 

Screw Planing Machines. 

Plate Edge Planing Machines. 

Anglo-American & other Shaping 
Machines. 


ILLUSTRATED 
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CATALOGUE (TO THE TRADE) ON 





Vertical and Horizontal Milling 
Machines. 

Profiling Machines, 

Wheel Cutting Machines. 

Vertical and Horizontal Boring 
Machines. 

Complete Plant for Finishing 
Bright Nuts and Bolts. 

Special Tools for the Production 
of Shells and other Munitions 
ot War. 

Special Plant for Brass Valves 
and Union Making and other 
kinds of Brass Work. _ 3913 


APPLICATION. 
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WALLWORK AND WELLS’ PATENTS. 
POWERFUL, PORTABLE LIGHT FROM OIL. 


OVER SGOO0OO SOLD. 
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As by P. &0., Anchor, Com. Gen. Transatlantique. | 
Cunard Lines. 9107 
SUPPLIED TO oe 


<% GOVERNMENTS & ALL LEADING FIRMS. 


BEWARE OF IMITATION 
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ROBETERT BOYLE 2 SOnN’s 
LATEST IMPROVED PATENT SELF-ACTING 


_AIR PUMP VENTILATOR, 


50 PHR OHNT. RHDUOTION IN PRIOH. 


“4 
Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship. 
| 110, Bothwell Street, GLASGOW. a Ml 


DISINTEGRATORS, CRUSHERS & BONE MILLS. 


Steam Crane Works, RODLEY, near LEEDS, LZ = : sfol The Machines we have so long Manufactured for London 
Middlemen we now sell to Buyers direct at greatly 


EMERY. WHEELS. ict 














And LIFTING 
MACHINERY 








See Advertisement, 
Sept. 23, page 10. 








: Smith, Rodley.” 


85, Gracechurch Street, E.C. 





London Agents: Hy. Hughes & Co., 
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PRICE LISTS FREE ON APPLICATION. CRUSHING & DISINTEGRATORS 
PULVERIS! * 
MITCHELL'S EMERY WHEEL CO., Mill 8t., Bradford, MANOHESTE, eunieniaameneaainaine 
- FOR THE BEST g Dw 
ha : ; pS? ees 
(liyde Rivet Works ColEMERY WHEELS,| | / ,; @ fe 
Brst Rivers, Srixes, Woop Screws, Scrrw Bours,] ROOPER & HARRIS, Ld., Emery Works, Stafford. ri AW a 
Nuts. 9531 Established in 1875 at East Greenwich as A. H. es... zy @ ° ‘ = 
WEIGHING MAOHINERY. T a 
Kody SOW Ce cael. AY WARD TLERG (0 : ee 
Cgeibon Stor Mosk Vek rate ; 
Windsor Shred, or FA MPU M OS RL PONTO E RE eR 
Me ntfloud, PLEASE WRITE FOR CATALOGUES TO 


EAM TEU 


Cunchester: meg 4 885 Wuitecross STREET, BARRY, HENRY & CO., Ltd., ABERDEEN, 


Tele. Addrese—“ WEIGHING, MANCHESTER.” LONDON .E.c. 3 and 4, Lime Street Square, London, E.C. oes 


DAVEY PAXMAN & CO., ., Engineers, COLCHESTER, 
ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 
































Portable and Semi-Portable Horizontal Winding Engines, Cet Semi-Fixed Engines and 
Semi-Fixed and Boilers, Vertical Ho es and Boilers, ilers, 
Horizontal Oompound P and Semi-Portable | Compound Horizontal Fixed 68, 
Vertical Engines and Boilers, 8, Cornish, Lancashire, and other " 
Competitive Trials at N tle, J 1887, to all 

‘ewoas te, auty,3 - negate . makers. The Ques PRIZHS 


Engines, Le. 
£200 for Best Compound Portable Engine, | £100 for Best Single-Cylinder Portable Engine, 
Wi warded to D. P. & Co.'s Engines in conseq f extrem 1 esign, and smooth 
. rear cenuaee wed working. See ausuee 4 P. & Oo. have established is 66. c percent yoy that of the A. , 
4 nomic Se at the great Cardiff Trials in 1872. 
a? rPaRnis Er Bi Trio 1S3S9. 
=== PD. P. & Co. have been —eos TWO —— MEDALS and ONE SILVER MEDAL for their Steam Engines and Boilers. 











na SEY DAVEY PAXWAN & 00, ‘NGRERS, COLQHESTER Meee 
Tue INDIA-RUBBER, GUTTA PERCHA, AND TELEGRAPH WORKS CO.,L?- 
MANUFACTURERS OF] HLHOTRICAL yahen GiINEERS, vice. oF 
CABLES. INSULATORS. ARC LAMPS 4» | CARBONS. 
WIRES. DYNAMO MACHINES. FITTINGS. TORPEDO 
INSTRUMENTS. MOTORS. BATTERIES. | APPARATUS. 





Oontracts entered into for the Erection and Equipment of Oentral Lighting Stations, the Lighting of Ships, Factories, Houses, and the Supply of Complete 
Plant for Electrical Traction and Transmission of Power. EsTIMATES AND PricEs ON APPLICATION. oe, i 





Head Offices : 106, Cannon St., LONDON, B.C. Warehouses: 100 to 104, Cannon St., LONDON, B.C. Works: SILYERTOWN, ESSEX; PERSAN-BEAUMONT, FRANCE. 


HOSPHOR BRONZ 











IN INGOTS, CASTINGS, OR WIRE. 
PEoOosPHon Tin & COPPER. 


MEANGANESE: BRONZE. 


MARINE WHITE BRONZE & PLASTIC METAL. 


BABBITT’S, Kingston’s & Fenton's Anti-Friction Metals. 








BILLINGTON & NEWTON, LONGPORT, STAFF. 


Agente—London : HAUGHTON & 00., 110, Gannon Street, B.0. North of Europe: A. SINGTON & 00., 31, Portland en Manchester. Scotland: P. & W. MACLELLAN, Trongate, Glasgow. 9584 
Agent for Liverpool, Mr. THOMAS HOSKING, x Thomas Street, South Castle Street. 

















J 








aaa 





A — 











Oct. 7, 1892.] 


ENGINEERING. 





437 








ELECTRIO TRANSMISSION AT THE 
MINES OF FARIA. 

La Société des Mines d’Or de Faria some time 
ago erected a complete electrical plant for raising 
the ore and pumping the water out of its mine, 
which is situated in the State of Minas-Geraés, 
Brazil. The installation is not a large one, neither 
is the distance great between the generator and the 
motors ; the interest in the machinery lies in the 
fact that it was designed to be entirely independent 
of skilled supervision. To this end it was deter- 
mined to employ a double system of transmission, 
one for the winding engine and the other for pump- 
ing. The winding engine was made to be manipu- 
lated entirely mechanically by means of clutches, 
the electric circuit not being broken, and the motor 








ment, Fig. 14). A second wheel at the other end 
of the shaft is provided for the use of an additional 
motor when necessary. On the central portion of 
te shaft are two clutches, with a hand lever 
between them. When the lever is vertical the 
springs inside both clutch-boxes are compressed, 
and the clutches are idle on the shaft. By in- 
clining the lever to either side the springs of one 
clutch are released, and engage the box, making it 
rotate with the shaft, the other clutch still remain- 
ing idle. Each clutch-box carries a pinion ; 
one pinion gears directly with a wheel on the 
second shaft, while the other transmits its 
motion to the same shaft, through an _ inter- 
mediate wheel. Thus the second shaft turns in 
one direction or the other, according as one clutch 
or the other is in gear, and in each case at about 
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constantly running in one direction. To enable 
extensions to be made, matters were so arranged 
that a second dynamo could be placed in series 
with each generator and with each motor, thus 
doubling the power without any interference with 
the line or switches. The generators and motors 
were identical, so that by keeping a single spare 
one a breakdown at either end of the line could be 
made good. The motors were driven by belts from 
a turbine on a horizontal axis. 

The winding engine had to raise 50 tons from a 
depth of 40 metres (131 ft.), with a possible exten- 
sion to 80 metres. A speed of 1 metre per second 
was adopted for the skips, with a load of 420 kilos. 
(925 lb.), and provision was made for 10 horse- 
power on the motor shaft. The winding engine 
Is provided with Megy clutches of the type illus- 
trated in Figs. 14to 17 above. Power is trans- 
mitted to the first shaft from the pinion in 
the motor by helicoidal gearing (see the develop- 








the same speed. The second shaft transmits 
motion to the next by means of toothed wheels 
outside the frames. The third shaft is practically 
double. The inner part is driven by the gearing 
just described, and is surrounded by a hollow 
shaft, on which are the brakes and the driving 
pinion for the winding drum. The brakes are 
double, comprising a clutch and a brake proper. 
Both are shown in section, the former in Fig. 15 
and the latter in Fig. 16. It will be seen that if 
the shaft turns in the direction of arrow No. 1 
(Fig. 15) the spring in the box A B is seized and 
held detached from the box; it can, consequently, 
turn with the shaft without carrying with it the 
box. This latter cannot turn in the direction 
named because, in the box C D, the spring is 
forcibly applied to the wall of its case by two 
wedges. Let us suppose that the central shaft 
turns in the opposite direction (No. 2 arrow). The 
spring A B remains extended against the interior 








wall of the box; it carries the latter with it, and 
this movement is free, since in C D the cams hold 
the catches in such a way that it is compressed 
sufficiently to enable it to turn without friction. 

On the right-hand side of the winding engine the 
parts are disposed in the reverse order. If the 
suspended weight overcome the motor the result- 
ing effort is no longer transmitted by the interior 
shaft to the exterior shaft, but on the contrary by 
the hollow shaft to the solid one. The two boxes 
necessarily participate in the motion, and, further, 
the spring of the brake is locked in its case by the 
pawls, either on one side or the other, and all 
movement is prevented. The winding engine is 
thus of the self-sustaining type; the load will 
never run down except the power is applied. In 
the case of asudden shock, however, the brakes will 
slip a little, and relieve the strain. (Figs. 5 to 8, 
page 448, are general views of the winding engine.) 

As the winding engine is stationary during the 
time skips are being connected and disconnected, 
provision had to be made for regulating the dy- 
namo, or for absorbing the energy of the electric 
current during this period. For this latter pur- 
pose a rheostat, or adjustable resistance, is pro- 
vided, as shown in Fig. 4. This is put in and out 
of circuit by the movement of the clutch lever of 
the winding engine. The terminals of the motor 
and of the lever are marked with the same 
numerals. The lever is supposed to be in the mid 
position, corresponding to the state of rest of the 
winding engine. The first section of the rheostat 
is intercalated in the line, in order to prevent any 
inconvenience should the governor of the turbine 
fail to act ; it is possible by adjusting the handle 
A of the rheostat to put in derivation one or more 
of the other sections, according to the amount of 
energy it is desired to absorb. Figs. 18 and 19 
show the arrangement more clearly. The resistance 
A B is such, with relation to C, D, E, F, that it 
only passes an insignificant portion of the current, 
and that consequently it may be kept constantly in 
circuit without loss. There is thus a double regu- 
lation ; the governor of the turbine shuts off part 
of the water, while the current is reduced by the 
action of the resistance. 

The Pumping Plant.—The pumping plant is 
shown in Figs. 9 and 10, and is of the following 
dimensions : 

Diameter of pump piston 120 mm. (4.72 in.) 
Stroke - oa .. 800 ,,- (11.8 in.) 
Revolutions per minute 34 and 17 
Height of lift ... at st ft - 362 fe) 
Capacity per second for 40 m. 
ae a me : 6 litres (1.32 gals.) 
Capacity per second for 80 m. 
ee acy bi oe pie ad 

There are four pump barrels, arranged in pairs, 
and driven by a two-throw crankshaft. This shaft 
has at its central part two toothed wheels gearing 
into pinions and a shaft above. One only of these 
pinions gears at a time, according to a speed of 18 
or 36 revolutions is desired. The pinion shaft is 
driven by belt from the motor. The entire plant 
can be installed in a space of 4.15 m. (163 in.) in 
length, 2.20 m. (86 in.) in width, and 2 m. (78 in.) 
in height. The pump can utilise 56 or 10 horse- 
power according as one or two motors are em- 
ployed. By means of a rheostat in the circuit the 
speed can be adjusted. 

Turbines.—It was arranged that 10 horse-power 
should be available for winding, and assuming a 
total efficiency of 50 per cent., this required a tur- 
bine of 20 horse-power. For the pumping 5 horse- 
power was deemed suflicient at first, but to provide 
for future contingencies a 20 horse-power turbine 
was provided for this, Thus two similar turbines 
became possible. Their construction is shown in 
Figs. 11 and 12, the section of the wheel being 
taken in the upper part in a vertical plane passing 
through the axis, and in the lower half in a hori- 
zontal plane also in the axis. The axis is hori- 
zontal ; the wheel is .70 m. (274 in.) in exterior 
diameter, and .2 m. (7.8 in.) thick at the crown. 
The water enters at the centre, and is distributed 
at two extremities of a horizontal diameter by 
means of a regulator. With a head of 12 m. 
(39 ft. 4 in.) above the axis of the wheel, and a 
supply of 120 litres (26 gallons) per second, 
each turbine will give 20 horse-power at a 
speed of 225 revolutions per minute. The 
regulator, by means of three friction wheels, can 
drive in either direction or disengage from a large 
toothed wheel situatued in the rear and loose on 
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the axis. The starting lever, fixed to the sluices, 
lies against the exterior face of the rim of the 
wheel, Its form is such that it forms a spring, and 
when the handle is drawn forward it is detached 
from the wheel ; the handle can then be manipu- 
lated independently of the wheel. At other times 
the handle lies against the wheel and is carried 
with it by aid of some small projections. At each 
end of its stroke the lever meets with an inclined 
stop which raises it from the wheel and so breaks 
the connection between the two. 

The generating dynamos are driven by cotton 
belts, as shown in Figs. 1 to 3. The turbine 
A is for driving the pumps through the dynamo E, 
while a second dynamo can be placed at E' if de- 
sired. The turbine B is for the winding, and 
drives the dynamo G. 

Dynamos..—The dynamos are all of the Gramme 
type, series wound, and are alike both for the 
generators and motors. The following are the 
particulars : 

Winding. Pumping. 
Gramme machines « No. 7 o. 6 
Power at the motor shaft 10H.P. 5H.P. 
Difference of potential at 
terminals of generator.. 330 volts 285 volts 
Amperes ... bak 7 33 20 
Revolutions, generators.. 900 1100 
= motors... 650 800 
Resistance of line : 1.8ohms 1.8 ohms 
Efficiency between gene- 
rator and motor .. 55to58 p.c. 52 to 54 p.c. 
Weight... - ..  1300kilos. 500 kilos. 

At each end of the line the electric conductors 
are insulated ; at the other parts they are naked. 
They consist of cables made up of thirty-six wires 
of 1 square millimetre section each, and are fixed 
on posts at 18 m. to 20 m. (59 ft. to 65 ft.) distance. 
The posts are double, separated by about 1.5 m. 
and cross-braced. 

When the winding engine commenced work the 
rheostat was experimentally fixed at such a posi- 
tion that the current was 33 to 34 ampéres during 
the lifting of the load, and was reduced by the 
action of the governor on the turbine to 17 or 18 
ampéres during the period of rest. Since then the 
apparatus has worked continuously, except during a 
stoppage resulting from an accident to the canal. 

Weareindebted for our illustrations and informa- 
tion to a paper contributed by M. A. Bovet to the 
Société des Ingénieurs Civils. 





QUICK-FIRING GUNS. 
(Concluded from page 423.) 

THe most important details of that class of 
ordnance designed for rapid firing are those of the 
breech mechanism and of exteacting the cartridge 
cases. These, however, include certain other 
devices, very interesting in themselves, but which 
do not include questions of orinciple, and therefore 
there is not any occasion to consider these in the 
present criticism of the four types of quick-firing 
guns under consideration—those of Armstrong, 
Canet, Krupp, and Schneider. Moreover, it 
generally appears that some of these supplementary 
devices may, with certain variations, be applied to 
other types of guns than those for which they were 
specially designed. Such devices are those for 
firing the charges, whether by electricity or by 
percussion, and English and French guns are 
alike equipped with both means, either of which 
can be used at will ; other devices are the safety 
apparatus to prevent accidentally unlocking the 
block; safety devices for preventing premature 
discharge of the cartridges before the complete 
closing of the breech ; contrivances for preventing 
the breech being opened before the round has been 
fired, &c. A special advantage possessed by the 
Schneider system, however, may be mentioned, 
which other guns of the same olass do not possess ; 
in case of a missfire, the percussion striker can be 
reset simply by pulling on the firing rod. 

Armstrong, Canet, and Schneider Carriages.— 
MM. Schneider and Co. point out that all these 
—— are of the central pivot type; their 
special characteristic is to allow the gun to recoil 
in the line of its axis, and to store up the power 
that is generated, in such a way as to bring the 
gun back into firing position automatically. All 
three of these constructors have especially devoted 
their ingenuity to reduce the effect of shock on the 
carriage and of strain upon the deck of the ship on 
which the gun is mounted ; at the same time ren- 
dering it unnecessary to point the gun for each 
discharge. In order to fulfil these conditions the 
three carriages present arrangements which are in 





reality only variations of the same principle, 
namely, the use of an intermediate frame between 
the gun and the main frame, which supports the 
trunnions, and in which the gun recoils upon suit- 
able guides. The three arrangements appear 
equally well adapted to the solution of the problem, 
and the differences between them really refer only 
to the connection between the gun and the carriage, 
and the greater or less facility offered for displac- 
ing and remounting. Both in the Armstrong and 
in the Canet mounting the devices adopted appear 
well suited for the purpose. The arrangement of 
the Schneider carriage is open to improvement, as 
in the actual construction the operation would 
be somewhat longer, but the present is only a tem- 
porary device and has been altered in carriages 
already subjected to trial. 

In the new arrangement the upper part of the 
cradle is done away with, and the gun can be re- 
moved with great facility. Each of the three 
carriages is fitted with the hydraulic brake ope- 
rated by variable openings and constant resist- 
ance. In the Armstrong carriage there are two 
cylinders, on the right and left and below the gun ; 
they are carried on the oscillating sleeve. In the 
Canet mounting there is only one brake cylinder, 
also placed below the gun on a supplementary piece 
which does not exist in the other two mountings, 
and which is intermediary between the gun and the 
oscillating frame. In the Schneider system there 
are four brake cylinders coupled in pairs on each 
side of the gun, so as to form really only two 
cylinders from a constructive point of view. These 
cylinders are placed in recesses in the slides and in 
the plane of the recoil; the arrangement possesses 
the special advantage not existing in the two other 
systems, that there is no tendency to set up any 
reverse strains that tend to produce an oscillating 
movement in the chase of the gun at the moment 
of firing. 

In the Canet and Schneider carriages the cylin- 
ders move and the pistons remain stationary ; the 
contrary system is adopted in the Armstrong car- 
riage. The displacement of the liquid in the 
cylinders is determined by arrangements already 
adopted by the various constructors in other 
systems of carriages. Thus in the Canet system a 
central counter rod is adopted, and in the Schneider 
carriage a well-known system of coupled cylinders. 
Both these systems have been thoroughly proved 
in practice, and adverse criticism can only be 
directed at certain points of detail, which may be 
more or less important according to the special 
object desired to be obtained. As regards delicacy 
and complication the Armstrong and Canet car- 
riages are certainly less satisfactory than that of 
Schneider, which is constructed without a single 
valve or spring. In this system, as_ well 
as in that of Armstrong, if the gun is not 
in use the liquid in the brake is not under 
pressure. In the Canet carriage, on the 
other hand, the liquid is always under a 
certain pressure, which of necessity causes a 
difficulty in keeping tight joints, and gives more 
trouble to maintain the apparatus in working 
order. That this is so is proved by the addition 
of the pump to the apparatus, to maintain 
the desired pressure in the cylinders, such an 
auxiliary being unnecessary in the Schneider 
arrangement. In the Canet system the regenerat- 
ing Belleville springs act upon the brake in order 
to bring the gun back into firing position, and a 
means of regulating the action of the brake and 
the spring is therefore necessary. This is not the 
case with the Schneider brake, as the regulating 
springs are so arranged as to be entirely inde- 
pendent of the brake. The regulating device is 
only necessary to secure the initial tension required 
in the springs to bring the gun back into firing 
position when it is elevated to its maximum angle. 
It should also be remarked that the regenerating 
springs in the Schneider system have the same 
range of movement as that of the recoil, whilst in 
the Canet system this range is much smaller, the 
result being that there is less certainty of the gun 
being brought back into firing position. Inthe Arm- 
strong carriage the regenerator, which is inclosed 
in a cylindrical casing in the gun, is not visible, 
but it appears to act somewhat like the same organ 
in the Schneider mounting, and to be equally inde- 
pendent of the brake. The constancy of the 
volume of liquid which flows through the Schneider 
brake prevents all shock, and the return into 
battery, while more rapid than in the other mount- 
ing:, does not exceed a desirable limit, since no 





trouble has arisen from this cause during the 
various experiments which have been made. In 
the Schneider system the arrangement of brakes 
comprising four cylinders has the effect of dividing 
up the strains due to recoil, and of distributing them 
over four points of the cradle, by means of the four 
piston-rods, which is an extremely favourable con- 
dition. Moreover, by means of this distribution of 
strains it has been rendered possible to reduce the 
diameter of the cylinders and the length of recoil; in 
other words, the brake acts with greater energy. With 
the brake having one or two cylinders the diameter 
has to be increased to reduce the recoil, and this 
reduction is naturally less with one than with two 
cylinders. It is for this reason that with similar 
mounting the length of recoil in the Canet gun is 
40 cent.; in that of Armstrong 33 cent., and in 
the Schneider only 32.5 cent. Reduction in the 
length of recoil permits the size of the carriage in 
the direction parallel to the gun, to be also reduced, 
and at the same time it does not increase the strains 
thrown upon the deck of the ship, provided that 
the mounting is designed with the base of large 
diameter, and that the height of the trunnions 
above the ground is comparatively small. Of 
course, this part of the problem is of less im- 
portance in carriages for coast defence. For naval 
purposes the Schneider carriage appears to be ad- 
mirably adapted. Its base is greater than either 
those of Armstrong or Canet, and the centre of 
the trunnions is only 1 metre above the ground, 
whilst it is 15 cent. more for the Canet carriage, 
and still greater in that of Armstrong. It may 
be mentioned in passing, that further experiments 
to elucidate the exact value of these points are to 
be desired. As to the weight of the various car- 
riages there is no doubt that the advantage lies 
with Schneider; his mounting is 600 kilos. less than 
that of Canet, and 950 kilos. less than that of 
Armstrong. The respective weights of the three 
carriages, not including the shields, are about 
4700 kilos., 5300 kilos., and 5600 kilos. 

As regards the space at the rear of the gun, the 
small dimensions of the brake cylinders, and the 
way in which they are placed, secure certain advan- 
tages in the Schneider system ; the man training 
the gun has a larger free space for manceuvring, and 
the cylinders are completely sheltered by the 
shield. In the Armstrong and Canet systems 
this security is equally well afforded, because 
the brakes are placed beneath the gun. Facility 
for training, both in direction and elevation, con- 
duces largely to rapidity in fire. To secure this, 
the English and French builders place the con- 
trolling wheels under the hand of the man 
training the gun, that is to say, on the left. 
The operator brings the gun to bear upon the 
target by moving these wheels, and the same 
man fires the gun. As to the best relative posi- 
tions of the two handwheels it appears difficult to 
lay down any absolute rules, as it appears to be 
largely a question of habit and personal preference. 
In the Canet and Schneider arrangement one man 
trains the gun and fires it. In the Armstrong car- 
riage the gear for training in direction is duplicated 
on the right-hand side, which suggests the necessity 
of an assistant to train the gun; the two men stand 
each on a small footplate and thus move round with 
the carriage. This arrangement is somewhat com- 
plicated and does not appear to have any special 
advantages ; in the other systems the men stand 
upon the ground, which is a more certain platform; 
in the Schneider arrangement the steadiness is still 
further secured by the action of the shoulder-plate 
attached to the carriage, against which the operator 
leans to obtain greater stability. 

In the Canet mounting an arrangement was intro- 
duced by which only one handwheel was necessary 
for training in both directions, a special inter- 
mediate gearing being necessary to secure this 
result, and as this was liable to lead to error the 
arrangement has been abandoned. Electrical 
agency has also been introduced for the same pur- 
pose ; it is probable that if either of the other two 
constructors were required to do so they would 
scheme devices equally efficient; as, however, at 
present, there does not appear to be any special 
advantage in using electricity for this purpose, there 
is no good reason for discussing the subject. 

The other parts of the three carriages under con- 
sideration do not call for much remark ; it may be 
mentioned that in two of them, those of Armstrong 
and Canet, the carriage rotates on a series of balls 
resting on bed-plates. There is also introduced a 
set of Belleville springs for throwing the greater 
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COMPARATIVE DIMENSIONS AND EFFICIENCIES OF ARMSTRONG, KRUPP, CANET, AND SCHNEIDER QUICK-FIRING GUNS. 
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part of the weight of the mounting on the centre 
of the underframe when the gun is not being 
fired. 

This arrangement does not appear to insure any 
greater freedom in movement of the carriage, and 
the compression of the springs when the gun is 
fired, producing some displacement of the gun, may 
readily interfere with precision in firing. In the 
Schneider mounting a ring of live rollers is em- 
ployed for training in direction. The arrangement 
of all these parts is very simple, and, indeed, the 
arrangements for completely revolving the three 
mountings, as well as for turning them through the 
comparatively small angles generally necessary for 
training in direction, can be effected in about the 
same time with each carriage. 

Ammunition.—The four guns under considera- 
tion are arranged for the reception of metallic 
cartridges. Inthe Krupp, Canet, and Schneider 
systems the projectile is inserted in the case of the 
cartridges, so that the gun is loaded in one opera- 
tion; in the Armstrong system the projectile is 
independent of the cartridge, and there are two 
operations for loading as in ordinary guns. The 
saving of time which might be obtained in this 
latter system by the suppression of one of the move- 
ments of the breech-block is certainly lostafterwards 
in loading. For the Krupp, Canet, and Armstrong 
gunsthecartridge caseisstamped out inasingle piece, 
in the Schneider system the base of the cartridge is 
fastened to the body of the case. The selection of 
metal for the case and the best manner of fastening it 
to the body have been made the subject of numerous 
experiments at Creusdt, where the problem appears 
now to have been perfectly solved, and is the result 
of a great deal of interesting information on the 
manufacture of cartridges of large dimensions. This 
manufacture has been greatly simplified, and the 
strength of the base has been carefully tested for 
each cartridge, which evidently cannot be done 
where the cases are made of one piece. 

Comparative Efficiency of Quick-Firing Guns.— 
If we compare the power of the four systems under 
consideration, it may be stated « priori that the 
Krupp gun has to stand by itself, although it 
approximates somewhat that of Armstrong. 

This is brought out in a striking manner by the 
following Table, in which are given the weights of 
the projectiles and the initial velocities, as well as 
the striking energies of each type : 














Weight in Kilo-| Velocities in | In Metric 
grammes. Metres. ‘ons. 
Krupp... ee 34.5 742 18,994 
Armstrong Py 45.36 650 19,164 
Cit nk 40 750 to 760 { pcs 
o= 153 





Schneider .. ve 40 809 29,451 

The velocities given above for the three guns— 
Armstrong, Canet, and Schneider—are those which 
have been officially reported in France by the 
recent Artillery Commission. The Schneider gun 
having the greatest efficiency, it has been taken 
as a unit, and that of the other guns has been 
— proportional in the following list, which 
shows : 


Schneider és aes ike 2p --. 100 
Canet Sia Rex ee aa Sea <n 
Armstrong ars Sea os rok acai) 
Krupp _... aa ; ea coe) ae 


This superiority in the energy of the Schneider 
gun has been necessarily obtained by the use of a 
heavier charge, but this charge may be assumed 
as normal, being 12.8 kilos. for Schneider, and 
9.750 kilos., of the same powder, for Canet ; 
these two figures are almost in the same pro- 
portion as the velocities obtained; the working 








pressures, it may bementioned, remain within prac- 
tical limits not exceeding 2500 atmospheres, which 
the Schneider gun, carriage, and cartridge can 
sustain without any danger. 

The above Table contains the summary of the 
principal data of the four systems considered in 
this article, as well as the results obtained in 
various experiments carried out in the presence of 
a French artillery commission, at least so far as 
concerns the Armstrong, Canet, and Schneider 
guns. According to statements made public by the 
various constructors, results, especially as regards 
the velocities, much more striking than those given 
here, have been obtained ; but these results have 
always been reported in a confused and incomplete 
manner; sometimes the weight of the projectile and 
the nature of the powder employed are not stated, 
sometimes the calibre of the gun itself is for- 
gotten. Thus we have heard a great deal of a velo- 
city of 880 metres obtained with the 15-centimetre 
quick-firing gun, and with B.N.G. nitro-glycerine 
powder, which is quite unsuitable for active ser- 
vice ; it has been recorded that the velocity of 
1013 metres was made by the Canet gun of 
5.7 millimetre calibre, but the fact was omitted 
that this gun had the unpractical length of 
80 calibres. 

It would be out of place to refer in detail to 
these results, because this investigation has been 
limited to guns of 15 centimetres, and it appears 
prudent to reserve further investigation of these 
marvellously high results claimed, until experi- 
— shall have established their existence beyond 

oubt. 





THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorRESPONDENT.) 
(Continued from page 405.) 

SaturDAY morning, May 7, found us speeding 
over the fertile pasture lands rolling in green 
billows to the horizon and dotted with herds of 
cattle, the horses in their winter coats looking as 
if they were sadly in need of a shave or were deve- 
loping into the celebrated winged steeds of anti- 
quity. At Council Bluffs we stopped a short time, 
and one of the party bought a paper, which banner 
of the hustling West was dated Sunday, May 8; an 
issue twenty-four hours in advance seeming to be 
considered the proper sort of enterprise in a 
western journal. However, he was equal to the 
occasion, and said immediately, ‘‘ Here, I don’t 
want this, give me Monday’s paper.” 

The; cameras had been diligently at work all day, 
and the owners met to compare notes, when it 
appeared that one gentleman who had been particu- 
larly active and who was under the impression that 
he must have nearly exhausted his films, found that 
he had been taking pictures all day on a white 
paper roll, which is used to teach beginners, he 
having, in his desire to get everything, entirely for- 
gotten to remove this practice sheet. During this 
day’s trip we were frequently in doubt as to our 
further progress, for we were crossing the level 
country in Nebraska, and the water was on all 
sides. To add to the complication the engine 
seemed tired (of course the wheels were so), and 
had a fashion of getting off the track to rest at 
intervals, and this involved considerable hard work 
and much harder language on the part of the train- 
men. After two of these rests it appeared that a 
tender axle was bent so as to compel the greatest 
caution in proceeding, and just then it began 
to rain as if it had never rained before. The 
storm increased and the waters were rising, again 
threatening to cut off further progress, but for- 





tunately for us we obtained another engine and 
sped off westward at a rapid pace. The danger 
was not imaginary, for the waters rose so rapidly 
as to cut off travel for a week, our train being the 
last one which passed. That night the entire party 
assembled in one car and had a sort of variety 
show. There were orations, historical stories, banjo 
playing, and musical performances. The thunder 
furnished the applause and the lightning illuminated 
the darkness outside, while the tremendous rain on 
the roof was a suitable accompaniment. All this 
went on as we sped west into Colorado at 60 miles 
an hour. The next morning we waked up into a 
bitterly cold climate, and over the bare brown 
stretches of prairie drove a whirling snowstorm, 
followed by clouds of grey fog. A tiny little calf 
separated from a herd stood shivering in the wind 
and roused our sympathy as we shot past him. We 
reached Manitou, shown in Fig. 7, page 440, at 
9 a.M., and in front of us were the gaunt, ragged foot- 
hills of the Rockies, their low pines and greyish 
furze powdered thick with snow ; while Pike’s Peak 
formed a background of grandeur unsurpassed. 
Although it was not actually raining the sky was 
overcast and the air laden with moisture. Car- 
riages were in readiness, and we drove to the won- 
derful Garden of the Gods. On every side were 
the strange red rocks in numberless fantastic forms 
as though tossed by Titans, gigantic toadstools, 
weird and comic faces, animals, and even fish. 
Some of these are to be noted in Figs. 8, 9, 
and 10. Wild yellow sweet peas and unknown 
bell-like blossoms of blue and purple grew among 
the short spare grass. Before us was the gateway 
to the garden rising 400 ft. in height, shown in 
Fig. 11, looking through which we saw the low 
hills, their delicate grey-green shades contrasting 
beautifully with the deep red of the great boulders. 
Passing through the gateway we turned and saw 
the Rockies, towering through drifting mists, peak 
behind peak, snow-crowned, vast, and rugged. As 
we passed on through the garden the clouds to 
westward swept away and the pure silver sky 
shone out behind the dark-green foothills, 
while above, the white mist coiled and uncoiled 
about the ragged summits, and a sudden rift in 
the clouds let a single ray of sunlight fall on the 
gleaming snows of Pike’s Peak, which rises to some 
14,400 ft. above the sea level. On we drove, past the 
clashing Rainbow Falls to the delicious iron spring 
and to the wonderful cave. Here, lamp in hand, 
we passed down a narrow pathway deep into the 
ground. Curious and beautiful stalactites hung 
dripping above us, and crystals glittering like 
diamonds. We stopped in one vast dim cavern, 
where the rocks over our heads shelved up into a 
great black void, and from a sort of balcony a man 
played on a natural organ formed of stalactites of 
varying size. The sweet but hollow music echoed 
weirdly through the great vault in faint tunes. 
Then our guide struck another formation, which 
gave forth the deep riag of a chime of bells. 

Ihe explorations of the various cafions was a 
work of great interest, and the visitor should 
certainly see them all (two are illustrated on 
page 257 of ENGINEERING, vol. xlii.). Abeyance 
Caiion, where H. H. was buried, is equally worthy 
of a trip. Nor should the tourist omit the ride 
to the summit of Pike’s Peak. When the 
writer was here, in 1885, the ascent was ex- 
tremely difficult, and had to be made on mule 
back, but now there is a railway, and that of 
itself is an object of interest, especially if the 
tourist makes the ascent. It was surveyed in 1884 
and zig-zags up the peak for nearly nine miles, with 
an average ascent of 1320 ft. per mile. Between 
the tracks are two steel cog rails. The engine 
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Fic, 9. Moruer Grunpy, GARDEN OF THE Gops. 


has a slant of 8 per cent., so that when on a 16 per 
cent. grade the train is level. There are three sup- | 
porting wheels on each side of the engine and three | 
driving wheels, which fit into the cogs, two being | 
constantly in use and the third reserved for emer- 
gencies. Each car has an independent cog brake, 
and will seat fifty people. The road bed 1s 15 ft. 
wide and constructed with great care. It is said, 
the train at three miles per hour speed can be 
stopped in 20in. The rarity of the air makes 
everything expand in this locality. As to the view 
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THE YOSEMITE, ALASKA, AND THE YELLOWSTONE. 














Fic. 11. THe Gateway AND PIKr’s PEAK. 








Fic, 12. Prre’s Peak AVENUE. 


from the summit and on the way up, no one can in ENGINEERING (see vol. lii., page 256). On return- 
adequately describe it; and if clouds are plenty, | ing from Pike’s Peak, let the visitor stop at the 
a great deal of it will be left to his imagination. Bath House and take one of the celebrated natural 
This very interesting line has already been described spring baths, The waters are charged with soda 





and iron, and the bather finds himself almost put 
to sleep by their soothing influence. A large 
swimming pool is attached, and affords a most 
delightful recreation. Having concluded the bath 
and the swim, the visitor is advised to take a large 
tumbler of Manitou ginger ale, well iced, and then 
if he does not say “‘life is worth the living” he 
had better die right there, for he will be useless 
anywhere else. After a good dinner at the Cliff 
House and the ‘‘ Mansions”—for the party had to 
be divided—we started on our train for Colorado 
Springs, and from the hotel shown in Fig. 12, we 
took a farewell look at Pike’s Peak as shown there, 
and were soonspeeding on our westward way. A glance 
at the Railway Company’s map will show that the line 
from Colorado passes straight through the cafions, 
despite the fact that there are 15-deg. curves or more 
for very many points. We went but a short distance 
that night, for one of the greatest attractions of this 
entire trip was the arrangement made by Raymond 
and Whitcomb to have our trains put on the side 
track whenever desired, so we could always secure 
the finest scenery by daylight. We reached Caiion 
City quite early, and went up into the town, where 
the party received an invitation to attend a concert 
given by the Glee Club of the students of the 
School of Mines of Colorado, who were making a 
tour through the State to raise money for their 
library. After an enjoyable evening they returned 
to their train and went to bed just as com- 
fortably as though in a hotel. Always having 
our dining-car, we were perfectly independent 
of any hotels or restaurants, and had a uniform 
quality of food which could not be claimed for any 
eating places we saw unless on the plea it was 
uniformly bad in them. We saw plenty of restau- 
rants, and many bore the sign, ‘‘ Quick-Order 
House.” One added, ‘‘ A fine meal, 25 cents, and 
a perfect gorge 50 cents.” As we expected the 
next day to have a Royal Gorge provided from 
Nature’s own storehouse, this did not attract 
us, and sleep reigned profound in the car, only 
broken by certain sonorous notes from certain 
sections. 

There are many interesting trips to be taken at 
Manitou, and if one could only be left to enjoy 
them at leisure and in peace a much better impres- 
sion would be left upon the visitor. But you are 
continually called upon by the guide to admire this 
or that feature from the standpoint of some one 
else’s imagination. For instance, while in the 
Garden of the Gods, where the mind naturally 
reverts to that time when this was undoubtedly 
the bottom of a great inland sea, whose waters 
have, by steady attrition for years and centuries, 
worn the rocks into the curious shapes presented, 
and when one thinks of the littleness of the pre- 
sent race and the short time of their tenure upon 
earth, itis most rasping to be suddenly startled by 
‘¢ Mister, that ere rock is called the Dutchman, 
since it looks like Hans, and next to it is Hans’ 
wife and the baby.” Or ‘‘ This rock is the Eagle 
and the Bear, showing the eagle in the act of attack- 
ing the bear.”’ You feel like attacking the speaker, 
and one of the ladies told him she had no imagina- 
tion and never could see resemblances, and did 
not want to ; but this only stimulated him to try 
and make them so unmistakable that she must 
admit them. The visit to the Grand Cavern is 
worthy of the time and trouble, for, in the writer’s 
opinion, it ranks next in beauty to the celebrated 
Luray Cave of Va.; moreover, the trip itself through 
the Cafion (Ute Pass) and by Rainbird Falls repays 
the visitor. In the cavern is Grant’s Monument 
made by piling loose stones in a pyramidal form, each 
visitor adding one. Some bones are alsoshown you, 
said to be those of a cave dweller ; as they cannot 
be inspected, the chances are that the bones are 
much more modern and most probably those of 
some unfortunate cat or dog, who, having seen the 
Grand Cavern, was so overcome that it died there. 
‘* See Rome and die,” why not then do the same at 
Manitou? The writer preferred to live and to 
go to Cheyenne Cafion, not to see where H. H. 
was buried, but to see the seven falls rising one 
above another to a height of 500 ft., as shown in 
Fig. 6. 

The train left Caiion City for the Grand Cafion 
at an early hour, and soon came to a halt at its 
entrance, as some supposed, to give us a view of 
the State Penitentiary, a fine stone building which 
contains 400 convicts, some of whom we saw work- 
ing on the road under a guard ; but after a census, 
in which each man denied having broken any law 
the previous night, it turned out there was a famous 
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soda spring a short distance from the track, and in 
a twinkling the train was deserted for the spring. 
The water was clear and cold, and tasted delight- 
fully, even taking kindly to a suitable mixture of 
spiritus frumenti ad libitum. Resuming our jour- 
ney, we entered the Royal Gorge, and were soon 
whirling along the caiion by the side of a most 
beautiful stream which continually disputed the 
right of way with the railroad track until the latter, 
apparently in sheer desperation, surrendered, and 
gave the insistent stream the whole cajion, where 
the track is suspended as shown, and the stream 
yacg under it. This has been fitly named the 

oyai Gorge (see ENGINEERING, vol. xlii. page 243), 
and the height of the walls on either side may be set 
at nearly half a mile. To the spectators gazing from 
the rear platform up at the narrow band of blue 
sky, the cliffs seem to plunge headlong in wild 
and shattered confusion to the swirling foam of the 
stream at their foot, while looking backward they 
tower one behind another, the sunlight slipping 
down here and there through a deep gorge and 
lighting the mica, the red sandstone, and the green 
serpentine on their sides, as the smoke of the 
engine rolled back in the clefts, At the end of 
the gorge a single enormous boulder stands like a 
sentinel, and on all sides the pale green hills sweep 
away in broad curves, Here, in the sand between 
the tracks grew delicate white anemones. The 
irrigation trough followed the railroad for a long 
distance through this caiion, and is one of many 
such encountered in Colorado. By the aid of these 
great engineering auxiliaries the waste places have 
literally been made to blossom as the rose. 


(To be continued.) 
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The Electro-Magnct and Electro-Magnetic Mechanism. By 
Sitvanus P. THompson, D.Sc., B.A., F.R.S. London 
and New York: E. and F. N. Spon. 

Tue public owe a debt of gratitude to the Society 

of Arts for inducing Dr. Thompson to undertake 

the task of delivering a series of Cantor lectures 
from time to time. From the first series there 
resulted his splendid book on dynamo-electric ma- 
chinery, and from the last series the work before 
us. It is needless to say that it displays a wonder- 
ful acquaintance with the achievements of the early 
electricians. The author seems to have made himself 
acquainted with every detail of their researches, and 
to have at his command everything that they ever 
wrote, and that was ever written about them, 
either in this country or abroad, The historical 
and personal notes scattered through the volume 





_lend it an added interest, for it is difficult in a later 


stage of knowledge to conceive how the earlier ex- 
perimentersachievedso much. Without any reliable 
theory to guide them, and devoid of any measuring 
apparatus, they yet managed to make great advances 
in the science of magnetism, and laid up for us a 
valuable heritage. Everything that throws a gleam 
of light on their mental processes is of interest, not 
only from a personal point of view, but as furnish- 
ing a lesson in the art of research. It is interesting 
to trace the idea of the magnetic circuit’ through 
the utterances of De la Rive, Joule, Faraday, 
Maxwell, Rowland, and others, and then to see 
how it suddenly sprang from an obscure hypothesis 
to become the basis of practical work when the 
designing of dynamos was undertaken as a business. 
The manufacturing electrician seized upon it as 
exactly suited to his needs, and because it enabled 
him to dispense with the unsatisfactory method of 
mathematical investigation which had preceded it. 
The history of the invention of the electro- 
magnet, and of the study of its principles, is, how- 
ever, not the main purport of this book ; it comes 
in by the way to relieve the severity of the more 
serious object of the volume. After a single 
chapter devoted to retrospect, we come to some 
brief descriptions of the chief characteristics of a 
magnet, and to some elementary propositions deal- 
ing with the power required to magnetise it, and 
the force it can exert in different ways. Typical 
forms of magnets, varieties of materials, and 
methods of insulation close the chapter. The 
general accounts prepare the students for a more 
detailed examination of the various elements which 
go te constitute an electro-magnet. The core 
naturally claims his attention first, and, fortunately, 
the researches of Hopkinson, Ewing, and others, 
have laid bare an immense amount of information 





concerning the magnetic properties of iron, and 
also of other metals. These the author summarises, 
and then he discusses the effects of air gap, length 
of core, joints, stress, vibration, and heat ; a study 
of hysteresis, and cycles of magnetisation, concludes 
the chapter. Inthe next section Dr. Thompson, 
beginning with the principle of the magnetic circuit, 
discourses on designing electro- magnets. His 
great practical experience and his experimental 
skill renders this chapter very interesting. Many 
points in the behaviour of various types of magnet 
which are exceedingly puzzling become perfectly 
plain by the aid of his explanations. These lead 
the way to the extension of the law of the magnetic 
circuit to cases of attraction of an armature at a 
distance, and to the calculation of magnetic leakage. 
The very considerable difficulty of this latter subject 
renders this chapter very interesting and of great 
practical value to any one engaged in the con- 
struction of magnets. 

Chapter VI. deals with rules for winding copper 
wire coils. Several pages are here devoted to ex- 
posing mistaken theories and methods of coil- 
winding, a very necessary precaution, as a great 
many fallacious ideas had become current on this 
subject, and at one time led to incorrect construc- 
tion. Having then laid before the reader the 
general principles involved in the consideration of 
the cores and coils of electro-magnets, the author 
turns to special designs, to rapid-acting electro- 
magnets, to relays and chronographs. These have 
been elaborated by many observers and mostly by 
means of a system of trial and error, but so suc- 
cessful has this method been that the Rev. F. J. 
Smith has produced electro-magnets having a 
catenary of only 0.0003 of a second. Chapter VIII. 
deals with the coil and plunger type of magnet ; 
Chapter IX. with electro-magnetic mechanism ; 
Chapter X. with electro-magnetic vibrators and 
pendulums. Then comes a chapter on alternate 
current electromotors, in which a given account of 
Professor Elihu Thomson’s beautiful experiments 
witha very lucid explanation of their causes. These 
experiments were repeated daily at the Crystal 
Palace Exhibition, at the stand of Messrs. Laing, 
Wharton, and Down, and many who saw and 
admired them will be glad to have the opportunity 
of learning more about them at their leisure. The 
next chapter (No. XII.) deals with what was oncea 
most fascinatingsubjectforacertaintype of inventors 
—electro-magneticmotors ; these are, however, some- 
what outside the scope of the work, and are mainly 
treated historically, and as an introduction to a 
short account of electro-magnetic machine tools. 
Then follows a very interesting chapter (No. XIV.) 
on devices for suppressing sparks on the breaking 
of a circuit containing magnet coils. The use of the 
magnet in ophthalmic surgery, andthe construction 
of permanent magnets complete the volume, with 
the exception of some short appendices. 

The very brief account we have given of the con- 
tents will show how thoroughly the subject is tra- 
versed, and what pains are taken to render each 
point clear. To the average student magnetism is 
a new science, but with Dr. Thompson as his guide 
he will find it a pleasant one. The amount of 
mathematics to be mastered is small, and even if 
these have to be skipped the descriptions are so 
clear that a tolerably complete apprehension of the 
subject can be obtained from them alone. Almost 
day by day our information on magnetism is ex- 
panding, and many of the more complex pheno- 
mena are quite incomprehensible unless the 
elements of the subject have been apprehended. 
We can cordially recommend this volume to all 
that wish to be instructed in this alluring subject. 





The Gas and Water Companies’ Directory, 1892, with New 
Sections—Electric Lighting and Rating. Edited by 
Cuar.tes W. Hastines. London: Hazell, Watson, 
and Viney, Limited, 1, Creed-lane, E.C. 1892. 

This work, which is now in the sixteenth year, 

has been considerably extended, and must be in- 

valuable to those engaged in lighting or water 
works. Taking the gas companies, which form the 
first section, we note that the names of the leading 
officials of each concern are given, as well as the 
amount of paid-up share capital, the loan carital, 
and the dividend. Incidentally we might suggest 

a difficulty in knowing whether the dividend 

credited, say, to Bournemouth (6, 7, and 13 per 

cent.) was all paid in one year, and was equal to 

26 per cent. per annum, or was simply equal to 13 

per cent. per annum paid in three instalments, or, 

as we suspect, indicates distinct dividends on three 


different issues. Not only are the English, Scotch, 
and Irish works dealt with, but the principal 
colonial and foreign concerns are indicated. The 
water works companies and corporations are also 
enumerated with detail, and appended we find 
indication of the total amount paid for gas and 
water in each district, the share and loan capital 
paid, the tons of coal carbonised, and the annual 
sale of gas in thousands. This information, as the 
preface puts it, ‘‘ will enable officials of gas and 
water undertakings to make very interesting com- 
parisons.” The comparisons might have been made 
more telling if the compiler had in parallel columns 
given us some analyses of the figures, in each case, 
say, the quantity of coal carbonised per 1000 cubic 
feet of gas sold, the price of the gas, the price of the 
residual products and the profit derived, and some 
such details. Again, as tothe water works details, 
it would have been interesting to have not only 
the amount of rates, the capital, and the quantity 
raised per annum, but in addition the population, 
the consumption per head, and the cost of supply 
per gallon, or per head of the population, with the 
profitsof publiccompaniesindicated. Intheappendix 
to the book we have statistics giving the price per 
1000 cubic feet and per public lamp, the illuminating 
power, the number of consumers, the average price 
realised for coke, and the tons of sulphate made. 
Corresponding information is given as regards 
water companies. Itis stated that in comparatively 
few towns has it been found necessary to increase 
the price of gas, notwithstanding the increased cost 
of coal and labour. The electric lighting returns 
are interesting. Thereare 62 districts mentioned— 
London numbering 23 of these—but the details 
given are somewhat incomplete. Hightpence per 
unit seems a general price, although in some in- 
stances it is 7d. and 7}d. ; in Neweastle, 4d. and 
6d.; in Bradford and Chatham, 5d.; while in 
Galway, Ireland, the company charge 5d. for 
overhead wires and 8d. for underground. In East- 
bourne and Liverpool there is a sliding scale, the 
charge being 4d. for over 800 hours per annum, 
increasing to 8d. and 1s. Fourpence seems the 
minimum. The directory must prove very service- 
able; the figures have, in the great majority of 
cases, been revised by the companies, so that 
accuracy is assured. The editor, too, is succeed- 
ing in raising the book above the confined limits 
of the ordinary directory. 


The Engincering Telegraph Code. By A. H. Brackpurn, 
M.I. Mech. E., and James Stevens, M.I. Mech. E, 
London: 9, Fenchurch-avenue, E.C. 1892. Price 40s, 

This code, we are told in the preface, has been 
compiled with the special object of giving to the 
engineering trades, merchants, contractor, and 
the public generally, a simple and comparatively 
inexpensive means of transmitting messages in 
telegraphic form in the requisite detail. The 
necessity of having a code must be admitted in 
these days when machines and engines are so ex- 
tensively used in all corners of the world, and 
when great delay in having duplicate parts sent 
would result in inconvenience and loss. The com- 
pilers have, we understand, had a long experience 
abroad at a large engineering work, and this has 
enabled them to appreciate the necessity of includ- 
ing many phrases which are not to be found in 
other code lists. The book therefore claims to 
serve the engineer more distinctly than others of a 
similar character. Some idea of the extent of the 
work will be appreciated when we state that there 
are over 30,000 phrases included. These are 
arranged in alphabetical order according to the 
principal word in each phrase, general sentences 
forming one part, while another gives code words, 
numerals, prices in sterling, dimensions, ce. ; 
another part to be used in conjunction with these 
deals with general plant, machinery, and acces- 
sories, a fourth section of the work giving a list of 
makers. The code words have been selected by 
the code expert, Dr. Ager, to comply with the 
telegraphic convention rules, and also to entirely 
obviate confusion with the code words of the public 
codes in most general use. The engineering code 
may therefore be used in conjunction with any of 
the public codes now in use without the possibility 
of confusion or misunderstanding. 





Telephon, Mikro , and Radiophon. Mit besonderer 
Riicksicht auf ihre Anwendung in der Praxis bearbeitet 
von THkopoR ScuwaRTzE. Vienna: A. Hartleben. 

In the preface to the third edition of Vol. VI. 





of Hartleben’s Electrotechnical Library, the 
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author says: ‘‘ Although the first two editions of 
this book, in its former shape, found a very favour- 
able reception, the author yet deemed it neces- 
sary to make some changes when this third edi- 
tion was called for, if only to record the progress 
made in the field of telephony without exceeding 
the compass of the volume.” The author has not 
strictly adhered to this latter point, inasmuch as 
the new edition has been enlarged by a dozen 
diagrams and a score of pages ; and he has done 
very little to keep his promise as regards recent 
progress. The statistical remarks—there are no 
statistics—refer to the year 1887. We _ notice 
one quotation of a more recent date—Le Pantelé- 
phone de Locht-Labye. Paris : 1890—and we do not 
think we have overlooked many others, references 
being scanty, and, indeed, not required in books of 
this type. The illustration of Edison’s phono- 
graph looks very ancient. Neither Mr. Edison nor 
Mr. Berliner would probably be satisfied with the 
note that the phonograph has been improved by 
Edison in many respects, and modified by Berliner 
under the name of “gramophone.” The title 
indicates that the matter has been treated with 
special regard to practical application. It would be 
difficult to substantiate that claim. The popular de- 
scriptions of thenumeroustransmitters and receivers 
are clear and good, although the list is defective ; 
and so are, on the whole, the chapters on telephone 
lines and central stations. The latter, however, 
will hardly benefit the practical man who would 
also expect more guidance to distinguish between 
antiquated types and efficient apparatus actually in 
use. ae 
Dangerous Structures, a Handbook for Practical Men. B 
Fag Biacrove. (84 pp.). London: B, T. Batsford, 
This unpretentious little work, reprinted from 
articles published in the Building World in 1890, 
is a handy little manual intended for practical 
men, ‘‘to suggest (as stated in preface) ready 
means for getting over difficulties which frequently 
occur in practice,” and it will probably suftice for 
that purpose. It deals chiefly with remedying 
defects found to exist in structures, and givesa 
fair idea of rough-and-ready means of dealing with 
these. Itconsists of ten short chapters—on founda- 
tions, walls and piers, roofs, arches, lofty struc- 
tures, stone lintels, timber beams, ties, struts, and 
shoring ; the mere enumeration of these gives a 
sufficient idea of the scope of the work. The 
chapter on defects in lofty structures may be 
specially noticed as interesting; it contains an 
account of the methods (successfully tried) of 
bringing back certain chimney shafts to the ver- 
tical, and notably the Townsend chimney at 
Glasgow, 454 ft. high, after it had deviated 73 ft. 
off the vertical. 
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MODERN UNITED STATES 
ARTILLERY.—No. XXVII. 
THe Gatiinc Gun. (Fics. 523 To 536.) 

Tue United States has no body of its artillery 
armed with a machine gun. A large number are, 
however, kept on hand for use in case of emer- 
gency, and to all the artillery stations, and also to 
a large number of stations where troops of other 
branches of the service are posted, machine guns 
have been issued and are there kept in reserve and 
the troops instructed in their use. 

The machine gun adopted by the United States 
service is the Gatling gun. Its use is not confined 


to the army, for it is probably used more exten- 
sively in the navy. The gun appeared in 1865, 
and since that time no change of importance has 
been made in the principles on which it is con- 
structed, though great improvements have been 
made in the feed. 

The gun consists, practically, of ten breech- 
loading magazine bolt guns ; each independent of 
the others, and each loading, firing, and ejecting 
the empty shell once with every revolution of the 
cluster. As shown in Figs. 523, 524, and 527, 
the ten barrels are grouped around the central 
spindle, to which they are attached by two barrel 

ates. 

The handle may, as shown in Fig. 523, be 
attached to a crankshaft at the side, Fig. 527 
at A, and the barrels revolved by turning this 
handle. In this position one turn of the handle 
gives one-tenth of a turn to the barrels and one 
barrel is fired. 

The rate of fire may be increased by removing 
the piece B, Fig. 527, and attaching the handle 
to the central shaft itself. In this position one 
turn of the handle will give one turn of the barrels, 
and all of the barrels will be fired. 

Each barrel has its own bolt, and each bolt con- 
tains an axial firing-pin, around which is coiled a 
spiral main-spring, Fig. 525; the firing-pin terminates 
ins knob A, which is for the purpose of cocking ; 
C is the extractor, and B a lug onthe bolt, by 
means of which the bolt is given a reeiprocating 
motion in the direction of the axis of the barrels. 

The barrels project in front through a face- 
plate which revolves with them. The sights are 
two in number, and are situated on either side of 
the piece. Fig. 528 gives the breech-view, the breech 
being closed by a breech-plate which screws on to 
the casing. In this breech-plate is cut an axial 
hole through which the central shaft passes and 
terminates in a knob, and also a second hole at A, 


which is closed by a screw-plug. This plug can be} & 


easily removed, and through the hole can then be 
withdrawn any one of the locks by merely 
revolving the barrels until the bolt which is to be 
removed comes opposite the hole. As the action 
of any bolt is entirely independent of the others, 
the removal of any bolt will not interfere with the 
working of the gun, but will merely decrease the 
rapidity of fire. The barrels are entirely inclosed 
in a brass casing, Fig. 527, except at the point where 
the feed is inserted, by means of which cartridges 
are dropped in succession in front of the bolts. 
The mechanism of the gun is thus protected as far 
as possible from dirt and dust, which might injure 
or clog the parts. On the interior of the casing at 
the breech is cut a cam groove, in which engages 
the lug B of the bolts. By means of this 
groove the reciprocating motion is given to the 
bolts ; Fig. 525 shows the development of this cam 
groove. Bolt Tis just under the feed at the top 
element of the gun casing, and the cartridge has 
just been dropped from the feed in front of it. The 
lug on the under side of the bolt is engaged in the 
cam groove, and as the barrels are revolved, the 
bolt is constrained to advance towards the barrel, 
gradually shoving the cartridge home, as shown in 
the various positions, II., III., IV., and V. At 
IV. the knob on the head of the firing-pin, before 
mentioned, engages in the cocking rib, and it is 
thus prevented from advancing any further. The 
bolt, however, continues to advance, and the main- 
spring is thus compressed. When the bolt reaches 
the position V., the knob on the firing-pin arrives 
at the end of the cocking rib, and the firing-pin 
flies forward, discharging the cartridge. 

From V. to VIII., the plane of the cam groove 
is at right angles to the axis of the barrels, and 
there is no motion of the barrels in a longitudinal 
direction. This slight pause in their longitudinal 
motion is necessary in case a primer hangs fire. 
From VIII. to X., the cartridge is withdrawn and 
ejected. From X. to L, the plane of the cam 
groove is again at right angles to the axis of the 
barrels, and there is no longitudinal motion to the 
bolts. During this time the cartridge is dropped in 
front of the bolt. At B, Fig. 528, is seen a knob ; 
on this knob is an arrow pointing to the front. 

By turning this knob so that the arrow points to 
the rear, the cocking rib is moved away from the 
cam groove, so that the knobs on the firing-pins no 
longer engage in the cocking rib as the barrels 
revolve, and consequently the piece is not fired. 
This is the safety device. 

The kinds of feeds used with this gun are two in 





number, the Bruce and the Accles., 





The Bruce feed consists of a vertical frame which 
holds a swinging plate, pivoted at the point A, 
Figs. 531 and 532; on the front face of this plate are 
two undercut grooves or channels, which catch and 
hold the heads of the cartridges. The cartridges 
for the use of the troops are put up in boxes of 20, 
each box having tworows. The cover having been 
torn off of the box, the flanges of the cartridges can 
be slid into the channels, and pulling the box 
forward leaves the cartridges behind. One column 
is fed down into the gun, and when that channel is 
empty the weight of the column in the other 
channel causes the plate to swing to the other side, 
and the second channel is fed down into the gun. 
In the lower part, B, of the feed is a coarse-toothed 
wheel which revolves and directs the cartridges, 
one by one, into the gun. This feed acts very well 
for its kind, but has the objection common to all 
gravity feeds, that when the gun is being fired at 
high angles of elevation or depression, the cartridges 
will not slide down the feed. 

The Accles feed, shown in Figs. 533 to 536, is 
independent of the action of the gravity, and will 
feed equally well at all angles of elevation and 
depression. It is in the form of a drum, on each 
head of which, as shown in Fig. 534, are ribs at 
such a distance apart that a cartridge can be held 
between them. The width of the drum is equal to 
the length of a cartridge. These ribs, as shown in 
Fig. 536, are spiral in form. Within the drum is a 
revolving vane or paddle, shown in Figs. 533and 534, 
the width between each wing or blade being equal 
to a diameter of acartridge. The drum is filled by 
feeding in the cartridges, one by one, between the 
blades of the paddle, and the spiral ribs gradually 
work them towards the centre. When the feed 
is in place on the gun, and the latter is re- 
volved, a coarse cog-wheel on the gun engages 
the blades of the paddle and causes it to revolve at 
the same rate, thus feeding the cartridges into the 


un. 

In Fig. 536, barrel 1 is on the point of being 
loaded, in 2, 3, and 4 the cartridges are being 
forced into the barrel, 5 is being fired, 6, 7, 
and 8 are having the cartridges extracted, 9 is 
having the cartridge rejected, and 10 is ready for 
loading. 

This feed holds 104 cartridges, and is perfect in 
its action ; it has been fired at arate of 3000 shots a 
minute. 

While of American invention and manufacture, 
this gun has been used by many different nations, 
and has been in many actions on both land and 
water. 


Tue Horcuxkiss REvotvine Cannon. 
(Fies. 537 anv 538.) 

One battery of the United States light artillery 
is equipped with Hotchkiss revolving cannon. 
These, with the Gatling guns, form the only equip- 
ment of machine guns in the United States Army. 

The Hotchkiss guns are so widely known, and 
have been so fully described before, that a short 
description of the general principles seems to be 
all that is necessary. The main works of the 
Hotchkiss Company are in France, but the wish to 
furnish a number of their guns for the United 
States Navy, which were required to be of domestic 
manufacture, led them to establish a branch works 
in the United States. 

The gun, Figs. 537 and 538, consists of a group of 
five barrels assembled around a main shaft by being 
screwed intotwo bronze assembling discs, which discs 
being bolted to the mainshaft cause barrels, discs, 
and shafts all to revolve together. The rear ends of 
the barrels come just even with the rear face of the 
rear disc, while the main shaft goes completely 
through the breech-piece. 

The breech-piece is a cast-iron block to give 
strength and weight for resisting the shock of dis- 
charge, and hollowed in rear to form a chamber for 
the breech mechanism. 

The turning of the handle of the crankshaft c 
causes the revolution of the barrels, the loading, 
firing, and extraction of the cartridges. The 
revolution of the barrels is caused by a simple 
gear movement. There are a number of pinions 
attached to the main shaft, in which engages a 
wormwheel, which is rigidly secured to the crank- 
shaft, This wormwheel is so arranged, that 
with one revolution, the barrels are given one- 
fifth of a revolution, and then remain sta- 
tionary for an instant. While stationary, one 
barrel is being fired, one loaded, and one 
is having the empty shell extracted. The 
firing is done in the following manner. The 
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main-spring presses against the end of the firing-pin, , the spiral thread causes the main-spring to force the during its forward motion it hooks on to the rim 
and an arm on the latter presses against a spiral | firing-pin forward, thus discharging the piece. 
thread on the crankshaft, so that as the crank is) 
revolved, the firing-pin is forced back, and the’ each other. 
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of the cartridge, and when drawn back extracts it. 
The loading and extraction are dependent upon |To the extractor is attached a toothed rack, a 
An arm on the crankshaft, not shown |similar rack is attached to the rammer /, and 


main-spring compressed. A sudden termination of in the figures, forces the extractor forward and back ; | between the two racks is a stationary gear-wheel, 
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in such a manner that, without displacing the 
carriage in the least, a certain amount of lateral 
motion, as well as of elevation, may be given the 
piece, 





THE USE OF TIMBER ON WESTERN 
AMERICAN RAILROADS. 

In our review of the use of timber on Western 
American railroads we have already dealt with 
trestles and miscellaneous structures (page 633 of last 
volume), and with the Howe truss (page 382 ante). It 
has generally been supposed that the limit of length that 
could be employed with satisfactory results for a timber 
railroad bridge was 150 ft. The engravings on our two- 
page plate and on page 445, are those of a truss, recently 
erected on a branch line of the Southern Pacific Rail- 
road in this State, which has the unprecedented length 
for a railroad bridge of 250 ft. This length is the more 
remarkable when we consider the rolling load for 
which it is designed, viz., two 100-ton locomotives, 
followed by a train load of 3000 lb. to the foot, or 
what is known as Cooper’s Extra Heavy A. 

The bridge was designed by Mr. W. A. Grondahl, 
M.E., C.E., Resident Engineer of the Oregon Division 
of the Southern Pacific Railroad, who has recently re- 
placed all the older Howe trusses of the road with 
spans of this type. The type is an improved Howe 
truss ; and it is the counterpart of the Baltimore truss, 
which may be called an improved Pratt truss. It has 
the essentially American characteristics of great depth 
of truss, wide panels, and single intersection. ‘The 
weak point in long-span Howe trusses of the old type 
lies in the tendency of the bottom chord to stretch, 
the spliced sticks pulling apart; and thetendency of the 
angle blocks to slide on the chords ; the natural result 
of which was that the truss lost its camber, and was 
condemned. The sliding of the angle blocks was 
obviated by reducing the inclination, and increasing 
the number of the braces; but this, in trusses that 
were rarely more than 20 ft. to 22 ft. deep, involved an 
increase in deadweight, that was prohibitive of any in- 
crease of span above 150 ft. A common proportion of 
width to depth of panel in the older trusses was 10 ft. 
to 20 ft. ; the top lateral system being placed just high 
enough to clear the train, with its train hands. 

It will be seen that Mr. Grondahl has struck out on 
entirely original and bold lines in his treatment of the 
Howe truss, greatly increasing the depth of the truss, 
enlarging the main panels from 10 ft. to 30ft., and 
adopting in most of his trusses an inclination of 45 deg. 
for the braces. This has resulted in a great lessening 
of the deadweight, and the increased depth has re- 
duced the strains in the chords (hitherto the weak 
spot in a Howe truss). These changes, with the 
adoption of the pin connections (shown in detail) for 
taking the thrust of the braces, and for splicing the 
chords, have met the difficulties attending long span 
timber bridges. The main panels of the truss are 
31 ft. 3in. wide, subdivided by ties and 4 in. braces 
into panels 15 ft. 74 in. wide. These ties consist of two 
single rods 14 in. in diameter which are secured by nuts 
and gibplates below the chords, and pass up and overa 
‘*brace spool ” (see Fig. 65), returning to the chords 
again. The spool is 7 in. in diameter, and is let into 
each main brace 5in. ; and upon it rests a cast-iron 
shoe to receive the foot of the top chord stiffening 
strut. The strut is associated with a 3-in. tierod that 
passes round under the same spool and is secured on 
the upper side of the top chord. The half-braces are 
boxed and dowelled into the main braces, as shown. 

The increased obliquity of the braces called for 
special provision to meet the horizontal thrust. To 
this end a pin 34 in. in diameter is driven through the 
chords immediately in front of the angle bleck, and 
engages five flanges that are cast on the angleblock and 
— between the chord leaves. After the chord 

as been packed and bolted it is bored with an auger 
designed for the purpose, which cuts a clean hole 
through both wood and iron. Into this a turned 3}-in, 
pin is driven toa tight fit. This pin, together with 
the letting in of the angle block tubes into the chord 
leaves, enables a moderate unit of longitudinal 
shearing and crushing stress to be used. 

The use of pins for splicing the chord sticks is shown 
in Figs. 67 to 72. From three to six pins are driven 
through each stick, and cast-iron plates are adjusted 
on each side, so that a pull on the outside pin will be 
transmitted to all of them. The furthest pins are 
connected by eye-bars, at one end of which is an eccen- 
tric with a j-in. throw. The pins and eye-bars are ad- 
justed first with the eccentric thrown over towards the 
joint, after which the eccentric is drawn back with a 

ong spanner, bringing the abutting sticks tightly 
together. Each clamp is supposed to complohaly re- 
inforce the cut stick. 

The wind and lateral bracing are of the usual type. 

This truss, despite its great length, has shown re- 
markable stiffness. The deflection under a work-train 
loaded with gravel was a scant 4 in., a surprising and 
gratifying result. 

It must be borne in mind that bridges such as this 


presuppose an abundance of large and sound timber 
within easy reach and at low prices. Sawmills in this 
locality will readily undertake the supply of such huge 
sticks at from 11 dols. to 12 dols. per 1000 ft. B. M. 





CONVERTED MARINE ENGINES. 

Tue illustration on page 452 represents sets of 
marine engines on the steamships Pallion and Stranton. 
These vessels were built in 1879 and 1880 for the West 
Hartlepool Steam Navigation Company, and were 
fitted with engines by Messrs T. Richardson and Sons, 
of Hartlepool, the sizes of the cylinders being 33 in. 
and 61 in., with a stroke of 2 ft. 9 in. ; the working 
pressure was 75 lb. 

These engines have recently been converted to triple 
expansion = the same firm, the method of alteration 
being as follows : 

The original boilers were removed and replaced by 
two of the single-ended type, 12 ft. 9 in. in diameter 
and 9 ft. 9 in. long, the working pressure being 170 lb. 
Each boiler was fitted with two of Morison’s suspen- 
sion furnaces of 3 ft. 9 in. in external diameter, and 
there is no doubt that the high evaporative efficiency 
obtained from the boilers is due to the furnaces being 
of large diameter and of minimum thickness, with a 
comparatively short grate bar. This arrangement 
allows of more perfect combustion than is possible in 
a small furnace, and at the same time it offers a 
length of fire which is easily worked by an average 
fireman. . 

The old engines were utilised as far as possible, the 
original cylinders being retained and used as the inter- 
mediate and low-pressure cylinders, the latter being 
reduced in diameter to 56 in. by means of an indepen- 
dent liner. The condenser, soleplate, and pumps were 
also retained, with the exception of the feed pumps, 
which were replaced by others suitable for the in- 
creased pressure. 

A new horse-power engine complete was fitted to the 
forward end of the crankshaft, which was altered and 
— with an additional crank, the three cranks 

eing set at angles of 120 deg. The original high-pres- 
sure column was removed and replaced by one binding 
the new high-pressure cylinder to the intermediate, as 
shown on the engraving, and a casting was bolted to 
the condenser at the back of the engines and forms the 
back support of the high-pressure cylinder. The re- 
versing shaft was lengthened to operate the high- 
pressure valve gear, and a new reversing engine, of the 
all-round type, was provided. 

The chief feature of the engine, however, is the 
novel arrangement of the high-pressure cylinder, 
the improvement being based upon the fact that the 
greater the circulation over a heat-giving surface 
the greater is the amount of heat transmitted. 
The cylinder is jacketed with steam at boiler pressure 
and the outside of the jacket is surrounded by the first 
receiver, the design in this respect being similar to the 
practice in the early days of compound engines, in 
which the exhaust steam from the one cylinder flowed 
directly to the steam inlet of the next. The defect in 
this arrangement was that only a small portion of the 
steam came into actual contact with the jacket, as the 
circulation was practically confined to the steam in 
the direct line of passage from the exhaust port of 
the high-pressure to the steam port of the low-pressure 
cylinder. In this engine, however, the receiver is 
provided with a number of circulating channels which 
cause the steam to flow uniformly over the whole heat- 
giving surface of the jacket onits passage to the inter- 
mediate pressure engine. The channels are formed by 
vertical partitions, and the direction of flow being 
a of a zig-zag nature, the steam is con- 
tinually mixed up, and not only does it abstract a large 
amount of heat by means of its rapid flow, but the 
whole body of steam being continually intermingled, it 
is thoroughly dried before entering the intermediate- 
pressure cylinder. 

It is well known that in the ordinary design of triple- 
expansion enginesa large amount of condensation takes 

lace in the high-pressure cylinder, and that a great 
eal of water enters the intermediate pressure cylinder. 
This is evidenced by the amount of leakage past the 
serene and valve spindle glands, and by the rapid 

estruction of fibrous packing. With the circulatin 
receiver, however, the steam is so thoroughly drie 
before entering the intermediate pressure engine that 
there is no water carried into that cylinder. In the 
case of these vessels registering drain traps were 
fitted, but practically no water was drained off. 

Another feature in the arrangement is the combina- 
tion of an evaporator for producing fresh auxiliary 
feed water with a steam jacket. In this case a Mori- 
son’s evaporator is connected to the high-pressure 
jacket at its lowest part, thus making the jacket drain 
directly into the heating coils of the evaporator, and 
in addition to automatically draining the jacket, in- 
creasing the circulation of steam therein by the amount 
used by the evaporator, which steam is still further 
utilised to heat the feed water on its passage from the 
hotwell to the feed pumps. 





The value of these arrangements, which have been 





designed by Mr. D. B. Morison, the manager of Messrs. 
T. Richardson and Sons, is shown by the results ob- 
tained. In order to obtain reliable data from ordinary 
working at sea, 140 tons of average coal was put into 
one of the bunkers at Blyth. All the coal used on the 
voyage to Port Said was taken from this bunker, and 
on arrival it was found that the average consumption 
per day had been 8} tons with an average speed of 
8.6 knots. Formerly the consumption of coal was 
124 to 13 tons per day, with a speed of 84 knots. 

The reduction in the coal consumption was, there- 
fore, 44 tons per day, or in other words for the same 
speed, the coal consumption with compound engines 
was fully 50 per cent. in excess of the present con- 
sumption with the tripled engines. In dull times such 
as these, the fact that such results can be obtained by 
tripling the machinery of many of the older ships 
should cause shipowners to give the matter their 
careful consideration. There seems no doubt that 
many —_ now working at a great disadvantage with 
compound engines might be made to show a satis- 
factory dividend if the machinery was converted as 
successfully as in the cases we have related, 





TRIALS OF REAPERS AND BINDERS 
IN DENMARK. 

A seRIEs of important and exhanstive trials of 
harvesting machines, held under the auspices of the 
Royal Danish Agricultural Society, and in connection 
with this society’s pentennial show next year, has been 
going on for some time, and has now been completed. 
The result of these trials will, no doubc, have a 
material bearing upon the reaper and binder trade in 
Scandinavia for several years to come, and this trade 
bids fair to assume unexpected dimensions. The re- 
sults will, no doubt, interest our readers. 

There were eight judges, chosen for their know- 
ledge of the subject, and the trials, which ex- 
tended over several weeks, have attracted much 
attention. The following binders put in an appear- 
ance: Adriance Platt, and Co., McCormick and Co., 
William Deering and Co., R. Hornsby and Sons, the 
Johnston Harvester Company, the Massey Company, 
Toronto, with a Massey and a Harris binder, Ki 
Osborne and Co., J. F. Seiberling and Co., and 
Walter A. Wood. The trials of automatic reapers 
comprised fourteen machines, principally from the 
same firms. 

The trials with rye commenced at Constansborg, 
Jutland, on August 10. The order was decided by 
drawing lots, and the start was made by measuring 
the power required in a very uniform crop. Both 
reapers and binders were tested in this way, and these 
trials occupied almost the whole day. The oe 
day the proper working trial took place in good an 
fairly heavy rye. 

Two or three machines very soon asserted their 
superiority. Osborne’s and Wood’s bound furthest 
from the ground, but according to the Jutlandish 
opinion they all bound too near the root. The 
McCormick high binder, Hornsby’s, Johnston’s, and 
the two Massey machines went fairly well, whilst the 
Adriance-Platt low binder, the McCormick low binder, 
the Deering, and the Empire (Seiberling’s), were less 
successful, 

On August 12 the automatic reapers were tried 
with rye, and Johnstone’s and Wood’s succeeded best. 

On August 13 several of the machines were again 
tried, and on the following day the ‘‘ technical” 
judging took place. This comprised all the machines. 
They were weighed all with the same man. The 
weight of the binders, including the man (150 lb.), 
varied between 1466 lb. (Adriance Platt and Co.), and 
1745 lb. (the Massey binder). 

On August 29 the trials with wheat commenced at 
Hiivang ; the wheat was very heavy, the weather was 
unsettled, and it soon transpired that very few of the 
binders could properly handle the crop, especially 
where the straw was a little green. The Wood and 
the Osborne binders managed, however, to go through 
without any stoppages. McCormick’s (both high and 
low binders), the Adriance Platt, and Hornsby’s, 
could not efficiently handle the heavy wheat. Measure- 
ments of tid required were also made here, and 
Wood’s and McCormick’s were apparently the heaviest 
to pull, The automatic reapers worked about the 
same in the wheat, as they had done in the rye. 

The trials with oats were not completed on account 
of rain, but those machines that were tested went over 
the whole well. 

When the results have been properly digested and 
commented upon (the official report will not be forth- 
coming till probably next year) they will materially 
tend to settle the question, whether Be vet are likely 
to find a market worth speaking of in Denmark and 
the rest of Scandinavia. 

In the mean time, the present year has no doubt 
beaten the record, as far as the sale of harvesters goes; 
it is estimated that about a thousand machines have 
been scld in Denmark, and Woods, Hornsbys, and 
Johnstones have probably sold the best. 

Also in thrashers and portable engines a large trade 
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has been done, several firms having a score of sets or 
more to their credit. The best business in Denmark 
has been done by Hornsby and Sons, Marshall, Sons, 
and Co., and Ruston, Proctor, and Co. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 28, 1892. 

Tue large transactions in steel rails that were anti- 
cipated two orthree weeksago have not yet been closed. 
The difficulty seems to be on the question of price. 
The best offer for a large lot last week was 29 dols. 
No more than this has been realised on some orders 
accepted because of the point of delivery being remote 
from mill. Whether the makers will hold to 30 dols. 
throughout the fall and winter is said to be open to 
doubt. There is a disposition to break away from the 
30 dols. limit, but the volume of business to be had, 
even if this is done, is insufficient. Several new rail- 
way enterprises have been decided upon, but work 
will be done in asluggish way. The iron trade through- 
out the country is in a very healthy condition. The 
crude iron production is now on a basis of 150,000 tons 
per week. Only present requirements are being 
covered. Steel billets continue weak. Steel mills are 
doing a good business at all points. Structural mills 
are filling orders quickly, and urgent inquiries have 
just been received for large lots for November and 
December delivery. 





LAUNCHES AND TRIAL TRIPS. 
H.M.S. Iphigenia, as was briefly stated in our issue 
last week, proceeded on her four hours’ forced draught 
trial in the English Channel on September 27. The 
draught of water forward was 15 ft., and aft, 18 ft. 6 in. 
The results are as follows : 


Steam in boilers ica oe --- 150.3 1b. 
Starboard. Port. 
Vacuum es ee sis 26.0 26.2 
Revolutions per minute ... 139.5 137.3 
Mean Hig! oa eve 49.66 56.17 
Puan Intermediate ... 31.00 32.67 
—., a sat 14.47 a 
: ig oz 1204 
Indicated 2Thtermediate 1607 1666 
Horse-Power i. 1711 1775 
Totalindicated horse-power 4522 4780 


The collective indicated horse-power was therefore 9302, 
with a mean air pressure in the stokehold of 85 in. The 
speed of the vessel, according to patent log, was 20 knots, 





THE STRENGTH OF BEAMS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of July 1, 1892, Mr. L. L. Kropf, 
under the heading of ‘‘ Theoretical Strength of Beams,” 
— ts to throw discredit on the generally accepted 

ormula, 

He ridicules the apparently paradoxical result de- 
ducible from it, that a beam may be actually weakened 
by adding ribs to it, and implies that it follows from it 
that the ribs of a Phoenix bridge column are a source of 
weakness. With regard to the first point, common sense, 
without any resort to differential and integral calculus, 
will explain the paradox. 

Take the example given in his letter, namely, a rec- 
tangular beam 12in. deep by 6in. wide, suppose the 
maximum safe stress on the outside fibres to [ 1800 lb. 
per square inch. Then the moment of resistance will be 


” x 6 x 12 x 12 = 259,200 inch-pounds, 


Now suppose a rib 3 in. deep by lin. wide added to top 
and bottom of the beam. The distance of the farthest 
fibre from neutral axis is now 9 in. instead of 6 in., so 
that if wedo not exceed the same maximum stress of 
1800 lb. on the outside fibre we shall only get six-ninths 
of 1800 lb. at 6 in. from the neutral axis; thus the resist- 
ance of the rectangular portion will now be 


1200 6 x 12 x 12 = 172,800 inch-pounds. 





While the resistance added by the ribs will be 


1800 6 ‘ 
Gp x 18 x 18)~ (Fx 1 x 12 x 12) } =68,400 inch- 
pounds, the total resistance will now be 172,800+68,400 
= 241,200 inch-pounds, as against 259,200 inch-pounds 
for the beam without ribs. 

If we assume (which of course is not accurate) 
that stress is proportional to strain right up to 


rupture, it follows that the rib on the ribbed beam | ph 


would fracture with a load that would be only 
i“ of the breaking load of the plain beam. It does not 
follow that the ribbed beam would give way altogether at 
a less load than the other, although it probably would, as 
a crack once started, easily eek 3 

For practical engineering purposes, however, we may 
always assume that the stress is proportional to the 
strain, for we always work within the elastic limits, or 
should do. 

With regard to Mr. Kropf’s remarks about Phenix 
columns I can only suppose that he wrote without much 
consideration of the subject. A column is not a beam, 
stiffness is of great importance, and no one will deny that 
adding ribs to the beam or a column will increase its 
stiffness, certainly the commonly accepted formula for 





the strength of beams, which Mr. Kropf attacks, never 
denied it. 

Having now done my little best to defend the formula, 
I will act on the offensive, and try to show why Mr. 
Kropf’s new formula is not to be relied on. 

Mr. Kropf says in his letter: ‘‘Mr. Rey assumes the 
work of the fibres to be the same whether a bar is stretched, 
compressed, bent, or twisted. If this work is, as it 
should be, measured in every case by the volume swept 
by the section during deformation,” &c. 

Why should it be thus measured? I ventured to say 
that if it is so measured it is wrongly measured, and it is 
just this way of measuring that has led Mr. Kropf ona 
wild-goose chase, 

Mr. Kropf correctly shows that 

_S. 21 
Wo aha 
where W» = the total work performed on all the fibres of 
the section during deformation by bending. 

Ss = permissible stress in extreme fibres. 

I =moment of inertia about neutral axis. 

E =modulusof elasticity. . 

e =distance of extreme fibre from neutral axis. 

He also says quite rightly that the volume swept out 
by the section in bending=Ag where g is the distance of 
the centre of gravity of half the section from the neutral 
axis. 

He is right again in saying that Ac is the volume swept 
out by the section if extended by an amount e in tension 
only, the section remaining parallel to itself; but he 
makes an unwarranted assumption, and is quite wrong, 
when he says that 

Wo 9g 

W: 7 é : 
where W; = the work done in extending the bar by ten- 
sion alone. 

For suppose a bar of 1 square inch section is extended 
by a pa to tension of 1 ton by a length of 1 in. The 
work done will be 4-in. ton, and the volume swept out 
will be 1 cubic inch. 

Now, instead of 1 ton, apply 2 tons, the extension of 
the bar will be 2 in., and the volume swept out will be 
2 cubic inches. 

According to Mr. Kropf the work done in the second 
case should be double that in the first case, that is 1 in. 
tons ; but of course it really is 1 ton x 2 in. = 2-in. tons. 

This simple numerical example will serve to show that 
the work done on any area, by extending the bar, is not 
proportional to the volume swept out by the area, that is 
to a area x the extension, but to the area x the square 
of the extension. 

Thus to return to Mr. Kropf’s formule, instead of 


Wo _ 
W: é 
we should have 
Ws _ I 
W,” Ae" 


If we now proceed to substitute the values previously 
given by him for Wz and W: we find that S, = S; and 
our old formula re-appears none the worse for being 
trotted round in disguise. 

Probably, even before Mr. Kropf’s letter reached me, 
some one has pointed out the fallacy, but if thisis not the 
case I trust you will be able to insert this. 

Yours truly, 


Aberdeen, New South Wales, August 5, 1892. 





COLOUR VISION: TOPICAL VISUAL 
SENSITIVENESS. 
To THE EprTror OF ENGINEERING. 

S1r,—Experiments referred to in paragraphs 230-233 
of my essay on Colour Vision* are not illustrated in the 
essay, because they were made after the plates had been 
printed. If a disc is made like A or B of the accompany- 
ing figures, the greatest possible care being taken to make 
the black and white sectors equal, the circle or annular 
space, which is the more subdivided, will, on rotation, 
appear slightly the darker. In my experiment the spaces 
which were to appear black were cut out of a disc of 
— paper, and the disc was fixed upon good black 
velvet. 

In recently considering this experiment, it seemed to 
me that it would be desirable to, if possible, devise an 
experiment that would yield some sort of a measure of 
the effect of the black rotating sectors in increasing visual 
sensitiveness. The perspective view shows the apparatus 
I have contrived for the purpose. Two mirrors M are 
arranged to reflect two equal beams from a light (that of 
an Argand gas burner in my actual experiment) down 
upon a rotating disc R showing an annular white s 
within which are two black and two white sectors. The 
lack sectors are of good black velvet, and are adjustable 
even during rotation. The beams of light have to 
through openings in a diaphragm D, and these openings 
are shaped so that both beams illuminate the inner black 
and white sectors, whereas every part of the annular 
space is illuminated by only one beam. A plan of D is 
given below the perspective view. In the actual apparatus 
the mirrors are placed as close together as possible, and 
the whole is inclosed so that no light may fall on the 
rotating disc but that passing through the oa. 
The annular space being illuminated with only half as 





* Colour Vision. By E. Hunt. Glasgow: John 


Smith and Son.—[We shall publish a review of this book | also 


shortly, but meanwhile we have thought it well to publish 
Mr. Hunt’s account of the interesting experiment he 
describes.—Ep., E.] 


_and deliver all the bape be | gravitation —- 
and, 





> 
much light as the inner space, it might be supposed that 
if half of the inner space were covered by the black sectors, 
the gray produced by rotation of the black and white 
sectors would equal that of the half-illuminated annular 
space. In the actual experiment, however, to obtain 
what to my eyes is a match, I have to make each black 


























— 
ry 
sector extend over 105 deg., the extent of the white sector 
being reduced to 75 deg. In other words, the increased 
sensitiveness due (as I think) to the black sectors causes 
tive units of light to appear equal to six units, in 
connection with which there is no action like that of the 
black sectors. 


Glasgow, September 26, 1892. 


Epmunp Hunt. 





Tue Roya ALHAMBRA THEATRE.—In our article on 
the alterations at the Royal Alhambra Theatre on page 
384, the name of the engineer who carried out the steel 
and constructional work was misspelt, as Mr. Archibald 
Dammay, instead of Mr. Archibald Dawnay, London 
Bridge House, King William-street, London, E.C. 





Crowne SEWERAGE.—An inquiry was held on Thurs- 
day, September 29, by Colonel Luard, R.E., of the Local 
Government Board, with respect to an application from 
the Worksop Rural Sanitary Authority for sanction to 
borrow 35001. for the sewerage and sewage disposal of 
Clowne. Mr. W. H. Radford, C.E., of Nottingham, 
explained that it was proposed to put in new pipe sewers 

pe iron 
syphon on to 43 acres o and there purify the sewage 
by irrigation. Arrangements have been made for the 
purchase of the land. Several ratepayers spoke against 
the large expenditure for the district but they had nothing 
to say against the scheme. 





RaILWays IN Pa.estinge.—The opening of the railway 
from Jaffa to Jerusalem has given a fresh impetus to the 
project for the connection of Jaffa with Ismailia. A 

rofile has been prepared under the direction of Loutfi 
ey, Cairo, with appoximate estimates. The total 
distance is 314 kilometres (195 miles). It is proposed to 
cross the Suez Canal at a height of 38 metres (124 ft.) 
with a truss bridge of 120 metres span. With this ex- 
ception, there are no bridges of a greater span than 
ten metres, of which, there are only two. The masonry 
works are insignificant in size and number. The total 
earthwork is calculated at 1,974,000 cubic metres 
(2,582,000 cubic yards). The extension to Tripoli of 
312 kilometres (194 miles) would be more costly. It is 
proposed to continue the line through Alexandretta 
to Scutari, and thus reach Constantinople. Copies of the 
profile and estimates can be obtained on application to 
Anton Joussouf Loutfi Bey, Cairo, 
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| ELECTRIC TRANSMISSION AT THE MINES OF FARIA, BRAZIL, 
(For Description, see Page 437.) 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market. — A somewhat incr 
amount of business was done in the warrant market last 
Thursday, but it was wholly confined to Scotch iron. 
Prices were rather irregular, receding 4d., improving 1d., 
aud falling 1d. perton. Buyers and sellers remained at 
the close at late prices. Shortly before the close of the 
afternoon market the business was represented by 1500 
tons of Scotch warrants at 41s. 74d. per ton cash, and 
1000 tons at 41s. 9d. one month; and altogether during 
the afternoon only about 5000 tons changed hands. At 
the close the settlement prices were—Scotch iron, 41s. 74d. 
per ton; Cleveland, 39s. 74d.; hematite iron, 49s. 3d. 
perton. There was a firm tone inthe market on Friday, 
and it was stated that the Langloan brands were ad- 
vanced in price ls. per ton, owing to scarcity. Some 
other special brands were also said to be well-nigh ex- 
hausted. In consequence of such statements being cir- 
culated in the market, holders of warrant iron were 
firmer in their demands, and a fair amount of business 
was done in Scotch iron at higher prices, the close showing 
ap advance of 14d. per ton. No official business 
was quoted in respect of either Cleveland or 
hematite iron, but quotations remained steady. The 
closing settlement prices were—Scotch iron, 41s. 9d. per 
ton; Cleveland, 39s. 74d.; hematite iron 49s. 3d. per ton. 
Monday brought about a continuance of the strength in 
the warrant market, and prices all tended higher. For 
Scotch and hematite iron the tone was very firm. The 
former rose in price 14d. per ton, and the latter 5d. per 
ton in the forenoon. In the afternoon the market was 
strong for Scotch iron, cash business having been done 
; : up to 42s. per ton. About 5000 tons were disposed of 
4 a = Fig. #6. at that price by one member of the “‘ring,” and at the 
other prices there was also a fair amount of business 
done—fully 10,000 tons changing hands. For the whole 
day close on 20,000 tons must have been dealt in. The 
o final price was a shade under the best. For hematite 
S iron 493. 10d. per ton was paid in the afternoon. The 
/ settlement prices at the close were—Scotch iron, 41s. 104d. 
fee — per ton ; Cleveland, 39s. 9d.; hematite iron, 49s. 9d. per 
S = S SSS . ton. Tuesday’s warrant market was also characterised 
by a decided firmness, and the prices of Scotch iron were 
€ S still further advanced. A fairly good business was done, 
S and the quotations rose 1d. per ton during the forenoon 
and another 1d. in the afternoon. It was reported in the 
afternoon that a large number of options—ls. forfeit 
in sellers’ option—would fall due within ten days; 
78H. and those were sold round 41s. 3d. and 41s. 4d. per 
ton, and were, therefore, nearly run off, The exist- 
ence of such engagements usually causes a disturbance in 
the market. One transaction in Cleveland iron was re- 























ported, at an improvement of 14d. per ton over the price 
of the last sale which was done on ednesday week, and 
buyers closed 14d. over and sellers 14d. per ton under 
Monday’s closing quotations. No business was a 
in hematite iron at either meeting of the ring. t [the 
close of the market the settlement prices were—Scotch 
iron, 42s. 14d. per ton; Cleveland, 39s. 9d. ; hematite 
iron, 49s. 9d. per ton. Some 6000 or 7000 tons of Scotch 
warrants were sold this forenoon, at prices ranging from 
42s, 24d. to 42s. 1d. one month, and from 42s. 1d. to 42s. 
cash per ton. At the close the price was easier and 2d. per 
ton down from last night’s quotations. In the afternoon 
there were a number of transactions in Scotch warrants at 
41s. 11d. down to 41s. 94d. per ton cash, and at 42s. 04d. 
down to 41s. 11d. one month. The following are the 

uotations for several special brands of makers’ iron, 

o. 1: Calder, 51s. per ton; Gartsherrie, 51s. 6d. ; 
Langloan and Summerlee, 52s. 6d.; Coltness, 55s. 6d.— 
the foregoing all delivered f.0.b. at Glasgow; Glen- 
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garnock (shipped at Ardrossan), 50s. 6d. ; Shotts (shipped 
at Leith), 528. 6d.; Carron (shipped at a ome 
53s. per ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 7626 tons, against 9798 tons in 
the corresponding week of last year. They included 350 
tons forthe United States, 800 tons for Canada, 210 tons 
for India, 741 tons for Australia, 575 tons for Italy, 1005 
for Germany, 385 tons for Russia, 415 tons for Holland, 
150 tons for China and J apan, smaller quantities for other 
countries, and 255 tons coastwise. here are now 78 
blast furnaces in actual operation, as compared with 75 
at this time last year. At present 34 furnaces are work- 
ing on hematite ironstone, whereas a year ago there were 
only 15 making hematite iron. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
373,735 tons yesterday afternoon. 

West of Scotland Coal Trade.—During the past week there 
has been a little more doing in the coal trade of Lanark- 
shire and adjoining counties, owing to the desire of con- 
sumers to secure supplies as a precaution against an 
action that may be akes by the men in connection wit 
the reduction of wages, which comes into force to-morrow. 
This, however, has not had the slightest effect on prices, 
the supplies continuing to overlap demand, and even in 
some cases the larger producers have been glad to accept 
of much lower prices than those quoted in the lists, in 
order to obviate stopping. While the foreign shipments 
continue on a large scale, it must not be overlooked that 
the shrinkage in home consumption more than neutralises 
any gain on the first head, and if no change for the better 
takes place very speedily, it seems inevitable that work 
must either be ——- restricted, or stocks will require to 
be accumulated at the pithead. Nuts are still in good 
demand, and the better qualities of dross are going off 
tolerably well, but the inferior sorts are abundant. Cur- 
rent prices —— be quoted as follow: Main coal about 
7s. per ton; ell, 8s. to 8s, 3d. ; splint, 7s. 6d. to 7s. 9d. ; 
steam, 9s. 6d. to 9s. 9d., all at Glasgow. 

Coal Contracts for the Danish State Railways.—The 
official announcement of the settlement of that portion 
of the Danish State Railways coal contract, which 
usually comes to Scotland, has just m received. The 

uantities placed are asfollow: Mr. Robert Forrester, of 

ughrigg, about 18,000 tons; Mr. J. Gemmell, of West 

Langrigg, about 11,000 tons ; and Messrs, J. Nimmo and 
Co., of Langrigg, about 6000 tons. 

Gas Coal Contract for Glasgow.—The Glasgow Corpora- 
tion Gas Committee have just placed their coal contracts 
as usual at this season of the year, the total reaching to 
about 120,000 tons. The committee have bought largely 
of lower grades of cannel, and a moderate quantity of 
splint coal, the former at from 10s. to 11s. per ton, and 
the latter at from 7s. 6d. to 7s. 9d. per ton. Some qualitiss 
of splint have been secured at even less than 78. 6d. per 
ton. Compared with the prices of splint when the bulk 
of the year’s contracts was made some months ago, and 
with those made a year ago, these figures represent a sub- 
stantial reduction in prices. It may have been stated 
that the amount of coal carbonised at the various works 
of the Glasgow Gas Commissioners during the last finan- 
cial year was 458,262 tons, being an increase for the year 
of 38,109 tons. The average gas per ton of coal over 
the same period of time was 8981 cubic feet, but the 
material employed consisted of only about one-twelfth 
part of coal of first-olass quality. 

Scotch Steel and Malleable Iron Trades.—It was generally 
believed on ’Change to-day that the Scotch steelmakers 
have been discussing the propriety of restricting produc- 
tion, but it is stated in some quarters that there will not 
be any concerted action in that direction. There is not 
the least doubt, however, that production will be reduced 
as a natural consequence of the depressed state of trade. 
The depression is evidenced in the fact that boiler plates, 
ship and girder plates, and angle bars are now selling 
at as low prices as has ever formerly been recorded. 
Makers of finished iron have to-day reduced the prices of 
bars by 5s. per ton, and common bars are now selling at 


51. 10s. to 5/. 17s. 6d., and best bars at from 6l. 17s. 6d. h 


to 6/. 5s. per ton. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was only moderately attended, and the 
amount of business done was not large, such transactions 
as occurred being only in small lots for prompt delivery. 
Everybody appeared afraid to enter into contracts, 
and buyers of pig iron preferred to do a hand-to-mouth 
business rather than place orders for delivery over 
@ period, as they believe that cheaper rates than are now 
quoted will rule. Producers complained that whilst the 
aed of iron was falling the cost of production was not 

ing reduced, and some of them held firmly to the 
opinion that quotations for pig iron will not decrease 
further just now. —y in the day No. 3 g.m.b. Cleve- 
land pig iron was sold at 39s, 6d. fo: prompt f.o.b. 
delivery, and several sellers were quite willing to dispose 
of the ruling quality at that figure, but there were some 
who held out for 39s. 9d., and at the close of the market 
the latter — was nearer the general quotation than the 
former. The lower qualities were quiet, with the demand 
less than it has been. Grey forge was 37s. 9d., and 
No. 4 foundry 38s. 9d. Middlesbrough warrants moved 
up to 393. 74d. cash buyers, but sellers asked 40s., and 
there was nothing doing in them. Hematite cannot be 
reported quite so favourably of as it has been for some 
time past. Certainly producers keep busy, and are not in 
& position to undertake prompt deliveries, but the outlook 
for the future is discouraging, and orders for delivery a 
month hence of Nos. 1, 2, and 3 east coast brands might 
be placed at 48s, or so. Spanish ore is also a shade easier, 





rubio being 12s. 14d. ex-ship Tees. To-day the market 
was, if anything, alittle easier. Middlesbrough warrants 
were nominally 39s. 6d. cash buyers, and the same figure 
was as much as buyers would offer for No. 3. Quotations 
for other classes of material were unaltered. 


The Make and Disposal of Pig Iron.—The Cleveland 
Tronmasters’ Association returns of the make and disposal 
of pig iron in the north-east of England — September 
show that the trade has more nearly regained its normal 
condition than at any time since the Durham strike. 
There are 90 furnaces in blast, the same number as 
last September, but four more than in August, and 
seven more than at the commencement of the Dur- 
ham strike. Two additional furnaces have been 
started on hematite, and two on Cleveland during the 
month. During the month one furnace each been 
blown in at the Redcar Works of Walker, Maynard, and 
Co., the Clay-lane Works, the Normanby Works, the Tees- 
side Works, the Acklam Works, Gjers, Mills, and Co.’s 
Ayresome Works, and Sir B. Samuelson and Co.’s New- 
port Works, and one has been damped down at the Con- 
sett Iron Company’s Works. The number now on Cleve- 
land pig is 50 against 48 in August and 57 last September. 
The number on hematite, basic, and other kinds is 40, 

ainst 38 in August, and 33 in September last year. 

e production of Cleveland pig iron shows an increase 
of 6741 tons on August, and that of hematite and other 
kinds a decrease of 3492 tons, the total make of all kinds 
being 216,848 tons, an increase on — of 3249 tons, 
and on last September of 6622 tons. akers’ stocks and 
stores of Cleveland pig show a net increase of 12,325 tons 
and warrant stores a total decrease of 5164 tons; the total 
stocks of Cleveland pig amounting to 53,269 tons, a net 
increase for the month of 7161 tons. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are in a deplorable state. 
Notwithstanding the fact that producers have reduced 
their rates until they must be barely remunerative, orders 
do not come to hand, and there is every likelihood of 
several establishments running shorter time than they 
are doing at present. Common iron bars are 5l. 5s.; 
iron ship-plates, 5/. 2s. 6d.; steel ship-plates, 5/. 7s. 6d. 
to 5/. 10s.; iron ship angles, 5/.; and steel ship angles, 
5l. 5s. to 51. 7s. 6d., all less 24 per cent. Heavy steel rails 
could be bought at 4/. net at works. In accordance with 
their sliding scale arrangements the wages of the mill- 
men at the Consett Steel Works are reduced by 24 per 
cent, 


The Steel Trade.—On Newcastle Exchange fuel is re- 

ported quiet. Best Northumbrian coal may be put at 

10s. to 10s. 3d. f.o.b.; bunker coal dull at 7s. for un- 

screened up to 9s. for best Durham screened. There is 

a larger demand for gas coal and the price varies from 

7s, Od , 8s, 6d. Here good blast furnace coke is 13s. 
elivered. 


NOTES FROM THE SOUTH-WEST. 
Newport Docks.—The mae euety meeting of the Alex- 
andra (Newport and South Wales) Docks and Railway 
Company was held on Friday at 60, Gracechurch-street, 
Lord Tredegar in the chair. The directors’ report showed 
that from the returns made by the Newport (Alexandra) 
Dock Company the rents payable to the company for 
the half-year ending June 30, 1892, amounted to 
30,7411. 10s. 11d. being the net earnings for that period, 
Out of this sum, after providing for rents and debenture 
interest, the directors recommended the distribution of the 
following dividends: First preference stock at the rate 
of 44 per cent. per annum; second preference stock at 
the rate of 44 per cent. per annum, leaving a balance of 
3982. 19s. 5d. The chairman. in moving the adoption 
of the report, referred to the recent visit of the 
Associated Chambers of Commerce to Newport, and 
said that the delegates saw a great sheet of water 
very nearly ready for a — amount of shippin 
which, it was hoped, would go there. The old dock look 
rather empty, but during the last few days the directors 
ad had a favourable report and things were improving. 
Like all other commercial undertakings just now, the com- 
pany’s docks were rather at a standstill. The report was 
adopted, and the dividends recommended were declared. 


Ship-Repairing at Barry.—Upon the steel screw steamer 
Westow, owned by Messrs. Coverdale and Son, of West 
Hartlepool, being placed in the Barry graving dock 
recently for painting, itwas found that the stern frame, 
which is of cast steel, was fractured. In previous similar 
cases a defective stern frame, when of cast steel, has been 
replaced with a new frame; but in this instance the frame 
has been despatched to the manufacturers (the Darling- 
ton Forge Company), where the defective portion will be 
cut out and a new ong welded in before the completion 
of the repairs. The frame will be subjected to severe 
tests, and, if found to sustain them satisfactorily, it will 
then be re-fitted in the ship. 


Pembroke and Tenby Railway.—The directors’ report 
for the half-year ending June 30, 1892, states that the 
er amounted to 12,1197. 19s. 4d., as against 12,735/. 
8s. 3d. in the corresponding period of 1891, showing a 
decrease of 615/. 8s. 11d., whieh was attributable to an 
exceptional falling off in Pembroke Dockyard traffic. The 
working expenses of the past half-year were 6848J. 15s., 
as compared with 67871. 1s. 9d., an increase of 61/. 13s. 3d. 
The ratio of the working charges to the traffic receipts 
for the past half-year were per cent., as against 53} 
per cent. Under the Regulation of Railways in 1889, 
the Board of Trade had sanctioned 6000/. being expended 
on capital account. After providing for all fixed charges 
there was a balance of 2648/. 1s. 5d., out of which a divi- 
dend was recommended on the preference shares at the 
rate of 2} per cent. per annum for the half-year, carrying 








forward 1671. 9s. 5d. 





Cowbridge and Aberthaw Railway.—This line waS 
opened on Saturday. There are stations at Cowbridge, 
St. Marychurch-road, St. Athan-road, and Aberthaw. 
The first sod was cut in February, 1890. Since then the 
work has been in the hands of Mr. W. H. Mathias, con- 
tractor, of Porth. The joint engineers were Mr. H. O. 
Fisher and Mr. J. W. Brewer, the late and the present 
engineers of the Taff Vale Railway Company. The line 
is a single one throughout, but the bridges have been de- 
signed with a view to doubling the track at some future 
date. The cost of the undertaking has been about 
120,0007. The line has been leased in perpetuity to the 
— Vale Railway Company. The line is 64 miles 
ong. 

Cardiff.—Steam coal has been in comparatively limited 
demand, and prices for all descriptions have shown a 
slightly downward tendency ; the best qualities have made 
10s. 9d. to 11s., while secondary descriptions have realised 
10s. to 10s. 3d. per ton. There has been a fair inquiry 
for patent fuel. Household coal has been in moderate 
request ; No. 3 Rhondda large has made 11s. 6d. per ton. 
Coke has shown little change; foundry qualities have 
made 18s, to 19s., and furnace ditto 16s. to 16s. 6d. per 
ton, free on board. Iron ore has been dull. The iron 
and steel trades have shown no improvement. 





Rattway COMMUNICATION WITH KETTERING. — The 
Kettering Traders’ Association is considering the ques- 
tion of a second railway to Kettering. It is deemed de- 
sirable to obtain a more direct connection with the West 
of England and Wales ; and with this object, Mr. T. 
Tinea, engineer, of London, has been employed to make 
a preliminary survey. Mr. Hennell has sent in his 
report, which recommends a new line joining the London 
and North-Western line to Rugby, at Stanford. The 
route would be vid Rothwell, Harrington, Clipstone, 
Kelmarsh, Haselbeach, Naseby, and Welford. This 
route involves 19 miles of railway, and the cost is esti- 
mated at 300,000/. It is proposed to ask the Midland 
Railway Company whether its Kettering station could be 
used in connection with the new line. If an agreement 
cannot be arrived at, it is proposed that there should be 
a station at the east end of Kettering. 


LouGHTON S—EwaGE Works.—On Wednesday, the 28th 
ultimo, the members of the Epping Rural Sanitary 
Authority, together with the Loughton Sanitary Com- 
mittee and representatives from Buckhurst hill, Wood- 
ford, and the neighbourhood, met at the Loughton Sewage 
Works to examine the International process of sewage 
purification there at work. Mr. Egan, the engineer to 
the Epping Rural Sanitary Authority, stated that the 
sewering of Loughton was commenced in 1879, when five 
acres of land were purchased upon which the sewage, 
after deposition of the grosser solids in tanks, was 
allowed to flow for the purpose of intermittent 
filtration. The land was underdrained and _ the 
sewage from the settling tanks passed through it; this 
answered fairly well fora time, but ultimately the eftluent 
from the land became most unsatisfactory, and other steps 
had to be taken to prevent pollution. In 1888 it was 
resolved to improve this state of affairs, and it was de- 
cided to adopt the use of ferozene for precipitation, 
followed by filtration through polarite beds. The entire 
scheme includes about 16,000 yards of sewers and storm 
water drains, the raising of about 280 yards of the original 
outfall sewer, eight automatic flushing tanks, and the 
necessary manholes, lampholes, and ventilating columns. 
The total cost of the a scheme and sewage purifi- 
cation works, including the land, was under, 14,000/., an 
exceedingly moderate sum when the character of the 
work is considered. The present population is about 
5000, but the purification works are capable of dealing 
with the sewage of a much larger population. 





INSTITUTE OF MARINE ENGINEERS.—A meeting of the 
Institute of Marine Engineers was held in the premises 
of the Institute, 58, Romford-road, Stratford, on Mon- 
day evening, when the discussion on the Treatment of 
Marine Boilers was resumed. The chair was occupied by 
Mr. A. W. Robertson, vice-president. The proceedings 
were opened by Mr. Wilson reading a few remarks bear- 
ing on the result of the discussion atthe previous meeting, 
and pointing out the conclusions which he considered 
might fairly be placed on record as one result of the dis- 
cussion, The honorary secretary read remarks forwarded 
by Messrs. T. W. Fish and W. Birkett, in the course of 
which reference was made to the removal of the 
mill scale from the plates before being built into 
the boiler, the use of litmus paper for testing the acidity 
of the water and the use of soda and other materials 
for neutralising acids when present, and thus aiding 
the preservatlon of the boilers. Rocking firebars were 
referred to as an improvement on the ordinary bar pre- 
venting the adhesion of the clinker and generally more 
economical. The discussion was taken part in by Messrs. 
Shorey, Nicol, Barringer, Tait, the honorary secretary, 
Slater, Tyler, J. H. Thomson, Latta, and others. It was 
pointed out that the evidence showed a much older date 
than that in the paper for the commencement of the so- 
called modern method of dealing with marine boilers. 
Credit was given to Mr. David Phillips, and amongst 
others to the late Malcolm Campbell for the painstaking 
and searching investigation made in order to brin 
about a more intelligent system for the genera 
treatment of boilers than ruled twenty yearsago. The 
extraction of air from the feed water was strongly advo- 
cated, the adoption of Weir’s special pumps was touched 
upon as more desirable than the ordinary plunger — 
for wae | boilers. Mr, Wilson replied, dealing wit 
many of the points raised in the course of the discussion, 
The meeting then closed with the usual vote of thanks, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shefiield Exports to the United States.—The quarterly 
return to September 30 of exports to the United States 
from the Sheffield consular district has just been issued. 
The total of all classes of gue during the quarter was 
122,445/., as compared with 113,690/. in the correspond- 
ing period of last year. Cutlery exports for the quarter 
were 30,974/., against 29,364/. in the similar period of the 
previous year, and 33,0907. in the quarter immediately 
preceding. Steel shows 26,8997. in the September 
quarter of this year against 21,7871. in the September 
quarter of last. 


The Strike at Messrs. Joseph Rodgersand Sons, Limited. 
—A serious development has taken place in this dispute, 
which was originally confined to a portion of the 
spring knife hands. During the week meetings of three 
branches in the cutlery trade, working in the ‘‘top 
shop,” resolved to appoint a deputation to wait on 
the masters, and in the event of no satisfactory 
arrangement being arrived at, ‘‘the whole of the work- 
men, forgers, grinders, and cutlers working at the firm 
should give in their notices.” The men were informed 
that no deputation could be entertained unless they gave 
an assurance of their willingness to concede the reduction 
demanded. The federated branches of the cutlery trade 
resolved to withdraw the men from the firm, and this was 
sanctioned by the Trades Council. About 200 men have 
sent in their notices, and the dispute is certain to bea 
bitter one. 


Railway and Dock Amalgamation at AHull.—It is un- 
derstood in commercial circles that negotiations are in 

rogress between the North-Eastern Company and the 

ull and Barnsley and Hull Dock Companies, with a 
view to the amalgamation of the two last named with the 
North-Eastern. It is regarded as being the most econo- 
mical step the North-Eastern can take, as the existing 
docks and railways can be made, under joint work- 
ing, to do much more work than at present, and 
the expenditure of a million or two for further docks 
and railways at Hull, as was Lape sage @ year ago, can be 
deferred for some time without the trade suffering. 


Severe Depression in the? Engineering Trades.—The 
engineering trades of the district, on which many thou- 
sands of men are dependent, are in a very unsatisfactory 
condition. In Leeds locomotive makers have scarcely 
anything to do, while the makers of textile machinery 
have for some time been discharging hands in 
hundreds at a time, and in addition are work- 
ing shorter hours. All appear to be studying how to 
get over until next year. At Sheffield a large number 
of pattern-makers and moulders have been discharged 
from the large establishments. As contracts for armour 
plates and other Government requirements are being 
completed, and no fresh orders coming in, surplus men, 
consisting of mechanics, engineers, &c., are being dis- 
charged in large numbers each week, and the outlook is 
altogether very gloomy. 


Charles Cammell and Co., Limited.—At a meeting of the 
directors of this company it has been decided to pay an 
instalment on account of dividend for one current year 
of 27. per share on the ordinary shares, and 10s. per share 
on the A and B shares, being at the same rate as was paid 
at the corresponding period of last year—24 per cent. 


Iron and Steel.—Very unsatisfactory accounts as to the 
opening business of the quarter are coming in from those 
engaged in theiron trade. Pig iron is stagnant, at late 
rates, and wrought iron orders are held back in the hope 
that there will be a reduction in prices now that iron- 
workers here, who are affiliated with those in Stafford- 
shire, have to consent to a reduction in wages. In the 
heavy steel trade only half the business is being done of 
which the plant is capable, orders for railway material, at 
last given rates, being the most plentiful. In marine 
material few fresh orders are coming up. So far the 
result of the new quarter’s working has been very dis- 
appointing. 








MISCELLANEA. 

AN agricultural and industrial exhibition, under the 
auspices of the Dutch Government, is to be held in 
Batavia from May to December, 1893. Applications for 
space, &c., should be sent to Messrs. Henry Hemans and 

‘0., 35, Queen Victoria-street, London, E.C. 


MM. Gustave Olivet, of Geneva, have applied 
electricity to the heating of hothouses and conservatories, 
the advantages claimed being the perfect purity of the 
air warmed by these means, and the ease with which 
the temperature can be regulated. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended 
September 25, amounted, on 16,423$ miles, to 1,520,978/., 
and for the corresponding period of 1891, on 16,3095 
miles, to 1,511,835/., an increase of 114 miles, or 0.6 per 
cent., and an increase of 9,143/., or 0.6 per cent. 


Some plate girders 120 ft. long by 7 ft. deep have re- 
cently been transported a distance of 250 miles over 
the Norfolk and Western Railway, U.S.A. Four cars 
were placed under each girder, but we belive that the 
whole of the weight was carried by two, the others bein 
idle trucks. The track over which the girders were carri 
includes an 8-deg. curve. 


We are advised by Messrs. Woodhouse and. Rawson, 
United, Limited, that they have received official notice 
from the Lords Commissioners of the Admiralty to the 
effect that their name has been placed on the Admiralty 





list of firms who may be called upon to tender for the con- 
struction of unarmed wood-built boats, and the supply of 
engines for the same. 


The Gas Committee of the Manchester Corporation 
have decided to erect an electric travelling crane for un- 
loading the coal barges and distributing the coal in the 
coal stores at their Central Electric Light Station in 
Manchester. The contract for this crane has been given 
to Messrs. Mather and Platt, Limited, of the Salford 
Iron Works. The crane will be fitted with one of their 
Manchester motors. 


The Bulletin Oficial de la Marine issued by the French 
Government gives instructions for the preservation of 
tubulous boilers when not in use. They should be com- 
pletely filled with water, the acidity of which has been 
neutralised by the addition of lime or soda. Externally 
the tubes should be painted, where accessible, with red 
lead or coal tar, but such parts as cannot be got at for this 
may be preserved by burning coal tar under them. The 
smoke of the tar is condensed in the cold tubes and forms 
there a protecting layer which prevents corrosion. 


Messrs. Dan Rylands and Co., Limited, are now manu- 
facturing glass-lined tubing in a large variety of sizes. 
The company make bent tubes and tees, as well as 
straight ones, and claim that the —- is well adapted 
for household water service, as with it there is no danger 
of lead poisoning. The glass lining of the tubes is not 
liable to be cracked by frost, nor by any reasonable 
amount of hard usage, and hence it is also suggested as 
applicable for electric yey mains. The joints between 
successive lengths of tube are made by washers of gutta- 
percha or other suitable material. A specimen we have 
received is a splendid piece of glassblowing. 


Messrs. John Davis and Son, of All Saints Works 
Derby, are now making the slide rule for calculating 
blast furnace charges described by Mr. Wingham, 
its inventor, in a paper read before the May meeting 
of the Iron and Steel Institute this year. The rule has 
scales corresponding to iron, lime, soda, alumina, mag- 
nesia, and silica, and by a simple mechanical process 
the nature and quantity of fluxing material to form a 
neutral slag, with an ore of definite composition, can be 
determined, and Kaneagey | from the analysis of a slag it 
is possible to find out if the correct quantity of lime is 
being used. The rule can also be used if other than 
neutral slags are required, and by using the reverse side 
of the rule the quantity of lime required to combine with 
the sulphur of the fuel can be determined. 


Until within the last four years the work of repairing 
and maintaining the workshops and other buildings con- 
nected with the dockyard establishment at Portsmouth 
was intrusted to contractors. It was afterwards per- 
formed by men employed by the Government under the 
Director of Works. As the new system proved com- 
paratively costly, and gave rise to a movement to secure 
uniformity of working hours throughout the yard, the 
Admiralty have been induced to revert to the system pre- 
viously in vogue, and to transfer the repairs and mainten- 
ance tothe former contractors, Messrs. Bramble Brothers, 
who took charge yesterday morning. As a consequence 
of the change, thirty workmen have received their dis- 
charge, and it is understood that about thirty others will 
be dismissed. 


In the new workshops for the telegraphic service of the 
Northern Railroad of France the whole of the machine 
tools are driven by electric motors. The turning lathes 
are fitted with 1100-watt motors, which drive a counter- 
shaft, having a cone pulley, by means of tooth gearing. A 
belt is taken from this countershaft to the machine. A 
similar arrangement is used for the heavy drilling ma- 
chines and for several of the other tools. This arrange- 
ment of electromotors has allowed very accurate measures 
to be made of the power required to run machines of dif- 
ferent types. The new system is said to have proved 
economical, the working expenses being greatly reduced, 
and one man less is required to run the shop, which was 
formerly driven by a gas engine. The power is under the 
new system obtained from the mains of a lighting com- 
pany. 

In a communication to the Railroad Gazette on the pro- 
blem of stopping trains running at speeds of 90 miles an 
hour, Mr. George Westinghouse, Jun., remarks that the 
Douglas-Galton brake experiments showed that it was 
only ible, with brakes in the best order, to reduce 
poo pre the rate of 34 miles per hour for each second 
during which the brakes were — until the vehicle 
Pas ay and that at 60 miles an hour and upward the 
brake force to be thoroughly efficient would have to be at 
least double that now usually employed in daily practice 
at speeds below 50 miles. Hence, with a perfect brake at 
the end of 10 seconds from the time the brakes were 
applied, a train moving at 90 miles an hour would still be 
running at a little over 60 miles an hour, and would have 
travelled a distance of about 1130 ft. With the brakes as 
ordinarily fitted, 16 seconds would be required to reduce 


# | the = to 61 miles an hour, and the train would have 


run through 1765 ft. during this time. 


The Amalgamated Society of Railway Servants pro- 
pose to have introduced into Parliameut a Bill giving 

wers to the Board of Trade to order a railway company 
ta) ‘* to affix, or to require to be affixed, to all vehicles 
working in goods and mineral trains, such improved 
apparatus for coupling and uncoupling the vehicles as 
shall make it unnecessary for men to go between them for 
the purpose of coupling or uncoupling ; (b) to provide 
adequate accommodation and proper spaces for the safety 
of railway servants in working on the line or on the 
premises of a railway company, wherever an inspector of 
the Board of Trade shall report that the work cannot 
otherwise be carried on without risk of accident ; (c) to 





provide oe security for platelayers and fog-signal- 
men in their work by the adoption of safety appliances 
to warn them of the approach of trains; (d) to provide 
subways, bridges, or footbridges at stations or level cross- 
ings where requisite in the interest of public safety.” 


In a paper on ‘‘ Roofing Slates,” recently read before 
the American Society of Civil Engineers, Professor 
Mansfield Merriman states that slates containing soft 
ribbons are inferior. Soft roofing slates weigh about 
153 Ib. per cubic foot and have a modulus of rupture of 
7000 lb. to 10,000 1b. per square inch. The stronger the 
slate the greater its toughness and softness and the less 
its porosity and corrodibility. Softness or liability to 
abrasion does not indicate inferior roofing slate, but is 
an indication of strength and good weathering qualities. 
The strongest sJate stands the weather worst, and thus a 
bending test affords an excellent index of all its pro- 
perties; specifications should require the modulus of 
rupture tobe not less than 7000 lb. persquare inch. The 
strongest and best slates contain the highest proportion 
of silicate of iron and aluminium but are not necessarily 
lowest in carbonates of lime and magnesia. Chemical 
tests are, however, un-atisfactory. he slates experi- 
mented on were obtained from the quarries in Northamp- 
ton County, Pennsylvania. 





Mississipr1 Levers.—It appears from a report of the 
Louisiana Board of State Engineers that 17,029,127 cubic 

ards of levees were constructed in 1890 and 1891 in 

ouisiana. The cost of these levees was 3,353,390 dols., 
of which the United States contributed 629,592 dols. 
through the y smaage ag ol River Commission. In addition 
to the work done in uisiana, embankments involving 
1,452,024 cubic yards were also constructed in Arkansas. 
These embankments, which indirectly tend to the benefit 
of Louisiana, were built at a cost of 278,714 dols., of 
which Louisiana furnished 76,574 dols.; Arkansas, 
25,546 dols. ; and the United States, 176,594 dols. There 
are now 807 miles of levees along the Mississippi in 
Louisianaand Arkansas, The breaks during the floods 
of 1892 were less considerable than might, perhaps, have 
been expected. 





Socrzty or Encingers.—At a meeting of the Society 
of Engineers, held at the Town Hall, Wastutanten. on 
Monday evening, October 3, 1892, Mr. Joseph William 
Wilson, Jun., President, in the chair, a paper was read 
by Mr. B. A. Miller on ‘‘ The Cleansing and Ventilation 
of Pipe Sewers.” The author having mentioned the dif- 
ficulties which had been experienced in many towns 
sewered on the combined system, owing to the road 
detritus being washed into the sewers through inatten- 
tion to gully cleansing, drew attention to the necessity 
of constant flushing to prevent the generation of sewer 
gas, due to the decomposition of deposited matter ; he 
further stated that sewerage systems, though well de- 
signed and carried out, were often rendered incomplete 
owing to faulty house connections and insufficient water 
supply. He then compared the systems of combined and 
separate sewering, giving the following reasons for pre- 
ferring the latter: Smaller sewers are required ; surface 
water drains need not be laid as deep as sewers; the 
exclusion of surface water gives less liquid to deal 
with and be treated; there is greater regularity in 
the flow, enabling the size of sewers to be calcu- 
lated more accurately; the sewers, being smaller, 
afford less space as gas- holders, and require less 
water to flush, He recommended the admission of 
roof-water into the sewers, as simplifying the arrange- 
ment of drains. He then alluded to flushing, giving the 
different methods employed. The use of penstocks or 
plugs, causing the sewage to back up, he considered un- 
satisfactory, as deposits are left in the pipe to decom- 
pose. In preference he advocated the adoption of flushing 
chambers containing automatic syphons, mentionin 
those of Messrs. Doulton, Rogers, Wield, Adams, an 
Palmer, and proceeded to describe their action, giving 
preference to those with a deep trap. Passing to the 
question of ventilation, he Pore | that provision should 
be made to prevent sewer gas passing directly into the air 
we breathe, and nee to enumerate the different 
methods employed for ventilating sewers, describing first 
the usual method by shafts from the sewer to the street 
level, with open gratings in the roadway, intended to act 
as outlets and inlets, but which were often an annoyance 
owing to the irregularity of their action. Briefly men- 
tioning the use of charcoal filters, and the utilisation of 
chimney shafts, he described the Holman-Keeling sewer 
gasdestructor, which he considered effective though costly, 
and suggested the erection of iron shafts, either open atthe 
top or provided with cowls, which could take the place of 
street lamps, placed on the line of kerb and connected with 
the sewer. The author then gave a description of a series of 
experiments taken in one of these shafts at Beckenham, 
with a view of ascertaining the advantage of ventilating 
sewers by ventilating lamp-posts as compared with the 
ordinary method of gratings in the roadway. The result 
of these experiments were embodied in a series of tables 
and charts, and by their means the author showed that 
the best results were obtained when the street ventilators 
were open, and further, that the direction of the wind was 
the chief agent which influenced the movement of sewer 
air in the shaft, the temperature also affecting it under 
certain conditions. In concluding he recommended, in 
order to keep sewers in their proper state, periodical 
flushing by automatic chambers, and an efficient method 
of ventilation by ventilating posts, which he considered 
would produce a better current of air in the sewers than 
is obtained by the ordinary method of street openings 
alone. The paper was well illustrated by diagrams, show- 
ing the various systems advocated. 
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PURIFICATION OF SEWAGE BY 
MICROBES. 

Atatime when most of our bodily ills are re- 
ferred to the action of malevolent microbes, and 
when the comma bacillus is slaying its thousands 
on the Continent, it is well to be reminded that 
these tiny organisms are not all inimical to our 
well-being. It has long been believed that to them 
must be credited the oxidation which sewage matter 
undergoes when it is poured into a running stream, 
and in a comparatively short distance becomes lost 
beyond the power of chemical analysis to discover. 
The researches of Warington have shown* that the 
process known as nitrification of the complex nitro- 
genous bodies existing in sewage during its filtra- 
tion through land, is brought about by definite 
organisms, who in their life processes feed upon 
sewage matter, and evolve the nitrogen in the form 
of nitric acid. The carbon, also, is taken as food, 
and evolved as carbonic acid. In a paper on 
‘*Sewage Sludge and its Disposal,” read by Mr. 
W. J. Dibdin before the Institute of Civil En- 
gineerst in 1887, the author said that modern 
experience showed that when the subject was 
better understood the true way of purifying sewage, 
when suitable land was unavailable, would be first 
to separate the sludge, and then toturn intoa neutral 
effluent a charge of the proper organisms, specially 
cultivated for the purpose. This would be retained 
for a sufficient period, during which time it would 
be fully aérated, and finally it would be discharged 
into a stream in a really purified condition. Many 
of the audience smiled at this idea, but it found a 
champion in Dr. Angell, who pointed out that if 
fermenting organisms were allowed to grow without 
air they formed what Pasteur called the vibrionic 
form of fermentation. The products of this kind 
of fermentation were the most putrefactive and dis- 
gusting to the senses, and serious in regard to 
health. On the other hand the aérobian and 
atmospheric forms of life could be caused to grow 
—those that grew nearer the surface. If the 
sewage were well aérated before, during, and after 
treatment, it would be certain that the microbe life 
would assume that form which produced the least 
objectionable by-products. This idea was, we be- 
lieve, first put forth by Dr. Dupré. 

Since the date of Mr. Dibdin’s paper the results of 
the experiments carried out by the Massachusetts 
Board of Health have been published,t and have 
carried the subject a stage further. These experi- 
ments showed that if sewage were exposed to air 
in thin films, as in a coarse-grained filter, it be- 
came completely oxidised, and it was rendered 
evident that the change was most probably brought 
about by bacterian agency. Many other sanitarians 
have been at work on the problem of aiding the 
microbes to carry out their beneficent task fully and 
completely. It is a matter of common experience 
that the aérobian form of life does not usually find 
the conditions under which sewage is stored and 
discharged favourable for its existence, and it 


5|tapidly gives place to the vibrionic type, with its 


attendant putrefaction and stench. Practically it 
is only when sewage effluent is treated on land of 
favourable character, or is turned into a stream of 
fairly pure water, and of many times its volume, 
that it passes through the stage of complete oxida- 
tion without creating effects that are objectionable 
to our sense of smell and dangerous to health. As 
for solid sewage, it is almost impossible for it to 
be decomposed harmlessly in a river. The dense 
swarms of bacteria that surround and inclose it 


2|absorb the oxygen very much more quickly than 


it can be supplied by diffusion through the water 
from the atmosphere, and putrefaction is set up. 
The latest contribution to our knowledge of the 


* Journal of the Chemical Society, vol. xlv., 1884. 

+ Minutes of Livameon vol. lxxxviii., Part IT. 

t See ENGINEERING, vol. liii., pages 223, and page 194, 
ante. 








best methods of utilising the efforts of the microbe 
organisms have come from Mr. W. E. Adeney,* 
Curator in the Royal University of Ireland, and 
Mr. W. Kaye Parry,+ of Dublin, in the form of two 
papers read before the British Institute of Public 
Health at the late meeting in Dublin. The two 
authors have worked toa certain extent in conjunc- 
tion, Mr. Adeney devoting himself more to tabeus- 
tory experiment, and Mr. Parry proceeding on a 
larger scale. Hence these two papers deal with 
different aspects of the same subject. Some years 
ago Mr. Adeney set himself to discover how much 
oxygen it required to support the microbes while 
they decomposed a given sample of sewage, from 
which the solids had been removed. A given 
volume of freshly-filtered sewage was mixed with 
different proportions of Vartry water, and the mix- 
tures, as they were made, were poured into bottles 
which were filled, and closed with glass stoppers. 
The bottles were kept at a temperature of about 
60 deg. Fahr. for from seven to thirty days. By de- 
termining the quantities of ammonia, nitrous and 
nitric acids, organic carbon and the dissolved gases 
—carbon dioxide, oxygen, and nitrogen—in each 
mixture before and after keeping it, the nature 
and extent of the changes set up in the organic 
matters contained in it could be examined and 
estimated. It was found that the variation in 
results was entirely due to the quantity of oxygen 
originally present in the different mixtures, the 
oxygen being introduced in the water; One volume 
of sewage was mixed with Vartry water in the fol- 
lowing proportions : 1:9, 1:19, 1:29, 1:39, 
1:49, 1:59, 1:69, 1:79, 1:89,1:99. In mix- 
tures +, 34, and y; a decided quantity of oxygen 
remained unabsorbed, while the organic matters 
were entirely decomposed. Each mixture remained 
sweet and clear and gave no indication of putrefac- 
tive fermentation. In mixtures of , and ; small 
quantities of dissolved oxygen were found unab- 
sorbed; part of the ammonia only had been 
oxidised to nitric acid, and some was found remain- 
ing. In the jj; mixture a trace of oxygen was 
detected, and none of the ammonia had apparently 
been oxidised, although the organic matters origi- 
nally present had been entirely decomposed, the 
organic carbon and nitrogen having been con- 
verted into carbon dioxide and nitric acid respec- 
tively, as in all the previous instances. In the 
mixture no free oxygen was found ; practically the 
whole of the organic carbon had been converted 
into carbon dioxide, but the organic nitrogen had 
only been partially oxidised to nitric acid, some 
being reduced to ammonia. The ammonia origi- 
nally present had remained apparently unaffected. 
In the remaining three mixtures no oxygen was 
detected. The organic matters had not been com- 
pletely decomposed, and none of the organic 
nitrogen had been oxidised, but some had been 
converted to ammonia. Putrefactive fermentation 
had been set up with very offensive odours. In 
mixtures ;}, and 4 decided quantities of sulphuretted 
hydrogen were found. 

The lesson of these experiments is very easily 
learned. The complete decomposition of the 
organic matters of sewage can only be effected with- 
out — and odour in the presence of an 
ample supply of oxygen. As the supply is lessened, 
the ammonia first escapes alteration, then the 
nitrogen fails to be oxidised to nitric acid, and 
finally the organic carbon is only partially decom- 
posed. This accords with the contention of some 
sanitarians that sewage, from which the solids have 
been precipitated, may be safely turned into a 
running stream, provided that its oxygen has not 
already been used up bya similar process inits higher 
parts, and also that its volume is great relatively 
to the sewage. Unfortunately, these two condi- 
tions are seldom attainable in the case of towns of 
moderate size, and other means have to be adopted 
to provide a supply of oxygen to the saprophytic 
organisms. Blowing air directly into the liquid 
does not seem a practicable method ; exposure in 
thin films in filter beds and in very porous soil is 
already adopted with success, and was the method 
followed in the Massachusetts experiments already 
referred to. It has always been understood 
that the operation is not one of filtration, but of 
oxidation. When smooth clean pebbles, the size 
of horse-beans, were employed for months in a 
sewage filter it was found that they were perfectly 





ie ‘The Chemical Bacteriology of Sewage ; Its Hygienic 
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+ ‘A New Method of Sewage Purification.” 
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clean at the end of the time. The pebbles had 
merely acted as operating tables on which the 
organic matters had been converted into gas and 
solubles nitrates, to be washed off by the next 
flow of liquid. Land is often unavailable for irri- 
gation, and even filter beds take up considerable 
space, and are expensive to build, so Mr. Adeney 
set himself to devise other means for supplying 
oxygen. Nitre is a substance which readily de- 
composes into nitrogen, oxygen, nitric oxide, and 
potash, when added to sewage containing aérobic 
organisms, and it then furnishes the oxygen 
necessary totheir growth. Mr. Adeney, therefore, 
selected this material, and in conjunction with Mr. 
Parry, he experimented with it on a considerable 
scale for four years, dealing with 1000 gallons a day. 
More recently the process has been adopted at the 
Lunatic Asylum, Dundrum, Co. Dublin. As the 
action of organisms is necessarily slow, additional 
means have been adopted to secure the direct 
oxidation of the sewage in the first instance, and it 
is only in the last stage that their help is relied upon. 
If purification by microbes is set up, and the effluent 
discharged well furnished with an oxygen-supplying 
material, it may reasonably be expected that the 
work of purification will be harmlessly completed in 
the stream. The process will be best understood by 
describing it as it is carried out at Dundrum. 

After passing a preliminary straining chamber, the 
liquid flows into the first of a series of tanks 7 ft. 
square and 16 ft. deep, being conveyed to the bottom 
and spread uniformly over the floor. In rising to the 
surface the fine particles are caught in the gelatinous 
matter, and a large proportion of the suspended 
matter is thus removed by a purely mechanical 
process, and without the addition of any chemicals 
whatever. The partially purified effluent from this 
tank is carried through a mixing race to a second 
and similar tank, receiving in its course a dose of 
manganate of soda, two to five grains to the gallon. 
The manganeseeffects the oxidation of a considerable 
part of the organic matter, and becomes converted 
into the brown oxide of manganese, which falls to 


‘the bottom, carrying with it the lighter particles 


that had escaped from the first tank. The liquid 
is then conducted to a third tank, where nitre (two 
to three grains to the gallon) is added in order 
that such of the constituents that were not ame- 
nable to the manganate of soda, or which escaped 
its action, may be broken up by the saprophytic 
organisms. As to the time required for this action, 
the tank capacity at Dundrum is completely filled 
and emptied every twenty-four hours, but it is 
believed that less time would be sufficient. The 
effluent is clear and bright and absolutely non- 
putrefactive. 

Hitherto we have spoken only of the soluble 
constituents of the sewage. But the solid precipi- 
tate—the sludge—presents equal, if not greater 
difficulties to the sanitarian. Unless it is pressed, 
which is a very expensive process, costing at 
Wimbledon* 2s. 6d. per ton of sludge cake, 
it rapidly becomes a nuisance. All other processes 
for its disposal, so far as we know, involve air 
drying, and while this is being carried out, putrefac- 
tion always setsin. Once the sludge is dry it is 
practically innocuous ; the difficulty is to keep it 
sweet while it is parting with its superfluous mois- 
ture. This Mr. Adeney accomplishes by aid of 
the brown insoluble oxyhydrate of manganese 
recovered from the second tank of the series. This 
substance is reduced to white manganese hydrate 
by the action of sewage in excess, but on exposure 
to air it is again rapidly oxidised to the oxyhydrate. 
Hence it can be made to serve as an oxygen carrier 
for the purpose of supplying oxygen to organisms 
growing in solid organic matter. 

In practice the sludge is withdrawn from the first 
tank by an exhauster, and is then strained through 
canvas sacks and spread over the floor of the 
drying shed. To the sludge is added a little of 
the oxyhydrate of manganese recovered from the 
second tank, and the two substances worked up 
together. From time to time the sludge is turned 
over to expose fresh surfaces freely to the air, with 
the result that no offensive odour is created. When 
dry the sludge is available as manure, and is said 
to contain from 1.4 to 3.3 per cent. of ammonia, 
and about 0.5 per cent. phosphoric acid calculated 
as calcium triphosphate. 

The materials used in the precipitation and puri- 








* Mr. Santo Crimp on “ Dis 1 of Sewage Sludge.” 
Proceedings of Institution of Civil Engineers, vol. 
lxxxviii., Part IT. 





fication of the sewage are thus manganate of soda 
and nitre. Allthe manganese is recovered from the 
tanks, and can be reconverted at about one-half of 
its original cost. There is no expense for sul- 
phuric acid, as in some works, for that agent is not 
employed. If it were the manganese would be 
lost, as the sulphate is soluble. It is estimated 
that this method of using manganese costs only one- 
third as much as the methods at present in use, 
and that it will therefore enable this material to be 
used in practical work on a large scale. The cost 
of the nitre used in the process is not prohibitive. 

The authors of this system of sewage purification 
do not put it forward as a final solution of this pro- 
blem. It is, however, full of promise in that it 
avails itself of natural forces to attain its results. 
Waste organic matter has to bereduced to gases and 
nitrates by one of two agencies, either by the 
vibrionic or the aérobic organisms. Hitherto we 
have mainly employed the former, whose methods 
of operations are attended with great danger to 
health and life. All the time the equally useful 
and less dangerous aérobic varieties have been at our 
service, if we would only provide them with sur- 
roundings in which they could live and work. The 
nature of those conditions is being gradually found 
out, and it remains to be seen what are the cheapest 
methods by which they can be attained. 





AMERICAN RAILROADS. 

Tue returns of American railroads, just issued 
in ‘‘ Poor’s Manual,” would seem to bear out the 
assumption entertained for some time that the 
increase to mileage could not continue at the 
high rate which has been characteristic of railway 
development for some years. The great reduc- 
tion in rates—on twenty years it is equal to 50 
per cent.—and the consequent low net revenue 
—it is, on the New York Central, one-fortieth of a 
cent for moving a barrel of flour one mile— 
has made it practically impossible for any more 
competitive trunk lines to be constructed, and 
all that now remains, at all events in the 
Western and Central States, is to provide feeders 
for the main lines. One can quite realise the pos- 
sibility of great increase in mileage under this 
head, for here the main lines will readily encourage 
small competitive lines to secure a share of the still 
ss through traffic. Away beyond the Rocky 

ountains there are still extensive increases being 
made. There the engineer finds virgin soil with a 
population ready to go forward, one might almost 
say, with the pioneer trains. One-third of the total 
mileage constructed during the past three years 
has been away in the West, and it is almost im- 
possible to over-estimate the great value of 
these 60,000 miles constructed in these sparsely 
populated areas. With the facilities for distribut- 
ing the products will come a population to culti- 
vate the waste but rich lands of the West, and in- 
creased production must result. The need for 
lines is shown by the fact that there is but one mile 
of railway to each 59.65 square miles of territory in 
the Western States. The total increase to mileage 
in 1891 was 3899 miles, while for ten or fifteen 
years the average addition has been nearer 6000 
than 4000 miles. One remarkable feature of the 
addition in recent years has been the extension 
in the South Atlantic States—Virginia, Carolina, 
and Georgia—the development of which was de- 
layed by the war. Now they move forward to take 
their line with other States. The railways move 
pretty steadily with population, yet traffic develops 
at a greater rate, for we find that the number of 
passengers and the tons of freight per mile of rail- 
way show great increases. 

We have incidentally made reference to the re- 
duction in freight rates. This may be instanced 
by the fact that whereas in 1870 the average rate 
paid per ton per mile on the leading railways was 
about 1d. (1.99 cents), it has been reduced to 
slightly less than $d. (.91 cent), while the average 
passenger rate per mile has been reduced from 
14d. (3.05 cents) to about 14d. (2.19 cents). At 
the same time, too, the ratio of expenses to earn- 
ings has been on the increase, and we thus find 
that the net earnings have not by any means in- 
creased proportionately with the gross revenue. 
Taking first the passenger service, we note that in 
ten years the number of passengers has nearly 
doubled, while the number of miles run has in- 
creased by only 73 per cent., there being a decrease 
from 26.60 to 23.95 miles in the average journey— 
an evidence that local passenger traffic is increas- 





ingly greater than the through traffic, as was to be 
expected. Besides competition and other causes 
have necessitated an increase on the train mileage 
ata greater ratio than the addition to passengers, 
so that the earnings per passenger train-mile have 
in ten years been reduced from 4s. 9d. (113.72 
cents) to 3s. 9d. (90.67 cents). In the United 
Kingdom the decrease in the same period has 
not been at a corresponding ratio—having been 
from 4s, 33d. to 4s. 04d. It will be noticed that here 
the railway companies get 3$d. more per passenger 
train-mile. In goods traffic again somewhat similar 
results manifest themselves—a doubling of the 
freight carried, and of the freight miles ; but the 
increase in freight train-miles is not so great, being 
63 per cent., so that each freight train carried 
more, 164 against 128 tons per mile. This gives 
a better result per freight train-mile, although it 
does not make up entirely for the reduction in the 
ten years of 25 per cent. in rates per ton-mile. 
There is therefore a decrease in the average receipts 
per freight ton-mile, although not so great as it would 
have been had there not been economy in increasing 
the total carried per train-mile. The receipts per 
freight train-mile ten years ago were equal to about 
6s. 8d. (159.21 cents), now they are 6s. 43d. In 
the United Kingdom the return is 5s. 94d. against 
6s. 14d. ten years ago. As in Britain the expenses 
of American railways have been increasing, even at 
a greater ratio than here, for we find that ten years 
ago 63.61 per cent. of the revenue was required for 
expenses, now68.83per cent. isthus paid away, while 
in the United Kingdom the increase has been from 
52.3 to 55.5 per cent. It therefore follows that the 
American companies are left with a very much less 
net return per train-mile than those in this country. 
It is true they have less capital to take profit ; here 
it now totals 45,5001. per mile, while in America it 
is only about a third. But our traffic per mile of 
railway open is much heavier than in the States, 
and is increasing, by reason probably of the small 
amount of new competitive lines promoted to meet 
increased traffic due to augmented production, 
whereas in the States an increased mileage accounts 
for a decrease in the receipts in the past ten years 
from 14751. to1370l. per mile open. Inthe United 
Kingdom the total receipts per mile of railway 
open were, in 1882, 3605/., and in 1891, 38811., the 
largest total yet reached. The net earnings of 
each mile of American railway have decreased from 
about 5001. to slightly over 4001. (in Britain they 
are more than three times greater), which means a 
reduction of a corresponding amount on the divi- 
sible profit paid to each 15,000/. of capital or bonded 
debt. This, represented in percentage, indicates a 
decrease of from 2.91 per cent. to 1.85 per cent. 
on share capital after the bonded debt has been 
paid, rather over the 4 per cent. The bonded debt 
represents about one-half the cost of the railways. 
But taking the total available revenue we find it 
is equal in 1891 toa return of 4.15 per cent. In 
this country the net revenue gives a return of 
rather over 4 per cent. of total capital. 

It must not be forgotten that in all cases 
our railways are either through well-cultivated 
agricultural land or mineral and industrial centres. 
So compact is our population that there are but 500 
miles of railway to each million of the population, 
whereas in the States nearly 2700 miles are required 
to link each million together, and yet we have 
more than four times the railway in relation to 
square mileage than have the United States. The 
railways there are in their infancy. ‘They have 
reached the stage of carrying more in each train, 
but the necessity of having less train mileage in 
relation to the lineal mileage of railway gives them 
a much less return on capital. As the interior 
States and the Far West get more populated and the 
agriculture and mercantile products increase, more 
traffic will be afforded for the railways, while the 
mileage need not increase in the same ratio as traflic 
in view of the present through lines being sufficient, 
so that in twenty or thirty years they will be able 
to earn more per lineal mile. An examination of the 
returns from the separate groups of States justifies 
this belief. The New England States earn 22001. 
per mile open, and pay 4.77 per cent. on share 
capital, although they have to pay nearly 5 per 
cent. for bonded debt. In the Mid-Atlantic 
States the return is 3000/. per mile open, but owing 
to competition and consequent low rates the return 
is 2.87 against 34 in some previous years. In the 
Central Northern States, which, although later in 
settlement, have developed at a much greater rate 
than the original States, the earnings per mile 
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open are only 1300/., and they only pay 2.24 per 
cent. of capital. In some of the other States 
groups rather less has tc be paid to bonded debt ; 
slightly more is got for freight, although never, on 
an average, over 7d. per ton per mile, so that the 
return to capital is larger than it would otherwise 
be. Inno case does it much exceed 1 per cent., 
and in the South-Western States it is only .40 per 
cent. In such instances, however, they have 
scarcely yet reached the full vigour of dividend- 
earning. They are but developing trade. Traffic 
will yet repay them. 





THE WEATHER OF SEPTEMBER, 1892. 

TueE weather of September in the British Islands 
has been of a seasonable character. If an excep- 
tion must be taken to this statement it is for north 
Scotland, where the rainfall has been excessive and 
frequent, the sky very generally overcast, the air 
colder than usual, and atmospheric pressure below 
its average value. Then, as a contrast, the east of 
England had a deficiency of rain, the finest of the 
weather, and the most sunshine. The mean tem- 
perature and pressure of the atmosphere at extreme 
positions, to which the Isle of Man is central, were 
as follows : 














; | Mean | A 
* Mean Difference | Difference 
Positions. Pressure. | from Normal. | — from Normal. 
in. in. | deg. | deg. 

North a 29.62 below 0.14 50 | below 2 
South ee 30.04 above .07 | 59 | nil. 
West .-| 29.86 nil | 55 a 
East as 29.91 above .03 56 | ” 
Central ..| 29.86 below .01 55 | below 1 





The distribution of rain in frequency and amount 
may be inferred from the following results : 














: E Difference 

Places. Rainy Days. Amount. hacia’ Neawial 
in. in. 
Sumburgh .. “ 25 5.07 above 1 75 
Scilly .. ee « 18 2.54 below 0.87 
Valentia ae °c 21 4.46 » 0.07 
Yarmouth .. a 14 1.77 ‘on ae 





The daily general directions of the winds over 
these islands give a resultant from W. by S., which 
agrees with the normal resultant. The wind came 
from the eastern side of the meridian only on 
three days, at the equinox. The mean temperature 
at 8 a.m. for the entire area of these islands, at the 
sea level, was 55.5 deg. on the Ist, declined to 
51.5 deg. on the 4th, attained 57.5 deg. on the 
12th, fell to 51 deg. by the 17th, was 55 deg. on 
the 18th, fell again to 51 deg. by the 22nd, and 
again rose to 55 deg. by the 26th ; after this the air 
became much colder, 48.5 deg. on 29th. Hence, 
it appears, the month lost 7 degrees of mean daily 
temperature. But this loss is to be expected, and 
continued henceforth till February ; for 

‘©The days have shrunk shorter, 
The nights have grown longer ; 
Warmth become weaker, 
Cold waxes stronger.” 

The highest temperature, 74.6 deg., was reported 
at Greenwich on the 19th ; the lowest, 25 deg., at 
Nairn on the 25th. The greatest atmospherical 
pressure, 30.35, occurred on the 5th; the least, 
29.1 in., on the 27th. Rainfalls exceeding 1 in. in 
twenty-four hours were measured on the 2lst, at 
Roche’s Point 1.05, Prawle Point 1.40, Lough- 
borough 1.33 ; on the 22nd at Cambridge 1.53 ; on 
the 30th at Valentia 1.12, Prawle Point 1.48. 

_ Aurora was seen in north Scotland on the 11th, 
2ist, and 28th. A thunderstorm occurred in the 
south-east of England on the 21st, and lightning 
was reported on several days. The weather nota- 
tions indicate clear fine days to have varied from 
nine in the east to three in the north; overcast 
days from 16 in the west to 11 in the east. 
The night of the 4th was fine, clear, and cold by 
radiation, so that much dew was formed in many 
places. The morning of the 6th was generally 
misty, and on the evening of the 10th and 12th 
ground mists formed, recalling Thomson’s descrip- 
tion : 

‘* The western sun withdraws the shortened day, 

And humid evening, gliding o’er the sky 

In her chill progress, to the ground condensed 
The vapour throws. Where creeping waters ooze, 
Where marshes stagnate, and where rivers wind, 
Cluster the rolling fogs, and swim along 

The dusky-mantled lawn.” 


A fine hot September would have been invigo- 





rating for the emaciated harvest ; but this was not 
to be; the weather was too unsettled ; too many 
showers and heavy rains rendered the harvest 
tedious, as well as deteriorated the condition of the 
crop. A few days about the middle of the month 
were generally fine and favourable for harvesting 
purposes, but the succeeding weather was again 
unfavourable, local rains, the air damp and 
vaporous, with little motion. Then a windy period 
set in on the 25th, attended with a marked coldness 
and rawness of air during the last three days. The 
duration of bright sunshine, estimated in percent- 
age of its possible amount, during the four weeks 
ending October 1, was for the United Kingdom 
32, Channel Isles 46, south and east England 36, 
north-east England 33, west Scotland 32, east Scot- 
land and central England 31, south-west England 
and south Ireland 30, north Ireland and north-west 
England 28, north Scotland 20. Although the 
month failed to achieve the acme of its reputation, 
‘* The pleasant harvest month, fragrant and gay, 
The golden September, merry as May,” 

it nevertheless fairly maintained its typical cha- 
racter, and propitiously so ; for, a shuddering dread 
of cholera creeping over the land, the weather was 
just of the kind to lend no favouring influence to 
the spreading of the fatal malady. Indeed the 
public health has been abnormally good. The 
death rate, about 16 per thousand per annum in 
the metropolitan district, testifies to the fact. 





THE ATOMIC WEIGHT OF OXYGEN. 

In ‘*Comptes Rendus” of August 8 last, at page 
311, there is given a report of a new determination 
of the atomic weight of the element oxygen. The 
work has been carried out in the Laboratory of 
Physical Research at the Sorbonne, by M. A. 
Leduc, who isalso the author of several important 
papers which have been published by the Academy 
of Sciences, all dealing with similar problems. The 
paper on the Density of Nitrogen Gas, and the 
Composition of Atmospheric Air, August 4, 1890, 
and that on the Hydridation of Copper at Certain 
Temperatures, July, 1891, are especially interest- 
ing. The paper now before us announces that the 
atomic weight of oxygen, which has long stood in 
our standard tables at 15.96, is really only 15.877. 
Amongst the very great number of previous care- 
fully- made experiments by Dulong, Berzelius, 
Dumas and Boussingault, Erdmann, Marchand, 
and J. Thomsen, given in Wigglesworth Clarke’s 
‘*Constants of Nature,” the lowest atomic weight 
given for oxygen, even amongst the obviously ab- 
normals, is 15.894, while the lowest of the medns 
by different experimenters is 15.9607, and ‘‘ in the 
general mean, the atomic weight of oxygen be- 
comes 15.9633, with a probable error + .0035.” 

There are many ways of determining the atomic 
weight of oxygen, and itis extremely interesting 
to observe that, however the question be put to 
Nature, the reply to it is, within the error of obser- 
vation, always the same. The +.0035 is only like 
7s. on 1596]. sterling. The new determination 
makes out that there has been an over statement 
to the extent of 8/. 12s. in the sum named. The 
importance of this announcement is therefore 
very great. Perhaps the most interesting of 
the verifications of the 15.96 is that obtained 
from the so-called ether pressure theory of 
thermodynamics, regarding which we published 
a note recently (see page 361 ante). This theory 
shows that if the pressure-temperatures and heat 
of evaporation of steam are substantially as these 
were determined by Regnault, the atomic weight of 
oxygen must be substantially 15.96. For every 
unit in the second decimal place departure from 
this number there must be, say, 2} units of heat, 
Fahrenheit, contrary alteration in the heat of 
evaporation of water. The demand made by 
the new determination of the atomic weight of 
oxygen amounts to, in the evaporation of steam, 
say, 20 units of heat, a quantity considerably 
in excess of what can be accepted as exist- 
ing as latent error in Regnault’s work. We do 
not mean to suggest that this theory has estab- 
lished for itself a position to entitle it to have 
equal weight against the work of the laboratory of 
physical research at the Sorbonne, but it is because 
this theory pronounces the new determination to 
be untenable that we have been led to examine it, 
and it is by such comparisons that any theory can 
alone be judged. 

The method of experiment was to decompose a 





portion of the water of an alkaline solution by 
electrolysis, to receive the gases produced, in a glass 
globe, and to ascertain the weight of the globe and 
gas as filled at atmospheric pressure. The weight 
of the same globe filled under precisely similar con- 
ditions with normal atmospheric air, free from 
moisture, was also ascertained. There were tared 
on the dummy globe system, to get the weights 
of the gas and of the normal air per se. From 
this relative weight or density the proportions of 
hydrogen and oxygen are pc Ber the specific 
densities of hydrogen, oxygen, and air being 
known. 

The density of oxygen and of hydrogen in the 
calculation are taken from a paper by the same 
author, in Comptes Rendus, July 27, 1891, in 
which he gives the following new determinations 
of density : 

Leduc. Regnault. 


Hydrogen ... “a ana 0.06947 0.069269 
Oxygen .. ...  ... 1.10506 ~—:1.105641 
Nitrogen ... 0.97203 ~ 0.971373 


The final digits in the numbers in this paper 
are not always the same. The difference is, how- 
ever, always quite unimportant, it exists in the 
—_ we are dealing with. 

he quantity dealt with was less than in Reg- 
nault’s experiments in the proportion of 23 to 100. 

The weight of normal air which filled the globe was 
2.9435 grammes, and the weight of the same volume 
of the gases produced by electrolysis was 1.21925 
grammes; therefore the relative density of the 
latter was 


Let 
x = the percentage of volume of hydrogen in the 
mixture, 


1.21925 + 2.9435 = 0, 41423. 


then 
4 100 — x=the percentage of volume of oxygen, 
an 
x X 0.06947 + (100—zx) 1.10503 = 100 x 0.41423, 
.*. « = 66.708, volume of hydrogen, 
100-—a = 33.292, “ oxygen. 

Multiply each of these volumes by the respective 
density and we shall have the relative weights of 
one atom of oxygen against two atoms of hydrogen. 
Double this quotient will be the relative weight of 
one atom of oxygen to one atom of hydrogen, 
thus : 

2 x 33.292 x 1.10503 
66.708 x 0.06947 


the new molecular weight of oxygen. 

When Regnault’s densities are employed this 

becomes 

(1.10563 —0.06926) 2 = 110,563 - 41.423 

f -. © = 66.7136 
2 x 99,2864 x1.10663. nt 
x 33.2864 x 1. be 

66.7136 x 0.06926 7 
the new molecular weight of oxygen with Reg- 
nault’s densities, on M. Leduc’s method. 

We have, by using the generally accepted den- 
sities, done away with about two-thirds of the 
alteration. 

The method of electrolysis in this experiment is 
open to objection ; it is not a positive process. On 
the great area of surface of electrodes there is a 
varying amount of hydrogen gas occluded. It is 
assumed that after a certain preliminary running 
the action will be constant, and the electrodes in 
the same condition at the begmning and at the end 
of the actual experiment. This may be quite reli- 
able, but it is not absolutely so. By attending to 
constancy of pressure one source of error has been 
avoided, but the electrical history of the electrodes 
may be also a modifying factor. 

According to the kinetic theory the relative 
volumes of gases in equilibrium, as these mixed 
gases would be, is proportional to the number 
of molecules in each. This is the law of Avo- 
gadro. This is subject to a slight correction 
for the effect of the absolute volume of the mole- 
cules, but this will be so small, at the pressure 
and temperature under consideration, that it may 
be now disregarded. 

The validity of this law is well established by 
the densities and molecular weights in use before 
these new determinations were made, as may be 
seen from the following comparisons of the densi- 
ties relative to hydrogen : 

Oxygen 1.105641 + 0.069269 = 15.9615 
Nitrogen 0.971373 + 0.069269 = 14.0232 

Now these numbers have been fixed by experi- 
ment quite independently of any consideration of 
atomic weights. The kinetic theory of gases shows 


= 15.877, 
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that the densities ought to be as the molecular 
weights, which are in this case the doubles of the 
atomic weights. In Clarke’s ‘‘ Constants of Nature” 
the final means of the atomic weights of oxygen 
and nitrogen are given as 15.9633 and 14.0210, 
numbers substantially identical with the above 
relative densities. Throughout M. Leduc’s experi- 
ments there seems to have been no consideration 
given to this law. So far as we are able to judge, 
the work of M. Leduc has been done with great 
care and keen perception, as in the detection of the 
formation of a hydride of copper affecting the 
results obtained in some former experiments. 
Accepting for the moment all his results as valid 
up to the last, the atomic weight of oxygen, we 
may test its validity by the law of Avogadro and 
these results; using Leduc’s ascertained densities, 


Oxygen 1.10506 + 0.06947 = 15.907 
Nitrogen ... 0.97203 + 0.06947 = 13.992 


The mixed gas produced by the electrolysis of 
water must consist of hydrogen and oxygen in the 
proportions, by volume, of two-thirds and one- 
third. The relative density of the mixed gas, 
according to the molecular weight volume law and 
Leduc’s densities, ought therefore to be 

4 x 0.06947 + 4 x 1.10506 = 0.414666, 
but the experiment gave, instead, 0.41423, 

The conclusion to be drawn from this examina- 
tion is that these densities of the mixed gas, the 
oxygen and the hydrogen, are inconsistent. 

Let us ascertain what densities for oxygen and 
hydrogen would be consistent with the 0.41423 
density of mixed gas. Let # = oxygen density, 
h = density of hydrogen, and n = atomic weight 
of oxygen, hydrogen being unity. 


x 22 
: = 0.41423 
3 + 3n 


 m+2, — 1.04969 
n 


If n = 15.96 then x = 1.1043Landh = 0.069192. 
lin = 15.877 ,, x= 1.10366 ,, h = 0.069513. 

Between these two values must be the density of 
oxygen if the atomic weight be between the accepted 
15.96 and M. Leduc’s new value 15.877. But M. 
Leduc, as well as Regnault, says that the density 
of oxygen exceeds 1.105, therefore the set of 
numbers given by M. Leduc are not congruent. 

If the densities for oxygen, nitrogen, and hy- 
drogen now given by M. Leduc are correct, the 
atomic weights of oxygen and nitrogen would be 
as found above, 15.907 and 13.992. The incon- 
gruity of the numbers as a whole, and the great 
alteration they involve in the previously accepted 
standards, suggest that the new determinations are 
still very much open to question. 

In the experiment we know that the number of 
molecules must be two of hydrogen to one of 
oxygen throughout the whole mixture. The rela- 
tive volumes must therefore be, not as 66.708 to 
33,292, or as 66.7136 to 33.2864, but as 2 to 1, or 
as 66.6 to 33.3. 

We will now calculate on this basis what the re- 
lative density of the mixed gases ought to have 
been if Regnault’s constants, the established con- 
stants, are correct. There would be two-thirds of 
the volume of density 0.06926 and one-third of the 
density 1.10563. 





& x 0.06926 = 0.046173 
4 x 1.10563 = 0.368543 
Density of mixed gases = 0.41472 
As weighed by M. Leduc = 0.41423 


In Regnault’s experiments the globe for, say, 
10 litres, weighed 1285 grammes. The weight of 
the ballon used by M. Leduc is not given in any 
of the papers, at least we cannot find it ; we will 
therefore take it to have been about the same in 
proportion to the size, which would be exactly 295 
‘grammes, but to get a round number we will say 
that it was 300 grammes. We wil’ now calculate 
what the gross weights ought to have been in the 
last experiment, with the density anc atomic weight 
of oxygen, according to Regnault, and compare 
these with the weights ascertained by M. Leduc. 


Mixed Gas. Air, 
M. Leduc’s weights + 
300 for the balion 301.21925 302.9435 
To establish Regnauit’s 
constants... cro 301.22035 302.9424 
Difference -00110 .0011 


or an error of the proportion of 1 1b. upon 100 tons. 
If we can believe that an error in this pro- 
portion may be latent in M. Leduc’s gross weight 





readings there will be, from his last determina- 
tion, nothing to alter in the atomic weight of 
oxygen, as given in ‘‘Constants of Nature,” 
15.9633, or, as is exhibited in Regnault’s den- 
sities of oxygen and hydrogen, as these are gene- 
rally stated 
1.10563 + .06926 = 15.9643, 

the atomic weight of oxygen. 

From the density determinations in M. Leduc’s 
former paper we have shown that the number 
15.907 comes out for the atomic weight of oxygen. 
Even this is so far from 15.9633 that we hesitate to 
accept it as final. 

When we consider that the density of the mixed 
gas obtained by the electrolysis of water ought to 
be .414726 with Regnault’s densities and .414666 
with M. Leduc’s new determinations, and that the 
difference between these in M. Leduc’s experiment 
might amount to only about 11b. on 800 tons in 
the gross weights dealt with, we think the prospect 
of arriving at a reliable amended atomic weight on 
this plan is not encouraging. 





CONORETE IN HARBOUR WORKS. 

In the opening article of a series on the use of 
concrete in marine construction, which have ap- 
peared in our columns from time to time, it was 
pointed out that the discovery of Portland cement 
had brought about a great change in the mode of 
constructing breakwaters and piers. It is equally 
true, as we pointed out in the last of these 
articles, page 266 ante, ‘‘the recorded instances 
in which concrete in situ has been exclusively used 
in harbour construction are comparatively few,” 
by far the larger proportion of such structures 
having been constructed with set blocks of varying 
size. For instance, out of the tenexamples tabulated 
in the article last referred to, only two were con- 
structed entirely of concrete in situ, viz., Blyth 
and Wicklow. One of the chief advantages result- 
ing from the introduction of Portland cement and 
concrete for exposed piers and breakwaters was 
that these structures could be built in very large 
masses. That large masses were desirable is evi- 
denced by the provisionin mostcases of costlyspecial 


plant, such as ‘‘Titan” cranes and barges, with | = 


their auxiliaries, for the handling of such masses. 
It is, therefore, remarkable that so few attempts 
have been made to construct such works by deposit- 
ing concrete in situ, seeing that by that method not 
only can masses very much larger than can be 
handled by any plant, be put into position, but 
that this can be done at much less cost. 

Two principal objections have been urged 
against the deposit of concrete in situ under water 
in exposed situations, viz. : 

(a) The loss of concrete, due to its being washed 
away by wave disturbance before becoming 
‘* set.’ 

(b) The bad quality or unsoundness of the com- 
puted concrete after deposit. 

Since the last article under this head appeared in 
our columns, we have obtained particulars of another 
pier which has been constructed exclusively of con- 
crete i sitw, in which the experience gained has 
shown that the first of these objections has been 
greatly over-estimated, and that an effectual means 
of overcoming the second was attainable. This 
work is remarkable in the following respects : 

1. The under-water concrete was deposited in 
situ without any protection whatever, in the form 
of a ‘‘ reef” making the substructure of the pier. 

2. It is the first exposed sea-work on the east 
coast of Great Britain in which concrete has been 
so deposited. 

3. No staging was used, and an ordinary 5-ton 
crane deposited all the concrete. 

4. The concrete was completed at a lower cost 
per cubic yard than in any similar work previously 
executed. 

The work referred to is a pier lately completed 
at Skinningrove* on the North Yorkshire coast at a 
— some eight miles south of the Tees mouth. 

he site is exposed to gales from north-west round 
by north to east, the fetch to the north being very 
great ; the waves which assail the work are from 
15 ft. to 18 ft. high during gales from these 
quarters, although the depth of water on the coast 
is comparatively shallow. The pier is 900 ft. long, 
and the outer arm, to which the above remarks 
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inutes of Pro- 





* A general description of this work a 
317 of our forty-ninth volume. See also 
ceedings Inst. C.E., vol. cv. 





more particularly apply, projects into a depth of 
6 ft. below low water of spring tides. It has a 
width of 22 ft. at the roadway level, whichis 13 ft. 
above high water of spring tides, and side batters 
of 1 in 12 on each face, giving a width of 26 ft. at 
the base of the superstructure near low-water level. 
The ‘‘ reef’ concrete founded on the natural bottom 
of shale is carried up to 1 ft. above low water, 
giving it a depth of 7 ft., and, including the sea- 
ward apron, it has a width of 50 ft. 

The method of construction was as follows: The 
surface of shale forming the foundation was covered 
with sand toa depth of about 5ft. This was re- 
moved by pumping, a powerful centrifugal pump 
fitted with a flexible hose guided by a diver being 
employed. The side slopes of the excavation were 
unsupported, and assumed a natural slope under 
water of 1} to 1, at which they stood perfectly. The 
surface of the shale was made perfectly clean and 
free from sand over a length of 20 ft. by the full 
width of reef, viz., 50 ft., after about one tide’s 
work, when the deposit of concrete was at once 
commenced. No time was lost in the erection of 
framework of any kind. The concrete, mixed by 
machine, was deposited in iron trap-boxes of 20 
cubic feet capacity, lowered by a 5-ton crane which 
stood upon the end of the previously completed 
length of superstructure. The boxes were directed 
by a diver, and their contents deposited over the 
clean surface of the shale at the rate of one box 
every 24 minutes. The sides of the ‘‘ reef” thus 
formed assumed a natural slope of about 13 to 1. 
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In this manner the depositing process was con- 
tinued until the whole height of the ‘‘reef” was 
attained. On the completion of the ‘‘reef” the 
timber framing for a 20-ft. length of superstruc- 
ture was erected upon it at low water, and com- 
pleted in two tides. The concrete in superstructure 
was deposited within the framing with the same 
appliances as that under water. 

The materials for the concrete were all obtained 
close tothe works. Toinsure sound concrete under 
water its proportions must be determined so as to 
obtain a thoroughly impermeable mortar and a pro- 
portion of aggregate not so large as for work in the 
dry, to insure complete solidity. The proportions 
of the concrete used were 24 parts of broken slag 
of varying size, one-half part of rough gravel, and 
one part of sand to one part of cement for the 
under-water concrete ; above water three parts of 
broken slag were used. Large lumps of slag were 
incorporated with the concrete above water to the 
extent of about one-sixteenth of the mass, but 
under water this was not attempted, as causing too 
much disturbance of the concrete. Contrary to 
the practice quoted as obtaining at Wicklow, where 
no water was used in mixing the concrete, at 
Skinningrove the concrete was mixed thoroughly 
wet before deposit, with the distinct object of 
avoiding any absorption of sea water after deposit, 
as well as to insure thorough mixing. The saving 
of time and money by depositing the under-water 
concrete without framing or other protection was 
of less importance in the plan of operations than 
the advantage obtained in regard to the quality 
of the permanent concrete. The objection gene- 
rally attending the deposit of soft concrete under 
water is the formation of soft layers due to that 
portion of the cement which is unavoidably dis- 
turbed during the operation of deposit, and which 
remains for a time suspended in the water, sub- 
sequently settling on the mass. By the absence 


of any framework, the slight tidal currents were 
allowed free play, and in effect they carried away 
the suspend 


cement before it could settle. The 
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whole of the under-water concrete is found to be 
in a thoroughly sound and perfect condition ; pieces 
having been blasted off in many places have enabled 
its condition to be ascertained beyond doubt. 

Experience gained during its progress led the 
engineer of the works, Mr. W. Kidd, to the conclu- 
sion that work can be carried on by this system 
under practically as severe conditions as bag or 
block work, for it must be remembered that divers, 
who can only work in a moderate sea, are re- 
quired for depositing large bags and blocks, and that 
barges for depositing bags have to be moored accu- 
rately in position, which also can only be done in 
a@ moderate sea. The subaqueous concrete was 
frequently deposited, and was but little disturbed 
by waves 3 ft. to 4 ft. high, but with higher waves 
the concrete was more or less washed away. The 
whole loss of concrete during the progress of the 
work was but trifling ; although heavy waves were 
sometimes washing over it on the day after it had 
been deposited, even then the loss was not material. 
It should be pointed out that as the ‘‘ reef” extends 
to only 6 ft. below low water of ordinary spring 
tides, it is all within the region of greatest scour. 
In deeper water there would be less disturbance 
under the same conditions. In a fair working year 
concrete was deposited—taking both ‘‘reef” and 
superstructure—on 144 working days, a ‘‘ working- 
day ” being one on which the waves did not exceed 
4 ft. in height. 

Not the least important advantage of the system 
is that very large masses of concrete can be formed 
by it—under water as well asabove. Each length 
of foundation in this work is in fact a single mass 
weighing about 400 tons. 

In addition to the other factors bearing on the 
question of the cost of concrete per cubic yard, 
alluded to in our last article, there is that of the 
composition of the concrete, or, in other words, 
the quantity of cement per cubic yard. Recent 
investigations into the question of the action 
of sea water on Portland cement concrete 
have shown the primary importance of making 
concrete impermeable. Taking this, then, to- 
gether with the other factors into account, the 
cost of the concrete in the work we have now been 
dealing with is remarkably low. Below low water 
its cost per cubic yard was only 12s. 9d. actual ; 
but this low price was in part owing to the low 
price charged for the slag cement used, which was 
made on the works. Substituting for that the 
ordinary price of Portland cement on the works 
(32s. per ton) in order to compare with the cases 
tabulated in our last article, the cost per cubic 
yard would be 15s. 9d. per cubic yard for 4 tol 
concrete deposited below low water. Similarly, 
the cost of the 5 to 1 concrete in the superstructure 
was equal to 13s. 6d. per cubic yard. 

Adding Skinningrove to the summary Table 
which appeared in our last article, we have: 
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Considering the small number of men—average 
about thirty—and the small plant employed, the 
quantity of concrete deposited was large. As 





much as 150 cubic yards per day were frequently 
completed. There is no doubt that a very high 
speed of construction could be attained under this 
system, developed as it could readily be to meet 
the requirements of a particular case. 

In the execution of this work it has been estab- 
lished that a pier can be built entirely of concrete 
in situ—below as well as above low water—in an 
exposed situation and under severe conditions ; 
that very large masses of sound concrete can be so 
produced without any staging whatever, and with a 
very small plant ; and at a lower cost per cubic yard 
than that of any similar work with which we are 
acquainted. 








SHIPPING AND SHIPBUILDING. 

Lioyp’s returns, just issued, show that the ship- 
building trade of the kingdom is in a very de- 
pressed condition, and a review of the condition of 
the freight market does not give any decided pro- 
spect of an early improvement. Production con- 
tinues ata high rate, and thus it becomes a difficult 
matter to fill empty berths, since owners find poor 
encouragement with low rates of freight and diffi- 
culties with seamen and dock labourers besetting 
them on all sides. It seems very well for the 
secretaries of seamen’s and dockers’ unions to 
urge, as Mr. Wilson did at Liverpool on Wednes- 
day, the fixing of a minimum rate of freight for 
British vessels, and that the union would dis- 
courage foreign vessels under-bidding by refusing 
to discharge them, or putting a premium on the 
rates to make the result equa! with British vessels ; 
but it must be remembered that the Dockers’ 
Union are not omnipotent nor omnipresent, and 
even if it were not possible for foreign owners to 
provide foreign labourers in British ports, they 
could very easily be found in foreign ports of dis- 
charge, so that at most only homeward rates 
could be affected. Besides owners would be placing 
themselves in a position of dependence on trades 
unions, which are not by any means actuated with 
generous motives towards capital, although the 
member for Sunderland may profess regret and 
sympathy with them in their present condition of 
unremunerative earnings. 

This condition militates against the shipbuilder, 
and thus we find in all ports a great array of empty 
berths, for the production has been great within 
the past nine months. During the past three 
months the total tonnage launched was 320,267 
tons, rather above the average. This makes 912,000 
tons for the nine months, whereas last year the 
total for the nine months was 850,000 tons, and in 
the same period in 1890, 916,979 tons—the greatest 
in the history of the trade. In Scotland the total 
of the nine months, however, is the greatest on 
record. The consequence is a great depletion of 
work on hand for new orders are not forth- 
coming. In the various yards in the kingdom 
there are 385 vessels of 678,780 tons, which is 
100,000 tons less than three months ago and 
165,000 tons less than six months ago. One 
satisfactory feature of the return is the increased 
proportion of steamers, as shown in the annexed 
Table, for the ships building now make up but half 
the sail tonnage twelve months ago. In other 
words, while twelve months ago 334 steamers of 
516,307 tons were building, involving over 350 sets 
of engines, there are now 297 steamers of 582,680 
tons, requiring over 300 sets, and as the tonnage 
is thus greater one must conclude that the total 
horse-power is greater. There is a moderate busi- 
ness doing in tripling old compound engines as 
evidences accumulate that only modern-equipped 
and economical steamers can hope to succeed finan- 
cially in periods of minimum freights. 


Merchant Vessels Building in the United Kingdom. 


+ Per Cent. of 
No. Tons. Sailing Ships. 
October, 1892 385 678,780 14 
July, 1892... 447 778,462 19 
April, 1892... 493 843,078 23.2 
January, 1892 494 793,913 25 
October, 1891 ... 475 702,114 26.4 
‘a 1890... 406 652,248 12.5 
» 1889 ... 521 882,749 9.75 


A point not borne out by these figures, and 
which materially affects their significance, is the 
particular state which this tonnage has reached in 
the process of construction. The returns of vessels 
in the initial stages of building accentuate pro- 
nouncedly the depressed condition of the industry, 
for we find that whereas six months ago more than 
a fourth of the total tonnage had to be commenced, 





there is now only 11 per cent. of the tonnage in the 
initial stage. The following figures give the 


Vessels in the Initial Stage of Construction 
Per Cent. of 


Vessels. Tons. Total Tonnage. 
October, 1892 40 72,716 11 
June, 1892 ... 77 123,249 15.8 
April, 1892 ... 118 223,276 26 4 
January, 1892 145 299,516 37.7 
October, 1891 <a) 189,070 27 
a 1890 “ws ( ae 242,091 37 


Glancing at the returns from the respective dis- 
tricts, we find that, as compared with the totals of 
three months ago all districts show decreases except 
Ireland, whereas, when comparison is made with 
the figures of April, 1892, given in the appended 
Table, the Tees alone has maintained her position. 
The decreases in other cases are most marked, being 
24 per cent. on the Clyde, 35 per cent. on the Tyne, 
12.5 per cent. on the Wear, 50 per cent. on the 
Mersey, 23 per cent. in Ireland. With the totals 
of a year and two years ago the differences are not so 
marked ; but as we have already pointed out the 
fact that the work now is in a much more advancei 
stage indicates that the number of working men 
out of employment is very large indeed. That 
point has been clearly shown in the reports of men 
on idle allowance in trades unions, as indicated in 
our Industrial Notes. 


Oct., 1892, April, 1892. Oct., 1891. Oct., 1890. 

No. Tons. No. Tons. No. Tons. 0. ‘ons. 
Clyde 96 168,106 138 221,204 121 200,781 83 165,286 
Tyne 52 110,476 71 154,184 60 102,028 64 122,158 
Wear 40 112,998 50 128,688 43 87,079 39 90,609 
Tees 52 128,505 55 128,339 656 108,511 48 108,135 
Mersey 12 15,032 20 31,308 14 18,175 13 16,126 
Ireland .. 23 63,564 25 82,827 27 88,165 23 61,601 


An estimate of the future prospects can only be 
formed inferentially from the freight returns, and 
here there is little encouragement for buoyancy. 
Rates have probably reached their minimum, but 
as to how long they will continue at that point is 
the problem which is being canvassed, and the 
opinion is pretty general that an early improve- 
ment cannot be looked for. As indicating the 
decline in freights on a year ago, the follow- 
ing representative routes might be indicated: San 
Francisco rates are quoted 23s. 9d. against last 
year’s rate of 47s. 6d. ; the nitrate ports quote 15s. 
against 38s. 9d. ; Calcutta, 22s. 6d. against 32s. 6d.; 
Bombay, 12s. 6d. against 21s.; Karachi, 12s. 6d. 
against 24s. ; Burmah, 23s. 9d. against 35s. ; and 
Java, 30s. against 38s. 9d., with other routes 
at corresponding reductions. Many shipowners 
watch with interest the condition of the markets, 
and the movements as to labour and wages, 
with the view of determining which is the most 
suitable time to take advantage of minimum 
rates of construction, as then many established lines 
will build, in the hope of securing the benefit of 
better freights when they come. In this view it is 
satisfactory to learn that an agreement has been 
come to between the shipbuilders and their em- 
ployers to accept a reduction in wages equal to 
5 percent. This will enable firms to offer better 
terms to prospective clients, but whether it will be 
sufficient, or whether the originally intended 10 per 
cent. reduction will be required, remains to be 
seen, 





LABOUR IN BELGIUM. 

THE condition of the labourer in Belgium is 
apparently anything but a happy one. Until 
recently the State did not interfere in any way 
between the employer and employed, and the 
supply of labour being great, the labourer was 
obliged either to take or leave the terms offered by 
employers. To take the terms was to labour early 
and late for a pittance barely sufficient to keep 
body and soul together, often, too, paid under the 
‘*truck system” by provisions, which properly 
could only be characterised as being of the worst 
quality, and entirely too bad to be spoken of as 
“goods.” To refuse the terms was to face starva- 
tion. 

It appears by the reports drawn up by Mr. Gos- 
selin, of our Legation at Brussels, that ‘‘ trade 
unions, as understood in the United Kingdom, do 
not exist in Belgium, but workmen are not unfre- 
quently discharged for belonging to unions or 
societies to which their employers object.” This 
came out in evidence before the Labour Com- 
mission, and it was also admitted by employers 
that ‘‘it was customary to add a mark to the 
men’s certificates, indicating that the bearer 
had taken part in a strike, and should not be re- 
employed.” When employers did not consider 
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their profits sufficient, the manner in which these 
were augmented by reductions of wages was brought 
about in the following manner : ‘‘ The decrease was 
not discussed between employers and employed ; 
the masters declared that from such a date a change 
would have to be made, and the workmen either 
agreed or went elsewhere.” Complaints were ad- 
dressed to the Labour Commission as to the 
employment of foreigners, for the labour disputes 
that had recently prevailed in Belgium led to the 
importation of foreign labour. It was stated in 
evidence that manufacturers, and especially col- 
liery managers, are too prone to engage foreigners, 
who accept work at a lower rate. of wages 
than that ruling in the districts to which they are 
imported, and when these foreigners find ‘‘ that 
they cannot live on the pittance, which they them- 
selves had originally proposed in order to under-bid 
the natives, they are the first to incite their fellow- 
labourers to strike, and so provoke disorder. More- 
over, these foreigners are often the refuse of the 
population of the neighbouring countries, and, as a 
rule, lower the moral tone of the native working 
classes.” The report naively adds ‘‘ trade unionism 
not existing in Belgium, the case of unionists refus- 
ing to work with non-unionists has not arisen.” 

From the vast array of facts brought out in evi- 
dence before the Royal Commission on Labour, the 
foregoing, taken at hap-hazard, show the amount 
of freedom of contract left to the employed, which 
is succinctly stated as follows, by the opening 
paragraph of the legation report: ‘‘The State 
does not interfere in the framing or execution of 
contracts between employers and employed, both 
parties being left entirely free to offer and accept 
such conditions as may seem good to them.” 

In order to examine thoroughly into the condi- 
tion of labour, the Commission divided the country 
into six districts and dealt with each separately. 
In West Flanders for almost all labour, including 
agricultural fieldwork, the employés are paid by 
the piece, the report stating: ‘‘ Payments by the 
hour tend to prolong the work ; and in the gover- 
nors’ opinion piecework is the arrangement 
best’ calculated to meet the interests of all 
parties.” How equitable is this judgment appears 
from the evidence concerning the Flemish weavers, 
who state that it is not unfrequent for employers to 
reduce the stipulated price of the piece, alleging 
bad, faulty, or soiled work ; the men also complain 
of their work being retarded by delays in getting 
materials, for which no consideration is given by 
the employers. Again, the Courtrai weavers state 
that piecework is supposed to be reckoned at 100 
metres, but the real length often exceeds this by 
25 to 30 metres, and the employers are inclined to 
increase the length, without raising the payment. 
Asa rule, the workpeople were paid direct by their 
employers, but many cases came to light where 
the middleman stepped between them and took 
his tribute from the already finely-drawn wage. 
Regarding the frequency of pay days, a considerable 
difference of opinion exists between employers and 
their workpeople. The employers’ contention 
appears to be that pay days as frequently as once a 
week make the workpeople more independent of 
their employers, and cause them to waste time, 
while the workpeople, on the other hand, contend 
that long intervals between pays compel them to 
buy on credit and force them to have recourse to 
their employers’ shops. In the provinces of 
Liége, East Flanders, and of Antwerp, and the 
slate quarries of Luxemburg, the evils of the 
‘*iruck” system appear most glaringly. From 
the neighbourhood of the town of Zele, where the 
sailmaking industry flourishes, the people addressed 
a letter to the Commission, declaring they dare not 
attend to give evidence for fear of their masters. 
‘Our situation has become intolerable,” they 
wrote. ‘‘ We earn with difficulty a few francs 
a week, of which we receive scarcely any, but are 
made to accept instead, provisions end goods of 
bad quality.” At Ghent the dockers, masons, 
carpenters, and fellmongers declared that they 
were forced by their masters, nearly all innkeepers, 
to buy drink. From Litge the story came that 
the masters were nearly all innkeepers or shop- 
keepers, who employed workmen with large families 
because they consumed more breadstuffs and spirits 
than sober single men. The Commission come 
to the conclusion that the truck system reduced 
the wages of the workpeople at least 20 per cent. 
below the nominal rate at which they were sup- 
posed to be paid; that the price of sugar in the 
**resommended” shops was from 20 to 72 per cent, 





higher than in the free shops ; for soap the average 
increase was 52 per cent. ; while for petroleum 
the increase ranged from 25 to 212 per cent. ; and 
that the workpeople could not afford to challenge 
either the quality or the price of the goods sup- 
plied by their employers. 

Acting on the recommendations of the committee 
the Government brought in a Bill to regulate the 
payment of workpeople’s wages, which, after along 
discussion, became law in August, 1887. This 
Bill made the payment of wages in currency obli- 
gatory, all other payments to be held null and void, 
but itleft many loopholes whereby its provisions 
might be evaded, and permitted numerous deduc- 
tions to be made, such as for rent ; for food, fuel, 
clothing, and necessaries supplied by the employers 
‘*at cost price ;” for authorised fines, subscriptions 
for insurance, and other charges authorised ; and for 
money advance, which latter was not to exceed one- 
fifth of the sum due. However, nothing in the 
Act was to affect the condition of agricultural 
labourers, servants, or workpeople lodged and fed 
by their employers. 

Although the Labour Commission recommended 
insurance against accident should be made compul- 
sory, no legislative action has yet been taken upon 
this recommendation. The employers are now in 
the habit of insuring their workpeople against acci- 
dent by stoppages from wages, which are paid into 
a general accident fund to which they themselves 
subscribe, but the worker is at present obliged to 
prove the fault or criminal carelessness of his 
employer before he can claim damages. 

The wages of the workpeople vary in the different 
districts, and also according to the trades at which 
they are employed. The report states that since 
1886 there has been a gradual rise in wages through- 
out the coal districts. At the collieries at Seraing 
the averages of daily wages for employment above 
ground are, for men (from the head mechanic), 
4s. 9d. to 1s, 2d., average 2s. 4d.; for women, 
1s. 7d. to 1s. 2d., average 1s. 34d. ; for boys, 2s. 2d. 
to 10d., average Is. 4d. ; for girls from 1s. to 104d., 
average 1ll?d. These figures are equal to an 
average yearly earning of 391. 13s. 7d. for adult 
men ; for adult women, 18/. ; boys, 191. 6s. 4d. ; 
and girls, 141. 03. 10d. The average rates of daily 
wages paid for underground work are, for adult 
men, 4s. 64d. to 1s. 7d., average 2s, 8d. ; and for 
boys from eighteen to fourteen years of age, 2s. 3d. 
to 1s. 2d., average 1s. 10d. These rates equal a 
yearly average earning per adult man of 391. 12s., 
and for boys 27/1. 7s. 2d. In connection with the 
table of wages there is no statement of the 
length of hours which must be worked, but as 
in a draft Bill submitted to the legislature by 
the radical party it is sought to reduce the hours 
of labour in collieries to a maximum of ten per 
day, it may be assumed the hours of labour for 
which the above wages are paid exceed that 
number. The Verviers Council of Prud’hommes 
reported that in the cloth manufactories the men 
were paid from 2s. 9d. to 3s. 2d., the women 
2s., and the children 1s. 2d. per day. In the 
Brussels State Railway workshops the men are 
paid from 24d. to 54d. per hour, and the boys 
from 1d. to 2d. per hour. At the Namur glass 
works the married workmen who were employed 
as glassblowers were paid 3s. 34d. per day, and the 
unmarried men 1d. per day less ; boys from sixteen 
to nineteen years of age were paid 1s. 9d. per day ; 
and boys from twelve to sixteen years of age 10d. 
per day. The head workmen were paid 1s. 6d. 
per day above the rate quoted for the ordinary 
workmen. As crystal cutters the head workmen 
were paid 3s. 8d. ; ordinary workmen, 2s. 4d. ; 
boys from sixteen to nineteen years of age, 1s. 23d.; 
and female cutters Is. 9d. each per day. As 
general workmen, married men were paid 2s. 4d. ; 
unmarried, 2s. 0jd.; boys from sixteen to nineteen 
years old, 1s. 5d. ; and women and girls 103d. each 
per day. At this place every workman received 
with his wages, paid monthly, a memorandum of 
the sum paid to him; this system enabled the wives 
or parents to know exactly the sum earned by the 
individual members of their families. The dress- 
makers of Brussels are, as ordinary workers, paid 
from 2s. 1d. to 2s. 10d. per day, apprentices from 
10d. to 1s. 8d. per day, while trained fitters were 
paid 4s. daily, It is stated that women working at 
their own homes could earn from 16s. to 30s. 5d. 
per week. All the figures quoted for wages were 
those stated in the evidence adduced before the 
Labour Commission. 

In the year 1890 Mr. Janson and other members 





of the radical party introduced a Bill to the legis- 
lature for bettering the condition of the working 
classes, which included proposals for rendering in- 
surance against accidents to workpeople obligatory 
upon employers, and for the providing of free 
medical assistance in all cases of accident ; also for 
the establishment of a court of arbitration for the 
settlement of disputes between masters and work- 
men. The Bill also proposed to deal with the laws 
relating to the disposal of intestate estates, limiting 
inheritance to relations of the sixth degree, but 
in no way interfering with the free disposal by will 
of estates. This Bill was met with a counter pro- 
posal from the Government of a measure to regu- 
late ‘‘ the engagement of workmen and servants,” 
which was submitted as a draft measure to feel the 
pulse of the legislature and the nation, and from a 
perusal of the digest of the many articles of the 
proposal, it would seem that they all are of a less 
advanced character than the somewhat modest de- 
mands of Mr. Janson and his friends. 

A number of very detailed regulations of the 
hours of labour on the Belgian State Railways are 
added to the report, the gist of which seems to be 
that the men in the traffic department may be em- 
ployed for sixteen hours out of every twenty-four. 
The report states ‘‘the Railway Department are 
now trying to ascertain how it may be possible to 
put an end to any existing exceptions to this 
practice.” 

There seems to be a great deal of Sunday work 
throughout the industries of Belgium. The rail- 
way department are endeavouring to reduce this 
practice. The Sunday work of the postmen has 
been reduced. The Government offices, the banks, 
the principal shops, and manufactories are only 
open on Sundays and holidays ‘‘for absolutely 
necessary work,” but small retail shops are habitu- 
ally kept open for at least half the day on Sundays. 
In the iron and steel works Sunday labour is the 
exception ; in some works the men have ‘‘all Sun- 
days free between Easter and All Saints,” and one 
Sunday a month during winter. In the Cockerill 
coal mines 15 per cent. of the men work on Sun- 
days, the day beginning at 7 a.m. ‘‘in order to let 
the men attend church beforehand,” and finishes 
at 2 p.m. instead of 6p.m. The colliery-owners 
appear to have a greater amount of solicitude for 
the souls of their workmen than for their bodies. 
Of the Charleroi glassblowers one - half of the 
workpeople are employed on Sundays, their pay 
being the same for this day as for any other. The 
workmen’s Glassmakers’ Society stated ‘‘that Sun- 
day labour is due to the scandalous tyranny of 
employers over employed, whereby a brutal injury 
is done to freedom ; that the glassworkers were 
nothing better than slaves or serfs; and that this 
treatment has disastrous effect on the moral and 
physicai condition of the men.” Nightwork is 
universally carried on in the beetroot sugar manu- 
factories, in which day-and-night shifts generally 
alternate each week, and the same.practice is some- 
what general in the coalmining, the glassblowing, 
and many other industries. On January 1, 1892, 
the law of 1889 came into force which prohibits 
the employment of any women of a lesser age than 
twenty-one years in any underground mines or 
quarries, but it makes exception of those under 
that age already so employed. And after the 
month of December, 1892, the Crown will regulate 
the length of the day’s labour and intervals of rest 
for boys under sixteen and girls under twenty-one, 
according to the nature of the trades at which they 
may be employed, in such a way that they shall 
not work for over twelve hours a day, to be broken 
by intervals of rest, in the aggregate of not less than 
14 hours’ duration. 

Judged by the reading of the Legation report, 
the Belgian workpeople must be a community con- 
tented with comparatively less than that sought 
for by the proletariat of other nations, for it is 
stated: ‘‘The general object of Belgian strikes has 
been, until quite recently, to increase the rate of 
wages and specially to diminish the hours of labour 
in the several trades; recently, however, the 
movement took a more political shape, and the 
order went forth that the men on strike should 
demand an extension of the political suffrage. In 
certain mining districts there was undoubtedly 
local distress, but the majority of the men on strike 
in 1890-91 admitted that they had no special 
grievances, and only rallied to the movement in the 
hope of forcing the Government to grant them 
their political rights.” Although the workpeople 
appear to be so singularly free from the unpleasant 
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discontent so noticeable in their order amongst 
other nations, their employers are strangely in 
complete harmony with the employer class in dif- 
ferent parts of the world. Seemingly, from the 
language of the report, they are as much in unison 
in form of argument as they are in feeling, judging 
by the following paragraph : ‘‘ If the employers of 
labour are loth to admit that they have had recourse 
to the foreign labour market to fill the place of the 
men on strike, they are loud in their complaints as 
to the disastrous economic results of the recent 
strikes, and of the impulse given thereby to foreign 
competition.” 

It is stated that an effort is being made to im- 
i the dwellings of the working classes in 

russels, Of the 19,524 houses within the limits 
of the city, 4601 were classed as workmen’s dwell- 
ings; the average rent of a workman’s single 
room is 11 francs 68 cents (9s. 4$d.) per month, 
which is one-and-a-half times the average rents 
paid by the middle classes ; and it is stated, ‘‘ the 
proprietors of the most miserable hovels, when 
their property is expropriated for improvements, 
constantly ask a price far above the real value of 
the same, basing their claims on the exorbitant 
rents extracted from the unfortunate tenants.” 
Of the 9364 families occupying but one room, 
attic, or cellar, no less than 1511 consist of more 
than five persons ; there are 2895 families in which 
the boys and girls occupy the same room, and 406 
families whose children of both sexes occupy the 
same bed. Of the 4601 workmen’s dwellings 
3504 are supplied with town water; 2954 have 
wells or rain-water cisterns, and only 195 have a 
‘* garden” attached. The washing and drying of 
linen is generally done in the living rooms, except 
in rare cases where courtyards or gardens are 
attached. 

On April 7 of this year two Royal decrees were 
issued, instituting a Higher Council of Labour to 
be composed of forty-eight members ; sixteen re- 
presentatives of employers, sixteen representatives 
of labour, and sixteen nominees of the Crown, 
‘*selected for their special knowledge of economic 
questions.” The whole council, in the first instance, 
was to be nominated by the Crown, for a period 
of four years, at the expiration of which time it was 
hoped the two first bodies would be sufficiently 
organised to enable them to have elective repre- 
sentatives. The members of the council were to 
be entitled to 6 francs per day during any session, 
and travelling expenses at the rate of 8 cents per 
kilometre. The council was to be invited to turn 
its attention to the questions concerning regulations 
for the labour of women, youths, and children ; 
to express an opinion on the various proposals 
made by the Councils of Industry and Labour, and 
to the complete organisations of industrial labour 
statistics ; to questions relating to apprenticeships, 
technical education, workshop regulation, sanita- 
tion, organisation of insurance against accidents ; 
and to propose legislation on trade contracts. In 
fact, to examine all questions respecting the rela- 
tions of employers and employed, and the improve- 
ment in the condition of the working classes. 

At a general council of the workmen’s party held 
on April 15, the formation of this Higher Council 
of Labour was discussed, and several of the 
nominated workmen declined to serve, upon the 
ground that ‘‘the workmen members of the Higher 
Council of Labour nominated by the Government, 
instead of being chosen by the electors, have been 
chiefly selected from amongst the clerical workmen, 
whereas the majority of the elected members of 
the Council of Industry and Labour belong to 
the workmen’s party.” No further developments 
had arisen at the end of last April, when the last 
published communication from cur Legation was 
received at the Foreign Office. 





NOTES. 
AccIDENTS ON THE GERMAN StaTE Raitways 
Durine Ten YEARS. 

Durtne the decade 1881-90 there have been on 
the German State Railways 3123 collisions and 
4379 derailments of complete trains or part of the 
carriages. The number of ‘‘ unusual” accidents 
has been 25,616, so that there have altogether been 
33,118 casualties, all told. By these various acci- 
dents 5485 persons have been killed and 21,921 
persons have been injured. These figures do not 
include the suicides, of which there were not afew, 
for in 1890 there were not less than 187 suicides and 
17 attempted suicides, By far the greater number 





of the persons killed and injured were railway 
officials, the number of passengers killed and 
injured being respectively 378 and 1523, the corre- 
sponding figures for railway servants and officials 
being 3149 and 18,628 persons. 


THe Nortu Sea Battic Cana. 

During the approaching autumn and winter 
several large undertakings in connection with the 
above canal will be commenced at the Kiel Firth. 
They will comprise the building of two harbours, 
aninner and an outer. Three Kiel contractors have 
taken over the matter for 1,000,000 marks (50,0001. ) 
The inner harbour will be surrounded by a wall of 
granite and concrete, 295 metres long, which has 
to be completed on July 1, 1893. The outer har- 
bour has to be ready by August 1, 1893. The pier 
will, in this instance, have a length of 280 metres, 
and its height is to be 14 metres above ordinary 
water level. The course of the old Elb Canal will, 
to some extent, be used for the outer harbour. A 
long pier for steamersis to proceed from the outer 
harbour. The earth from the excavations will, to 
a considerable extent, be used forthe making ofa hill, 
on which will be built a lighthouse, capable of 
showing at a great distance the entrance to the 
North Sea Baltic Canal. 


DeatH or Dr. ALEXANDER C, Kirk. 

Death has removed one of the foremost marine 
engineers of the day and the most lovable of men 
in the person of Alexander Kirk, the chief of the 
firm of Messrs. Robert Napier and Sons, Glasgow. 
His many friends will share our deep regret at 
his loss, for his gentleness and kindliness of heart 
endeared him to all who had the good fortune 
to be in any way associated with him, either 
in business or in private life. The sudden- 
ness with which the intimation comes is almost 
startling. It is true he was not robust in later 
years, but his recent sojourn in warmer climes 
had encouraged the belief that the profession would 
still have the advantage of his great experience, 
and his recent communication to our columns, em- 
bodying the results of experiments on the im- 
portant subject of navy boilers, gave further 
encouragement to the belief. But it has been 
ruled otherwise. The heart’s action ceased 
on Wednesday morning, and thus closed a life 
of sixty-three years, fruitful of good scientific 
work, which has indeed enriched the world. 
Dr. Kirk was born at the Manse of Barry, in 
Forfarshire, his brother being Sir John Kirk, a 
distinguished diplomat in the service of Her 
Majesty. He was educated at the burgh school 
at Arbroath, and subsequently at Edinburgh Uni- 
versity. Fortunate in finding a place as appren- 
tice in the engine works of the famous Napier, 
he laid the foundation of his subsequent career of 
usefulness, and had his inventive genius quickened. 
But we defer our record of his subsequent career 
at Maudslays, at Fairfield, where some engines, 
now historical, were built from his designs, and in 
the old firm of R. Napier and Sons, of which in 
later years he was the chief partner. 


A BrivisH OrrictaL View OF THE CurIcaco 
EXHIBITION, 

Mr. Hayes Sadler, our consul at Chicago, whose 
popularity in commercial circles in that city, and 
whose close association with the business men of 
the States, gives him a peculiarly favourable posi- 
tion of judging as to the real effort embodied by 
the nation in the Chicago Exhibition, has given the 
result of his observations in his very interesting 
annual report just issued. The Exhibition, 
he remarks, is very closely allied with trade 
and commerce, and may not improbably have 
a powerful influence not only on the trade of 
the States, but also a greater influence on the 
channels of trade all over the world than any 
similar event has ever had. It will furnish a great 
field for advertisement, and afford the best oppor- 
tunity for people from all parts to compare the 
manufactures and commodities of different nations, 
an opportunity never perhaps equalled. The 
Americans, we would add, well knew this when 
the attempt was made to set aside the agree- 
ment come to with the British Commission that 
the price to be marked on the goods exhibited 
was to include the selling price, less the M‘Kinley 
tariff, as well as with the protective duty added. 
This attempt has not succeeded, so that the prices 
of products will be seen without any protective 
tariff. The effect of the M‘Kinley tariff, Mr. 
Sadler says, cannot be detinitely determined, as it 





has not been sufficiently long in force, while the 
uncertainty as to whether it will continue in 
force has delayed some possible developments. 
But the great point, and the one which sounds 
clear in the official report before us, is that whether 
the tariff continue, or a less protective tariff be per- 
sued, the race for trade will still be run, and those 
who push the most forward have the best chance 
of success. Asto the ultimate success of the Exhi- 
bition there is no uncertainty. The more the 
works advance, and the overwhelming applications 
for space come in, the more easily it can be appre- 
ciated that this will be the most important Exhibi- 
tion which has ever taken place. 


TREATMENT OF DIAMONDIFEROUS SOIL. 

One of the Griqualand West diamond mining 
companies—the New Gordon—has introduced a 
new system of treating diamondiferous soil. The 
soil is brought direct from the mine and is dumped 
on toa broad slanting picking table or shoot, where 
stones and other extraneous substances are caught 
and removed by hand, while the ground falls in 
regulated quantities into two powerful crushing 
machines made by Messrs. Baxter and Co., of 
Leeds, each capable of treating 20 to 30 loads per 
hour. These machines crush and deliver the 
ground in continuous streams into two shoots, 
which lead it to a pit, whence it is elevated by an 
endless chain of buckets and delivered to a cylin- 
drical screen. Here it is sorted into two sizes 
before passing to two pulsators. The fine stuff 
which falls through the screen is caught by an 
apron and carried by a shoot into the first ery 
while the larger stuff falls from the mouth of the 
screen to the second pulsator. Through each of 
these pulsators a current of water is forced, by 
means of plungers, which receive a reciprocating 
motion, raising the lighter portions sufficiently 
high to be discharged by overflow spouts, while the 
gems and other matter, in consequence of their 
greater specificgravity, fall tothe bottom and are de- 
tained. The stuff from the overflow spouts, having 
been deprived of its slime and muddy water, is fed 
by means of conveyors and elevators to separate 
sets of crushing rolls, made by Messrs. Mangold 
Brothers, of Port Elizabeth, which reduce it to a 
second stage of fineness. Passing from these rolls 
the stuff is carried to a third pulsator, or returned 
to either of the pulsators before mentioned at 
option, being finally discharged as mere waste tail- 
ings. There is a double launder about 200 ft. 
long, conveniently fixed to receive the muddy 
water and slime discharged from the fine-meshed 
cylindrical screens which separate it from the 
ground stuff during the passage of the latter from 
the pulsators to the rolls. This launder acts asa 
setting-trough, in which the heavier portion of 
the suspended earthy matter settles and deposits 
itself, while the muddy water is carried by the same 
launder to the well of a centrifugal pump, where it 
is elevated to the pulsators before mentioned and 
used over again. 


Rattways In CHINA, 

China has awakened to the advantages of rail- 
ways as means of transport; but it is not surpris- 
ing to find that the authorities object to the in- 
fluences which attend these. The Chinese system 
of Government is largely founded on the supersti- 
tion of the lower classes, and anything which tends 
to awaken the people out of their superstition must 
bring with it the elements of a revolution. The 
Government, therefore, while seeing now no objec- 
tion to the railway, will not agree to its being de- 
veloped by foreigners, presumably because the in- 
fusion of foreign ideas amongst the population of 
the interior might make them take as clear a view 
of the rights of citizenship as do the Chinese in 
New York or Chicago. But notwithstanding this 
railways are progressing, and it is impossible to 
stem the reforming principle, which is permeating 
the nation from the coast towns visited by people 
of all nationalities. As soon as the first locomo- 
tive had been raised from the coal mine, in which 
it had been secretly constructed and tried by 
an English mechanic, and placed on the first 
seven miles of railway authorised to be con- 
structed between a coal mine and the canals, on 
condition that traction was to be by mules 
or other animals, the people became aware of the 
advantage of railway steam traction, and the 
Government could only remain tolerant or indif- 
ferent when two locomotives and several coal 
wagons were imported from England. Four years 
defeated the canal vested interest. The new per- 
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manent railroad was clearly preferable to the canal, 
which had occasionally to be closed, and the 
Government in 1885 authorised the continuation 
of the line tothe river Peh Tang, and on this 
twenty miles the company earned a 6 per cent. 
dividend on the 63,0001. of capital. Now a scheme 
is prepared for a railway from Canton to Kao- 
Lang, 127 miles long, which is regarded as the 
first section of a great line from Canton to Pekin 
by way of Hankow. Others are sure to follow, 
because under present conditions the resources of 
China are not adequately developed. Transporta- 
tion is the first step towards such development, 
and when the products can be cheaply sent for- 
ward the creation of a better demand will induce 
the use of machinery, so that the production 
will be increased, the purchasing power, and con- 
sequently the national wealth immensely aug- 
mented. Progress may be slow, for the Govern- 
ment are adverse to foreigners carrying out the 
extensions, but progress is certain. 








A NEW DAVIT. 

On the present page, in Figs. 1, 2, 3, and 4, we illus- 
trate a new kind of boat’s davit which is being intro- 
duced by Messrs. James Sample and Co., of 63, Quay- 
side, Newcastle-on-Tyne. It will be seen that the 
arrangement consists substantially of two parts, 
namely, a pair of upright fixed stanchions, and a pair 
of pivoting arms which constitute the davits proper. 
In place of the davit turning on a vertical axis, as in 
the usual arrangement, it swings downward or in a 
vertical plane, the axis, of course, being horizontal. 
The davits are bent over at the top, and the ends are 






























































always curved towards each other. It is therefore 
necessary that the space between them should be 
greater than the length of the boat, so as to allow the 
latter to be housed, for it is evident that the boat 
cannot be swung inboard between the davits in the 
usual way, Attached to the end of each swinging arm 
are two tackles, one leading to the top of the stanchion, 
and the other carrying the boat. When it is required 
to lower, the boat is lifted off the chocks and the 
stanchion tackle is slacked up until the arms assume a 
horizontal, or approximately horizontal, position, and 
projecting beyond the ship’s side. The boat can then 
be lowered by the blocks and falls in the usual way. 
The stanchions are stiffened by an iron strut as shown. 
These davits are made of sufficient heizht to accommo- 
date two boats, one resting in chocks on deck, and the 
other being suspended by the falls ana held steady by 
a spar attached to the stanchions. 





THE Roya AGRICULTURAL Socrety OF ENGLAND. —The 
fifty-fourth annual county meeting of this Society will 
be held at Chester, on Monday, June 19, 1893, and the 
four following days. The final dates for the receipt of 
entries in the Implement Department will be Saturday, 
April 1, 1893; but post entries will be received, at 
double rates, up to Saturday, April 8. Copies of the 


regulations can be obtained, after January 1, 1893, by 
applying to Mr. Ernest Clarke, the secretary, at 
12, Hanover-square, London. W. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Officiel Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
Juty, 1892. 


SEPTEMBER, 1892. 
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Note.—Fach vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 
per bottle, the contents of which vary in weight from 70 1b. to 801b. The metal prices are per ton. 


The price of quicksilver is 








Heavy steel rails are to Middlesbrough quotations. 
PHILADELPHIA AND THE MEDITERRANEAN.—<Arrange- 


ments are being matured for running a direct line of 
steamers between Philadelphia and the Mediterranean. 





WEYBRIDGE AND OATLANDS SEWERAGE. — A Local 
Government Board inquiry was held on Tuesday and 
Wednesday, September 20 and 21, at the Village Hall, 
Weybridge, by Colonel Ducat, R.E., to consider an 
application from the Chertsey Rural Sanitary Authority 
for sanction to borrow 40,0001. for sewerage and sewage 
disposal. Mr. as Q.C., instructed by Mr. Paine, 
solicitor, conducted the case for the Authority. It was 
explained that the proposed scheme would provide for 
the parish of Weybridge and the special drainage district 
of Oatlands, and as these districts are above the London 
water companies’ Thames intakes, the stheme was un- 
usually expensive through the extraordinary precautions 
taken to prevent any possible pollution of the Thames, 
and in order to stop the pollution which now takes place 
through the absence of sewerage arrangements. Mr. W. 
H. Radford, C.E., of Nottingham, as engineer to the 
scheme, gave evidence that it was proposed to collect all 
the sewage of the two districts at one gegen station 
near the Thames, from which it would be pumped a 
distance of three miles to a disposal site near Byfleet. 
The disposal site would be 600 yards from the Wey, and 
5} miles above the nearest water company’s intake. He 
explained the various elaborate Se for securing 
the best effluent obtainable, and for preventing any 
possible damage to the London water supplies. The 





sewage would be treated by chemical precipitation, 








followed by filtration through 28 acres of land, and the 


sewage mud would be pressed by machinery. He was 
convinced the scheme would prevent a great deal of 
river pollution, and greatly improve the quality of the 
water. The sewage disposal arrangements were of the 
most modern type, and exceptional precautions would be 
taken to prevent leakage from the sewers or overflow at 
the pumping station. No part of the works would be 
connected in any way with the rivers. Admiral the 
Hon. Francis Egerton, Chairman of the Sanitary 
Authority, Mr. H. Yool, J.P., Dr. Seaton, Medical 
Officer of Health for the Surrey County Council, Dr. 
Jacob, Medical Officer of Health for the Authority, and 
others, gave evidence in support of the scheme, and 
showed the necessity for sewerage, and the advantages 
of the proposed arrangements and disposal site. Several 
of the water companies were represented by counsel, 
solicitors, and engineers, but they gave no evidence 
against the scheme, though an adjournment was asked 
for on the first day to enable them to take further 
expert advice on the scheme, but the inspector ruled an 
adjournment to the second day would be sufficient for 
this purpose, as the usual notices had been posted. 
Colonel Engledue and other owners and residents from 
the neighbouring village of Byfleet, opposed the scheme 
on the ground that the sewage disposal site was within 
from one-quarter to three-quarters of a mile of certain 
houses at Byfleet, and the works might result in depre- 
ciating the value of surrounding property. Local evidence 
was given in support of this opposition. The inspector 
will report to the Local Government Board. 














Rew 


Oct. 7, 1892.] 





ENGINEERING. 





461 





RADIAL 


DRILL 


CONSTRUCTED BY THE BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 
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WE illustrate above a drilling machine of special 
design, constructed at the Britannia Works, Col- 
chester. It has a heavy foundation table of box 
form, planed, with planed T slots on the top face 
and on each side. Mounted on the table is a turned 
column, carrying within it the vertical driving shaft 
geared up with mitre gearing. Around the column 
there revolves a strong external column, accurately 
fitting it. The latter carries a radial arm made to rise 
and fall by self-acting arrangement by power. Fitted 
to the arm is a saddle carrying the counterweighted 
drilling spindle, which can be driven by single or 
double gear. The spindle is fitted with self-acting 
feed motion by rack and pinion, with an engaging 
clutch. The horizontal driving shaft fitted into the 
foundation bed carries a driving cone having five speeds, 

iving, with the double gear, ten —— of speed. 
The spur gearing is machine-cut out of the solid, the 
smaller gears cut out of mild steel. The mitre gearing 
is of crucible steel castings ; the spindle, shafts, and 
screws are ll of steel. 

The dimensions are as follows: Foundation bed, 
6 ft. 4in. long by 3 ft. 2in. wide by 2 ft. 6 in. high ; 
the external rotating column, 12 in. in diameter; 
length of arm, 6 ft. 4 in. ; vertical traverse of arm, 
2 ft. 4in. ; drills through a maximum radius of 5 ft. ; 
drills out of the solid up to 2 in. in diameter ; bores up 
to 9 in. in diameter and 12 in. deep ; the steel spindle 
is 2} in. in diameter; driving shafts, 24 in. in dia- 
meter; bevel gearing, 1} in. pitch ; machine-cut spur 
gearing, lin. pitch ; speed cone, five speeds 3} in. wide ; 
largest speed, 17 in. in diameter; smallest, 6 in. in 
diameter ; approximate weight, 3? tons. 





INDUSTRIAL NOTES. 
TuE outlook for labour during the winter months 
is undoubtedly growing darker, though now and 
again a silver lining to the cloud gleams through the 
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gloom. At times there appear signs of the depression 
lifting, but again it settles down over the industrial 
world. The least reassuring feature, in connection 
with what is now accepted as the beginning of a 
period of bad trade, is that it commenced with 
the shipping industries, as has been usual during 
the past thirty years or more, and then has ex- 
tended laterally to other trades more or less in 
sympathy with such shipping industries. The build- 
ing trades are the last to really feel the depression, 
but they are also the last to experience the revival. 
The same symptoms are now apparent all over the 
country. The unrest which has been manifest for 
some time past in the labour world continues, mainly, 
however, in the direction of resistance to reductions in 
wages, rather that in attempts to advance wages, In 
some trades resistance is deemed to be futile, and the 
reductions are accepted with the best grace possible 
under the circumstances, but often in a modified form, 
wherever in fact the two parties, employers and em- 
ployed, meet on equal ground to discuss the situation, 
and endeavour to arrive at an understanding. How- 
ever unpalatable these reductions may be it is better 
to arrange terms by mutual concession than to fight. 
In several instances it has been found practicable to 
avert large discharges of men by such concessions ; 
in some other instances short time has been averted ; 
hence the actual increase in the number of unemployed 
has not been as great as otherwise it might have done. 
A little generous forbearance may avoid serious diffi- 
culties and disputes, but the forbearance must be 
mutual, not on one side only, whether of employer or 
employed. 





The engineering industries of Lancashire maintain 
nearly the same position as for some time past, with 
this discouraging exception, that the tendency generally 
is towards depression, with a gradual slackening off in 
most of the branches of the engineering trades, The 


general tone is depressed, as though something were 
expected to happen, and, as a matter of course, the 
much-dreaded depression is rather invited than 
averted. Most of the establishments are but moderately 
supplied with work, many of them being very short of 
orders, while the outlook for new work is anything but 
encouraging. Some of the leading firms noted for 
their specialities have secured, and are securing, con- 
siderable weight of new work, but these cases are 
rather exceptional. Machinists, also, who have been 
having a fairly good run of work, are getting short of 
orders, but one or two of the leading firms have had 
recently some good orders from abroad. Boilermakers 
report a decided slackening off in orders, though these 
as arule have hitherto been well supplied with work. 
Locomotive and railway carriage a wagon builders 
continue to be but indifferently supplied with new 
work. There are no serious disputes pending in any 
of these branches of trade, nor has any decided step 
been taken as yet to reduce the wages of the workmen, 
as has been the case on the north-east coast, and as is 
now being done in some parts of Scotland. In the iron 
trade business continues very slow, the users both of 
raw material and of manufactured iron holding back 
orders, except for immediate requirements. firm 
tone prevails, however, as regards prices, especially 
for the best brands. This is due to the small stocks 
rather than to any large demand, In the manufactured 
iron branches business is very slow, and asmakers declare 
that they are at. the very lowest ebb as regards prices, 
they will not recede from recent quotations. In the 
steel trade business is depressed, ana prices tend down- 
ward for all kinds. The outlook is not cheering, and 
the unrest in the cotton trades helps to depress an 
already depressed market, quite outside the textile 
industries. 





In the Sheffield and Rotherham district the outlook 
is more and more discouraging. No fresh movements 
have taken place in business circles to give an impetus 
to languishing industries. The heavier ae which 
for a long time have been well supplied with work, are 
now showing undoubted signs of falling off in activity. 
The rather extensive orders for armour plates, placed 
by the late Government, are being completed, and the 
firms which make plate rolling a speciality will become 
less active than they have been for years. In the 
crucible steel trade business is very slack, the men 
working little more than half time. The rolling mill 
works are feeling the depression in the cutlery 
branches of trade, the demand for which is only 
moderate. The strike at Messrs. Rodgers and Sons 
continues, and there are at present no signs of its 
termination. The stove grate trade is now face to 
face with a difficulty, the employers having deter- 
mined to pay by the piece, rather than by time wages. 
Whether the men will resist the piece-work system in 
any very determined manner remains to be seen. 
There is one fact which is obvious, namely, any deter- 
mined attempt to introduce the eight hours by legis- 
lative enactment will be met by an extension of the 
piece-work system. The lighter local industries are 
generally badly off for orders, and many men are idle, 
while others are on short time. The price of fuel 
in the locality is expected to advance; the demand 
for house coal is increasing in view of the expected 
emergency. The silver and plated trades have not 
begun to move much as yet, though the Christmas 
holidays will be anticipated by an increased output 
very shortly. The financial and political troubles in 
the Central American States, and in the Southern 
States and Republics, have affected the Sheffield trades 
very adversely, while the tariffs in other countries, 
and in the United States especially, have crippled 
several local branches of hs 2g at least for a time. 
However, in many cases the adverse conditions are 
being overcome and possibly the evils may have been 
exaggerated. 





In the Cleveland district the iron and steel trades 
have not kept quite up to the high-water mark of 
expectations. The pig-iron market has had its turn 
of dulness. Stocks have not increased, though a 
slight increase has been noted in the Connal stores. 
The makers’ prices continue firm, but merchants take 
slightly under the quoted prices. There has been a 
decrease in shipments, and buyers anticipate, or, at 
least, hope for lower prices when the shipping season 
is over. But as the output is cleared away hardly 
any business is done for forward delivery, or for any- 
thing except for prompt delivery. The finished iron 
and steel branches of trade in the district are dull ; 
there is very little improvement in the demand, and 
only small quantitiesare bought. The forge and engi- 
neering branches are less active than they were, while 
the shipbuilding industries are very quiet. In spite 
of the quiet tone in the iron trade another furnace or 
two have been putin blast on Clevelandiron. It is said 
that a determined attempt is to be made to abolish the 
stores system, so as to prevent the accumulation of 
large stocks, and consequently of the speculations which 
have so often deranged trade in Cleveland and other 





districts. Whether this be possible or not, the results 
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of such a change cannot well be predicted. The deci- 
sion of the Cleveland ironstone miners, to ask for an 
advance of 74 per cent. in their wages, would seem 
to indicate that they at least do not see any signs of 
immediate depression in trade. They are hopeful of 
better times and of better conditions. They are also 
about to take a ballot upon the eight hours’ question, 
whether it is to be got by Act of Parliament or 
otherwise, and further whether they shall join the 
National Miners’ Federation of Great Britain. The 
latter movement may explain the cause of the eight 
hours’ vote. The recent disfranchisement of about 
2500 men, mainly on account of the relief given during 
the Durham strike, continues to exercise the minds of 
the labour party in the district, and it has worked a 
good deal of public sympathy. 





The Scotch iron trade has been fairly active in all 
the crude departments. The output of pig iron has 
not been large, but the greater part is disposed of as 
it is produced. The warrant stores have been de- 
creasing by from 4000 to 5000 tons per week. The 
export trade has been fairly busy, the supplies shipped 
to Canada have materially increased, and Russia is 
taking more Scotch iron. Consequently prices have 
been tolerably steady. Very little business has been 
done either in Cleveland or Cumberland iron recently, 
there being no warrant stocks of any amount to deal 
with. The inquiry for forge iron is easier. Finished 
iron is not in pw A demand, and the steel trades are 
depressed. There is little demand for steel for ship- 
building purposes, so that prices have weakened by 
keen competition. 





Whether the reductions in the wages of the ship- 
building and cognate industries, and in the wages of 
the miners in several parts of Scotland, will help to 
give an impetus to trade remains to he seen, but at 
present the tendency is towards a slackening down in 
most of the industries on the Clyde, and especially 
the upper reaches of the Clyde. But there has 
been an absence of serious disputes up to the present, 
involving large numbers of men, for both sides seem 
anxious toavoid a conflict. The long strikes of a year 
or two ago have taught both a lesson. 





In the Birmingham district there is little change in 
the industrial situation. There is a complaint, how- 
ever, of the scarcity of Cumberland iron, which is 
largely used in connection with Staffordshire iron for 
certain purposes. The district is tolerably free from 
labour disputes, nor are there any indications of 
troubles in this respect at the present moment. The 
local trades have not suffered so much as_ those of 
Sheffield, though many of them are similar in character. 
But others are special to the Birmingham district. 
The engineering and cognate industries are quiet, 
though not depressed as in some other centres. There 
is less activity in the small arms factories than 
there was. 





The workmen employed on the locomotive works of 
the North-Eastern Railway Company at York have 
agreed to accept a reduction of 5 per cent. on all piece- 
work prices. This arrangement has been effected with 
the view of averting the continuance of short time 
which they have been working for some time past. 
The men will now resume working the full time, 
which had been interrupted some time since. So far 
the day-workers do not appear to be affected by the 
recent arrangements. 

The Belfast empioyers engaged in the shipbuilding 
and engineering industries have resolved to reduce the 
wages of the employés by 10 per cent. on piece rates, 
and from Is, to 2s. per week on time rates, the reduc- 
tion to take effect the first week in November. The 
ratio of reduction will be according to wages, as noti- 
fied by the employers on the Tyne, the Tees, and the 
Wear, in similar branches of industry. The Belfast 
employers say that such reductions are absolutely 
necessary in order to enable them to compete on equal 
terms with employers on the Clyde and on the north- 
east coast for such orders as may be in the market. A 
large number of men will be affected by the reduction, 
both in the engineering and shipbuilding industries. 


The recent ascertainment of the average price per 
ton for manufactured iron in rails, plates, bars, and 
angles in the north of England and Cleveland districts 
shows that the average price has been less by 2s, 4d. 
per ton during the two months, which reduction in 

rices will carry a reduction in wages of 24 per cent. 
in the iron and steelworkers’ wages under the sliding 
scale. The anticipation rather had been that prices 
would have advanced, especially as the output had 
increased during the last two months by some 11,000 
tons as compared with the previous two months. 

In the Midland district also the average selling 

rice has declined during the last two ro carry- 
ing 24 per cent. reduction in wages, notwithstandin 
the firmness of the markets, the scarcity of iron, a 





the largerdemand. These facts show that depression 
in prices has really set in, if not in actual output. 

n the iron and steel districts of South Wales there is 
severe depression, notwithstanding the strike that 
exists in several of the chief centres for a substantial 
advance in wages, in some cases of 50 per cent., in 
others from 40 to 30 per cent. In Tredegar the de- 
pression is so acute that large numbers are out of 
work ; there are practically no orders of any conse- 
quence on hand; only one furnace has been at work 
for some time past, and that one was damped down 
last week, pending a turn in the state of trade. It is 
stated that a number of the men discharged last week 
had to seek refuge in the union workhouse of the dis- 
trict. 





The International Working Men’s Congress have 
voted a series of resolutions censuring the English 
Trades Union Congress for having broken the inter- 
national compact, for having fixed an international 
cungress to a held in London, and for not having 
taken the right course 7e the eight hours. The dele- 
gates have resolved that work shall be everywhere 
suspended on May-day, 1893, but the workmen may 
demonstrate as they think best. They go in for a 
rather large order, on paper, but the English workmen 
will rather judge by results than promises. The fact 
is these gatherings are more political than industrial, 
though the social question may underlie the whole 
programme. When Continental workmen understand 
industrial organisation, and are able to apply it with 
discrimination, then they will make some progress, 
but not otherwise. At present they are idealists. 

The Labour Electoral Association is preparing for a 
more decided effort at the approaching municipal elec- 
tions, to get men elected who will go in for trade union 
rates of wages, for shorter hours of labour, and for 
better conditions of work for all who are employed 
by municipal councils and by local bodies generally. 
Public sympathy is with the aims of the men gene- 
rally, but it requires prudence, both in demands made 
and in the manner of pressing those demands, if that 
sympathy is to be permanent. 





The arrangement entered into recently between the 
shipowners and shipbuilders on the Wear, for a re- 
duction of wages to take effect during and after the 
present week of ls. per week, and of a further 6d. per 
week in January next, practically settles a dispute 
that has been long pending. Originally the employers 
demanded Is. 6d. per week reduction, but by mutual 
concession the final result was agreed to as above. 
Similar reductions had taken place in some other dis- 
tricts adjacent, affecting all classes of workers in the 
engineering, boilermaking, and other shops, and in 
the shipyards. In this reduction seagoing engineers 
and sailors participated, as well as the shipwrights and 
others. 


In the Hull district notices were issued for 10 per 
cent. reduction, and several interviews have taken 
place between the representatives of the shipowners 
and the Sailors and Firemen’s Union, but without any 
settlement being arrived at. As things stand at pre- 
sent the men, with the sanction of the union, have 

iven notice of their intention to resist the reduction. 

he dockers, lightermen, and other labour unions 
have resolved to make common cause with the sailors 
and firemen, and to resist the proposed reduction if 
attempted to be enforced by the employers, 

Mr. J. H. Wilson asserts that ian has so improved 
that, if freights go on increasing as they have done, 
the men will be justified in asking for an advance to 
32s. 8d. ~~ week, which he declares has been paid 
steadily by the shipowners on the Tyne. 

The attempt to increase the rates of the sailors and 
firemen at Cardiff and Barry appears to have been at 
least partially successful. Five steamers that were 
blocked agreed to pay 4/. 5s. to the sailors and 4/. 10s. 
to the firemen, while all efforts to secure crews at 
lower rates were unsuccessful. At the same time it is 
stated that there is no intention of resorting to a general 
strike at the South Wales and Bristol ports, as many 
men are out of employment, and there is much com- 
petition for berths. In any case severe reductions 
will be resisted, if advances are not sought. 





It had been hoped that the crisis in the cotton trade 
might have passed away, as the conditionsslightly im- 
proved upon what they had been some weeks ago. But 
the employers seem to have come to the conclusion to 
reduce the wages of the operatives by 5 per cent., 
instead of 10 per cent. as originally intended. This 
decision does not appear, however, to have the sup- 
port of the whole of the employers in the Lancashire 
district, for the Bolton employers and their work- 
people are not affected. As matters at present stand 
the operatives seem determined to resist the proposed 
reduction, in which event an enormous number of 
persons of both sexes and all ages will be involved in 
the dispute. Many mot ye aati Lancashire men 
regard the present dispute as suicidal, as neither re- 





ductions in wages nor short time can remove the diffi- 
culties of the cotton trade. 


The difficulties which were alleged to exist as be- 
tween the master builders of the metropolitan district 
and some of their men seem to have disappeared. 
The employers have intimated that the advance in 
wages will be given to the labourers as well as to the 
mechanics throughout the district, covering a radius 
of twelve miles 0 Charing Cross. The new rules 
come into operation on November 7, and there is no 
— to apprehend any friction in connection there- 
with. 





In the mining districts there are indications of an 
intention to generally reduce wages. In Durham it 
seems that a further reduction of 5 per cent. will be 
demanded, though the attempt has not yet been made. 
Some of the coalowners have, however, given notices 
of such further reduction. 

In Lanarkshire and several other districts of Scot- 
land the colliery owners have resolved to reduce the 
wages of the miners 6d. per day, dating from Thurs- 
day last, October 6. 

In the South Wales coalfields the condition of the 
coal trade is such as to be causing a great deal of 
anxiety. Some 500 miners at the Martine collieries, 
Pontypridd, had suddenly to cease work towards the 
end of last week, causing a dispute about wages. 
Some twenty-five tinplate works, and some iron works, 
have also ceased operations. Upwards of 10,000 men 
are affected by the closing of the pits and the works. 
The wages dispute of the miners is to be carried to a 
court of law, the men claiming 1300/. for wages alleged 
to be due by sudden dismissal. 

From a statement issued by the Durham Miners’ 
Association it appears that nearly 50,000/. were con- 
tributed to the men on strike, of which amount the 
federation sent 33,300/. and the Northumberland 
miners 9730/. The total is exclusive of the sums paid 
by the association in the shape of strike pay to mem- 
bers. 

The strike at Broken Hill mines has practically 
ended, some 300 men having gone from Melbourne 
to work at the mines. They were not molested, 
but every precaution was taken in case of a dis- 
turbance. The strike was one of the most deter- 
mined and most riotous of modern times. 

The condition of the workmen in the French, 
Belgian, and Austro-Hungarian mines is not at all 
satisfactory, and every now and then disputes arise 
and conflicts take place which cause much anxiety 
and no little damage to property and injury to in- 
dividuals. It often happens, however, that the poli- 
tical side of the dispute is more disturbing than the 
industrial, for the two sides are never severed on the 
Continent, 


THE ELIMINATION 
IR 





OF SULPHUR FROM 


A New Process for the Purification of Iron and Steel from 


phur. 
By E. H. Sanirsmr, F.C.S. 


In September, 1890, I commenced a series of experi- 
ments with a view of removing the sulphur from iron. 

I was impelled to this research by the recognition of 
the fact that sulphur wae the worst enemy, and the only 
one over which the iron and steel manufacturer had not 
as yet obtained complete control. With this fact in 
view, I made some experiments to ascertain the effect of 
prolonged contact of lime with sulphury iron at a high 
temperature ; the results obtained were of an irregular 
and imperfect description. Reasoning from these results, 
Icame to the conclusion that a more readily decomposable 
body than lime was necessary for the rapid removal of 
sulphur from iron. Recognising the fact that chloride of 
aluminium and other chlorides are readily reducible to 
the metallic state, I determined to try if calcium chloride 
acting in this direction might not act upon sulphide of 
iron more readily. Whether calcium is produced or not, 
I soon discovered that calcium chloride and lime, i.e., 
the oxychloride, is a very powerful desulphurising re- 


agent. 

The following Table indicates clearly the comparative 
results obtained, the sulphury iron being kept molten in 
plumbago crucibles in contact with the substances named : 
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_ These results show (1) that lime alone removes a con- 
siderable quantity of sulphur from iron if the contact is 
sufficiently prolonged. (2) That a mixture of calcium 
chloride and lime in the short space of half an hour com- 
pletely eliminated the sulphur. Further, the lime and 
chloride of calcium mixture only softened but did not 
fuse. Itis upon these last experiments that my process 
has been elaborated. ‘ 

It consists essentially in bringing chloride of calcium 
and lime into contact with moltan iron or steel under 
certain well-defined conditions. Before proceeding to 
describe these conditions, it will be desirable to give 
some information on the important subject of ‘‘chloride 
of calcium.” ‘The salt is produced as a by-product, to 
the extent of many thousands of tons, in the manufac- 
ture of ammonia, soda (by the ammonia process), and 
Weldon’s bleaching powder process. I am informed on 
the very best authority that at the present time not more 
than 10 par cent. of this large quantity is utilised, the 
remainder running to waste for want of a market. 

The driest calcium chloride obtainable at present con- 
tains 70 per cent. calcium chloride and 30 per cent. of 
water, and costs about 2/. a ton. Before using, it is 
genera'ly desirable to dry it, and this may easily and 
cheaply be accomplished in a reverberatocy furnace at a 
low heat, the whole of the water of calcium chloride being 
driven off at a temperature of 220 deg. Fahr. Calcium 
chloride may also be cheaply produced by mixing ‘‘ waste 
pickle” or similar liquors with lime, and utilising the mix- 
ture of calcium chloride, oxide of iron and lime in the basic 
open-hearth furnace. Fluor spar in conjunction with 
lime has considerable desul phurising properties, but it has 
also some considerable disadvantages, viz., its’ compara- 
tive infusibility, and the severe cutting action which it 
has on the lining when used in furnaces lined with “‘ basic 
material.” 

I now come to the description of the process as applied 
to the removal of sulphur from raw or cast iron. A mix- 
ture of calcium chloride and lime is prepared, which will 
fuse readily at the temperature of the iron to be operated 
upon. The desired combination is made by grinding cal- 
cium chloride and lime together in a mill to thoroughly 
. mix then:, and also to bring them to a moderately fine 
powder. About equal parts of each are required to give 
the desired fusibility. ‘This mixture is then placed on the 
bottom of a ladle or receiver, and consolidated by heat or 
kept in position by other suitable means. The heat may 
be applied in the first instance by means of a blowpipe 
arrangement using blast furnace gas, but when in con- 
tinuous use the heat of the ladle itself is quite sufficient. 
The receiver is then filled with iron, which may be drawn 
direct from the blast furnace, the heat of which melts 
the mixture, which, rising up through the metal, removes 
the sulphur very completely. 

I do not find it necessary to have a reducing atmo- 
sphere, and, indeed, oxidation may be going on concur- 
rently with the removal of the sulphur, as will be seen 
later on. Notwithstanding this, however, the sulphur is 
removed as sulphide. Should it be desirable to remove 
silicon, as well as sulphur, the lime of the mixture is re- 
placed by hydrate or carbonate of lime, or even oxide of 
iron in addition, should these first be insufficient. About 
25 lb. of chloride of calcium and an equal weight of lime 
per ton of iron have been found sufficient to effect purifi- 
cation. In the many trials made, about three tons of iron 
direct from a blast furnace were treated in a ladle at each 
operation. 

Although the first or coldest iron from the furnace and 
hydrate of lime in the mixture were used, no “skull” 
was made, which is a fact of the very greatest importance, 
and there can be no doubt that if such a smaijl quantity of 
metal is not materially chilled we may safely assume that 
larger masses would never ‘‘skull.” The uniformity of 
the results obtained was very marked, as will be seen by 
the accompanying analyses : 
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Nos. 7 to 13 are consecutive charges, and show the regu- 
larity of the results. 

It should be stated that the results obtained above 
were from the application of the process when it was well 
known from the appearance of the cinder that the result- 
ing pig would be abnormally high insulphur. The above 
Table shows an average elimination of : 


Per cent. 
1, Sulphur ... 73.6 
2. Silicon ,,. 35.77 





The removal of silicon being due to a of lime only. 
The following is an average slag produced by the above 
treatment : 


Per cent. 
Calcium chloride ds bz 2a 39.1 
», sulphide ... re Ree ae 5.8 
Lime ... oe - es : 38.6 
Silica ... mt ~ 12.9 


A considerable part of the chloride of calcium in this 
slag may be dissolved out with water, and recovered for 
future use : , 

Only a limited quantity of iron (about 50 tons) has been 
treated in this way owing to proper plant not being as 
yet available, the small 4-ton ladle being only a make- 
shift. The ladle was lined with ordinary firebricks, 
which were practically unattacked by the slag at the 
comparatively low temperature at which the process was 
conducted. . : . 

Appliances are, in course, of construction which will deal 
with the whole output of the furnace as the metal is run. 
The plant required is of a simple and inexpensive 
character, consisting of ladles or receivers on wheels. The 
cost of materials at present yw is about 6d. per ton of 
iron treated, and this will be less when a more efficient 
receiver is used. It is also very probable that should a 
demand arise for chloride of calcium the price would go 
down. Against this extra cost may be set the cheaper 
yroduction and enchanced price of the pig iron produced. 

his process can be adapted to a considerable number of 
uses, such as: (1) The purification of hematite, basic, and 
common (1.5 per cent. P.) irons as they run from the blast 
furnace or cupola, thus producing these qualities of iron 
low in sulphur and silicon, after which they might be 
used for direct steelmaking or cast into pigs. (2) The 
purification of steel in the ladle after it leaves the fur- 
nace or converter. Y 

It is a fact pretty well known and established that no 
sulphur is eliminated in the ‘‘basic open-hearth ” process 
as ordinarily worked, and that not only is this the case, 
but when ore containing much sulphur is used for feeding, 
the bath of steel takes up sulphur, so that under these 
circumstances it may contain twice as much sulphur as 
that in the pig and scrap originally used. This is shown 
by Wedding (Journal of the Iron and Steel Institute, 
page 547, Part II., 90), and is confirmed by my own ex- 
perience. In my process, however, as applied to the 
basic open hearth, sulphury iron and mineral may be 
used, and not only is the sulphur not increased in the 
steel, but a very considerable elimination takes place. 

In order to attain this result, it is necessary at an early 
period after the charge is melted to obtain an exceedingly 
basic slag, and to add a suitable quantity of calcium 
chloride to it. By a very basic slag I do not mean what 
has hitherto been considered as such, but a step in ad- 
vance of that with about 50 to 60 per cent. of lime. If 
these conditions be obtained and maintained it will be 
found that sulphur is eliminated along with the carbon 
and phosphorus, and in as satisfactory a manner. 

The best method of obtaining this condition of slag 
is to charge along with the metal and scrap a much 
larger proportion of limestone than usual, about 2 cwt. 
to the ton. When the charge is melted the slag will be 
of the required composition, and the chloride of calcium 
may then be added in several lots at intervals. The 
quantity of 70 per cent. chloride used is slightly under 
4 cwt. on the ton of ingots made. The following Table 
shows the quality of iron which has been used and the 
steel made from it: 
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The pig used in the above charges was 75.0 per cent. 
These analyses have been selected to show the varying 
percentages of sulphur in the cast iron used, and the 
different grades of steel made. No. 10 is conductivity 
steel. No. 14 made from white hematite is Swedish bar 
quality. 

The Wigan Coal and Iron Company have now manu- 
factured over 2000 tons of steel, of which the above are 
—— from sulphury iron, the process being con- 
tinually and successfully worked by them. The steel has 
been sold for all purposes for which basic open-hearth 
steel is used, namely, wire, hoops, rivet steel, tin bars, 
&c., and has been found to be fully equal in quality to 
that made from pure cast irons. 

It isevident from what has been said that no great care 
is necessary in the selection of material, the only objec- 
tionable elements being silica and silicon: The commonest 
descriptions of iron scrap and ore may be used subject 
to the above reservation. The yield of ingots obtained is 
as good as that in the use of low-sulphuriron. The use of 


The cost of the chloride of calcium is about 1s. per ton 
on the weight of ingots, but owingto the saving effected in 
the cost of material and in the quantities of scrap and ore 
used, there is in reality a saving of about 4s. per ton of 
ingots. Neither the hearth nor brickwork of the furnaces 
nor the pe 8 sagan are in any way affected by the use of 
calcium chloride, as has been proved by practical experi- 
ence over a period of six months. 

As it is desirable in case of anything new to have corro- 
borative evidence, Mr. on two separate occasions 
visited the works of the Wigan Coal and Iron Company, 
aud investigated this process. The results of his investi- 

ation confirm what I have stated. I understand Mr. 
Stead’s investigations will be embodied in the paper which 
he is reading on ‘‘Sulphur and Iron.” The process has 
been patented in this and other countries. 

I cannot conclude this as without recording m 
sincerest thanks to Mr. W. H. Hewlett and Mr. T. M. 
Percy, of the Wigan Coal and Iron Company, who by 
their enterprise and by daily advice and encouragement 
have contributed very largely to the attainment of the 
results laid before you to-day. I have also to thank Mr. 
Stead (my teacher in chemistry) for much friendly and 
valuable assistance. 





FLOATING BRIDGE AT PORTSMOUTH.* 


Description of the New Floating Bridge between Portsmouth 
and Gosport. 
By Mr. H. Granam Harris. 

Crossing Rivers.—Many arrangements have been de- 
vised for crossing rivers or arms of the sea in those posi- 
tions where it is necessary not only to facilitate the 
crossing, but also to keep the waterway open, so as to 
allow of the passage of large ships. 

Opening Bridges.—One of the most notable of these, at 
present in course of construction, is the Tower Bridge 
over the Thames in London. Here a very heavy expen- 
diture will be incurred to build a bridge connecting the 
north and south sides of the river between the Tower 
on the one side and Horselydown on the other. Fig. 1 is 
a diagrammatic elevation of the bridge, showing the 
means which have been adopted for keeping the water- 
way open for vessels with lofty masts, whilst still main- 
taining a possibility of traffic from side to side of the 
river. The central span, which is 200 ft. in width, is an 
opening span ; that is to say, the halves of the span can 
be lifted, being hinged on the piers at their inner ends, so 
as to leave the span clear. These piers are carried up- 
wards, and at a clear height of 135 ft. above ordinary 
high water are connected by a fixed bridge for foot trattfic, 
enabling that traffic to be carried on even when the cen- 
tral span is open for the passage of large vessels. The 

iers are provided with staircases and with hydraulic 
Ritts, the opening and closing of the central span being 
also performed hydraulically. 

Ferries.—Another mode of obtaining the above end is 
that adopted in the case of the Thames ferries at Black- 
wall, or in the Birkenhead ferries for crossing the Mersey 
between Liverpool and Birkenhead. In these cases 
there are one or more steamers, which ply from side to 
side, not being confined, however, to one particular line 
of course ; being, therefore, affected by wind and tide, 
and requiring to be navigated, also requiring considerable 
power in the engines to enable these to propel the vessel 
at a sufficient speed to give steerage way when contend- 
ing with strong tides and heavy winds. With ferries the 
difficulties of difference of level between the vessel and 
the shore, due to rise and fall of the tide, have to be pro- 
vided for; this is usually done by a floating landing stage 
connected to the shore by a hinged prow or gangway. 

Tunnels, &c.—A tunnel is of course an obvious mode of 


enabling a crossing to be made while maintaining the 


waterway open. Notable instances of such tunnels in 


. | Great Britain are the Severn Tunnel, the Mersey Tunnel 


between Liverpool and Birkenhead, and the new tunnel 
between Glasgow and Govan. With tunnels, as with a 
high-level bridge, the great difficulty which has invariably 
to be surmounted is that of the approaches. In order to 
allow of a workable incline for these, if the water to be 
crossed is deep and the tunnel level consequently some 
distance below the surface, the approaches must be of 

reat length, or else hydraulic or other power lifts must 
- resorted to. Similar troubles arise with a high-level 
bridge. Inthe Mersey tunnel the traffic, which is a pas- 
senger traffic, is taken up and down by hydraulic lifts, 
thus avoiding any length of ——— In the new tunnel 
in Glasgow hydraulic lifts will also be used, and will there 
be employed to deal with wheeled traffic, as well as with 
the ordinary foot traffic. 

Floating Bridge.—No mode of attaining the desired end 
is so cheap, not only in first cost but also in working, and 
none is so satisfactory in many respects, as a floatin 
bridge. Such a structure consists of a barge or vessel, 
which has passing through it one or more chains, sup- 
ported on chain-wheels, which are carried on the barge 
and are capable of revolution by power of some kind, 
carried by the bridge itself. The chains are laid from 
side to side of the water which has to be crossed, their 
ends being anchored on the shores ; and the crossing is 
effected by the bridge hauling itself in either direction 
from one side to the other, lifting up the chains from the 
bottom, passing them through the bridge and over the 
chain-wheels, and dropping them behind as it advances. 
The barge or vessel is made very shallow, so that it can 
approach close to the shore ; and it carries at each end a 
aie prow or landing stage, which has its inner end 

inged upon the bridge, while the outer end is capable of 
being raised or lowered by power carried within the 


common iron high in sulphur and low in silicon and | brid 


carbon has the advantage that a less quantity of steel 
scrap is required, and that the consumption of ore for 
feeding is reduced very considerably. 


ridge. 
*Paper read before the Institution of Mechanical 








Engineers, 








464 


ENGINEERING. 





[Oct. 7, 1892. 








Advantages and Disadvantages.—It will be seen that the 
result of such an arrangement as this is that with ordi- 
nary foot or wheeled traffic very little difficulty, indeed, 
is experienced with the approaches, nor are the differences 
of level of tide ordinarily of serious importance. Fur- 
ther, in its passage to and fro the bridge keeps to a 
regular and fixed course, no matter what may be the 
state of the wind or tide. This is of great advantage to 
the traffic up and down the river, or in and out of the 
harbour, as the case may be. In addition the bridge 
requires no navigating, and can be readily stopped at any 
moment, being held or anchored by the chains in any 
position in which it is brought to rest. Most important 
of all, the power required to move it is small, and need 
not be in excess of that ordinarily required, because a 
structure worked in this way is not much affected by 
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between Alexandria and Cairo, there is a form of floating 
bridge for conveying railway trains across the river 
(Fig. 3). This was designed by Mr. Robert Stephenson, 
a was erected and put to work in 1857. It consists 
of a flat-bottomed barge of shallow draught, carrying a 
vertical iron structure, in which is a platform extending 
the whole length of the barge, and sufficiently wide to 
carry two lines of rails of the ordinary gauge. The 
platform is capable of being raised and lowered in the iron 
structure which supports it. An allowance of 27 ft. 
between high and low Nile during the year has 
to be provided for; this variation occurs at the rate 
of about a few inches per day, and the plat- 
form is daily adjusted to the requisite height in the 
structure. The nicer adjustment, required for trans- 
ferring the railway carriages from the barge rails to those 
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winds or by currents. These, then, are the advantages to 
be pede | for a floating bridge. The disadvantage, 
which is a very serious one, is common also to steam 
ferries, or to any mode of crossing other than by a fixed 
bridge, it is that any traffic desiring to cross, which 
arrives at the bridge end just after the tridge has started 
for the other side, has to wait until the bridge has crossed 
and has returned before it can continue its journey. 
This is a disadvantage which has been felt between 
Portsmouth and Gosport, and has affected the communi- 
cation there. 

Torpoint Floating Bridge.—The Torpoint Bridge at 
Devonport was designed by the late Mr. James Meadows 
Rendel, and was put to work in the year 1834. A sec- 
tional elevation of this is shown in Fig. 2. It is built of 


wood, and is roughly 55 ft. in length and 45 ft. in width, 
with a draught of water, when fully loaded, of 2 ft. 6 in. 
The engine was a condensing beam-engine, with cylinder 
19 in. in diameter and 30 in. stroke, the revolutions being 
35 per minute, and the boiler pressure 34 Ib. per ny in. 
Nile Floating Bridge.—Over the Nile, about mi 


way 


of the timber jetties on each side of the river, is made by 
short lengths of hinged rails. The bridge is moved from 
side to side of the river by engines carried in the bridge, 
in a manner similar to that in which the Torpoint Bridge 
is moved, and similar tothat in which the floating bridge 
forming the subject of this paper is moved. 

St. Malo Traversing Bridge.—In Fig. 4 is illustrated 
another method of crossing a tideway, by means of a 
traversing bridge, as employed across the harbour entrance 
between St. Malo and St. Servan. The distance to be 
traversed is about 110 yards, the spring tides here rising 
to a height of 34 ft., though at low water of these tides 
the passage is dry for some hours. The bridge consists 
of a platform supported from the bottom of the harbour 
ata height of 36 ft. on four wrought-iron braced columns. 
These columns rise from a framework carried on four 
wheels, which run on rails laid on the bed of the harbour. 
Motive power is supplied to the bridge by means of haul- 
ing chains laid gone by bottom, which are worked by a 
winding engine on the St. Servan side, thus hauling the 
bridge backwards and forwards, 





Portsmouth Floating Bridge.—Prior to the year 1840 the 
connection between Portsmouth and Gosport, then towns 
of considerable size—the population of Portsmouth being 
50,000 and of Gosport, including Alverstoke, upwards of 
14,000—was by means of the historical wherry. All 
readers of Marryat remember the Portsmouth wherry, 
which was practically similar to the boats now plying in 
the harbour and used by the watermen. It is an extremely 
useful and handy boat for the purposes for which it is 
intended. 

An iron floating bridge to py between the beach at 
Gosport and the point at Portsmouth was designed 
4 Mr. Rendel, and was put to work on May 4, 1840. 

his bridge was practically similar in principle to the one 
at Torpoint, and practically similar to the new one which 
was only launched on the 13th of this month, which has 
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since been towed round from the yard of the builders, 
Messrs. Allsup, of Preston, and which it is hoped the 
members will visit in the course of this afternoon. 

New Floating Bridge.—Except in small details, the 
new floating bridge is so much like the original bridge 
that a description of the new one will be all that it is 
necessary to give. The new bridge is shown in Figs. 
5, 6, and 7. In plan it is a rectangle, 100 ft. in length of 
hull by 62 ft. in width, and draws 1 ft. 6 in. of water. 
At each end there are two prows; those on each side and 
at opposite ends are connected with each other by chains 
and wire ropes — pully wheels on the bridge, 
so that they counterbalance. The inner ends of the 
prows are hinged to the structure of the bridge; 
and either of them can have its outer end lowered 
so that it may allow of connection with the shore, at the 
same timeraising its fellow at the other end of the bridge. 
The fellow prows are connected by a deck at a level of 
about 3 ft. above the water ; this deck forms the standing 
place for the wheeled traffic, The longitudinal centre 
portion of the bridge is occupied by cabins, and engine 
and boiler-room, with an upper or promenade deck ap- 
proached by a flight of steps from either end. 

Gearing and Engines.—In the centre of the length of 
the vessel there is a cross-shaft, carrying a mortice wheel 
with wooden cogs, 12 ft. 4in. in diameter to the pitch line; 
and on each end of this shaft there is a chain wheel 
10 ft. 6 in. in diameter, over which the hauling chains 
pass. The chains travel through the vessel in water- 
tight iron troughs, which form part of the structure and 
are employed to assist in bracing it; the chains enter and 
leave through holes considerably above the water-line, 
and are supported in the troughs upon pulleys or rollers. 
The mortice wheel is geared up with a shrouded pinion 
in the centre of the length of the crankshaft of a pair of 
overhead compound surface-condensing marine engines 
of ordinary ty The steam cylinders of these engines 
are 20 in. and 38 in. in diameter, with 30 in. stroke. 
The speed is 60 revolutions per minute. The engines 
draw their steam from two cylindrical boilers, each 
6 ft. 6 in. in diameter of shell, and 13 ft. long, and each 
having a single flue 3 ft. 3 in. in internal diameter, ter- 
minating in a combustion chamber, from which there are 
92 tubes of 2? in. external diameter to the back end of the 
boiler ; thence the products of combustion pass into the 
uptake and to the chimney and away. 

Chains.—The old chains will be used for the new 
bridge. They are anchored at the shore ends by being 
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connected in vertical pits to ong weights, which are 
assisted by strong springs, thus allowing of a certain 
amount of elasticity at the anchorage. The chains pass 
over pulleys at the top of the pits. The links are 
of mild steel 14 in. in diameter, and are of the ordinary 
shape and without studs. The chains are of excessive 
strength for the work required of them ; but this is one of 
those cases where the mere weight of metal is of advantage, 
for this weight allows of the chains being at a very steep 
angle with the horizontal when the bridge is crossing, 
thus permitting vessels drawing a great depth of water to 
ageeseen nearer to the bridge. The angle at which the 
chains enter the bridge at the forward or hauling end is 
nw one of 45 deg. to 50 deg., so that at some few 
eet from the front of the bridge there is from 20ft. to 
30 ft. depth of water over the chains. Further than this 
the chains are the portion of the work which most ecm f 
wears out, and which requires most frequent renewal. 
Their wear is largely due to their rubbing upon the gravel 
bottom of the eee: and careful investigation has 
shown that it is desirable to make the chains as heavy as 
possible, with the object of preventing the necessity for 
their frequent replacement. The chain wheels on the 
bridge, by which the hauling is done, are made with fitted 
cast-steel whelps or cogs, bolted into the hollow rim of 
the cast-iron wheel, and shaped to suit the links of the 
chain. These are capable of ready renewal when worn. 

Electric Lighting.—There is nothing of especial note 
to comment upon in the engines or machinery of the 
bridge ; and practically the main difference between the 
new bridge and that which it will displace is that the new 
one is of steel, and will be lit electrically, and that the 
engines and boilers are more modern in design and con- 
struction ; whilst the old bridge was of iron and was lit 
by gas, which was filled into a gasholder carried in the 
bridge by a flexible pipe connected to the shore at the 
Portsmouth end at those times when the bridge was 
waiting there for traffic. The electric light plant of the 
new bridge consists ef two vertical high-pressure engines, 
each coupled by a belt to a Paterson and Cooper dynamo. 
There are in all on the bridge lights equal to thirty-nine 
lamps of 16-candle power; and in addition to these 
sutticient power has been allowed in the engines for two 
arc deck lights of 1200 candle-power each. One of the 
engines and dynamos will do the whole of the work, the 
other being kept as a stand-by. Advantage has been 
taken of the fact of having these engines to make arrange- 
ments by which, in case of accident to the main engines, 
or if for any reason these cannot be worked, the bridge 
could be slowly brought to land by means of gearin 
working the main cross-shaft through its mortice wheel. 
This gearing can also be worked by hand if desired. 

_ The hull of the bridge is divided by transverse water- 
tight bulkheads into five compartments ; and there are 
two continuous longitudinal girders, one on each side of 
the bridge, formed by the sides of the cabins carried down 
to the skin of the vessel to strengthen it longitudinally. 
A journey is made by the present bridge, and will 
made by the new one, in about five or six minutes, the 
distance being about 660 yards, or three-eighths of a mile. 
The advertised time for the starting of the bridge from 
the Portsmouth side is at the half hour and at the hour, 
and from the Gosport side at the quarter to and at the 
quarter past the hour. Under these circumstances it will 
be seen that it may be necessary, shouid a wheeled vehicle 
desiring to cross arrive just as the bridge has started to 
the other side, for it to wait for nearly half an hour before 
it can proceed on its journey. This is a disadvantage 
which has to be borne by the wheeled traffic ; but in the 
case of the ordinary foot traffic the bridge company have 
provided, in addition to the bridge itself, a service of 
steam launches crossing in the intervals between the 
times of the bridge starting, so that as a fact it is possible 
for a passenger to cross without having to wait for more 
than some seven to ten minutes at the utmost. It is only 
within the last few years that these launches have been 
established. Previously it was necessary to wait for the 
= or to take a Portsmouth wherry, there being a 
regular waterman’s ferry plying for fares between these 
points. The bridge will take across as a maximum 
1200 foot passengers, or say one full regiment of soldiers. 








ALLOYS OF IRON AND CHROMIUM.* 
By Mr. R. A. HADFIELD. 
(Continued from page 434.) 

Crystallisation of Ferro-Chromium.—Brustlein’s ferro- 
thromium, of which he showed an excellent collection 
at the last Paris Exhibition, was very varied in crystal- 
lisation and percentage. It contained as high as 84 per 
cent. chromium, and some showed as high as 11 per cent. 
carbon. As regards the 40 to 70 per cent. specimens, 
those highest in chromium were not necessarily so as 
regards carbon; in fact, there seems to be no fixed rule 
as to how the proportion of the latter is regulated. __ 

Some alloys of curious pg se were exhibited, 
one sample with 48 per cent. chromium and 8 per cent. 
carbon having also 17 per cent. of silicon. This alloy is 
stated to have been specially brittle, though brittleness is 
more or less the characteristic of all ferro-chromium. __ 

As regards crystallisation, low chromium pig iron, if 
cooled quickly, has a — resemblance to spiegeleisen. 
The higher percentages have a marked character of their 
own, either of acicular structure or having crystals with 
small facets. This is specially noticeable in certain 
qualities of ferro-chromium, and is “agp to some 
extent regulated by the rate of cooling. he needle 
formation takes place very suddenly. M. Brustlein 








* Paper read before the Iron and Steel Institute at 
Liverpool. 





tells of a case where rt of the contents of the 
crucible being accidentally upset on the floor of the 
furnace, this needle formation was very apparent —— 
cooling. M. Vosmaer, in his book before refe 

to, says that the higher the carbon, the more marked 
is the acicular structure. Although ferro-chromium 
is brittle, to show how much this is —. to the 
~— percentage of carbon usually present, M. Brustlein, 
referring to a 71 per cent. ferro-chromium containing 
only 3.45 per cent. carbon, stated it was very decidedly 








less brittle than a similar material containing 6 to 7 per 
cent. carbon. Its fracture showed small facets, and was 


glass. Here is aremarkable 
70 per cent. chromium being 
contents for extreme hardness. 


ependent upon its carbon 
It is a curious confirma- 


tion of the fact that in all steel and ferro-alloys, carbon that he 
is essential to produce hardness. M. Brustlein also points similar percen 
out that the fracture of ferro-chromium differs rather| were not sensibly affected. 
to its contents of carbon and silicon than to | amounts of carbon and silicon principally influenced the 
that of chromium. He rays it is very difficult to deter- | magnetic characteristics, 
mine at sight the proportion of the chromium present, | found that 66 
and whether it is saturated with carbon or with carbon |7 per cent. car 
When —— charged with carbon or with | is in bulk, is slightl 

ways has a tendency towards | observations, aden, on the magnetic qualities of 


accordin 


and silicon. 
carbon and silicon, it a 





not acicular in structure. Moreover, it would not scratch | but when in a powdered state it is attracted, though only 


_— of an alloy containing sli 


acicular structure, and is hard and brittle, but as the pro- 
portions of these two metalloids diminish, the hardness 
and brittleness of the alloys grow less. 

Magnetic Properties of Ferro-Chromium.—V arious state- 
ments are made respecting the magnetic properties of 
ferro-chromium. The following observations by the 
writer were confirmed by Mr. Holgate, of the Darwen 
and Mostyn Company: Ferro-chronium of 8 and 28 per 
cent. is readily attracted by the magnet; that containing 
44 per cent. is only attracted slightly in bulk, but when 
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in small pieces or in a powdered state, the material is 
strongly affected ; 66 per cent. is not attracted in bulk, 


htly. 
£L Brustlein has stated that 71 per cent. ferro-chromium 
3 45 per cent. carbon is strongly attracted, but 
ad observed that other samples containing 
es of chromium but with higher carbon 
He considered that the 


containin 


As just named, the writer has 
r cent. ferro-chromium, containing about 
n, though not attracted when the material 
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ferro-alloys should be accompanied by a statement as to 
the nature of the samples tested. 

Use of Ferro-Chromium in Cast Iron.—As regards the 
use of chromium as an addition to cast iron, there does 
not seem to be a probability of any large application. It 
confers hardness, not per se, but owing to the property it 

sesses of driving the carbon present into the conibined 
oe It might be worth while to see whether an inter- 
mediate quality or percentage below that at which the 
chromium _—- retains the carbon in the combined 
form, would be of service for, say, chilled rolls and other 
special purposes. Certainly the extreme hardness it con- 
fers, if it could be properly controlled, would be useful. 
There may also be some intermediate point where, 
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possibly by the addition of a small percentage, a useful 
increase in transverse strength would result, but the per- 
centage must not be sufficient to cause all the carbon 

resent to take the combined form, or the result would 
i a brittle material. The matter has not yet been in- 
vestigated as it deserves, and it is not wise to make any 

eneral assertions in the absence of fuller evidence. Mr. 

<eep, of Detroit, Mich., who has done so much good 
work in alloys of cast iron, may perhaps take up this 
question. ; 

In ferro-chromium or chromium pig iron, the whole of 
the carbon present is in the combined form. 

Molten chromium pig iron of low percentage does not 
scintillate like molten white iron of similar carbon con- 
tents; it runs ‘‘dead,” notwithstanding the lowness or 
absence of silioun. 

Attention is drawn to the specific gravities of the 
different chromium steels and ferro-chromiums. The 
higher percentages of the Jatter give somewhat lower re- 

~~ than would have been expected seeing that the 
specific gravity of the metal is stated as being 7.7. 

Manufacture of the Chromium Steel Samples Described 
in this Paper.—The material used as a basis was 
wrought-iron scrap showing small ae ygemen. te of sulphur 
and phosphorus. To this was added varying quantities 
of ferro-chromium containing about 6 per cent. of carbon 
and 66 per cent. of chromium. The melting operations 
were carried out in ordinary clay crucibles used in Shef- 
field steel manufacture. The ingots and bending strips 
were pou in the usual manner. The former were 
24 in. square, and were afterwards reduced by cogging 
and rolling to bars 14 in. in diameter. 

The manufacture of these alloys was not easy, owing to 
the refractory nature of the rich ferro-chromium. The 
writer has seen pieces of rich ferro-chromium come out of 
the crucibles unmelted, though subjected to several 
hours of the most intense heat of a Sheffield crucible fur- 
nace. If the temperature is allowed to diminish even for 
a short time, the contents of the crucible are liable to 
become solidified. No doubt with care and practice this 
can be avoided, but it is a considerable difficulty. The 
contents of the crucible require repeated stirring to insure 
thorough mixture, and great care has to be taken to pre- 
vent any lowering of the temperature during this opera- 
tion. is also proved by M. Osmond’s experiments, there 








is considerable difficulty in fusing rich ferro-chromium. 


_ When the melting operation is carefully carried out 
and the heat properly maintained, the pouring possesses 
no special difficulty ; in fact, the product is as fluid as 
| other alloy steels, but cools rapidly—much more so than 


| carbon steel. As it is pene that chromium melts at 
| @ higher temperature than iron, this difference might be 
| expected. 


| Soundness.—One point has been clearly proved—that 


chromium in steel does not confer soundness—and in this 
respect its action differs from that of either silicon or 
aluminium. Reference is here made to malleable chro- 
mium alloys as chromium pig irons, or at any rate those 
of lower percentages and in which the carbon is high, 
are very sound and free from honeycombs. The writer 
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has made steel containing as much as 1.35 per cent. | 
chromium (.28 per cent. carbon), which ‘‘ rose” badly in | 
the moulds. Therefore, at any rate, in these malleable | 
compounds it is necessary to add a certain poser of | 
silicon or aluminium, or both. Aluminium does not seem 
to act so powerfully as in carbon steels (the writer here 
is specially referring to low-carbon chromium steels), and | 
a larger percentage seems requisite to produce soundness. | 
It is difficult to state the highest percentage of chromium 
which may be present without conferring soundness, 








owing to the fact that as the chromium increases in 
the samples now described, so does the carbon, thus 
| obscuring the deductions. Probably even 3 or 4 per 
| cent. chromium would not confer freedom from honey- 
|combs; therefore it is hardly to be expected that a 
| satisfactory and rfectly pure chromium and iron 
| malleable alloy will be obtained. However, the com- 
| paratively small percentages of aluminium and silicon 
required do not materially affect the product, as will 
be seen from the mechanical tests. In fact, owing to 
an error, the samples ‘‘ A” to ‘“‘ G” were made with double 
the quantity of aluminium intended, about .40 per cent. 
|instead of .20 percent. It is probable that this larger 
| amount had little or no influence upon the tensility and 


Si.j At C. | Si} At C. | Si.| Al} Cr. 


flastie limit 


~~ 


Elongation per cent. 





The Redachar m length per cent produced by 2 compression load of 100 tons per $9 ch 


ductility of the specimens. The slight effect of small 
quantities of aluminium upon the mechanical properties 
of iron has been fully — in the writer’s paper on 
aluminium steel. The additions of aluminium were not 
continued beyond sample “‘G,” the carbon and silicon 
present ~~ sufficiently high to render this un- 
necessary. e further description of the different pro- 
ducts branches into two classes, vis. : 

A. Chromium steel in its cast state. 

B forged state. 


- " ” 























Oct. 7, 1892.] 


ENGINEERING. 


467 








A. Cast State.—-Samples have been obtained containing | 


ashigh as 16.74 percent. chromium (‘‘O”), but this materia 


samples behave in a slightly different manner, the change 
in the size of the crystals occurring with a somewhat 


is only partially malleable. Probably this is owing to the | lower percentage of chromium. This characteristic, as 
carbon (2.12 per cent.) being so high. Specimen “‘N ”| regards the cast specimens, was noticed not only in the 


(15.12 per cent. Cr.) was by very careful treatment suffi- 
ciently malleable to obtain test-bars, but this is about the 
limit of forgeability, at any rate im the presence of the 
unavoidable amount of carbon (1.79 per cent.). If it were 
possible to obtain a carbonless, or nearly so, chromium steel, 
no doubt forgeability would continue to as high a point as 
in manganese steel (22 per cent. Mn). See Figs. 3 and 4. 
The fractures from the unannealed ingots show no 
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fractures from the sections of the 24-in. square ingots, 
but in those from the cast bending pieces, which were not 
more than 1 in. wide by ,'; in. thick. 

It would appear, and this is important to bear in mind 
when considering the crystallisation of this steel, that so 
long as the carbon is about .30 per cent. and under, the 
effect of chromium upon the crystallisation of iron is only 
small, but when the carbon is present in higher percent- 
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special structure, asin manganese, silicon, and aluminium 
steels, when about 4 per cent. of those elements was 
reached in their respective alloys. Samples “ A,” ‘‘B,’ 
““C,” and ‘‘ D” possess an open coarse —_ even anneal- 
ing, which was carried out in the usual way, but perhaps 
not to a sufficiently high temperature, seeing the low per- 
centage of carbon present produced but little effect. 
Sample ‘‘E”(.12 per cent. C. and .84 per cent. Cr.) 
showed a slight alteration, the crystals being somewhat 
finer. Further changes then gradually took A et and 
when sample ‘‘ I” was reached (.41 per cent. C., 3.17 per 
cent. Cr.) it gave a ‘hard steel” fracture similar to good 
.75 per cent. carbon steel. This by annealing was changed 
into a close fine-grain structure. It would appear, there- 
fore, that chromium, at any rate up to 1.50 or 2 per cent., 
when carbon is absent or present in small —, has 
but little or no influence upon the crystallisation of the 
iron prerent. This refers to cast specimens ; the forged 





ages, its action is different. The chromium then acts 
much more energetically, or perhaps one should say, it 
enables the carbon present to act more energetically upon, 
and to combine more readily and a with, the 
iron. It is an interesting _ to decide whether 
chromium per se has much influence upon iron (that is, 
carbonless iron). Judging from the writer’s tests, its 
action seems but little greater than that of silicon or 
aluminium. 

The exact réle played by a third element in an alloy or 
mixture such as steel is a complex one. It is one of those 
metallurgical puzzles in which the help of the Wise Men 
of the East would be very useful. 

As showing the powerful influence of carbon, and that 
chromium is not in itself a hardener to the degree often 
supposed (this has been naturally so, — that chromium 
is Lalioved to be an exceeding hard metal), M. Brustlein 
menti ns the case of a 71 per cent. ferro-chromium with 


3.41 per cent. carbon, which was decidedly less hard and 
brittle than a similar metal containing 6 per cent. carbon. 
In face of this it would be interesting to know whether 
pure chromium is really the hard metal described in the 
text-books. All the samples of so-called chromium metal 
examined by the writer have been found to contain 
carbon. A more careful examination by the physicist of 
the metal’s true properties would prove useful. This 
lack of precise knowledge applies to many of the elements, 
and it seems a defect in scientific knowledge to have 
doubts upon such points. Not a few of our data as to the 
exact characteristics of several of the important metallic 
elements seem to be based bare results and experiments 
undertaken when both knowledge and scientific apparatus 
were in a very crude condition. 

Samples ‘‘ J,” “K,” “*L,” and “*M” (5 to 15 per cent. 
Cr.) behave in a somewhat similar manner to ‘‘I,” but 
“e » and “ee Oo ” 

(1.79 per cent. C, and 15.12 per cent. Cr. _ 
oe N ” 
2.12 per cent. C. and 16.74 per cent. Cr.) 
Ty Oo »” 
shew but little change by annealing. Before this treat- 
ment they are hard, and seem to possess somewhat of the 
nature of badly chilled cast iron. The percentage of 
carbon being so high, they (“‘ N ” and ‘‘O”) behave more 
like ‘‘ cast iron,” a species of which they really are, being 
non-malleable and of but little cohesive strength. 

When breaking off the tops of the unannealed ingots, 
similar characteristics are observed regarding the point at 
which the marked changes in structure and strength take 
place. Samples *‘ A” to ‘‘G” didnot vary much in their 
ee each standing about twenty blows with a 16-lb. 
sledge-hammer, and requiring one blow of a steam 
hammer before fracture resulted. But after this the 
toughness rapidly diminished, samples ‘‘ J ” and upwards 
requiring but one blow each to cause fracture. 

Annealed cast samples ‘* A” to ‘‘D” bent double cold. 
“E” and “‘F” bent 77 deg. and 76 deg. respectively ; 
probably these were less owing to slight flaws, as ‘‘G ” 
bent double cold. Here again the dividing line between 
the tough and somewhat brittle cast specimens seems to 
be ‘*G” (.21 percent. C. and 1.51 percent. Cr.), which is 
the highest chromium alloy of those samples in which the 
carbon is under .25 ta cent. This seems to clearly indi- 
cate that the rapid diminution in ductility in samples 
‘“H” and upwards is owing to the increase of carbon 
rather than to thatofchromium. Samples ‘“‘H” and “I” 
show a small amount of toughness, but ‘‘ J” to “*N ” have 
practically none, being exceedingly brittle. 

Hardness.—Both annealed and unannealed samples up 
to ‘‘H” are easily filed. After this hardness rapidly 
increases, annealing but slightly modifying this property. 
Samples “‘L” and upwards are exceedingly os and 
could scarcely be touched with the best file. 

Steel similar to sample ‘‘L.” (.71 per cent. C., 9.18 per 
cent. Cr.), but without chromium, could be easily filed in 
its unannealed state, that is, as a carbon steel, with not 
more than .78 per cent. C. It is also safe to say, that if 
thecarbon in sample ‘‘I” were not more than .25 per 
cent., the chromium remaining the same, that is, 9.18 per 
cent., this steel would also be easily filed. It is, there- 
fore, clear that carbon plus chromium, or chromium plus . 
carbon, whichever way we look at it, give quite a differ- 
ent product in an iron alloy, or, as M. Osmond suggests, 
there is probably a definite ouaues of chromium, iron, 
and carbon, partially dissolved and partially isolated, 
according to the percentages present. We know that 
.75 per cent. carbon steel would harden energetically in 
water, therefore it seems that chromium acts as a sort of 
spur to the carbon, or favours the formation of the har- 
dening form of carbide of iron, and even without the 
intervention of the ordinary cooling medium, water. M. 
Osmond, to whose services the metallurgical world owes 
a large debt of gratitude, has so fully investigated this 
question for the writer, and in his usual thorough 
manner, that it is unnecessary to deal with the question 
more fully here. His results and suggestions will be 
found added as a report to this paper. 

Professor Turner, of Birmingham, has, with his sclero- 
meter, kindly made for the writer a set of tests as to the 
hardness of these chromium samples (Fig. 9). This appa- 
ratus might, with advantage, be employed more widely 
in metallurgical operations, enabling comparisons to be 
much more readily drawn between various products. 
Professor Turner having also determined the hardness of 
the author’s specimens of silicon and aluminium steels, 
this third comparison, chromium steel, is specially inte- 
resting. 

Owing to increased wear and tear, higher speeds of 
machinery, and other high-pressure factors of modern 
industries, the question of relative hardness, as bearing 
upon the question of increased durability, is most impor- 
tant ; therefore it is to be ho Professor Turner will 
continue his valuable work in this direction. 

We are now, thanks to M. H. le Chatelier, and to Pro- 
fessor Roberts-Austen in this country, able to indicate 
with a definite degree of accuracy the highest tempera- 
tures of metallurgical operations, instead of, as formerly, 
using the vague terms cherry red, high yellow, or other 
indefinite descriptions of heat. These terms, whilst useful 
enough for many purposes, are often misleading, owing to 
the different judgment of different observers. 

Is it, therefore, too much to expect that determinations 
of degrees of hardness should also be approached in a 
systematic way? Professor Turner has put within our 
reach a valuable apparatus, and perhaps the Mechanical 
Engineers’ ‘‘ Alloys Research Committee” might add an 
examination of this question to their programme. 

Professor Turner’s tests on the chromium steel samples 
are set forth in Fig. 9, in which a comparison is 
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plotted between chromium, aluminium, and silicon steels, 
in which their similar effect upon iron, as regards hard- 
ness, is brought out very clearly. 

From the Sanren it is fully confirmed that chromium 
per se does not appreciably harden iron, for sample ‘‘H,” 
containing 2.54 per cent. chromium, is no harder than 
silicon or aluminium steel of similar percentage in their 
respective elements. In fact, they differ but little from 
the mild steel and wrought iron tested by Professor 
Turner. This result is a remarkable confirmation of the 
comparatively neutral effect of chromium upon iron. 
Thus it is clear that the much greater hardness of 
samples J,” ‘*K,” and ‘‘L” is owing to the higher 
percentage of carbon they contain, and not per se to the 
chromium present. 

The apparent discrepancy in sample ‘‘J” is explained 
by the fact that Professor Turner’s assistant, finding the 
sample harder than expected, heated and annealed it in 
ashes. This, for the reasons stated by M. Osmond in his 
report on the thermal treatment of the different samples, 
contributed to increase rather than decrease its hardness. 

The statement that chromium does not materially 
harden iron is not in itself new, as M. Brustlein and M. 
Boussingault have before stated that carbonless, or — 
so, chromium steel did not harden when water-quenched; 
but the manner of proving it so conclusively has probably 
not before been presented. 

M.G. Rolland inthe ‘‘ Annales de Chimie” for 1877 
(vol. xiii., page 152) also stated that chromium would not 
take the 2 eg of carbon or hardened steel. 

It is noteworthy that whilst chromium, so far as we 
imperfectly know its properties, is a hard metal, yet its 
addition in the absence of carbon does not produce any 
greater hardness, at any rate up to 3 or 4 per cent., than 
steels of similar silicon and aluminium percentages. 
Chromium, therefore, in its effects upon iron as regards 
hardness, may appropriately be classed along with most 
of the other non-hardening elements alloyed with that 
metal. Probably carbon must still be considered to be 
the only true hardener of iron. Even manganese, whilst 
giving great increase in natural hardness, does not confer 
that particular quality that will compare with the hard- 
ness of water-quenched carbon steel. * 

In view of the interesting research work done by Pro- 
fessor Roberts-Austen as to the effect produced by ele- 
ments of certain atomic volume when alloyed with iron, 
it may be pointed out that the atomic volume of chromium 
is 7.70, and manganese 6.90, iron being 7.20. Thus 
chromium comes in position amongst that class of ele- 
ments which, Professor Roberts-Austen believes, do not 
harden iron, whilst manganese being below the atomic 
volume of iron, is in that class which are believed to 
harden iron. Certainly a 4 per cent. forged manganese 
steel, when cooled quickly in air, is brittle and hard, 
whilst a 4 per cent, chromium steel, provided the carbon 
is low, is comparatively soft. This is an interesting con- 
firmation of Professor Roberts-Austen’s theory, though 
it must not be forgotten that a 12 per cent. manganese 
steel behaves in a different manner. 

B. Forged State.—The ingots were fairly clean and free 
from slag. No special care was taken in their treatment 
except as regards the harder products. Samples ‘‘ A” to 
‘* ¥’”’ were reported as working similarly to ordinary mild 
steel. Ingot ‘*G” worked a little harder, but no trouble 
was experienced with any of the samples up to “‘M. 
**N” cracked badly, but sufficient material was obtained 
to make a test-bar. Ingot ‘‘O” (2.12 per cent. C. and 
16.74 per cent. Cr.) would not, however, either forge at a 
medium or low heat, and — ‘*M” may be taken as 
the highest limit of forgeability. Should it be found 

ossible to reduce the carbon, then with care probably 
Fi her percentages would be forgeable. 

‘rom each sample forged bending strips 4} in. long by 
14 in. wide by 4 in, thick were prepared. 

Samples ‘‘A” to ‘‘G,” both in the unannealed and 
annealed condition, bent double cold. 

In samples ‘ H,” ‘“‘I,” “J,” ‘‘K,” and ‘*L” are ob- 
served curious results, for it is found that whilst the 
annealed samples bent double unbroken, with the ex- 
ception of ‘‘L,” which bent double but broke, the un- 
annealed samples bent ni/. Such a marked difference 
leading to a closer examination, showed that the sample 
bars being of thin section, 4 in. thick, had become ham- 
mer-hardened, in fact, they were almost as hard as if 
water-quenched, clearly showing that in these smaller 
sections, when larger percentages of chromium and not 
less than .35 per cent. of carbon are present, quick cool- 
ing is followed by a considerable hardening. Steel with 
the same percentages of chromium without carbon could 
not have been hardened, or but superficially, by the most 
rapid cooling in water, and much less could hardening 
have been caused by mere contact with the forging dies 
or hammer faces. 

As regards the mechanical tests, tensile and compres- 
sion, these are fully given in Figs. 5, 6, 7, and 8 The 
tensile bars being of the same dimensions as those de- 
scribed in the writer’s pene on silicon and aluminium 
steels, comparison can be readily made. ‘The elongations 
were measured ona length of 2in.,t and upon an area 


* This remark may require some modification. M. 
Osmond is now investigating the peculiar properties pos- 
sessed by samples of manganese steel made some time ago 
in the writer’s ys ys on alloys of iron and man- 
ganese ; that is, the hard and brittle 4 to 6 per cent. 
alloy, and in which the carbon is under .35 percent. But 
in any case, even this alloy does not possess the same 
qualities as hardened carbon steel. 

+ The following, obtained from the results of a con- 
siderable number of Admiralty tests, may be of service 
when comparing elongations on different lengths : 

Elongation per cent. on 2 in. x .75 = elongation on 8 in. 


” ” » XLol= ” ” 





of .50 square inch. This short length, of course, gives 
higher elongation than with 4in. or 8 in., but the pre- 
vious tests with silicon and aluminium steels having been 
with 2-in. lengths, it was thought best to adhere to this. 
A Whitworth testing machine was used, and special care 
was taken in obtaining the records of the permanent set 
or elastic limit, each bar in the case of the harder samples 
being taken out of the machine and measured in a Whit- 
worth measuring apparatus after each successive incre- 
ment of 2 tons of stress, so that the slightest — 
stretch, if any, at such stress was detected and the yield 
int accurately obtained. As a matter of fact, in the 
Whitworth machine the “‘give” of a test-bar is so readily 
apparent on the indicating dial that no special precau- 
tions are necessary, at any rate up to stresses of 25 tons 
per square inch. The writer was, however, specially 
desirous to see if chromium per se and in the presence of 
small percentages of carbon does really raise the elastic 
limit so much as is believed. It will be seen that it does 
not do so in the annealed samples, as, with the exception 
of ‘‘ H,” there is no real elastic limit higher than 20 tons 
per square inch. Probably with accurate handling this 
would be found to be:the case with most hard steels when 
annealed, and it is questionable whether the high elastic 
limit in samples unannealed or partially hardened by roll- 
ing or forging is of any real service. Such a condition 
seems to a great extent to be a strained or partially 
hardened condition of the outer layers of the material. 

These remarks do not refer to samples hardened in 
water or oil, or by other quick cooling. Here the action 
isso much intensified that a different set of circumstances 
arises, probably there is also a chemical change in the 
material involving an entire rearrangement of molecular 
structure. This interesting question will be found sub- 
sequently dealt with at greater length. 

Fractures from Bars.—From each of the rolled bars 
1h in. in diameter from which the tensile pieces were 
prepared small samples were broken. Specimens ‘‘ A” 
to ‘‘G” were difficult to break, the bars requiring nick- 
ing, and gave somewhat characteristic fractures. They 
were of dark fibrous nature, and almost black in appear- 
ance. Sample ‘‘ H” (.39 per cent. C., 2.54 per cent. Cr.) 
was the first to break with a crystalline fracture, and had 
the appearance of ordinary mild steel. A rapid change 
then occurred, the fractures being hard and of fine crystal- 
line structure. With the higher percentages the struc- 
ture was almost porcelainic. 

Tensile Tests. —The tensile tests gave interesting results. 
These are fully shown in Figs. 3, 4, 5,and 6. Figs. 3and 4 
give graphically the mechanical tests. At foot of this is 
also plotted the percentage of carbon and chromium, so 
that, with the plotting of the mechanical tests imme- 
diately above, comparison is readily available. The curves 
are fairly regular, with one or two exceptions, which are 
unavoidable in experimental work of this kind. Figs. 5 
and 6 give comparisons of tensile tests between forged 
chromium, silicon, and aluminium steels. It will be 
noticed, up to a eertain point, how closely these tests re- 
semble each other. As regards the sample with 5.19 per 
cent. chromium, its behaviour must naturally be expected 
to differ, owing to the carbon being so high, .77 per cent. 
as compared with the lowness of carbon in the silicon and 
aluminium samples. The first three comparison samples 
up to 14 per cent. show how slightly different is the effect 


| produced upon carbonless (or nearly so) iron by the 


addition of similar amounts respectively of chromium, 
silicon, and aluminium. 

Although chromium steel is generally credited with 
being a hard material, it will be seen that if the carbon 
present is low, its hardness and stiffness is but slight. In 
the four samples ‘‘ A ” to *‘ D” (.22 to .57 per cent. Cr.) 
any increase of tensile strength between the unannealed 
and annealed samples may be set down rather to slight 
hammer-hardening than to any real difference in tensility. 

It is important to prove by mechanical tests, as these 
now do, that chromium per se does not harden iron. It 
shows that another aspiring competitor is out of the race 
with carbon. In the writer’s papers to this Institute this 
has already been proved to be so as regards aluminium 
and silicon steels. 

Practically speaking, chromium steel samples ‘‘ A,” 
“B,” “C,” and “*D” do not materially differ from the 
first four aluminium and silicon steel samples ; in fact, in 
comparing the three sets it will be found thatsilicon steel 
has, though the difference is comparatively small, the 
highest tensility, aluminium the lowest, and chromium is 
midway between the two. 

The chromium tests seem to divide themselves into 
roups—‘* A” to **G” (22 to 1.51 per cent. Cr.), ‘‘ H” to 
‘L” (2.54 to 9.18 per cent. Cr.), ‘*M” and ‘*N” (11.13 

and 15.12 per cent. Cr.). 

It may be stated that some of the tests in the higher 
percentage material having given apparently anomalous 
results, repeat analyses were made from the test-bars 
themselves. In no case was any cross-marking of samples 
found to have occurred, so that the results shown may be 
taken as reliable. 

** A” to ‘* E,” in which the carbon is low, under .20 per 
cent., vary but little in either tensility, ductility, or 
elastic limit. In these samples annealing causes a slight 
lowering of the tensility and elastic limit and raises the 
ductility. 

At ‘‘F” a marked change takes place, showing how 
sensitive is the steel to the action of carbon, which has 
increased from about .15 to .25 percent. The tensility 
increases by some 8 or 9 tons, and the elastic limit also 
rises considerably. 

From this point the region of hard steel is reached ; the 
maximum apparently is ‘‘ M,” both for the unannealed 
and menuaien samples. Specimen ‘‘ J,” with a tensility of 
74 tons per squareinoh, is reduced by annealing to 55 tons. 

The pronounced action of annealing is clearly shown 
by the great reduction it produces in the elastic limit. 


Here again, one may say, when speaking of unquenched 
steel, high elastic limits probably show a strained and 
artificial condition of material, which annealing re- 
moves. Indeed, we may imagine that hardened steel 
(that is, water or oil-hardened) is a material in which the 
molecules are in a state of intense strain, often relieved, 
in the case of hardened steel projectiles, by the material 
spontaneously rupturing itself. It appears, therefore, 
that any material to be used, where subjected to 
sudden and intense strains, should not be in the condi- 
tion of having a high elastic limit. If heavy guns were 
made of a grade of steel having medium tensility, but 
with a disregard to high elastic Timit, it is probable that 
less failures would occur. In other words, that it might 
be found better to have a harder grade of steel with a 
lower and natural elastic limit (‘‘ primitive elastic limit,” 
as Mr. Kreutzpointner terms it) than a milder steel in 
which a higher elastic limit is obtained by means of 
sudden cooling, and which is probably a ‘‘ strained” 
elastic limit. 

Mr. Kreutzpointner, of the Pennsylvania Railroad, 
Altoona, Pa., TSA. (Iron Age, March 19, 1891), in an 
excellent paper respecting testing materials, points out 
that, in his opinion, more importance than is ordinarily 
imagined should be attached to the determination of the 
elastic limit in iron and steel. He states that ina tyre, 
for instance, itis by no means a matter of indifference 
whether the required elastic limit be obtained by cold 
rolling or by chemical constituents. The uncertainties as 
to the elastic limit of metals can be largely lessened by 
annealing and carefully cooling. He considers that 
Krupp has highly benefited by a thorough understanding 
of the corrective influence of annealing and slow cooling. 
The nearer the elastic limit of a given product to the 
primitive elastic limit when it leaves the mill, the safer 
will be the position of the manufacturer, other things 
being equal, as to the final outcome of that material in 
subsequent service ; whilst, if the product departs from 
such primitive elasticity, the more risk, because of the 
changes liable to take place in the material under the 
influence of forces which would not change the metal 
within its primitive elastic limit. 

The writer refers to these opinions somewhat fully, be- 
lieving that many of the ‘‘ mysterious ” failures that occur 
with steel—happily they become less and less frequent— 
have arisen through disregard of the principles pointed 
out by Mr. Kreutzpointner. 

Chromium steel is a material essentially liable to struc- 
tural changes by thermal treatment, such as annealing. 
As in other steel, annealing very largely reduces both the 
tensility and elastic limit. As will be seen from some of 
the tests, particularly those of the harder ones, annealing, 
as Mr. Kreutzpointner says, has a tendency to put the 
metal upon its merits; in fact, to destroy any arti- 
ficial hardness and to restore the equilibrium. It is for 
this reason that the water or oil-hardening of large 
masses of steel, whilst good for certain purposes, re- 
— most careful attention, so that the strains pro- 

uced may be balanced or neutralised in such a manner 
as not to cause the objections so pertinently stated by the 
American engineer named. 

In comparing the tensile and bending tests aes 5and6) 
of chromium, silicon, and aluminium steels, the special 
difference between the effect of chromium and the other 
alloys is clearly brought out by chromium steel sample 
“J” (5.19 per cent. Cr.). The forged specimen from 
this bent double cold notwithstanding its comparatively 
high percentage of carbon (.77 per cent.), whilst the sili- 
con steel (5.53 per cent. Si.) would not bend at all, and 
the aluminium sample (5.60 per cent. Al.) only bent 
16 deg. before breaking. In both the latter cases the 
carbon was very low (.26 per cent. and .22 per cent. re- 
> agg read Thus it is clear that, as regards material in 
the forged and annealed condition, much higher per- 
centages of chromium may be combined with iron A at 
brittleness occurs, as compared with the two other 
elements. ; 

There is, however, not such a marked difference be- 
tween the chromium and aluminium steels in their cast 
states. The former is certainly tougher, but the same 
sample ‘‘J ” (5.19 per cent. Cr.), which bent double cold 
in its annealed forged condition, will not bend more than 

deg. in its annealed cast state ; therefore in this respect 
it has but little superiority over aluminium sample “J ” 
(5.60 per cent. Al.), which also showed no bending pro- 
perties. Silicon steel becomes brittle at a much lower 
percentage. 

Compression Tests.—Fig. 7 gives the results of the 
compression tests, and Fig. 8 shows the comparison 
of compression tests between chromium, silicon, and 
aluminium steels. 

The chromium steel samples ‘‘ A” to ** G” (.22 to .151 
per cent. Cr.) give practically the same resistance to com- 
pression as the silicon and aluminium stecls. Sample 
‘* H” (2.54 per cent. Cr.), under a compressive Icad of 100 
tons per square inch, shortened about 10 per cent. less 
than the silicon and aluminium steels of corresponding 
percentages ; but in the case of the chromium steel it 
must be borne in mind that the percentage of carbon 
present was twice as much, so that any increased resist- 
ance must be attributed to the effect of the latter. 
Samples “ J,” ‘“‘ K,” and ‘“‘ M” (5.19 to 11.13 per cent. Cr.) 
showed high resistance to compression, but again it must 
be borne in mind that the carbon present was consider- 
able, viz.,.77 to 1.27 per cent. 

Provided a suitable amount of carbon is present, no 
doubt chromium steel will resist a higher compression 
stress than ordinary steel. 

It is specially noticeable that these chromium compres- 
sion test-pieces do not show the rough ribbed appearance 
on the outside, as was the case with the aluminium and 
silicon compression samples. 





(To be continued.) 
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STEAM ENGINES AND BOILERS, &c. 


H. Grafton, London. Steam, &c., Engines, 
{5 Figs.] September 29, 1891.—This invention relates to high- 
speed engines described in Patent No. 14,640 of 1888, in which 
there are two pistons working in the same cylinder and coupled 
to cranks on the same shaft, placed at such angular distance apart 
that the pistons move for the most part in opposite directions so 
as to nearly balance each other, whilst their strokes are so timed 
that the one piston is able to fulfil the double function of piston 
and of distribution valve, to wholly control the admission and 
exhaust of the motive fluid, being for that purpose formed with a 
trunk having a circumferential row of ports working over corre- 
sponding circumferential rows of admission and exhaust passages 
formedin the side of the cylinder itself. Ais the one piston 
acting purely as such, B the other or valve piston, C is the recipro- 
cating cylinder or liner in which the pistons work as in a fixed 
cylinder, the liner reciprocating in a fixed guide cylinder. The 














piston A is coupled to the middle crank D by a connecting-rod 
and the piston B to side cranks F through rods, and the crosshead 
J is pivoted toa central stem. K are the ports in piston B, H the 
live steam ports, and I the exhaust steam passages in the liner C, 
annular passages being provided in the stationary cylinder, with 
which the ports I and H are always respectively in communication 
notwithstanding the reciprocating motion of the liner cylinder. 
For the purpose of imparting this motion to the liner C it is con- 
nected by links and straps jointed to the cylinder, with disc- 
shaped crank cheeks which act as eccentrics, but in order that the 
relation between the pistons and the liner C, necessary for the 
efficient action of the piston B as distribution valve, is preserved, 
the centres of the crank-pins are in the same position relatively to 
centre of a pair of eccentrics as the centres of the cranks are to 
the axis of the shaft in the partly-balanced engine, the axis of 
the crankshaft being so situated between the centres that the 
moments of the parts are always in equilibrium about the axis of 
the crankshaft. (Accepted August 31, 1892). 


15,401. G. Zahikian and H. Micha London. 
Steam Boilers, [14 Figs.] September 11, 1891.—The object of 
this invention is to produce a powerful circulation over heating 
surfaces and preventing incrustations thereon. Over a slide flue 
Bawall C of —— iron is arranged which is carried u 
towards the adjacent boiler side and attached just above the 
water level to a longitudinal gutter, secured to the boiler shell, 
and forming, by partitions L, a series of downwardly - curved 
tapered rectangular mouths D, through which the mixture of 
steam and water, continually rising between the wall C, the flue, 
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and the boiler shell, is ye ne in separate streams down upon 
the water level. In side single-flue boilers an additional wall is 
employed, forming with the boiler shell, a jacket, and fitted at 
the water level with the gutter. In vertical boilers, the furnace 
box is surrounded by a hood forming an annular jacket, open at 
the bottom and communicating, just above the water level, with 
the steam space by a series of mouths towards the water level. 
Means are provided for applying this hood to cross-tube vertical 
boilers, and the water circulation is arranged so that the uptake 
heat is utilised and protected against over-heating. (Accepted 
August 31, 1892). 


18,101. F. Hocking, Liverpool. Feed - Water 
Heaters. [2 Figs.] October 22, 1891.—This invention has for 
its object the heating of feed water for steam generators, the 
heating being effected by surface contact with steam-filled tubes. 
Steam being admitted into the case above the diaphragm g by 
the inlet #1, passes by way of hollow —— einto the annular 
space formed between the outer and inner tubes forming the 
heating surface, and passes down through the space towards the 
lower part of the heater. The water also enters at the top 
through the branch b, and downwards around outside and 
through the inside of the conduits d towards the lower part of 
the apparatus. The effect of the two fluids, one upon the other, 
is that a transference of heat occurs, the water becoming heated 


'P | changing the brasses used in order to make the examination. The 


escapes from the lower cover j, whilst the former leaves by the 
branch c; and at the same time by the downward direction of 
motion of the water being heated, and the position of a chamb 








the solid and foreign matters of the water are thrown down and 
caught and deposited in the chamber below the branch c; while 
the hot water, ridded of foreign matters, and clear, passes away 
by the branchat the higher level. (Accepted August 31, 1892). 


18,171. W. J. H. Fresen, La Haye, Holland. Gover- 
nor for Steam Engines. [5 Figs.] October 22, 1891.—This 
invention relates to a governor comprising a body made in two 
pieces fitted one upon the other, one of the pieces being provided 
with a steam inlet and the other with a steam outlet; a rod 
carrying piston and valves, the piston working in a cylinder, and 
the valves adapted to close openings in thesteam outlet; two 
sliding blocks operated by handwheels, and a stop which can be 
brought into the any of a disc on the piston-rod so as to render 
it immovable. The cranked stop being lowered, the rod K is 
free tomove. If only a small passage is left for the steam, by 





operating sliding blocks Q, R, and steam is caused to enter 
through an inlet G, this steam — unable to pass sufficiently 
quickly through openings C, P, will force down the piston J 
which, together with the valves M, N, will descend and close 
openings m,n in the steam outlet. The pressure being then 
exerted in the lower part F of the governor, whilst diminishing 
the pressure in the part E acts upon the valves N, M, allowing 
steam to escape through the outlet H. If the steam passes to the 
governor with a pressure sufficient to give 120 revolutions to the 
engine, and the work to be done only requires 100, the openings 
O, P are closed by handwheels and blocks, until the speed is 
reduced as desired. (Accepted August 31, 1892). 


18,161. C. J. Galloway, Manchester. Galloway 
Boiler Tubes. [3 Figs.] October 22, 1891.—This invention 
relates to Galloway boiler tubes. Within the tube is fixed a cir- 
cular plate of less diameter than the tube at that place, so that 
there is an annular passage around its edge for the ascending 
current of water, whilst any descent at or near the middle is pre- 
vented. Instead ofa plate thus placed, a dish may be employed, 
serving to collect or retain impurities deposited from the water, 
and may be of considerable depth, so as to constitute a tube with 
its lower end closed, suspended within the tube and of smaller 
diameter so as to leave all round it an annular passage for the 
ascending current. (Accepted August 31, 1892). 


RAILWAY APPLIANCES. 


17,411. R. Hyde, Sheffield, Yorks. Axle-Boxes for 
way es or Wagons, &c. [11 Figs.] October 

13, 1891.—This invention relates to axle-boxes for railway car- 
riages, and has for its object the saving of time and labour in 


main casting a is made with.a grease chamber b, kept in position 
by the front lid c, which extends down the front of the axle-box 
and slides in grooves. The lid c will keep its position by gravity 
when it is raised ; the spring d holding it as required. A screw 
c'is provided to prevent the front lidc from being drawn com- 
pletely out unless it is required to take out the packing, when the 
screw must be partly withdrawn, A spiral spring d can be used 
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to prevent rattle and cause the combined packing and lubricant 
chamber to keep its place. Slots are also made in the main casting 
in which works a link h, the axle end e passing throughit. A 
spindle i has an eccentric k at one end which into the link h. 
The spindle is provided with a working recess in the main casting, 
and is held in position by a cap, and is also made with a hole at 
one end forthe purpose of inserting a lever to turnit. To hold 
the link in position a spiral spring p is used which is secured to the 
link. The ends of this spring are made to work into eyes secured 
in the link, and the middle of the spring rests on and across the 
eccentric k, thereby holding the link always close thereto, and also 
of the axle ¢, when it is not in use for lifting. (Accepted August 
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15,309. J. S. Pullman, W. H. Mann, and J. Gill 
Leeds. Cutting off Earthenware Pipes made in 
“hone Machines. (2 Figs.) Septem- 

ber 10, 1891.—The object of this invention is to effect the cutting 
off of earthenware pipes after they have been formed in a sanitary 
tube-making machine. When a sanitary tube has been formed, 
a toothed oe lever is moved in gear with the pinion wheel 
N on the ends of the horizontal shaft G, the motion of which is 
transmitted to the vertical shaft D and to the pinion wheel K on 
the bottom thereof, whereby the two racks are caused to move 
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outwardly, so piercing the earthenware tube, but when the pinion 
wheel K arrives at the end of the teeth in the racks (Fig. 2) it can 
revolve no further, and becomes locked, but on the continued 
rotary motion of the vertical shaft D, the box J, together with 
the knives, are moved bodily around, the motion of which severs 
the tube from the column of clay above it; but when the seg- 
ment lever is moved in the opposite way, the action of the parts 
is reversed, and the racks drawn inwards clear of the column, so 
as to allow the next pipe to be made and to descend for the pur- 
ion being severed in a similar manner. (Accepted August 31, 


17,575. R. L. Hattersley and 8S. Jackson, Keighley, 
Yorks. Shuttle Operating Mechanism for Drop- 
Box Looms. [5 Figs.) October 15, 1891.—This invention 
relates to shuttle operating mechanism for drop-box looms wherein 
“‘ sliding” picking cams or tappets are employed for operating the 
** over-pick ” —— stick, when it is used in connection with 
drop-box mechanism consisting of partly toothed crankwheels 
actuated, when put into gear with continuously rotating toothed 
segments by the pattern surface of the shedding motion. The 
shedding motion levers controlled by its pattern surface are em- 
ployed for putting the shuttle-box motion into and out of opera- 
tion, and one crankwheel, together with its necessary lever and 
rod connections, al] mounted in proximity so as to work in unison 
with this box-operating mechanism, is employed for sliding the 
picking cams, thus putting them into and out of effective opera- 
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tion. These picking cams are mounted upon the low shaft of the 
loom and their levers and rod connections are joined tothe crank- 
wheel mechanism. And since the crank mechanism is itive 
in its actions in both directions, yielding spring couplings are 
formed on the onnenee that join this mechanism to the 
levers actuating the picking cams, so that if these cams were 
rigidly held from being moved by their levers the yielding coup- 
lings would allow the crank mechanism to operate, thus avoiding 
breakages of any parts. To enable the throwing out of gear of 
the picking cams on the reversion of the direction of motion of 
the mechanisms of the loom, the handle-rod employed for this 
purpose is coupled by lever shaft and chain connections in the 
one case to a broken-backed connecting-rod, and in the other case 
to the crankwheel motion, so that by their conjoint movements 
both the picking cams are withdrawn from their operating posi- 
tions. (Accepted August 31, 1892.) 


18,076. J.Imray,London. (H. Simon, Vienna, Austria.} 
midditngs Purifiers. October 21, 1891.—In this invention 
a@ material, such as parchment or cardboard, is employed for 
the sieving surface, so that when fixed on the frame in a moist 
condition, it becomes tightly strained and flat whendry. Sheets 
of this material are perforated with holes varying in size and 
number on a given area in different parts of the sieve, the size of 
each hole being increased and their number diminished towards 
the tail end, so as to suit the larger size and smaller number of 
granules as they travel along the sieve. With the parchment 
sieve “‘ reform purifiers,” ‘‘ Higginbottom’s purifiers,” or ‘* Par- 
kinson’s purifiers” can be used for raising and collecting the fine 
particles lifted by the air currents; these apparatus being ren- 
dered more efficient by having to deal with air currents which can 
be properly regulated before they pass through the material 
undergoing purification. (Accepted August 31, 1892). 

16,376. W. Gray, North Berwick, Haddington, 
North Britain. Machinery for Gathering Potatoes. 
(2 Figs.] September 26, 1891.—This invention relates to machinery 
for gathering potat ially those provided with rotati: g 
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raising machine, and receives the potatoes as they are thrown up 
by the forks. This cyllnder is formed of wire meshing and has 
wheels upon it so that it travels along with the raising machine, 
The cylinder is tapered outwards, so that its mouth is in proximity 
with the ground, and the other end sufficiently above to allow of 
a collecting basket being placed thereunder. The inner side is 
provided with a spiral formation, so that as the potatoes are 





thrown into the mouth by the forks, they are caught by the screw 
and fed along to the other end and into the collecting basket, the 
povatoes being freed from the earth during their passage through 
the perforated cylinder. To assist this the cylinder may have a 
s aking or a more or less rapid revolving motion imparted to it, 
and two or more baskets provided at the discharge end, so that 
directly one is full, it may be dropped to the ground, and another 
immediately take its place. (Accepted August 31, 1892). 


14,684, T. Mannock, Manchester. Cutting Piled 
Fabrics, (2 Figs.) August 31, 1891.—This invention relates to 
machinery for cutting piled fabrics, and its object is to lighten 
the construction of the sliding frame which imparts motion to 
the fabric under operation. A plain rectangular frame of light 
flat steel is set horizontally in slots, and is sufficiently long to 
carry two or more pairs of pulleys, all mounted in the same 
horizontal plane, the two central rollers being larger in diameter 
than those next to but outside them, and soon. The tightening 
and fixed pulley rollers are so mounted on the main frame of the 
machine that the cloth passes from the tightening roller at one 
end to the nearest pulley roller on the sliding frame, thence 
round one of those on the main frame and round the next on the 
sliding frame, which being of larger diameter than the outer 
roller, allows the cloth to pass freely round without touching the 
loop previously formed by its passage round the outer roller; 





it is then brought back to a pulley roller on the main frame and 
thence over rollers beneath the cutting table and across to the 
other end of the machine, where it is threaded round the pulley 
rollers to the second tightening one. The connectiag-rods are 
attached to a sliding frame, at each corner of which are pulleys, 
opposite to which similar ones are mounted at each end of the 
frame of the machine. A rope chain is connected to each corner 
of the sliding frame, and passes from thence to the pulley on the 
main frame immediately opposite to this corner of the carriage, 
thence round its corresponding pulley on the frame to which the 
connecting-rods are attached, and to a pulley on the main 
frame, and back to one on the last-named moving frame, 
whence it is carried to a fixture at one end of the machine. 
Means are provided for stopping the machine for ‘setting in” 
at, a point when the arcs made by the connecting-rods and 
cranks are striking against each other and imparting the highest 
relative velocity to the carriage. (Accepted August 31, 1892). 


17,659. P. de Wilde and A. Reychler, Brussels, and 
F. Hurter, Widnes, Lancs. Manufacture of Chlorine. 
{3 Figs.) October 16, 1891.—This invention relates to an appa- 
ratus for the manufacture of chlorine, and consists of a brick oven 
divided into three compartments by partition walls. The first of 
these compartments contains an arrangement of pipes, through 
which the air, necessary for the process of oxidation, passes, and 
in which it becomes heated to the required temperature. The 
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second contains two cylinders of cast iron, lined with bricks, to 
protect it against the action of the gas. Each of these cylinders 
is provided at the top with manholes and covers for supply- 
ing the decomposing material, and with two inlet pipes, one 
for the air, and the other for the hydrochloric acid gas. At 
the lower part of each cylinder is an outlet pipe for the 
gases containing the chlorine. Above this pipe, inside the 
cylinder, a grating is arranged, upon which the decomposing 
material is supported, a manhole being provided, above the 
grating, through which the material is withdrawn when required. 











The third partment ins an arrang of pipee, through 
which the hydrochlo: ic gas is passed, and in which it 1s heated to 
the required temperature. Near the first compartment is a fire- 
place, serving to heat the whole apparatus. The fuel gases from 
the furnace enter the first compartment, and travel ina circuitous 
course, by means of flues, through the three compartments in 
succession, thereby heating the pipes and cylinders contained 
therein. Flues and dampers are provided by which the fuel gases 
can be passed direct from one compartment to the next without 
circulating throughout ; and the outlet pipes of the two heaters 
and the inlet pipes of the cylinders are so arranged that either 
one of the former can be connected with either of the latter by 
conical valves working on corresponding valve seatings, and 
actuated by spindles passing loosely through apertures, and 
operated by screws. (Accepted August 31, 1892.) 


18,151. T. M. Grant, Glasgow. Steering Gear for 
Steam Ships, &c. (7 Figs.] October 22, 1891.—This inven- 
tion has reference to the crossheads of rudder steering gearing 
actuated by right and left-hand screws for the purpose of receiv- 
ing and minimising the concussions on these parts caused by the 
action of the waves on the rudders, and so prevent breakage. 
The first crosshead A, which has its actuating bushes working in 
slots in the opporite arms of the crosshead, is ted loose 
within the box crosshead B below it, both being mounted loose 
on a strong stud centre D secured by a basement plate to the 








deck, this lower box crosshead being ted to rods which 
work the fixed rudder crosshead keyed on the top of the rudder 
spindle. This box crosshead B has springs fitted within it 
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between its projecting sides and the outer opposite arms of the 
bush crosshead A mounted within it, these springs being in the 
form of built bow-blade springs having their central buckles 
acting on the outside of the arms of the crosshead A opposite 
each other, and with pinching screws and jam nuts in the cross- 
head B for tightening up blocks on the ends of the springs. The 
crosshead A is actuated direct from ordinary double right and 
left-handed screws of the steering gear by portable removable 
pins inserted into the bushes of the crosshead A, which is oscil- 
lated by the bushes by sliding in their recesses, so that B is 
actuated through springs, and being connected by pins to the 
rods which operate the crosshead on the rudder spindle, a 
yielding action between A and B isgiven in its motion to prevent 
breakage to thesteering gear. (Accepted August 31, 1892). 


18,153, A. McArthur, and A. Orkney, Greenock, 
Renfrews. BandConveyors. (2 Figs.] October 22, 1891. 
—This invention has reference to band conveyors, and has for its 
object to enable them to discharge the material under trans- 
port at any point in their lineal extent. The side chains are 
composed of pairsof alternately outer and inner flat links, kept 
apart by ferrules, and connected by pins B, and have, between 
each pair of inner links, a supporting wheelC. Tilting boards 
have end attachments E bolted to them. and are hinged to 
chains by a prolongation of the pins B. Cam-shaped projections 
are formed on the end attachments, and are engaged by the 
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tilting wheels F, which are carried on an axle G and run 
with the bend. The tilting boards are carried forward 
by the upper chains, in an approximately horizontal posi- 
tion, till the cam-shaped projections of the end attachments 
E come in contact with tilting wheels F, when they are thrown on 
edge, discharging their burden, and continuing their forward 
course in an inverted position. On reaching the driven end of 
the band, they pass round the driving wheels, backwards to the 
return end of the band and upwards round the return wheels, 
falling then consecutively back into their original positions and 
resuming their forward motion. (Accepted August 31, 1892). 

14,603. J. Wild, Oldham, Lancs. Band-Sawing 
Machines. (4 Figs.] August 29, 1891.—This invention con- 
sists of saw guides and adjustments, and has for its object the 
holding of the saw rigidly whilst at work, and the rapid adjust- 

















ment of the guides to suit the various widths of saws and thick- 
nesses of timber. The slide A is vertically adjustable, and is 
carried by acasting J, which forms part of the main frame of the 
machine, and is moved by means of a rack B actuated by a pinion 
C and handwheel. The casting J may be split on one side, and 





have a bolt passing through ears, with a handwheel forming the 
nut on the end of the bolt, so that when the pillar A has been 
adjusted the bolt can be tightened by the handwheel, so as to 
make the casting grip the bracket. Thepin on which the 
thrust roller E is carried is free to be moved backward or forward 
in a slot, and secured in position by a winged nut N. Thumb- 
Screws are provided for fastening adjustable steel guide-blocks in 
position. (Accepted August 31, 1892). 


14,304. C. Kershaw, Failsworth, L. Rushworth, 
Droylsden, and A. Taylor, Failsworth, Lancs. 
Driving Gear of Mules for Spinning. [2 Figs.) 
August 25. 1891.— This invention relates to driving gear 
of mules for spinning, and consists of a double friction 
pulley, a driving pulley, and a disc. When the mule carriage 
runs from the outhead to the beam, a httle before or at the 
moment it reaches it, the driving pulley is pressed against the 
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friction pulley by means of levers or springs connected to the 
carriage or cam, thereby starting the rim shaft. When the 
carriage has travelled a few inches from the beam, the rim shaft 
has attained the speed of the driving pulley, then the disc is 
placed in gear by other levers. The driving pulley is shortly 
afterwards released, but the disc and pin remain in gear until the 
carriage reaches the outhead, when it is thrown out of gear by 
the cam or carriage. thereby allowing the mule to back off. 
(Accepted August 31, 1892). 

18,808. J. Ireland, Blackpool, Lancs. Sea, &c., 
Walls and Breakwaters. [7 Figs.) October 31, 1891.— 
In this invention, cast-iron plates are used, constructed to form 
a continuous wall, the joint between each plate being closed by a 
mid-feather, which also acts asasupport to the vertical plates 
forming the outside walle. Ona foundation of a material such as 
concrete cast-iron base-plates are laid and firmly secured toit, 
by bolts and nuts passing through the plates andfoundation. At 
the end of each plate are flanges, running the full width in which 
are cast bolt holes. When these plates are in position, there isa 
space of about 1 in. between the flanges, into which is inserted a 
vertical iron mid-feather about the height of the intended wall, 
and having bolt holes near the bottom, and one or both sides, 
corresponding with the holes in the flanges at the base and front 
plates. There is also a flange on each side at right angles to rest 
on top of the flanges of the base-plates and against those of the 
front plates; the two base-plates and mid-feather being then 
securely bolted together. The cast-iron plates are then erected; 
these plates have flanges with bolt holes running the whole length 
of the plates similar to the other base-plates, leaving a space 
between the flanges of the two front plates into which the side of 
the vertical mid-feather enters, and when in position, are firmly 
bolted together. Additional platesand mid-feathers being added 
at the ends, a continual cast-iron wall of any length can be made, 
having no wrought-iron work on the exterior, which on being 
backed up behind with sand or gravel, &c., will make a wall 
practically impervious to the action of water. (Accepted Septem- 
ber 14, 1892). 

18,538. R. H. Leaker, Bristol. Pneumatic Malting. 
[2 #igs.] October 25, 1891.—This invention relates to a process of 
pneumatic malting. An attemperating coil is placed in the vessel 
in which is contained the drum employed in malting. The tempera- 
ture of the water for washing, steeping, &c., is thereby capable 
of being raised by passing steam or lowered by cold water. On 
each side of a central tank carried above the drum and containing 
water is a perforted trough having therein a sheet of blanket con- 
stantly kept moist by immersing one edge in the water. The air, 
as it passes through the blanket is filtered and cooled, the degree 
to which it iscooled being regulated by a coil, through which a 
cooling agent is passed, and over which the air is drawn either 
prior to, or after passing through the blanket. An outlet pipe for 
withdrawing carbonic acid gas and foul air from the surface of the 
grain is provided in the outer and top part of the casing, and is 
separate from the air suction pipe, which communicates with the 
central tube of the drum. The apparatus may be constructed so 
that the perforated trough on one side cools and dries the air as 
it passes to the malt for withering, the one on the other side sup- 
plying cold moist air for generating, means being provided tor 
putting one out of action while the other is in. (Accepted 
September 14, 1892). 

18,466. A. Lutschaunig, Liverpool. Filtering and 
Purifying Material. {2 igs.) October 27, 1891.—This in- 
vention has reference to the production of precipitating, deodoris- 
ing, and filtering substance from town refuse matters ; its object 
being to provide a material by which the matters operated upon 
are both chemically and mechanically affected, and the impurities 
precipitated. The raw refuse is charged into the hopper and 
is pushed forward over the floor, through apertures in the lower 
part of the hopper ; and it is further fed forward by raking it from 
the other end through a door. When the refuse is sufficiently 
dry, that nearest the door is raked into a hopper from whence 
it falls on to a grate where it is burnt with the air supplied through 
apipe. The result of this combustion is that the refuse is mostly 
burnt to powder, the greater part of which falls through the 
interstices of the grate or is discharged over the end thereof into 
the ashpit, whilst that which is carried over with the gaseous 
products of combustion into a chamber, is there deposited. The 
resulting powder is removed from the ashpit and the chamber, 
and collected when it is ready for use. (Accepted September 14, 

93 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, ‘ord- 
street, Strand. 





Kuepine Business at Home.—The New South Wales 
Minister for Public Works has decided that an iron bridge 
roposed to be erected at Coldstream, near Grafton, shall 
made within the colony, and tenders are to be confined 
to New South Wales. Tenders for the construction of a 
proposed bridge over the Murray at_Tocumwal will be 
further restricted to New South Wales and Victoria. 
Several other works involving a considerable amount of 
ironwork will be confined to tenders within the limits 
of New South Wales, 
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This ram works without any metal in motion and will force 200,000 gallons per day 


His Royal Highness the Duke of Connaught 
His Highness the Maharajah of Kashmir 

His Grace The Duke of Devonshire 

His Grace The Duke of Westminster 

His Grace The Duke of Cleveland 

His Grace The Duke of Portland 

His Grace The Duke of Sutherland 

His Grace The Duke of Leeds 

His Grace The Duke of Marlborough 

His Grace The Duke of Grafton 

F The Most Hon. The Marquess of Ripon 

4 The Most Hon. The Marquess of Downshire 

i The Most Hon. The Marquess of Abergavenny 
4 The Most Hon. The Marquess of Londonderry 
4 The Most Hon. The y Ay of Cholmondeley 
‘ The Right Hon. The Earl of Derby 

: The Right Hon. The Earl of Devon 

: The Right Hon. The Earl of Gainsborough 
The Right Hon. The Earl of Ilchester 

The Right Hon. The Earl of Romney 

The Right Hon. The Earl of Granard 

The Right Hon. The Earl Beauchamp 

The Right Hon. The Earl of Caledon 

The Right Hon. The Earl of Lichfield 

The Right Hon. Earl Ferrers 

The Right Hon. The Earl of Feversham 

The Right Hon. The Earl of Harewood 

The Countess de Morella 

The Dowager Lady Williams Wynn 

Lady Henry Cholmondeley,;East Burnham Lodge 
Lady Frankland, Thirkleby Park 

The Right Hon. Lord Londesborough 

The Right Hon. Lord Hothfield 

The Right Hon. Lord Viscount Galway 

The Right Hon. Lord Leconfield 

The Right Hon. Lord Ribblesdale 

The Right Hon. Lord Hatherton 

The Right Hon. Lord Leigh 

The Right Hon. Lord Raglan 

The Right Hon. and Rev. Lord Scarsdale 

The Right Hon. Lord Brougham and Vaux 
The Right Hon. Lord Hindlip 

The Right Hon. Lord Northbourne 

The Right Hon. Lord Wantage 

The Right Hon. Lord Clifford of Chudleigh 
The Right Hon. Lord Schroder 

The Right Hon. Lord Burton 

The Right Hon. Lord Macnaughten 

The Right Hon. Lord Walsingham 

The Right Hon. Lord Hampton (Trustees of 
The Right Hon. Lord Willoughby de Eresby 

é The Right Hon. Lord Viscount Bridport 

fe, The Right Hon. Lord Viscount Clifcen 

The Right Hon. Lord!Viscount Boyne 

The Right Hon. T. Southeron-Estcourt 

The Hon. Sir William Ventris Field 

The Hon. George Kenyon 

; The Hon. A. C. Gough-Calthorpe 

; The Hon. H. Sewell, Steephill Castle, Ventnor 
| The Rev. Hon. E. T, St. John, Bletsoe, Bedford 
Admiral Sir George Broke-Middleton, Broke Hall, Suffolk 
General Mackenzie, Foveran House, Aberdeen 
Gen, Gerard Potter Eaton, The Pole, Cheshire 
Majcr-Gen. Sir Henry Marsham Havelock Allan, Bart. 
Major-General Feilden, Witton Park, Blackburn 
Major-General H. E. Watson 
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SEND FOR ILLUSTRATED LIST OF 


JOHN BLAH E’S 


ATENT SELF-ACTING HYDRAULIC RAMS 


For Raising Water for the Supply of Towns, Villages, Irrigation, Railway Stations, Mansions, Fountains, Farms, &c, 








No Cost for Motive Power, which is obtained from the Stream of Water passing through the Ram. 
NO OILING OR PACHING REQUIRED. 


Made in Sizes to Raise from 300 to 300,000 Gallons per Day. Will Force to a Height of 1,500 Feet. 





distance of 


®& well or spring, and forcin 
mile, from whic 





This view represents a Ram worked by impure river water, whilst pumping pure water from 
it to a small reservoir on the hill, at an elevation of 295 ft, and a 
reservoir the water is gravitated for flre extinguishing and general 


requirements of mansion, stables, farm, and village. 





Colonel Starkie, Lovely Hall, Blackburn 


Colonel Townely, Townely, Lancashire 


Colonel Mitford, Mitfo 
Colonel Leyland, Nantelwyd Hall, Ruthin 


Colonel R. R. Jackson, Lostock Hall, Lancas 


Colonel Holden, Reedley House, Burnley 
Lieut.-Col. Loyd, Lillesden, Hawkhurst 
Lieut.-Col. Cotton, Reaseheath Hall, Nantw 
Major J. F. Trist, Tristford, Totnes 


Major Bird, Crookhey, Lancaster 


Captain Duncombe, Waresley Park 


Captain Gandy, Skirsgill Park, Penrith 
Captain Townsend, Wineham 

Captain Bosanquet, Broom-y-Close, near Ro 
Captain Green-Emmot, Emmot Hall,Colne 
Sir Harry Verney, Bart. 

Sir Thomas Stor 


Sir James Robert Walker, Bart. 
Sir Henry A. Hoare, Bart., Stourhead, Bath 


Sir Robert Menzies, Bart., of Menzies 
Sir Michael Robert Shaw-Stewart, Bart., 


Sir Kennith Smith Mackenzie, Bart. 


Sir John Shelley, Bart. 

Sir Charles F. - 8 

Sir Julian Goldsmid, Bart 

Sir Edward Bates, Bart. 

Sir Edmund Buckley, Bart. 

Sir A. Woodiwiss, The Pastures, Derby 

Sir E. W. Blackett, Bart. 

Sir H. A. Clavering, Bart., Axwell Park 

Sir Spencer M. M. Wilson, Bart., Searles, Sus: 


Sir William Jenner, Bart. 


V. F. Benett-Stanford, Esq., * 
C. F. H. Bolckow, Esq., Marton Hali, Middle: 


Wentworth Blackett Beaumont, Esq., 
Geo. Courtauld, Esq., M.P., Halstead, Essex 


The Venerable C. W. 
The Rev. B. Hallowes, for Muggington Villa; 
The Rev. H. J. De Salis, Portnall Park, Virgi 





Colonel Milligan, Cauldwell Hall, Burton-on-Trent 


Colonel Hargreaves, Maiden Erleigh, Berkshire 
Colonel Tremayne, M.P., Carclew, Cornwall 
rd Castle, Northumberland 


Colonel France-Hayhurst, Davenham Hall, Northwich 
Colonel Richard Worsley-Worswick, Normanton Hall, Hinckley 


hire 


Colonel J. E. Foster, Sansom Seal, Berwick-on-T weed 


ich 


Major Hardman, Rawtenstall, near Manchester 
Major J. R. H. Crauford, Craufordland Castle, Kilmarnock 
Major Dent, Mennithorpe Hall, near Malton 
Major Finlay, Manor House, Little Brickhill 


Captain Hippisley, Sparsholt House, Wantage 


8S 


Sir Frederick A. \irbank, Bart., M.P., Thorp Perrow 


Sir William Feilden, Bart., Feniscowles, Blackburn 
Sir Humphrey de Trafford, Bart., Trafford Park 

Sir William Gordon, Bart., Earlston, Kirkcudbright 
Sir Henry W. Ripley, Bart., Acacia, near Leeds 

Sir W. C. Worsley, Bart., Hovingham Hall, Yorks 


Sir William Eden, Bart., Windlestone, Ferry Hill 
Sir Thomas OC. C. Western, Bart., Tattistone, Suffolk 


mythe, Bart., Acton Burnell 


sex 


Sir Samuel Hayes, Bart., Drumboe Castile, Co. Donegal 


Sir J. T. Dillwyn-Llewelyn, Bart., Penllergare, Swansea 
W. Bromley-Davenport, Esq. MP. Capesthorne, Cheshire 
a t House, Wilts 


sboro’ 


John Hick, Esq., M.P., Mytton Hall, Lancashire 
Hamer Bass, Esq., M.P., Needwood Hall, Burton-on-Trent 


Godfrey Hawksworth Wentworth, Esq., Woolley, Wakefield 
Messrs. The Lancashire and Yorkshire Railway Company 

Henry Sandbach, Esq., Hafodunas, Abergele 
olbech, Farnborough Hall, Banbury 
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JOHN BLAKE, Patent Ram Works, ACCRINGTON, LANCASHIRE. 


BLAKE’S HYDRAULIC RAMS HAVE BEEN SUPPLIED TO THE FOLLOWING AMONGST OTHERS. 


The Rev. E. G. Edwards, Trentham, Staffordshire — 

C. H. Mainwaring, Esq., Whitmore Hall, Staffordshire 

G. H. Pinckard, Esq., Combe Court, Godalming 

J. W. Temple, Esq., Leyswood, Groombridge 

Edwin Waterhouse, Esq., Feldemore, Dorkin 

W. Bickford-Smith, Esq., Travarno, Cornwa 

William Roundell, Esq., Gledstone, Skipton 

Henry Ackroyd, Esq., Holmwood, Henley-on-Thames 

Archibald Dunn, Esq., Newcastle-on-Tyne 

L. Hanmer, Esq., Deanswater, Wilmslow 

W.H. Hornby, Esq., Poole Hall, Nantwich 

Thomas Grey, — Mitford, Northumberland 

Mrs. Miles, Ham, Green House, Pill, Bristol ~ 

Fortescue, W. K. Long, Esq., Dunston Hall, Norwich 

Messrs. Scott and Edwards, Railway Contractors : 

Hy. Whitehead, Esq., Hassel Hey, Tottington, Lancashire 
. J. Stephenson-Peach, Esq. Hulland Hall, Ashbourne 

H. C. Moffatt, Esq., Goodrich Court, Ross, Hereford 

James Ormrod, Esq., Pen-y-lan, Ruabon 

W. R. Adamson, Esq., Rushton ‘Park, Battle 

F. Bacon-Frank, Esq., Campsall Hall, Doncaster 

Chas. Page Wood, Esq., Wakes Hall, Essex 

C. W. Kellock, Esq., Highfields, Audlem, Cheshire 

Edwin W. Streeter, - F.R.G.S., Sackville Place, Buxted 

Quintin Hogg, Esq., Holly Hill, Southampton 

John Bowes, Esq., Streatlam Castle, Durham 

Alexander Henry Browne, Esq., Callaley Castle, Alnwick 

Bernard Husey Hunt, Esq., Compton Pauncefoot, Somerset 

J. A. Darlington, Esq., Bourton Hall, Bagby 

St. Lawrence’s College, Ampleforth, Yorks 

A. C. Phillips-de-Lisle, Esq., Garendon Park, Loughborough 

J. J. Jones, Esq., Abberley Hall, near Stourport 

W. M. Ince-Anderton, Esq., Euxton Hall, Chorley 

William Barneby, aa Saltmarsh Castle, Bromyard 

F. W. Webb, Esq.,C.E., of Crewe and Stanway Manor, Shropshire 

C. H. B. Williams, Esq., Knolton Hall, Ruabon 

The Mackintosh of Mackintosh, Cottrell, Cardiff 

C, E. Barton, Esq., The Elms, Coundon, near Coventry 

J. H. Whitehouse, Esq., Ipsley Court, near Redditch 

A. Hoare, Esq., Charlwood, Forest Row, Sussex 

Ewan Cameron Galton, Esq.,Shelsley Grange, Worcester 

Charles Eccles, Esq., Stentwood, Honiton, Devon 

George Barbour, Esq., Bolesworth Castle 

C. B. E. bly = ay Bolton Hall, near Clitheroe 

Edward L. Tomlin, Esq., Angley Park, Cranbrook, Kent 

T. F. Twemlow, Esq., Betley Court, Crewe 

Chas. C. Capei, Esq., Foots Cray Fisheries, Kent 

R. Andrews, gy restbury Hall. Cheshire 

John Hampson, Esq., Ullenwood, near Cheltenham 

Richard Smethurst Esq., Ellerbeck Hall, Lancashire 

Edwin Grund Wrigley, Esq., Howick House, Preston 

C. R. Collins, Esq.. Strath Culme House, Hele, Devonshire 

8. 8S. White, Esq., Manor House, Wethersfield, Essex 

The Corporation of Blackburn 

J. Barnes, Esq., Contractor, Chatburn and Hellifield Railway 

G. Redmayne, Esq., Brathay Hall, Ambleside 

Thomas Mason, Esq., Alkincoates Hall, Colne 

Basil Sparrow, Esq., Gosfield Place, Halstead, Essex 

George D, Farrar, Esq., Brayfleld House, near Newport-Pagnell 

Fred Lion, Esq., Seighford Hall, near Stafford 

W. A. Coats, Esq., Skelmorlie Castle 

J. J. Colman, Esq., the Clyffe, Corton 

Dr. E. M. Crookshank, East Grinstead 

J. McArthur-Moir, Esq., Dollar. N.B. 

Mrs. Lowe, Gosfield Hall, Halsted 

St. Cuthbert’s College, Ushaw, Durham 9635 
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LITERATURE, 


Die Akkumulatoren fiir Elektricitét. By Epmunp Hoprr, 
erlin: J. Springer. 

THE second edition of Dr. Hoppe’s excellent 
treatise on accumulators will be welcomed, were 
it only for the newer researches and the newer types 
of cells, especially from Germany, which attracted 
considerable attention at the Frankfort Electrical 
Exhibition last year. Dr. Hoppe wishes to satisfy 
both the scientist and the practical man. The first 
division—the history of accumulators—might, the 
author himself fears, be deemed a little long. It 
seems indeed open to question whether acquaint- 
ance with the historical development of the many 
chemical and electrolytic theories since the days of 
Dr. Ash would have saved as much useless labour 
as the author hopes. But this first division is un- 
doubtedly most interesting ; and Dr. Hoppe, well 
prepared by his studies for the ‘‘History of 
Electricity,” which he published in 1884, is fully 
competent to deal with the problems. We are 
quite accustomed now to find fundamental dis- 
coveries traced further back, and entirely novel 
observations clearly recorded half a century 
previous. Dr. Ash, of Oxford, communicated to 
Alexander von Humboldt in 1796, that a zinc anda 
silver plate and two zine plates behaved chemically 
in a very different fashion. Humboldt then de- 
composed water. Ritter, informed of these re- 
searches, gave an electromotive series in 1799, two 
years before Volta’s fundamental communication to 
the French Academy; introduced the terms 
positive and negative pole, anticipated Grotthiiss’ 
theory, charged one pile by another and discharged 
his accumulator, recognised the occlusion of gases, 
and lost himself in erroneous speculations. Many 
more examples of this kind could be quoted from 
these chapters, which abound in original references 
of polyglot character. This, bythe way, cannot 
be said of the section on recent researches, which 
quotes Gladstone and Ayrton from the ‘‘ Electro- 
technische Zeitschrift”? and Sir David Solomons 
as translated by Huber. That chapter might 
suitably have been joined on at once. The 
author still follows the historical thread, how- 
ever, in the beginning of the section on 
the construction of accumulators, dealing first with 
Planté and Faure. He distinguishes accumulators 
with unprepared lead plates, plates of the Faure 
type, and accumulators either with two hetero- 
geneous plates or containing the active substance 
in the electrolyte. The second group comprises 
Khotinsky’s cells with horizontal arrangement ; 
the Epstein cell; the new battery of Messrs. Tudor 
(whose works, originally in Hagen, are now in 
Berlin), not to be confounded with the Hagen cell 
of the same group ; a fourth German battery much 
discussed of late, that of Correns; further, the 
Farbaky and Schenek accumulators, popular in 
Austria, with their ‘‘ gothic” grating; those of 
Clas and Heyde who connect and disconnect the 
cells simply by dipping the bent strips into a ladle 
filled with molten lead ; and Schoop’s gelatinous 
cell filled with silicate of soda, which also figures in 
Winkler’s cell. To the third group belong the cells 
of D’Arsonval, carbon packed in granulated lead 
and zine ; Boettcher, copper and zinc ; Reynier, 
a sort of Leclanché cell ; Rousse, iron and lead in 
sulphate of ammonia ; the lithanode of Fitzgerald 
and many others. The chapter concludes with a 
list of German accumulator patents, a great many 
of which fortunately have expired already ; this 
list will be appreciated by the manufacturer. The 
following section contains the scientific investiga- 
tions alluded to above, and mentions, besides 
names well known over here, names such as 
Cantor, Strecker, Streintz, Wernicke, hardly heard 
in recent debates at Westminster. A sub-chapter 
specially discusses the efficiency question, and the 
subject is further continued under the heading of 
tests made with special types of cells. Here we 
notice, again picking out foreign names, the experi- 
ments which Professor von Waltenhofen and Mr. 
Schenek—the latter himself author of a book on 
accumulators—made with Farbaky-Schenek cells ; 
W. Kohlrausch on Tudor cells, which though not of 
great capacity possess remarkable durability and re- 
liability ; Professor Weber on Huber’s cells ; and the 
trial trips of the electric boat Gymnote driven by 
Commelin-Bailhache-Desmazures cells. The last 
section, dealing with various applications, is intro- 
duced by general rules for the treatment of accumu- 
lators. To avoid sulphating, Mr. Schenek recom- 





mends watching the electromotive force of every 
separate cell, to charge all the cells, but to cut out 
any faulty cell during discharge. Gassing Dr. 
Hoppe abhors. The difficulty is to avoid it. Dr. 
Kugel, of the Tudor Company, observed that 
certain cells underwent complete spontaneous dis- 
charge owing to irrepressible generation of hy- 
drogen. This observation, to which Mr. Crompton 
drew attention during the discussion on Messrs. 
Gladstone and Hibbert’s paper on the chemistry 
of accumulators, has carefully been studied by 
means of the spectroscope by Professors Kayser 
and Ost, and been traced to minute metallic 
particles in the sulphuric acid. Every young 
chemist knows that a bit of platinum will cause a 
lively generation of hydrogen from a very sluggish 
piece of zine or, here, lead. We doubt, however, 
whether the remedy proposed will prove practical. 
Sulphuretted hydrogen will certainly precipitate 
all metallic impurities from dilute sulphuric acid ; 
but the operation is tedious and not pleasant. The 
various applications make out a good case for 
accumulators which have effected a saving in Miihl. 
hausen, also in Geneva, in M. Turrettini’s extensive 
and ingenious plant. In conclusion we should like 
to repeat that no undue preference is given to 
German work and enterprise. An astonishing 
completeness is one of the features of the book, 
which can claim a high rank in scientific as well as 
in practical respect. 





The Beam, or Technical Elements of Girder Construction. 
By W. L. Baker. (213 pp.) London: Chapman and 
Hall, 1892. 

This is a thoroughly practical little work, explain- 
ing (as stated in preface) to those ‘‘ who may pos- 
sess but little previous acquaintance with the sub- 
ject itself, or with mathematics, &c.,” the mode of 
computing the scantling of all parts of ordinary iron 
girders. A very slight knowledge of algebra and 
geometry is alone expected. The proofs of the 
elementary mechanical rules are made to depend 
chiefly on numerical instances. For anything 
beyond elementary mechanics the algebraic for- 
mule are simply quoted without proof (e.g., for 
continuous girders, and for deflexion). 

A number of very simple examples in plate 
girders and lattice girders are given and worked out 
numerically ; the latter are treated chiefly by suc- 
cessive additions and subtractions with very little 
reference to formule. In such a work precision of 
phraseology is, perhaps, not to be expected ; but 
incorrectness should be avoided ; thus, on page 8, 
occurs the phrase ‘‘the moments of P and P’ are 
measured from the fulcrum” (here read ‘‘the 
leverages are measured,” &c.). For teaching the 
art of practical computation with little reference to 
mathematics, the work may be recommended as a 
good one. 
Arakan, Past, Present, Future. A Résumé of Two Cam- 

aigns for its Development. By JoHN Ocitvy Hay, 
-P. (Old Arakan), -“ Honorary Magistrate of 
the Town of Akyab. With Map. Edinburgh and 

London: Wm. Blackwood and Sons. 

Only its binding and the grand dedication to Lord 

Salisbury, Viscount Cross, and the Marquis of 

Landsdowne, can be urged against the claims of 

this book to be recognised as a volume belonging 

to ‘‘ that most fascinating class of literature known 
as the British Blue-Buook.” The book is com- 
posed of extracts from many journals, of letters 
which have passed between the author and various 

Government authorities, and the burden of the 

cry is the recognition of the port of Akyab as a 

great outlet for the trade of Eastern Bengal and 

Burmah. The subject we candidly admit is press- 

ing, and one on which the British people and 

Government can well afford to be educated. Akyab 

is the principal town in Arakan, a division of that 

province of Burmah which has been in our posses- 
sion since 1826. It is a strip of land on the east 
side of the Bay of Bengal, and is separated 
from Upper Burmah by the watershed of the 

Yoma-toung range of mountains. The population 

has increased from 121,288 to 587,518, and the 

acreage under cultivation, principally growing rice, 
has increased at a greater ratio—from 66,234 to 

459,627 acres; the revenue for 1890-91, after 

deducting the cost of officials and police, leaves a 

revenue of nearly 1} million rupees. This annual 

surplus has been growing for about twenty years, 
and yet it seems pretty clear that very little has 
been done in the making of roads, and certainly 
nothing in other directions towards trade develop- 
ment. There are only, it is said, thirty miles of 








land cultivated, aud 568,760 acres uncultivated, but 
cultivable. The contention seems to be that the 
surplus gained should be expended on railways, as 
they would open up the country, which at present 
has only a population of twenty-four per square mile. 
Mr. Hay goes further, and desires that a railway 
should be formed with Akyab as its ocean terminal, 
extending into the interior to Mandalay, thence 
through Upper Burmah to Tali-fii and other 
Chinese ports. The Government have been ap- 
proached repeatedly by him. Lord Cross urged that 
railway extensions wholly or partly constructed by 
the Indian Government were inseparably connected 
with the financial condition of the empire and are 
limited by the necessity of avoiding fresh taxation, 
while on the point of free grant of unoccupied 
cultivable land alongside a projected railway it was 
stated that the Government were unable to recom- 
mend a concession for a railway to Burmah, as a 
railway from Akyab to any part of Upper Burmah 
would pass through a tract which is not for the 
most part British territory, while that part which 
is British is at present almost entirely unexplored. 
The Indian Government, however, seems willing 
that private enterprise should carry out the 
scheme, and Mr. Hay’s purpose seems to be to 
educate public opinion on the opinion he possesses 
that Arakan is the highway between India and 
Burmah, and thence on to China, and that railway 
construction will facilitate the migration of the 
teeming population of Bengal to the rich but waste 
lands of Arakan and Burmah, besides creating the 
port of Akyab as the great emporium fer the inlet 
and outlet of the trade of Eastern Bengal and 
Burmah-China, the while creating a naval station 
for the protection of our Eastern possessions 
bordering on or connected by railways with the 
Bay of Bengal. We give Mr. Hay credit for great 
devotion to Arakan, which must be his excuse for 
impatience with all opposition, and we would re- 
mark in all sincerity that he would have better 
influenced public opinion by a short and clear con- 
nected narrative of Arakan’s claims and by compar- 
ing the relative advantages of the routes to the 
interior, adding distances, and, if possible, some 
general information as to the difficulties, or facilities, 
if he like the word better, of railway construction 
in the country. 


The County Councillors’ Directory. London: Contract 
Journal Company, Limited, 139-140, Salisbury-court, 
Fleet-street, E.C. [Price 2s. 6d.] 

This directory contains a ‘‘list of the aldermen 

and councillors, with addresses for all counties and 

county boroughs” in England. In view of the 
powers conferred on these local councillors by the 

Act of 1888, and the extensive municipal en- 

gineering works they are carrying out, the lists must 

be of service to contractors and others who supply 
the many appliances requisite for such work ; but 
the most serviceable list will be the names of the 
works managers, engineers, and surveyors of the 
respective boards, for, after all, it is the technically 
trained officials, and not the councillors, who should 
be asked by contractors to judge of the merits of 
particular appliances. We fear that efforts are too 
frequently made to approach councillors without 
technical knowledge with the view of having appli- 

ances adopted. Appended to the Directory is a 

list of the members of the Incorporated Association 

of Municipal and County Engineers. The County 

Councils of Scotland, however, are not included, 

although they were called into existence long 

ago. It is difficult to explain the reason for this 
omission. 





A Concise Dictionary of the English Language ; New and 
Enlarged Edition. By CHarLes ANNANDALE, M.A., 
LL D. London: Blackie and Son, Limited, 49 and 50, 
Old Bailey, E.C. 

This work, based on Ogilvie’s Imperial Dictionary, 
which also had the advantage of being edited by 
Dr. Annandale, is a comprehensive work, and 
very accurate. The term concise has only been 
used to indicate that it has been compiled on 
the principle of compressing much into moderate 
compass. The experience which the editor has 
gained with this and other similar reference works 
has suggested many words of recent origin—some, 
indeed, appear for the first time in any dictionary. 
These are mostly given in a supplement to the 
work, and here we find many technical words which 
the advance, or rather the popularisation of science, 
has made almost every-day expressions. The volume 
before us is serviceable for literary, scientific, and 
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technical work, and contains a full vocabulary, 
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THE YOSEMITE, ALASKA, AND THE YELLOWSTONE. 
(For Description, see Page 474.) 
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with numerous colloquialisms and phrases, the latter 

appearing under the principal word of the phrase, 

and notes on syronyms, whilst there is appended 
pronouncing lists of proper names, a key to noted 
names in fiction, mythology, &c., a list of English 
writers, with dates of birth and death, foreign 
words and phrases, abbreviations and contractions 
commonly used in writing and printing, forms of 
address in ceremonious communications with per- 
sons of title or official position, and the principal 
moneys of the world and their equivalents or 
approximate equivalents in English currency. It 
will, therefore, be seen that the dictionary is very 
serviceable. 

BOOKS RECEIVED. 

Magnetism and Electricity ; a Manual for Students in 
Advanced Classes. By ARTHUR WILLIAM PoyskR. 
London and New York: Longmans, Green, and Co. 
[Price 4s. 6d.] 

The Practical Brass and Iron Founders’ Guide. By 
JAMES Larkin. A _ new revised and greatly enlarged 
Edition. Philadelphia: Henry Carey, Baird, and 
Co.; London: FE. and F. N. Spon. 

The Naval Architects’ and Shipbuilders’ Pocket-Book of 
Formule, Rules, and Tables, and Marine Engineers’ and 
Surveyors’ Handy Book of Reference. By CLEMENT 
Macxkrow. Fifth Edition, revised and grealy en- 
larged. London: Crosby Lockwood and Son. 





THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorrESPONDENT. ) 
(Continued from page 442.) 

SupbENLY, through a turn in the road between 
the side hills, burst a view of the snow-crowned 
Rockies, white against the bright blue sky, their 
summits wreathed with masses of grey clouds. 

Soon we were up in the foot hills, on whose rocky 
soil only cactus grows or dank scrub pine. In the 
plains we had just left were the houses of the 
prairie dogs, and we saw several of the cunning 
little beasts scudding away or cocked up in front of 
their holes with their tiny paws drooping in front 
of them. Now we were steadily climbing, and the 
air became chilled from the snow above us as we 
‘*cork-screwed” up the mountains in elaborate 
curves and loops, so that we could look back and 
see our former path far beneath us. More and 
more barren grew the vegetation, and near us were 
patches of snow. Soon we were beside great drifts 
and surrounded by white peaks. The air was fresh 
and invigorating, the sky full of drifting clouds. 
In the distance could be seen the peaks of the 
Sangre de Cristo, rising to 14,000 ft., and on the 
opposite side were the Arkansas Hills. The scenery, 
although beautiful, was somewhat subdued in 
appearance, and frequently meadow lands were to 
be seen, while herds of cattle lent a peaceful look to 
the landscape. We reached Salida about noon, and 
the entire party distributed themselves among the 
stores which contained the two desiderata of 
tourists, viz., souvenir spoons and photographs. 
After lunch, taking narrow-gauge cars, the party 
started for Marshall Pass, which is one of the 
grandest and most beautiful trips to be taken on 
this continent. The route runs through Poncha 
Pass, which acts somewhat like the prologue to the 
play, and serves to prepare the mind of the visitor 
for what is to follow. The route is circuitous, and 
crosses from side to side of the pass, always rising. 
The curves range upward till a maximum of 24 deg. 
is reached—it used to be 34 deg.—and the grade 
likewise gets more and more steep till 211 ft. to the 
mile is attained. The progress is very slow, and 
this gives a most delightful opportunity to observe 
the scenery. The road turns forward and back in 
a manner which kept the sun in a most uncertain 
state ; no sooner would it shine in the windows on 
the right side of the car, and evidently feel the 
satisfaction of warming the people, than a turn of 
the road would transfer its rays tc the left, and, 
later, to the rear. The compass needle became dis- 
couraged, for north and south constantly changed 
places with east and west, but one thing was true 
to itself, and that was the ENGINEERING aneroid 
which was given to the writer many years ago. 
That instrument had made up its mind thoroughly 
what was its mission in life, and mounted higher 
and higher till it pointed with pride to an elevation 
of 11,000 ft. The scenery had grown bolder, and the 
vegetation proportionally sparser. Snow drifts and 
patches of snow appeared frequently, and the track 
doubled on itself, so, that to gain an elevation of 
1000 ft., we went 5 mi'es and faced ina direction 





directly opposite to our starting point. We were, in 
fact, like the celebrated boy of Dr. Oliver Wendell 
Holmes, whose mother made his pantaloons the 
same way in front and behind, and hence he never 
could tell whether he was going to school or coming 
home; if the reader thinks the narrator is 
romancing let him carefully examine Fig. 13, 
where four lines of the same railroad are shown. 
Mount Ouray appears there in all its glory, and 
Mount Shavano is also to be seen; both these 
mountains take their names from two celebrated 
chiefs of the Ute tribe. Ouray is 14,055 ft., and 
Shavano is 14,260 ft. All the peaks of the Sangre 
de Cristo are also visible, crowned with snow and 
rising over 14,000 ft. Noone can adequately de- 
scribe the beauty of the scene as these peaks burst 
on our view, glittering in the beautiful sunshine, 
so it must be left to the imagination. At the 
summit of the railroad we reached an elevation of 
11,000 ft. and running through a snowbank entered 
a snow-shed where we found a thick bed of ice. 
The train stopped at the summit and the party 
descended to find themselves on the Continental 
Divide, where a stream from one side might reach 
the Atlantic Ocean, while from the other it would 
flow towards the Pacific ; there wasa bank of snow 
some 25 ft. to 30 ft. deep outside, although it was 
about the middle of May. There was an observa- 
tory here to add to the chance of obtaining a 
beautiful view ; all ascended it, and some found 
the rare atmosphere a severe tax on their respi- 
ratory organs. 

As this is not the first trip to Colorado the 
writer has made, he will take the liberty of de- 
scribing how the journey of the Mechanical 
Engineers could have been made even more in- 
teresting had time permitted, in other words, the 
traveller may do te is known as going ‘‘ around 
the circle” by continuing to Gunnison, and after 
visiting various places of interest to be de- 
scribed, returning to Salida. If the tourist is a 
lover of nature, the entire journey, which is 
all on the narrow-gauge system, will be a con- 
stant delight. The distance by the route described 
will be between 700 and 800 miles, but can be ex- 
tended, by taking a few side trips, to 1000 miles 
with much profit and pleasure, and for an addi- 
tional sum of 28 dols, for the railroad ticket. The 
grandeur of the scenery is overwhelming, and each 
rugged cliff, exquisite view, or roaring waterfall 
preaches a veritable ‘‘sermon in stones” to the 
traveller. 

But the query may be put here: ‘‘ What is the 
result if the traveller is not a lover of nature ?” 
The answer is, that such a one may have started 
from home without being a lover of nature, but 
unless his eyesight has failed on the trip, he will 
by this time have become so educated that he must 
be one whether he will or not. So then, after 
passing Gunnison, where the Crested Butte branch 
joirs the main line, and noting the various mines 
of silver, copper, lead, and coal, together with 
the presence of several smelting works, the tourist 
passes along the beautiful river of the same name 
and at once plunges into the Black Cajion of the 
Gunnison. If this name sounds forbidding it need 
not deter the traveller, for he will be well repaid 
for his journey. The question will at once arise 
as to which to admire, the skill of the engineer who 
laid out this line or the nerve of the capitalist who 
paid for it, for the road runs for miles on a plat- 
form of rock obtained by blasting the face of the 
cliff, and the walls rise up frequently 2000 ft. 
perpendicularly, so that between these cliffs appears 
a little rift of sky, the bluest ever beheld. Foreign 
travellers have told the writer it was bluer than 
that so celebrated in all descriptions of the Bay 
of Naples. Now the train passes the spot shown 
in Fig. 14 where the rocks tower above to a 
tremendous height and terminate in a sharp peak, 
known by the name of the Currencati Needle. 
The stream at this point is very clear and beauti- 
ful, and it is said to be full of trout, but we had 
no time for fishing, and continued our journey 
twisting around curves and climbing upward until 
we seemed to face as many ways as some of the 
Hindoo idols. 

A descent of nearly 1000ft. brings us to Montrose, 
and from here a ride of 35 miles and a rise of 2000 ft. 
lands us in Ouray, a most picturesque place, though 
a mining town containing some 3000 inhabitants. 
We may now gaze on the peaks which surround us 
on every side, frequently rising to a height of 
3000 ft. to 4000 ft. above the town. This view, which 
is effectively shown in Fig. I5, is one which never 





wearies. Here the waters of Cajfion Creek meet 
those of the Uncompahgre, and the peak bearing the 
latter most unspellable name, rises 14,233 ft. above 
the sea level, adding great beauty to the picture. 
There is, moreover, a fine cascade shown on the 
left of the photograph, and there are hot springs, 
remarkable gorges, and several caves of great beauty 
filled with stalactites and stalagmites. A good 
hotel fills the wants of the traveller; and he can 
readily spend time here to his great profit and 
pleasure. 

On the other slope of Uncompahgre is Lake San 
Cristoval, a lovely spot easily reached from Lake 
City, which is on a branch running from Lake 
Junction between Gunnison and Montrose. The 
lake, with all its attractive scenery, is well shown 
in Fig. 16. There are two falls adjacent, Granite 
and Argenta, and then comes the lake, 24 miles long 
and with water clear as crystal. There are several 
pretty islands in the lake which for beauty are hard 
to equal. The name was given to it by an old Spanish 
monk in the seventeenth century. However, there 
is no time to linger here, for a stage ride of about 
two hours must be undertaken in order to reach 
Silverton. Much might be said of this short ride 
and the attendant scenery, but time presses and it 
can only be noted that the view from Bear Creek 
Bridge, where the stream falls 250 ft. in a raging 
torrent, is most impressive and beautiful. At Sil- 
verton, a town containing about 3000 inhabitants, 
the elevation has reached over 9000 ft., and, as the 
name implies, Silverton is in the centre of a rich 
mining region. It stands at the foot of Sultan 
Mountain, which is pierced in numerous places by 
explorers after the precious metals, and shafts and 
tunnels are to be seen on all sides. There is, in 
many instances, a melancholy history connected 
with these attempts to wrest from nature her 
hidden stores, sometimes pathetic and sometimes 
exciting, but there is no place for them in the story 
of a tour, and we proceed on our journey south- 
ward, for the circle we are rounding is becoming a 
great deal of a rectangle, and bids fair to be 
‘*squared”’ before the trip is ended. 

The descent from Silverton to Durango is about 
3000 ft., and the distance is about 45 miles, which, 
if the grade were uniformly distributed, would not 
give anything very excessive in railroading, cer- 
tainly not for Colorado. The trip is through the 
most celebrated of the caifions of Colorado, viz., 
that of the Rio de las Animas Perdidas, or the 
river of lost souls. As this is not a particularly 
cheerful name to give so beautiful a spot it is called 
Animas for short, following the plan of the 
good old leader’s name in the days of the Protector, 
which, being in full, ‘‘ Praise God Barebones if 
Christ had not died you would have been damned 
Barebones,” was shortened by the Royalist party, 
who were frequently in haste, especially at Naseby, 
to his last two names. On first leaving Silver- 
ton, after passing Baker’s Park, the track fol- 
lows the bed of the stream which roars beside it. 
The waterfalls are frequent and very beautiful ; 
then comes Elk Park, and finally, after passing the 
Needles, the Animas Cajion is entered. The bed of 
the stream is at first but a few feet below the 
track, which is shut in by mountains on either side, 
and at various points of curvature their peaks 
tower up many thousand feet, while the tops, 
crowned with snow, are sharply outlined against 
the sky, and seem very near owing to the extreme 
clearness of the atmosphere. In Fig. 17 may be 
seen a good representation of this attractive spot. 
Passing on from here the grade becomes steeper 
and steeper and the track more and more curved. 
The road in spots seems literally fastened to 
the side of the cliff, and one may gaze from the 
car window nearly 1000 below where the river 
looks almost like a white cloud, so flecked is its 
surface with foam, for its descent is rapid and the 
rocks and cascades quite numerous. Here and 
there, clinging tothe sides of the cliff in crevices, 
which look as if they could not furnish enough 
earth to support a daisy, are to be seen hemlocks 
and pines. The picture shown in Fig. 18 gives a 
fair idea of the engineering feats accomplished, 
and a faint notion of the beauty of Animas Cafion. 
After whirling along for some miles the train 
descends into a beautiful valley, shown in Fig. 18, 
passing in the route Trimble Hot Springs, whose 
mineral waters are alleged to have wonderful cura- 
tive powers, and which the writer did not taste, as 
he was in excellent health. The road now follows 
the river, and alongside are fertile fields under cul- 
tivation, and the many farmhouses of excellent 
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appearance afford evidence of prosperity. After 
passing nine miles of attractive scenery we are 
landed at Durango. 


(To be continued.) 





THE SOUTH AMERICAN OIL-FIELDS. 


Tue wonderful resources of the South American 
continent have from time immemorial contributed 
to the wealth of the world, yet the treasures that 
have been extracted from her vast territory are as 
but the grains of wheat taken by the birds from a 
well-cultivated plain, compared with what remains 
to enrich the generations to come. 

When one reads how the savage tribes, with 
their crude implements, obtained from the earth 
the riches which inspired the greed of the Spanish 
invaders to outrage, in the name of Christianity, 
every law of justice and humanity, one can readily 
imagine what the result of the more honourable 
invasion of science and industry into the same 





their bitumen deposits. In the days of Columbus, 
and the navigators who followed him, the island 
of Cuba was well known as a land where their 
vessels could be made water-tight with the natural 
pitch that was found along the shores, and in many 
places in the interior the oil itself was seen oozing 
from the earth. In Santo Domingo (Hayti) 
numerous oil springs have been discovered, but 
with the exception of an attempt in 1865 nothing 
has been done to develop the industry on a large 
scale. In Barbados a company did fairly well, but 
found great difficulty in sinking the shafts, owing 
to their caving in readily, and the output was not 
apparently sufficient to warrant the expensive 
system of tubing. There can be no doubt as to the 
presence of large bodies of oil, however, for in the 
case of two submarine volcanoes—one near Cape de 
la Brea and the other off the east coast—the oil 
was forced up in large quantities at times and 
covered the adjacent shores with thick layers of 
bitumen. The one island, Trinidad, wherein lies 
the great ‘‘tar lake,” is best known to the com- 
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territory will be. Indeed, in the more favoured 
portion of the land, with regard to geographical 
position, the influence of commercial life is making 
itself felt and the inhabitants are beginning to 
taste the sweets of civilisation in its true sense. 
However, the great mineral wealth is still un- 
developed, and will remain so until the mule 
paths give way to well-equipped railroads and the 
“sovereign of our time’—steam—supplants the 
primitive methods of the Incas in delving out the 
riches that lie hidden beneath the soil. 

Among the many sources of ‘wealth in the 
southern continent, that of petroleum seems likely 
to develop in magnitude. This is only natural, 
for, when the positions of her oil-fields are con- 
sidered, it will be seen that they are advantageously 
situated as regards the supplying of the great 
Australian continent, which is increasing its popu- 
lation rapidly, not to speak of the large internal 
trade that is sure to exist. She would have one 
competitor for the Australasian trade in Burmah, 
but there would be enough demand for both. 

Centuries before the Indians of northern New 
York astonished the French at Fort Duquesne by 
showing them the effects of ‘‘ Senaca oil,” it was 
being used by the Incas of Peru to preserve their 
mummies. But, even then, there were people who, 
it seems, were far in advance of the Incas—the 
Chinese—for they not only used the oil for domestic 
purposes, but they illuminated their villages with 
the natural gas that came from the springs. 

At present the discoveries of petroleum in 
South America are confined to a limited area. 
Colombia and Venezuela in the north, and Chili, 
Peru, and Equador inthe west, are the only terri- 
tories where the indications of its existence have 
been met with. It is said, however, that ‘‘ traces” 
have also been noticed in Bolivia, so that it is only 
a matter of time before other districts on the 
eastern slopes of the Andes will be brought within 
the category of petroleum fields. 

That the petroleum belt, which has been traced 
from eastern Canada to the Gulf of Mexico, con- 
tinues in a well-defined direction to the South 
American continent, is shown by the fact that all 
the West Indies and windward islands possess 





mercial world, as here the trade has been found pro- 
fitable for many years. 

On the South American continent petroleum 
is again found in the valley of the Magdalena 
River, Colombia, and on the shores of Lake Mara- 
caibo in Venezuela. Humboldt found that the oil 
springs in the Bay of Cumana were sufficient to 
cover the sea with a thick film, while later reports 
—those of the American commercial agent in 1880 
—state that the asphaltum deposits on the north- 
ern shores of the United States of Colombia were 
‘‘ immense,” and that the indications on the slopes 
of the Cordilleras, inclosing Maracaibo, are very 
pronounced and point to great deposits of asphal- 
tum, maltha, and petroleum. 

In these districts, however, but little has been 
done to develop the fields. The countries, rich 
in minerals beyond imagination, are as much in a 
state of uncertainty, politically, as are their vol- 
canoes from a seismological point of view—no one 
knows how, why, or when a convulsion will take 
place, and no one, therefore, cares to run the risk 
of seeing his investments involved between two con- 
tending aspirants for the dictatorship of the country. 
When the new blood, that is steadily flowing into 
those countries, asserts itself, they will gradually 
take their place in the commercial world and create 
a market for northern products in exchange for the 
commodities peculiar to their own climate. They 
will follow in the wake of the Argentine Republic, 
Uraguay, and Paraguay for a time, and then join in 
the race with possible chances of winning the 
prize. 

The most widely known oil district of South 
America is that of Peru, and is confined to a com- 
paratively small area lying between Point Aguja in 
the south, and the town of Tumbes on the Gulf of 
Guayaquil in the north, a distance of about 250 
miles. In width it is about 150 miles, its western 
limit being the Pacific coast line and its eastern the 
steep slopes of the Andes. 

Within this territory the existence of petroleum 
has been known for centuries ; in fact the tradi- 
tions of the country indicate that it was utilised by 
the earliest inhabitants. After Pizzaro had esta- 
blished himself in the country, his people began to 








make use of the oil to obtain pitch, and the sim- 
plicity of their methods of obtaining it, is in itself 
an indication of the vastness of the deposit. They 
excavated shallow trenches, which filled with water 
during the rainy season, and from time to time they 
skimmed off the oil which collected on the surface. 
This was exposed to the direct rays of the sun, and 
evaporated until it left a thick glutinous deposit. 
The latter was then boiled down to a hard pitch, 
similar to that found in the West Indies as a 
natural product, and was mainly used to coat the 
insides of the jarros in which they kept their 
aguardiente and other spirits, showing that at 
that early date the non-action of alcohol upon the 
substance was known. The Spanish Government 
then assumed the monopoly of the industry, which 
yielded it a handsome profit. 

In 1830 Sefior Diego de Lama purchased the oil- 
fields lying near Payta on the Rio de la Chira, and 
worked the pits and trenches after the primitive 
method for many years. He was not allowed to 
rest in peaceable possession, however, for in 1868 
@ prospector came along and discovered him at 
work. A proposal to join and prosecute the work 
was refused by De Lama, so the prospector has- 
tened to ‘‘denounce” some adjoining oil land with 
the inevitable result—a lawsuit. It appears that 
at that time the law did not make any distinction 
as to the products of a mine, and when the suit was 
tried the land ‘‘ denounced,” a strip 31 miles lorg 
by 6 miles wide, was legally assigned to the new- 
comer. In 1873 the courts decreed that petroleum 
was not ‘‘denounceable,” but as they did not make 
their decision retrospective the rich oil lands re- 
mained in the hands of the interloper. 

A peculiar similarity between the oil-fields of 
Peru and Pennsylvania has been noticed by experts. 
The first coincidence lies in the fact that both dis- 
tricts are just west of the 80th meridian. The 
topographical structure of the Tumhas field is very 
broken and mountainous, showing the effects of 
volcanic action, and the range of the Andes to the 
east contains large deposits of anthracite coal, which 
is about the same distance from the oil deposits as 
are the coal measures of the Alleghenies from the 
Pennsylvania oil well region. 

The following description of the geological for- 
mation will also indicate a similarity between the 
two districts: A coating of sand about 8 in. thick 
covers the entire oil-field. A fossiliferous deposit 
of marine remains is found in the surrounding hills 
from 250 ft. to 300 ft. above the level of the sea. 
The same deposits are also found on the bottom 
lands, which prove that this part of the continent 
was, at some period, covered by thesea. The oil 
belt appears to belong to the tertiary formation. 
The shale varies from 30 ft. to 40 ft. in thickness, 
and these strata of shaie are interlined with thin 
lamina of blueish grey sand rock of fine texture. 
The first sand rock is met with at about 130 ft., 
and isfrom 5 ft. to 10 ft. thick. Out-croppings of 
sand rock are to be found everywhere, as they 
are found in Pennsylvania. The shale lies below 
the top coating of sand, and is completely saturated 
with oil. The second sand rock is found about 
300 ft. down, and the third at about 500 ft. 

In 1871 three wells were drilled to a depth of 
226 ft., 56 ft., and 38 ft. respectively, and re- 
sulted in a considerable quantity of oil being 
obtained, notwithstanding the shallowness of the 
wells. In 1872 another well was sunk at Punta 
Parina to the depth of 350 ft., or 50 ft. through 
the second sand, and the volume of gas and oil 
that was ejected suddenly rendered casing impos- 
sible for some time, and the well collapsed and 
further drilling was abandoned. After the pres- 
sure decreased, however, the well was cleaned out 
and tubed, and although valves were inserted to 
diminish the flow, a large quantity of oil was 
obtained for over a year. Again, in 1876, a well 
was driven to a depth of 500 ft. and is said to 
have yielded 1000 barrels a day, while another 
near by produced over 500. The large quantity 
of gas that issues from the wells in this district 
seems to indicate that the borings have not yet 
been carried deep enough to reach the main oil 
seams. 

In colour the oil is slightly darker than that of 
Pennsylvania, but this may be accounted for by 
loss of a large portion of its volatile properties so 
near the surface. From the deeper wells it yields 
about 72 per cent. of 110 deg. fire-test kerosene, 
when refined. 

The point at which most of the deeper wells 





have been sunk, is Zorritos on the coast, south of 
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THE YOSEMITE, ALASKA, AND THE YELLOWSTONE. 
(For Description, see Page 474.) 
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Tumbes, where there is at present a refinery of 


small capacity. 
(To be continued.) 





WINDING ENGINES FOR THE EAST 
ELLIOT PIT OF THE POWELL-DUFFRYN 
COLLIERY COMPANY. 

On our two-page plate and on page 481 we publish fur- 

ther illustrations of the winding engine which formed the 

subject of the two-page plate in our issue of September 

30. As already stated in that issue the engine has been 

built by Messrs. Thornewill and Warham, of Burton- 

on-Trent, for the East Elliot Pit of the Powell-Duffryn 

Colliery Company. This pit is expected to rank shortly 

as one of the most important in South Wales, and the 

engines which we illustrated have been designed with 

a view to raising 1400 tons of coal per day. 
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The geaeral arrangement is shown in Figs. 1 and 2, 
from which it will be seen that the engines are of thesim- 
ple type, having valves worked by a rocking lever, the 
cut-off being adjustable by the governor. The cylinders 
are 42 in. in diameter and the stroke is6 ft.; the metal 
is 1g in. thick. They are fixed to bedplates by eight 
¥-in. bolts. The nozzle-boxes, at ea:h end of the cy- 
linders, contain two valves each, both of the Cornish 
type. These valves are shown in detail in Figs. 4 and 
5, The steam valve is 10} in. in diameter and the 
exhaust valve 12 in, The cover over the exhaust valve 
is made very deep to reduce clearance, The spindles 
of the steam valves are fitted with dashpots at their 
upper ends, and those of the exhaust valves with cy- 
lindrical weights. These spindles are shown in detail 
in Figs. 15 to 16. The yoke of the steam valve is fitted 
with an adjustable spring-loadéd tumbler having steel 
toes which engage with similar toes on the wiper. 
This tumbler is adjustable in position by the governor 
and regulates the cut-off. The reversing gear is of the 
Allan straight-link type, and the eccentrics are placed 
on the opposite side of the cylinders to the valves. A 








weigh-bar, however, passes over the top of the 
cylinders and carries the rocking lever, or wiper, of 
the forward valve-box, that of the rear being swung 
from this shaft by means of a drag link, as shown in 
the elevation of the engine. ‘The steam valve is 
operated by a trip gear, and hence the end of the 
wiper working it is fitted with a hardened steel tongue 
to take the wear, as shown in Figs. 6 and 7. The 
various parts of the trip gear, which is the subject 
of a patent, are shown in Figs. 8 to 14. A cam, 
such as is shown in Fig. 11, is mounted loosely on 
the wiper shaft belonging to each valve-box, and 
is held in a position more or less inclined to the 
vertical, according to the position of the governor 
balls, the connections being as shown in the elevation 
of the engine. The spindles of the steam valves are 
shown in Figs. 17 to 18, and have, as will be seen, a 
long slot near the middle of their length. Through 
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che top of this slot is a 14-in. pin, as shown, in which 
is mounted the bell-crank lever or tumbler shown in 
Figs. 8 to 10. The shorter arm of this lever is fitted 
with a hardened steel plate to take the thrust of the 
wiper during the valve lift, whilst the curved end 
of its longer arm engages with the inside of the curved 
surface of the cam shown in Vig. 11, and already de- 
scribed, against which it is held by the action of a 
spring attached to its tail-piece. Hence the position 
of this tumbler depends upon that of the cam, which 
in turn is adjusted by the governor. When the 
balls of the latter rise the tumbler is therefore swung 
so that it slips off the end of the rocking lever 
sooner, and steam is accordingly cut off earlier. 
The steam brake is shown in Figs. 19 to 28 ; its action 
is obvious from the drawings. The indicator, showing 
the position of the cage on the shaft, is illustrated by 
Figs. 29 to 37. It consists of a vertical screw driven 
by the engine, and which, as it rotates, causes a nut 
to traverse up and down a vertical standard, giving 
what is practically a reduction of the motion of the 
cage in the shaft. - A bell is rung by the indicator as 
the cage approaches bank. 

The winding drum (Figs. 38 and 39) has cast-iron 
centres and wrought-iron arms, the latter being of Ly 
section. The rim is of wrought-iron plate, butt 
jointed, with cover strips riveted on. Aniron channel 
is riveted to the outer edge of the rim for the brake 
segments, and an L iron to the inner side for the 
wrought-iron lagging, which is § in. thick. The drum 
is 24 ft. in diameter. 

The engines are intended to work with steam of 
80 lb. pressure. Although they have not yet been 
tested to their full capacity in raising coal they were 
for a period of six weeks engaged in raising water 
which was flowing into the mine from a feeder at 
the rate of 1000 to 1200 gallons per minute. 





PUMPING ENGINES FOR HYDRAULIC 
MINING, N.S.W. 

THE pumps which we illustrate on page 484 are 
those to which we referred some little time back as 
having been built for hydraulic mining in New South 
Wales. In this colony a rich alluvial goldfield has 
been discovered on the banks of the Delegate River, near 
Bombala. The material consists of a bed of gravel 
30 ft. deep with an area of 200 acres, and which shows 
gold averaging about 2s. 6d. per cubic yard, and is 
peculiarly suited to hydraulic mining, but no body 
of water was available within any moderate dis- 
tance ata sufficient height to give an effective head 
for this purpose. Acting on the advice of their con- 
sulting engineer, Mr. H. C. Mais, M.I.C.E., the 
Delegate River Hydraulic Sluicing Company de- 
termined to create a head artificially by pumping 
into a reservoir constructed 150 ft. above the mine 
and about.a mile away from it. The order for the 
pumps was intrusted to the Austral-Otis Engineering 
Company, Limited, of Melbourne, who have built 
those shown on our engraving. These pumps are the 
largest yet built in Australia, and do much credit to 
the present standing of mechanical engineering in that 
colony. As will be seen they are of the duplex triple- 
expansion type. The cylinders are 114 in., 18? in., 
and 294 in. in diameter respectively, and pump 
plungers are 13? in. in diameter, the stroke being 
2lin. The weight of each set is 39 tons, They are 





designed to pump 4,500,000 gallons per day against a 
head of 300 ft. Steam at 120 1b. pressure is supplied 
by four steel multitubular boilers, 16 ft. long by 
6 ft. 6 in. in diameter, weighing 11 tons each. The 
boilers are mounted in brickwork, and have the 
‘‘Otis” arrangement of stepped gratesfor economically 
burning wood fuel. The whole of the plant was con- 
structed by the manufacturers in the short space of 
eleven weeks, 


THE COLUMBIAN EXPOSITION. 

WE — on page 477 some interesting engravings 
from photographs supplied to us by Mr, C. D. Arnold, 
the official photographer to the Columbian Exposition. 
These illustrations show the condition of the Electri- 
city Building and uf the Navy Department exhibit, as 
long ago as August last, since which date the same 
phenomenal rate of progress, that has distinguished the 
prosecution of the works under Mr. Burnham’s ener- 
geticmanagement, has been maintained. In fact both 
of the structures are by this time almost completed. 
We published a few weeks since (see page 345 ante) a 
view of the interior of the Electricity Building, the 
main feature of which is a great arched roof and tran- 
sept 115 ft. wide and 112 ft. high; around these gal- 
leries are various courts considerably less in height 
and with flat roofs. The illustration gives a good idea 
of the elaborate architecture of the building, which 
has been designed by Messrs. Van Brunt and Howe, of 
Kansas City. Some time since we published very com- 
plete descriptionsof the United States Navy Department 
exhibit. This exhibit isto be contained in a full-sized 
reproduction of an American line-of-battle ship of the 
most modern type. This model is 348 ft. long and 
69 ft. 3in. wide. It is built on a platform foundation 
in the waters of Lake Michigan, and will be complete 
in its equipment, guns, and crew. This reproduction 
is protected by a breakwater which is shown in the 
illustration. 








NAVAL GUNS. 
To THE EpiToR oF ENGINEERING. 

S1r,—Although we now see little in print about failures 
of guns in Her Majesty’s service, yet even here in Aus- 
tralia rumours now and then get about which tend to 
show that the great gun problem has not yet been satis- 
factorily settled. 

The importance of the question must be my excuse for 
asking 7 for space to point out one very simple aspect 
which I am afraid up to the present time kas not received 
the attention it deserves. 

At the commencement of the present year Captain 
Noble, C.B., F.R.S., communicated to the Royal 
Society some “‘ notes on the energy absorbed by friction 
in the bores of rifled guns,” in which he states that 
during his experiments he found that the loss of energy 
due to the extra friction caused by the deposit of a pre- 
vious discharge, amounted to 2.73 per cent. of the total 
energy developed. 

The modern projectile is, of course, well known to most 
of your readers, but it will perhaps make my point 
clearer if I quote Captain Noble’s description of it in the 
so! referred to. He says: ‘‘ The rotation of themodern 

reechloading —— is generally given by means of a 
copper ring or band on the projectile, on a plan originally 
proposed by Mr. Vavasseur, the diameter of this ring 
being not only somewhat larger than that of the bore, 
but even larger than the diameter of the circle repre- 
senting the bottom of the ves, and the projections 
which give the rotation are formed by the pressure of the 
powder gases forcing the ‘driving band into the grooves 
of the gun. At the commencement of rotation the driving 
ring is consequently exactly moulded to the section of the 
bore at the seat of the shot, and under the conditions 
due to the pressure to which the gun is at the moment 
subjected. It will be readily conceived that a band or 
ring, moulded as described, may give rise to considerable 
friction in its passage through the bore, and the amount 
of this friction may be modified to a considerable extent 
by various cirumstances.” 

Now, considering that Captain Noble’s experiments 

rove that even with (I presume) a new gun, with the 

re carefully cleaned and oiled, the energy expended on 
moulding this ring and forcing it through the bore is very 
considerable, the question naturally presents itself, Are 
the guns in Her Majesty’s service always carefully cleaned 
and oiled? Are they never allowed to get rusty? And 
are they ever fired in the latter condition ? 

The probable effect of a modern projectile being moulded 
and forced through a rusty bore, or even through a bore 
of uneven surface at a velocity of some 2000 ft. per second, 
does not need the scientific knowledge of an ordnance 
committee to gauge. It is self-evident to any practical 
engineer. 

Further, to a practical mind it would appear that 
when the ring of the projectile has been ‘‘ moulded,” 
even in a perfectly clean and well-oiled gun, to this 
extent, the limit of safety of either gun or projectile has 
pretty nearly been reached, and if the projectile by some 
accident, and accidents will happen, is allowed to pass 
into service with the band or ring just a shade larger than 
the proper thing, is it not natural to conclude that this 
limit might be exceeded, and in time cause the destruction 
of the gun? 

The deplorable condition of the bores of some naval 
guns is seen in this colony, even when the ships which 
occasionally visit us are cleaned up for public inspection. 

The absence of any arrangement for lubricating the 
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bore—the airy manner in which instructions are given to 
fit ‘augmenting strips ” to the projectiles when the bore 
is worn, and the very crude manner of doing it—all lead 
me to think that more science has been devoted to the 
investigations of failures hitherto than is altogether neces- 
sary, and what is wanted is a little common sense and 
practical knowledge. 
I am, Sir, your obedient servant, 
: MOopDERN PROJECTILE. 
Adelaide, South Australia, September 5, 1892. 





ON THE PARTICULAR FORMS WATER 
ASSUMES ON STEAM ENGINE CYLINDER 
WALLS AND PASSAGES. 

To THE Eprror or ENGINEERING. 

Srr,—There has been some discussion on the Continent 
lately on this subject. A large amount of water is cer- 
tainly condensed on engine cylinders, and the question is, 
does it take the form of films, drops, dew, or of the finest 
mist? Are these particles of moisture at rest or in 
motion on the internal surfaces during the different parts 
of the steam and exhaust stroke? The relative tempera- 
ture of this water on the surfaces, to that of the walls and 
the steam, will depend a good deal upon this point. The 
quality of the steam, and also the temperature of the 

walls, will also doubtless affect the forms of water. 
fixing to an ordinary cylinder indicator cock, a 
small cylindrical glass apparatus with double sides with 
air in the annular space between them, the condensed 
steam on the glass and iron surfaces can be seen and 





ee an 


Fic. 1. Stream STROKE, 





Fic. 2. Exuavust STROKE. 


observed and its character approximately determined. In 
different engines the moisture on these surfaces varies 
much, from drops of about 4 in. in diameter to the finest 
mist. 

Another apparatus, with vertical glass walls and metal 
covers, gives the conditions more like those of a working 
engine. There are two valves, one for the inlet and one 
for the outlet of the steam. The following rapidly chang- 
ing phenomenon can then be seen and studied. Conden- 
sation of water on all the internal glass and metal surfaces 
during the steam stroke, with immediate evaporation at 
the opening of the exhaust, no repose or uniformity, but 
rapid and constant motion of water on all the surfaces. 

Tt may interest your readers (with your permission) to 
see a copy of the inclosed two instantaneous photographs 
taken lately by my son from this apparatus—or g 
revealer—one (Fig. 1) from the surfaces during the steam 
stroke and one (Fig. 2) during the exhaust stroke. : 

The photographs were obtained when working with 
30 Ib. of saturated steam, about in. of vacuum, the 
cylinder filled and emptied_thirty-four times per minute 
and the walls not heated. During the steam stroke mist 





and drops of all sizes from about ;}, in. up to at least 4in- 
in diameter are seen in rapid motion on the glass and 
metal walls and very few films. On the opening of the 
exhaust, again, movements on the surfaces and violent 
ebullition, evaporation of the mist, smaller drops, and 
most of the water. All the drops on the cold walls during 
the exhaust stroke however are not evaporated, but the 
largest drops are seen to break away in the middle under 
the reduced pressure. 

Two cylindrical glasses with steam in the annular space, 
forming a steam jacket, were next used, to see what 
difference, if any, there would be on the internal sur- 
faces, all the other conditions being kept thesame. In 
this case only the finest white mist was momentarily 
observed on the surfaces with immediate disappearance 
at exhaust; no other drops were visible. 

In this last experiment the glass walls were much 
hotter than in the first. The weight of steam used was 
measured in both cases, and indicator diagrams were 
taken, but no piston was used. The steam was cut off at 
about one-fifth. 

A photograph has also been taken of the wet vertical 
surfaces of the jacket, and as the conditions are so dif- 
ferent to those inside the cylinder, the character of the 
moisture on the surfaces is, as might be expected, also 
very different. 

When the drops inside the cylinder are a little larger 
than in. (3 mm.), or say 4mm., they run down the ver- 
tical sides and drop off the top horizontal cover. 

The eye follows with difficulty the storm of fog, mist, 
and drops of various sizes dashing against the walls in all 
directions, 

To make the subject clear in a few words is not easy, 
and the only excuse for this rather long letter. 

Yours truly, 
Bryan Donk, Jun. 

Bermondsey, October 10, 1892. 





BOAT DAVITS. 
To THE EpiTor or ENGINEERING. 

Srr,—In your last issue I notice an illustration and 
description of an improved boat davit, which is being 
introduced by Mr. Sample, of Newcastle-on-Tyne. The 
arrangement shown is practically the same as one I intro- 
duced some five years ago, and which you were kind 
enough to illustrate in your valuable paper. In my 
arrangement the davits were spaced wider apart than the 
boats, they fell horizontally, and two boats were stowed 
one above the other, but I went a little further, as I 
arranged mechanical means for working the davits out 
and in. Not having time to follow it up nothing was 
done with it. Captain Price, the chief Board of Trade 
surveyor, and others who examined the working model 
expressed their satisfaction with it. 

Yours truly, 
P. 8. Witson. 

23, Leadenhall-street, E.C., October 10, 1892. 








LOSS OF PRESSURE IN STEAM PIPES. 
To THE EpiTor oF ENGINEERING. 

Srr,—Can any of your readers help me in the fol- 
lowing : 

In laying down an engine and boilers it is necessary to 
place them 150 yards apart. The pipes proposed being 
10 in. in diameter. 

What I wish to know is what effect will this distance 
have upon the steam, and about what loss will there be ? 

Would there be a falling in pressure from boiler to stop 
valve, the pressure being 100 lb. ? 

Would it be possible to superheat the steam before 
entering the cylinder, and, if so, how ; or what would be 
the best means to reduce loss ? 

And oblige, yours truly, 

October 11, 1892. BoILer. 
ay correspondent omits from his inquiries one parti- 
cular, without a knowledge of which no answer is possible. 
This particular is: How much steam does he uire his 
10-in. steam pi to convey? There is no difficulty 
whatever in working an engine and boiler 150 yards apart, 
and the loss of pressure need be very small—not more 
than 5 lb.—if the pipes are of the right size and properly 
clothed. An efficient steam separator, to remove any 
water produced by condensation, should also be fitted 
close to the engine. ‘‘ Boiler’s ” query as to superheating 
admits of no general ron, ; the answer must depend upon 


nl 


local conditions.—Eb. E. 








PURIFICATION OF SEWAGE BY 
MICROBE 


To THE EpiToR OF ENGINEERING. 

S1r,—My attention has just been called to the leadin; 
article under the above heading in your issue of the 7th 
instant. 

I write to correct erroneous impressions (prejudical 
to the well-established claims of the ‘‘ Amines” process) 
likely to be produced by the passage on page 454, relating 
to “sludge,” which states, amongst pet things, ‘‘ that 
sludge, unless it is pressed, rapidly becomes a nuisance.” 
This is not the fact in thecase of the wet sludge from the 
‘* Amines” process, as carried out at Wimbledon. 
the contrary, ‘‘ Amines” sludge, and it alone of all wet 
sludges from any process whatsoever, is absolutely non- 


lass | putrescible. Pressing the sludge at Wimbledon is re- 


sorted to only in order to make the sludge portable. 
I am, Sir, your obedient servant, 
Hueco A. CottHem, Managing Director. 
101, Leadenhall-street, E.C., October 10, 1892. 





* See ENGINEERING, vol. xliv., page 337. 


On | Leeds were employed in these branches o: 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike at a Whitby Shipyard.—The labourers employed 
at the Whitehall Steamship Building Yard, of which 
Messrs. T. Turnbull and Son are the proprietors, have 
come out on strike. The reason alleged is on account of 
the dismissal of one of the members of the Labour Union, 
and in whose place an apprentice has been put. The 
effect of the strike is to throw a great number of other 
men out of employment who have nothing whatever to do 
with the dispute. 


Working Hours in Mines.—Mr. Cowey, president of 
the Yorkshire Miners’ Association, addressing a mass 
meeting of members at Leeds, on Monday, said they had 
now a splendidly organised body, numbering about 60,000. 
They were going to —_ the Eight Hours’ Bill, and they 
would have no local option about it—not a bit of local 
option. They intended to have ‘‘ the Bill, the whole 
Bill, and nothing but the Bill,” and that Bill should regu- 
late all labour underground, whether in the coal, slate, or 
clay mine. They would not get anything without squeez- 
ing, and they would only get that for which they did 
squeeze. 


Associated Iron and Stcelworkers.—A meeting under 
the auspices of this pe for the purpose of extending 
combination amongst the local working men, was held at 
Rotherham on Saturday. In the course of an address 
Mr. H. Sanders said he should do his level best to develop 
discontent amongst the ironworkers and others who were 
working twelve-hour shifts and for six days or six nights 
a week. Where the trades worked the shortest hours, 
there were found the fewest unemployed, and where the 
longest hours prevailed there were to be noticed the 

reatest number of men needing situations. As to 
Gases the next industrial struggle in it would be 
the worst that had ever happened—it would be war to 
the knife. The organised force in the town was of such 
a nature that the dispute, no matter whether it was in 
the coal, iron, stove-grate, brass, building, or other trades 
would be the concern of every workman in it. The 
labour movement was spreading and was destined to 
become a greater force in the country. 


Union of Enginemen and Firemen.—The movement for 
establishing a district union of enginemen and firemen, 
apart from the Miners’ Association, of which up to now 
most of the men have been members, is being successfully 
conducted, and lodges are being established in all the 
industrial centres. 


The Heavy Trades.—Reports to hand show that the 
iron and steel trades of the district are in a depressed 
condition. There is no alteration of note in connection 
with the pig-iron market. Though local requirements 
appear to be diminishing, smelters are disposing of their 
surplus elsewhere and no immediate reductions are 
looked for. Manufactured irons find a slow sale, bar of 
best and medium qualities moving off the most freely on 
home and East Indian account, the latter also taking fair 
amounts of both Bessemer and crucible cast steel. For 
railway material the demand is falling off, but there are 
still good orders in hand, and rates as given last week 
are upheld. Engineers and other surplus hands in the 
large establishments continue to be discharged owing to 
bad trade. No fresh contracts have been secured by the 
armour-plate houses, and there is a decrease in Govern- 
ment’s requirements in other directions. Coal and coke 
are in full supply at the rates of a month ago and no like- 
lihood of prices being increased at present. 





Tue Mississtpr1.—It has been ascertained that about 
one-third of the destructive crevasses in the levees of the 
Mississippi, in Louisiana, this year were due to craw- 
fish holes, which weakened the embankments. 





Be.e1an Coat Mintnc.—The production of coal in Bel- 
gium last year was 19,615,644 tons, as compared with 
20,565,960 tons in 1890. The value of the coal raised in 
Belgium in 1891 was computed at 10,360,000/., as com- 
pared with 11,600,000/. in 1890, showing a reduction of 
1,240,000/. last year. The number of coal mines in 
activity in Belgium last year was 132, as compared with 
131 in 1890. The average selling price obtained per ton 
last. year was 10s. 6d. per ton, as compared with 11s. 2d. 
per ton in 1890. 





Lerps ASSOCIATION OF ENGINEERS.—At the first ordi- 
nary meeting of the session of this Society, the president 
(Mr. Robert Lupton), in his opening address, referred to 
the remarks of the president of the Leeds Chamber of 
Commerce on the state of trade, and deprecated tke ten- 
dency to give a bad impression in busy times by making 
out that trade was not as good as it really was. Orders 
he said, were easiest to obtain when work was brisk, an 
a good appearance should, therefore, be maintained. 

eds was now in the first rank in the engineering 
world. Makers of hauling engines, locomotives, trac- 
tion engines, blowing engines, and hydraulic machinery 
had come to the front. Textile machinery had been 
made in Leeds for fully fifty years for all parts of the 
world, and war material and the best of machine tools 
were also produced. From 12,000 to 14,000 poorte in 

f the trade, 
There was ample scope, he added, for new inventions, 
and he drew attention to a beautiful specimen of work pro- 
duced by a machine for drilling square and other angular 
holes in metal. Messrs. R. H. Wood, Towler, Craister, 
Scriven, Tempest, Drake, Atkinson, and Blackburn, also 
addressed the meeting on the various points raised by Mr. 
Lupton, and a hearty vote of thanks, proposed by Mr. 
— and seconded by Mr. Wood, was accorded 
to him. 
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HYDRAULIC CANAL 


LIFT. 


DESIGNED BY MR. ADOLPH PRUSSMANN. 


Fig.t. 


1168 


Tue many disadvantages of locks have of late years 
made engineers turn to hydraulic lifts, where great 
differences of level were to be overcome, and where 
the traffic was sufficient to justify the outlay. Ordi- 
narily a single lock is unsuited to overcoming a dif- 
ference of level greater than 12 ft. to 14 ft., and hence 
if greater heights had to be surmounted a chain of 
locks was necessary. A single lift, on the other hand, 
can free a height of many feet. The most important 
of these erected, as yet, are at Anderton, Fontinette, and 
La Louviére, but as yet none have been constructed 
capable of dealing with greater loads than 100 to 300 
tons. With greater loads than these either the number 
of presses must be increased or their size, in which 
case trouble is likely to be experienced in securing 
sufficient strength ; as the resistance of a thick cy- 
linder to high internal pressures increases but slowly 
with an increase in the thickness of the walls. To 
avoid this a German engineer, Mr. Adolph Priissmann, 
whose London agent is Mr. H. Wedekind, of 158, 
Fenchurch-street, has designed a mew system of lift, 
in which the use of water under pressure is dispensed 
with, and a description may be of interest to our 
readers, 

This system consists in supporting a movable trough 
upon a number of floats, moving in wells sunk below 
the ground level. The general arrangement is as in 
Fig. 1, which shows a longitudinal section through the 
trough when it is in its , oe position, The floats 
aaaaaqare intended to be always submerged, and 
are designed to just balance the weight of the trough 
when full of water. They are perfectly air-tight, and 
are built sufficiently strong to withstand the highest 
pressure to which they may be subjected. Above 
these floatsare cylinders } b b b b, which extend above 
the surface of the water in the wells and support the 
boat trough on their upper edges by suitable connec- 
tions. The interior of these cylinders communicates 
with the water in the wells through the medium of a 
suitable valve. It will readily , ot seen that this 
arrangement gives a means of controlling the motion 
of the floats, and the trough connected with them, at 
any time. Thus, suppose a small surcharge is added 
to the trough when at its highest position ; then, 
since in the normal condition of things the weight of 








the trough and its connections is just balanced by the 
buoyancy of the floats, the trough will commence to 
descend ; but if the valves between the cylindrical 
spaces above the floats and the well are closed, its 
motion is almost immediately arrested, and the lift 
will not descend till by opening these valves the water 
in the well is allowed to flow into this space. Again, 
if the trough is moving upwards, closing the valves 
will prevent the water in this space flowing back to 
the well, and hence the motion is stopped. 

In practice the surcharge in the trough mentioned 
as being necessary to bring it down to a lower level, 
is attained by adevice to be described presently, by 
which the amount of water in the trough is increased 
beyond that sufficient to balance the floats. Suppos- 
ing the valves connecting the cylinders with the 
wells are open and that the trough has a surcharge, 
it then descends to the level of the canal below. Just 
before it reaches this point, however, the valves 
already mentioned are closed, and the motion of the 
trough is stopped, the extra buoyancy required to 
balance the surcharge being supplied by the water 
inside the cylinders standing at a lower level than 
that in the wells. The water in the trough, however, 
stands at a higher level than that in the canal, and 
when communication between the two is opened, a 
flow takes place from one to the other, reducing the 
amount of water in the trough, and hence the weight 
supported by the floats. 

he weight'on the floats is thus brought into balance 
with their buoyancy. The equilibrium is, however, 
unstable, as any further rise, however small, of the 
trough would cause more water to flow to the canal, 
and destroy this equilibrinm. In this way the trough 
would soon empty itself and would rise at a high speed 
to its former position, and, perhaps, destroy the upper 
works. This result is, however, prevented by means 
of the cylindrical spaces above the floats. The valves 
being kept closed, the water level which, before the 
gates at the ends of the trough were opened, and the 
surcharge there destroyed, was below the level of that 
in the wells, rises with the trough, and soon reaches to 
a higher level than that in the wells. The additional 
weight thus brought on the floats soon more than 
compensates for that which would be lost by an addi- 




















tional small rise of the trough, through its open ends, 
and stable equilibrium is established. But now the 
level of water in the trough is slightly below its 
normal level. Hence in closing the gates of the trough 
so as to prevent more water escaping, and opening the 
valves so as to allow the water in the cylinders and 
troughs to come to the same level, the buoyancy of 
the floats is in excess of the weight upon them, and 
the trough mounts to its former level. On nearing the 
top the valves are closed, and as the continued motion 
upward then raises the. level of the water in the 
cylinders above that in the wells, a surcharge is pro- 
duced which soon compensates for the deficiency of 
water in the trough, and quickly brings it torest. On 
opening the gates between the end of the trough and 
the upper canal a slight flow takes place from the 
latter into the former, causing the floats and their load 
to descend slightly ; this causes a further flow to take 
place till equilibrium is established by the level of the 
water in the cylinders descending below that in the 
wells. The trough has now a surcharge of water in it, 
and is ready to makea second trip downwards on open- 
ing the controlling valves. It will be noticed that 
each time the trough makes a downward journey it 
transfers a body of water from the upper canal to the 
lower. This, however, is only a very small percentage 
of the total capacity of the trough, and is of course 
out of all proportion to the quantity of water which 
would be lost in making a similar descent by locks. 





Concrete IN Harsour Works: Erratum.—In our 
article on this subject, which appeared in our last issue, 
the word ‘‘one-sixteenth,” which occurs in the sentence 
of the third column, reading, ‘‘ Large lumps of slag were 
incorporated with the concrete above water to the extent 
of about one-sixteenth of the mass,” should be one-sixth. 

Street Ratrs iy tue Untrep States.—The production 
of steel rails in the United States in the first half of this 
year amounted to 865,120 tons. The corresponding output 
in the corresponding period of 1891 was 579,929 tons ; in 
the pee se period of 1890, 1,032,658 tons; in the 
corresponding period of 1889, 719,572 tons ; in the corre- 
sponding period of 1888, 775,261 tons ; in the correspond- 
ing period of 1887, 1,144,080 tons ; and in the correspond- 
ing period of 1886, 707,447 tons. 
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THE LONDON WATER SUPPLY 
COMMISSION. 

AFTER a very fair vacation the Royal Commission on 
the Water Supply of London have resumed their inquiry 
at Trafalgar-square Buildings. The Commissioners are: 
Lord Balfour of Burleigh (chairman), Sir A. Geikie, Sir 
G. B. Bruce, Professor Dewar, Dr. Ogle, Mr. G. H. 
Hill, and Mr. James Mansergh, Mr. F. Gaskell being 
secretary. The first witness called was 

Mr. T. Hawksley, the eminent water works engineer. 
Putting the watershed of the Thames at 3766 square 
miles, and assuming a 6-in. rainfall, he calculated that in 
the driest years there would be 877 million gallons of 
water passing over Teddington Weir available for supply. 
Then allowing 23 gallons a head per day for six 
million of people, the Thames supply, supplemented 
by a certain quantity from the River Lea, sufficient 
provision could be made for 25 years to come. The 
London water companies gave 32} gallons per head, but 
he considered that extravagant, for there was great 
waste, and with proper fittings, under efficient inspec- 
tion, 23 gallons ought to be sufficient. One suggestion for 
increasing the London supply was the erection of storage 
reservoirs on the upper tributaries of the Thames, but 
similar reservoirs were also suggested for the lower parts 
of the rivers. The Conservancy engineers had found 
available eligible storage grounds for 20 million gallons, 
while the water companies’ engineers had devised other 
storage for 18 million gallons, but even these would not 
exhaust the capacity of the river. There were, in fact, 
many spots in the el valley where such reservoirs 
could be erected ; for example, a few miles above Oxford 
there was a site on which a reservoir able almost 
by itself to supply all that was required, could be put up. 
Storage for 168 days would be as long a period as would 
be necessary, and reservoirs to hold 17,368 million gallons 
would provide that supply. The cost of such a system 
of storage would probably be between 4,000,000/. and 
5,000,000. Considering the Lea next, Mr. Hawksley 
said he estimated the natural yield of that river at 
80 million gallons a day, of which he allowed 5 million 
gallons a day for navigation. The New River Company 
and the East London Company took about 6 million 
gallons, but they calculated that by pumping they could 
get 24 millions a day more—the New River Company 
zi_ millions and the East London Company 3 million 
gallons, That was without storage reservoirs, but with 
storage reservoirs they could easily get a further 10 mil- 
lion gallons, which would bring up the total to 90 
million gallons. Referring to what he called exaggerations 
of the alleged river pollutions, the witness stated that he 
had investigated them very carefully, and he was satis- 
fied that there was no foundation for a statement that if 
one case of cholera arose at Oxford the metropolis might 
be decimated. Speaking from his own knowledge and 
experience he declared that such a thing was impossible, 
for rivers had self-purifying powers, by an oxidising pro- 
cess, and no obnoxious matter that got into a large river 
in small quantities could ever reach the lower portions. 
The organic carbon and organic nitrogen, which some 
chemists talked so much about, had been proved to be a 
very small matter, and the returns of the Registrar- 
General showed that London was the healthiest city in 
Europe. Admitting that the population along the 
Thames was not evenly distributed, but was congregated 
upon the streams rather than upon the uplands, Mr. 
Hawksley said that did not alter his view, because all the 
centres of the population had sewage farms and _precipi- 
tation works and other means of excluding obnoxious 
matter from the Thames. 

The Chairman remarked that that was not the case with 
Staines, and that it had been shown that there was con- 
siderable sewage and pollution and drainage from fac- 
tories in 1888 and in 1890, and that the Conservancy had 
served notices in 121 cases. 

Mr. Hawksley replied that Staines had only a popula- 
tion of about 5000 people, of whom perhaps not more than 
1000 sent anything into the river, and there was not even a 
discoloration of the stream 50 yards away from the outfall. 
Speaking furtheras tothedangerof cholera beingspread bya 
river the witnessmentioned theremarkable fact thatcholera 
might go up rivers, but it would not go down. If a town 
on a river had cholera, according to the general theory, 
ali the towns below would receive it, but having had a 
deal to do with cholera, both at home and abroad, he 
knew that the very reverse was the case. Mr. Hawksley 
was examined at some length on this subject and on other 


ints. 

Sir Frederick Bramwell, C.E., gave evidence mainly 
on the question of a reduction of supply, and he expressed 
the opinion that the present supply of 324 gallons per 
head per day might be brought down to gallons—20 
gallons for domestic use and 6 gallons for trade purposes. 
On two occasions, in 1856 and in 1866, the New River 
Company had reduced the supply, although at each period 
there had been of course an increase i2 the population. 
And a water company in which he had an interest had sup- 
plied a suburb 16 miles outside London at the rate of only 
17 gallons per head per day, and although the houses were 
of a good class, having baths and gardens, that had been 
found sufficient. The supply was constant and unre- 
stricted throughout the day, and it had to cover the 
watering of the roads during the summer. In further 
support of this contention Sir Frederick compared the 
New River supply of 28.26 gallons per head with other 
companies reaching in some instances 36.35 gallons, and 
giving a mean of 30.97 gallons, and argued that what 
one company could do others could do. Assuming a re- 
duction being made to 26 gallons a head the New 
River supply would have to be reduced from 28.26 gallons 
the West Middlesex from 29 gallons, the Southwark an 
Vauxhall from 28 gallons, and soon. This decrease he 





believed could be effected under the companies’ existing 
powers without the intervention of Parliament, and by 
way of illustration he mentioned that the Lambeth Com- 
pany had so reduced their quantity by using waste-water 
meters. Incidentally he expressed the view that the 
present supply from underground wells might be in- 
creased without prejudice to the surface streams. _ 

Mr. Baldwin Latham, C.E., informed the Commissioners 
that in his opmion there was in the Thames and the Lea, 
and in the chalk formation around London, sufficient 
good water to supply the metropolis and its neighbour- 
hood for a century to come. In his calculation he had 
allowed for all the districts outside London which would 
take water from the available London area, and where 
the water abstracted would not return to the sources of 
supply. The district, for instance, supplied from the 
Colne Valley drew from above the intakes of the London 
water companies, and that water passed over Teddington 
Weir. The population in London was not increasing by 
at all so rapid a ratio as in the whole of the country, and 
taking all things into consideration respecting London, 
he believed that the total population who would require 
a supply forty years hence would be under 9 millions. For 
them 31} gallons per head per day would be sufficient, 
and of that he belioved only 15 gallons would be used for 
domestic purposes. Therefore in forty years’ time, roughly 
speaking, about 275 million gallons a day would be re- 
quired. The supply from the Lea he put at 70 million 

allons a day, assuming that all the water was coming 
on from the weirs, and that there was adequate 
storage accommodation. A storage capacity of 877 mil- 
lion cubic feet would be required ; and he believed there 
were sites on the Lea where suitable and adequate reser- 
voirs might be erected. If proper compensation were 
given to the mills the rivers and streams immediately 
round London would, in his opinion, provide 250 million 

allons a day. Being questioned with oe to pollution 
fir. Latham confirmed the views of Mr. Hawksley, 
observing, as the result of his own experience, that 
wherever river water was used those districts were the 
healthiest, and adding that he had never known of any 
case of river water properly filtered being found to be 
deleterious. In the case of long rivers there were always 
to be found conditions with regard to oxidisation, and 
the exposure of minute organic life, which eventually 
and especially when combined with filtration, destroyed 
impurities. In illustration of this theory he described 
some striking experiences at Calcutta, where although 
the bodies of victims of cholera and smallpox had been 
thrown into the Hooghly, the germs had completely dis- 
appeared after the water had been properly filtered in the 
city. 

Professor H. Robinson, C.E., representing the various 

water companies on the question of increasing the avail- 
able supply, said he was satisfied that it would be pos- 
sible to achieve that by conserving the flow of the Thames, 
when there was an ample quantity for all purposes, so 
that there would be sufficient when there was a minimum 
flow of the river. To maintain a minimum flow of 600 
million gallons a day in the Thames it would be necessary 
to have a storage reservoir with a capacity of 44,000 
million gallons. Such a reservoir could = up in the 
Kennet Valley, for owing to the high rainfall the average 
discharge of the Kennet might be safely estimated at 
about 10 in. on the entire gathering ground, and that 
would yield more than 50,000 million 8 llons per annum, 
or, roughly, 1000 million gallons a week. The minimum 
total discharge of the Thames was 253 million gallons, 
and by increasing that to 6000 million gallons, 300 mil- 
lion gallons a day, sufficient to give 30 gallons a head 
per day to 10 million people, could be devoted to 
water supply, while the minimum flow over Teddington 
Weir ola be increased (and the river at the same 
time improved) from 153.9 million gallons per day to 
300 million gallons. The witness added that he saw 
no physical reason against such a reservoir being erected, 
and that its cost would probably not exceed three mil- 
lions, that amount including compensation for all property 
affected. If it was concluded that the present state of 
supply in time of drought could not be improved upon 
it seemed to him that the method he had described might 
be adopted. . 
Mr. Sony Marten, C.E., engineering adviser to the 
Board of Agriculture, likewise gave evidence on_the 
storage reservoir suggestion. Together with Mr. H. J. 
Rope, C.E.. he bad, on behalf of the Thames Conservancy, 
investigated the question whether by this method the pre- 
sent supply from the Thames might be doubled without 
reducing the dry weather flow over Teddington Weir 
below 200 million gallons a day. In July, 1887 (a dry 
month), the daily average abstraction from the Thames 
for the supply of London was 107 million gallons, and 
owing to a previous rainfall the flow over the weir was never 
less than 234 million gallons a day, but in the next month, 
while the abstraction was only 100 million gallons a day, 
the minimum flow had fallen to 154 million gallons a day 
—although on only nine days of the month was the flow 
over the weir less than 200 million gallons aday. To 
secure that as a minimum flow at all times over the weir, 
and also to provide another 107 million gallons a day for 
consumption, storage reservoirs would be required capable 
of yielding 130 million eapen a day for a period of 120 
days. Assuming that the entire future population of the 
metropolis was dependent upon the Thames for its upply, 
that provision would cover another 33 years, but if i- 
tional quantities were obtained from the Lea and from 
the chalk wells, provision might be made for forty or fifty 
years to come. : 

Mr. Marten described nine sites in the Thames Valley, 
which they, with the assistance of Dr. Henry Woodward, 
Professor Boyd Dawkins, and other geologists, had 
selected as suitable for the construction of the suggested 
reservoirs, explaining that they had deemed it advisable 





to divide the storage into several areas rather than into 
only one or two large areas, so that the metropolis would 
run less risk of inconvenience through repairs or acci- 
dents. He added that the estimated cost of these reser- 
voirs would be about 2,000,000/., and that he believed that 
not only were the sites the best that could be selected, 
but they were good in themselves, and that the water in 
the reservoirs would be at least as good as that flowin 
down the river. The sites chosen were: On the Wind- 
rush, above Burford ; on the Sherborne, above its junc- 
tion with the Windrush; on the Sor brook, Broughton, 
near Banbury ; on the Cherwell, near Morton Pinkney ; 
on the Swere, near Addeibury; on the stream near 
Deddington ; on the Doune, near Woodstock; on the 
Glyme, above Woodstock ; and on the Thame at Hard- 
wick, near Aylesbury. 

Mr. Henry J. Rofe, C.E., generally corroborated Mr. 
Marten, and in reply to Sir A. Geikie, as to the alterna- 
tives of sending the water down the river or carrying it 
in pipes, he said he should be inclined, even at extra cost, 
to convey it by pipes; but it would have to be filtered 
whichever plan was adopted. 

Mr. Binnie, engineer to the London County Council, 
being also examined, pointed out that in considering 
the proposed scheme of storage reservoirs in the Thames 
Valley the question of the available rainfall would have 
to be gone much more carefully into than had ever yet 
been done. 

Mr. John Hopkinson, president of the Hertfordshire 
Natural History Society, and Mr. Urban Armstrong 
Smith, engineer to the Hertfordshire County Council, 
gave evidence on behalf of that Council, and the Commis- 
sion adjourned to the 19th inst. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday afternoon, 5th inst., Messrs. Wm 
Pickersgill and Sons, Sunderland, launched a finely- 
modelled steel screw steamer of the following dimen- 
sions: Length, 320ft.; breadth, 41 ft.; depth, 23 ft. 6 in. 
She has been built to the order of Messrs. Robert Mackill 
and Co, Glasgow. The engines have been made by 
Messrs. George Clark, Limited, of Sunderland, the cy- 
linders being 23 in., 38 in., and 62 in., with 42 in. stroke. 
Steam is supplied by two extra-sized boilers working 
to 160 lb. pressure. 





Messrs. Mackie and Thomson, Govan, launched re- 
cently the Roubaix, a screw steamer of about 700 tons 
deadweight, built to the order of Messrs. Weatherley, 

, and Hussey, London. The vessel is one of two 
the construction of which was commenced in the Naval 
Works, Southampton. When operations were suspended 
there Messrs, Mackie and Thomson took the frames down 
and brought them to the Clyde, where the contracts are 
now being completed. The Roubaix is 170 ft. in length 
between perpendiculars, 25 ft. 6 in. in extreme width, and 
12 ft. 7 in. indepth moulded. She is fitted with a double 
bottom in the afterhold. Triple-expansion engines of 600 
indicated horse-power are to be supplied by Messrs. Muir 
and Houston, Kinning Park. 





Messrs. John Cran and Oo., Leith, have just completed 
and shipped in pieces a water boat for the port of Zan- 
zibar named the Lady Alice. The dimensions are 50 ft. 
by 13 ft. by 5 ft. 3in. She is supplied by the builders 
with compound surface-condensing engines and powerful 

umps, which will enable her to be used in the port as a 

re engine, and for supplying fresh orders to steamers. 





The new second-class cruiser Brilliant, built at Sheer- 
ness Dockyard under the Naval Defence Act, underwent 
her trials off Sheerness during last week. The following 
officers were present: Captain Douglas, in command of 
the ship; Mr. A. Row, chief constructor of the dock- 
yard; Mr. A. R. Pattinson, assistant to chief engineer 
of the Dockyard; and Mr. Edwin Cornish, chief _en- 
omg of the ship. The Admiralty was represented by 

r. R. J. Butler, and the machinery contractors, Messrs, 
R. and W. Hawthorn, Leslie, and Co., Limited, of New- 
castle-on-Tyne, by Mr. F. C. Marshall, under whose 
supervision the trials were conducted. In each case the 
draught forward was 15 ft. and ait 18ft. Gin. The mean 
results of the natural draught and forced draught trials 
were as follows : 





Natural Draught. | Forced Draught. 


| 
| 
oe ee | 147.8 | 146.7 
Starboard| Port. Starboard.| Port. 
ae 26 26.09 | 25.5 25.5 








Vacuum ee ve 

Revolutions in . eee exl ees 1325 | 142.8 141.4 
(High. 5] 45 44.5 | 49.7 51.8 

——- Intermediate, 28.4 | 26.5 | 321 30.8 
** (Lo .| 121 | 11:8] 186 14.1 


a ae 
Indicated 4 High .. --| 1064. | i . 
Horse- { Intermediate” 1414.9 | 1307.7 | 1702.8 1622.6 
Power. (Low ....| 1876.4 | 1825.3 | 
Total indicated horse- 
power of starboard and, 
| 


por -. 7512.6 9163.6 
Air pressure... oe ee 16 1.1 
Speed of vessel .. ee 19.2 20.4 





Owing to the coal being of an inferior quality a higher 
air pressure was found to be necessary than on the trials 
of the sister ship H.M.S. Sybille. As shown above, the 
8 of the Brilliant under both natural and forced 

raught is in excess of that anticipated by her designers, 
the official estimate being 18.25 knots under natural 
draught, and 19.75 knots under forced draught. During 
both trials the engines worked with perfect smoothness, 
and the boilers generated a plentiful supply of steam, 
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The new steel screw tug Kingston, recently launched 
by Messrs. G. Napier and Sons, from their patent slip, 
at Crosshouse, Southampton, went on her trial trip on 
the measured mile, Stokes Bay, on Wednesday, the 5th 
inst. The principal dimensions are as follows: Length 
over all, 66 ft. ; length on low-water line, 53 ft. ; breadth 
extreme, 13 ft. 4in.; depth moulded, 7 ft. 7 in.; load 
draught aft, 6 ft. 3in. The engines are of the compound 
surface-condensing type and boiler of the return tube 
marine type 100 lb. working pressure. The vessel attained 
. mean speed on the measured mile of nearly 10 miles per 

our. 





The Fairfield Shipbuilding and Engineering Company, 
launched on Wednesday, the 12th inst., from their yard 
at Govan, a handsomely modelled twin-screw steamer, 
built to the order of the Commissioners of Northern 
Lighthouses and intended for service in connection with 
the Orkney and Shetland Lights, including the Sule 
Skerry, which lies 40 miles to the westward of Orkney 
and the Fair Isles Light, situated midway between the 
Orkneys and Shetland on the island of that name. As 
the vessel will thus have frequently to cross the Pentland 
Firth and the ‘‘ Roost” between Orkney and Fair Isle 
she has been constructed of great strength, sufficient to 
enable her practically to keep at sea in all kinds of 
weather. The Pole Star is of the following dimensions : 
Length, 175 ft.; breadth, 26ft. 6in.; depth, 14 ft. 4in. 
Two sets of triple-expansion engines will be fitted on 
board, each set having three cylinders 144 in., 24 in., and 
30 in. in diameter by a 2 ft. stroke, which are calculated 
to maintain a mean speed of 13 knots atsea. The shafting 
is all of steel and the propeller blades of manganese 
bronze. Steam will be supplied from two single-ended 
cylindrical tubular boilers, fitted with corrugated furnaces 
and working at a pressure of 1601b. to the square inch. 
Accommodation for the commissioners and their officials 
is provided in a saloon with five state rooms, finished in 
polished hard woods with suitable upholstery. 


Messrs. Caird and Co. launched on Wednesday, 12th 
inst., from their yard at Greenock a steel screw steamer 
of 4500 tons gross for the P. and O. Company. This 
vessel was named the Manila, and is intended for the 
P. and O. Company’s China cargo trade. The vessel has 
engines of 3500 horse-power, and has accommodation for 
30 passengers, in addition to being able to carry 7000 tons 
of cargo, She has triple-expansion engines, 





MISCELLANEA. 

THE opening meeting of the session of the Birmingham 
Association of Mechanical Engineers was held on Satur- 
day last at the Grand Hotel, Birmingham. The presi- 
dent, Mr. A. Driver, occupied the chair, and the vice- 
chair was taken by Mr. J. Floyd, vice-president. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ende 
October 2, amounted, on 16,403? miles, to 1,520,5161., 
and for the corresponding period of 1891, on 16,321} 
miles, to 1,536,560/., an inrease of 824 miles, or 0.5 per 
cent., and a decrease of 16,044/., or 1 per cent. 


The two new steamers under construction by Messrs. 
Harland and Wolff, at Belfast, for the Union Steamship 
Company’s service to and from South Africa, are in a for- 
ward state, and the directors have decided to name them 
the Gaul and Goth respectively. A third steamer has 
been contracted for with the same firm, to be named the 
Greek ; she is of similar dimensions to the Gaul and 
Goth, viz.: Length, 400.7 ft.; breadth, 47.2 ft.; depth, 
26.7 ft.; gross tonnage, about 4830; net tonnage, 2123; 
twin screws ; two sets of triple-expansion engines ; dia- 
meter of cylinders, 18} in., 30 in., and 50 in.; length of 
stroke, 42 in.; indicated horse-power, 2000. 


In a paper read before the New York Railroad Club, 
Mr. Porcher remarks that cast-iron wheels under pas- 
senger cars, of more than 33 in. diameter, do not run 
longer than those of 33 in. diameter. Cast-iron wheels 
of less than 33 in. diameter, though occasionally costing 
less, are more troublesome in the end, and hence for 
freight cars 33 in. should be the standard diameter. In 
passenger service 36 in. is the maximum diameter ad- 
visable. In high-speed traffic there is less tendency to 
hot boxes with wheels of this diameter than with small 
a. which is important where lines run through sandy 

istricts. 


In the Chemical News Mr. Warren suggests an in- 
genious method of determining the quantity of steam 
produced in a boiler by a given weight of coal. Most 
waters contain chlorates, the estimation of which is 
easily effected by volumetric analyses. The only instru- 
ment required is a burette. The reagent isa standard 
solution of nitrate of silver, which is added to a known 
volume of water. The least excess of the silver solution 
is indicated by the red coloration, which argentic nitrate 
gives with potassium chromate. By comparing the 
analysis of the water in the boiler before and after the 
trial, the quantity of steam produced can be calculated. 
The method, whilst simple and ingenious, is, we should 
think, liable to be vitiated by priming. 


One of Alfred Williams and Co.’s Halliday windmills 
has lately been erected on an estate at Backwell, near 
Bristol, where there has hitherto been great difficulty in 
getting a sufficient supply of water, on account of the 
elevated position of the estate. Water is now taken from 
the Bristol Water Company’s main, which supplies a 
tank situated at a level 190 ft. above ordnance datum, 
being the foot of the hill approaching the estate. The 
windmill is placed over this tank, and is coupled direct 
on to the pump. The lift from this point is 360 ft., 
through 2500 ft. of pipe, and the water is delivered into a 





storage tank of about 6000 gallons capacity, from which 
it flows to the mansion. The work was carried out 
under the direction of Messrs. John Taylor and Sons, 
of Westminster. 


A meeting of the Institute of Marine Engineers was 
held on the premises of the Institute, 58, Romford- 
road, Stratford, on Monday, October 10, when the chair 
was occupied by Mr. L. P. Coubro, convener of Trans- 
actions Committee. The subject of the evening was 
entitled ‘‘Our Firemen,” and was brought before the 
meeting in a paper written by Mr. E. D. Murphy (mem- 
ber), chief engineer of the Empress of Japan, and read 
by the hon. secretary. In the commencement of the 
paper attention was called to the fact that asa rule the 
present system of selecting and engaging firemen is not 
conducive to the economical working of the boiler. The 
discharge notes are Pex yum unreliable, due partly to 
the careless way in which these are filled up, to a want of 
the responsibility, or ignorance on the part of those who 
write out the discharges. The system of continuous 
discharge books was strongly advocated. 


A new form of fire pump is being introduced by Messrs. 
J. and H. Gwynne, of the Hammersmith Iron Works. 
This pump is intended to utilise the pressure already in 
the mains, and to act by intensifying it. The pump 
is a small centrifuga! pump driven by an electric motor, 
the idea being to couple the motor up to the mains 
of the electric light companies, where such exist, at 
the locality of the fire. The centrifugal pump creates 
an additional head, and gives a larger range to the jet. 
The same firm are just completing two sets of centrifugal 
pumping engines for Egypt capable of lifting 80 tons of 
water per minute. They have also on hand two pumping 
engines destined to replace the historical engines at 
Haarlem mere, Holland. These new engines will be the 
largest centrifugal pumping engines yet built. The suc- 
tion main is 58 in. in diameter, and at their normal speed 
the pumps will each throw 400 tons of water per minute. 
We hope to illustrate these engines on their completion. 


The Colonial Secretary at Singapore, in a recent report 
on the kerosene trade of the colony, mentions a new oil- 
field, for some time known, but only recently become 
productive, in the northern part of the island of Sumatra, 
in the State of Langkat, with a seaboard on the Straits 
of Malaca. Concessions have been granted by the Dutch 
Government to both Dutch and English capitalists, but 
so far a Dutch company is the only one which has got to 
work, and, after a commencement within the last twelve 
months, it is now reported to be producing from 15,000 
to 20,000 cases per month, with a steadily increasing out- 
put. Altogether concessions have been granted for 
some 320 square miles of what has been pronounced 
by experts to be a very rich oil-producing territory, 
and being on the sea coast, and not, like the 
American and Russian oil-fields, far inland, and having 
besides an excellent deep water, well-sheltered harbour, 


d | its position may be said to be unique. Also the kerosene 


produced at Langkat is proved by a skilled English engi- 
neer to be of first-rate quality, being ‘‘ water-white” ab- 
solutely without ‘‘bloom” flashing by Abel’s test at 
83 deg. to 86 deg., and burning at 124 deg. to 126 deg., 
the percentage of kerosene yielded being fully equal to 
American and quite double that of Russian petro- 
eum. When itis borne in mind that the Russian output 
in 1891 was 34,000,000 barrels, the bulk of which was 
obtained from an area of about 7 square miles of the oil- 
field near Baku, the capabilities of the new oil-field in 
Sumatra may be judged, assuming that it fulfils the ex- 
pectations of those who have examined it. 


In a paper published in the Proceedings of the United 
States Naval Institute, Dr. Emmens, the inventor of 
emmensite, comments on the fact that the explosion of 
dynamite No. 1 containing 75 per cent. of nitro-glycerine 
is found to be more effective than pure nitro-glycerine 
itself. To explain this he proposes a “‘ ballistic” theory 
of explosives. The pressure on a vessel containing an 
explosive is due to the vis viva of the molecules. This 
vis viva is composed of two factors, mass and velocity, 
and hence the determination of the pressure alone 
does not indicate the character of the blow received 
by the walls of the vessel. This blow may be due 
to heavy molecules moving slowly, or light mole- 
cules moving quickly. He states that though the pres- 
sure is greater in the case of nitro- glycerine than 
dynamite, the character of the molecular shocks pro- 
ducing is different, and that is the reason of the greater 
effect of the latter. In testing explosives Dr. Emmens 
has made use of a segment of a sphere of lead suspended 
in the air with its convex side uppermost. To the flat 
base a cylinder case is affixed like the stalk to a mush- 
room in which the charge of explosive is placed. The 
effect is measured by the amount of indentation produced. 
The lead is scarred and pitted in such a way as to show 
that there is no approach to uniformity of pressure pro- 
duced by the es the gas molecules appearing to 
strike the lead like a charge of small shot. For utilising 
_ explosives in firearms Dr. Emmens has used cart- 
ridges lined with soft wood. The lining protects the 
metal of the gun against a disintegrating shock, and b 
its resilience enables the gaseous molecules to retain their 
energy in the form of motion, and to gradually join the 
onflowing current along the bore of the gun. 


The United States Consul at Victoria, in a recent 
report on British Columbia, mentions that coal is one of 
the chief products of the province, the export in 1888 and 
the three succeeding years having been two-fifths of the 
total exports. Both anthracite and bituminous coal have 
been found in many parts of the province. Veins of 
— exist near New Westminster and along the 
Thompson and Skeena Rivers ; bituminous coal has been 
found near Kamlops and deposits of semi-anthracite 





of good quality are being worked in the East Kootenay 
district. In Graham Island, one of the Queen Char- 
lotte Islands ‘‘a compact and brilliant anthracite” is 
being worked by companies of American and Victorian 
capitalists, but itison Vancouver Island that coal mining 
has been most developed. The coalfields there are de- 
scribed as of unlimited extent, and new discoveries are 
being made every year. At present the deposits worked 
are on the east coast, along Georgia Straits. Nanaimo is the 
centre of the coal trade of the island, and four large col- 
lieries are working near it. The veins generally lie hori- 
zontally, and vary in thickness from 24 ft. toll ft. The 
working is by vertical shafts from 200 ft. to 690 ft. in 
depth ; the class of coal obtained is semi-bituminous, of 
fine quality ; it has higher heating power, and bears 
transportation better than most of the coals found west 
of the Rocky Mountains. The statistics given in the 
report show that while the total production in 1874 was 
81,000 tons, it was 394,000 tons in 1884, and 1,029,097 
tons in 1891. San Francisco and the other Californian 
ports have always remained the best market for Van- 
couver coal, but it goes as well to Arizona, New Mexico, 
Oregon, the Sandwich Islands, Mexico, China, and 
Japan. Various great railway and steamship companies 
use it, also British and other war \essels. 


According to the last report of Mr. Michell, the British 
Consul at St. Petersburg, the whole foreign trade of 
Russia last year amounted to 112,348,276/., as compared 
with 136,027, 925/. in 1890, showing a decrease of over 17 per 
cent. The imports amounted to 38,276,549/., or 11,468, 2847. 
less than the _—- year. Apart from the general 
distress caused by the famine, this was due to 
the new Russian customs tariff, with its higher 
rates of duty on manufactured goods, machinery, and raw 
and half-worked products. It came into operation on Jul 
1, 1891, and the decline in imports would have been muc 
greater but that larger stocks were imported in anticipa- 
tion of the tariff, and the favourable exchange aided in 
increasing the imports during the first half of the year. 
In fact, theimport into Russia of manufactured articles 
especially has been reduced almost to a minimum by the 
high duties, and now the only imports are those cf articles 
which are not manufactured and cannot be produced in 
the country itself. The exports also declined by over 
11,000,0002. sterling, primarily owing to the failureof the 
crops, which led to the issue of special decrees prohibit- 
ing the export of all grain. The value of the direct trarle 
between the United Kingdom and the whole Russian 
Empire in 1890 was, roughly, 35 millions sterling, of 
which the exports amounted to 24 millions and the 
imports to11 millions. According to the Russian official 
statistics, the United Kingdom took nearly 28 per cent. 
of all the Russian exports, and sent more than 22 per 
cent. of the total imports. The Russian figures of the 
British trade with Russia are not available, but Mr. 
Michell says there is not much doubt that this trade is on 
the decline. This is due, on the one hand, to the ever- 
increasing rates of customs duty in Russia on all foreign 
goods, and, on the other, to a consequent gradual decrease 
in the British demand for Russian productions, the same 
class of goods being more and more supplied to the 
United Kingdom through other channels. 





Smoke IN TuNNELS.—To clear gas and smoke from 
tunnels the Pennsylvania Railroad Company is experi- 
menting with a fan near Baltimore. The fan is worked 
by electric power generated by a plant outside of the 
tunnel. It is expected that the fan will clean a tunnel 
of all smoke in five minutes. 

AMERICAN ORDNANCE.—A tube for the first 13-in. steel 
breechloading rifle gun for the United States Navy has 
been successfully jacketed at the Washington Navy Yard. 
The forgings were supplied by the Bethlehem Iron Com- 
pany. That for the tube is 461} in. long, with a greatest 
diameter of 244 in. and weighing 43,430 lb.; that for the 
jacket is 204? in. long, with a greatest diameter of 38} in. 
and weighing 38,665 lb. The weight of the complete gun 
will be 60} tons and its length 40 ft. 





GerrMAN STEAM NAVIGATION.—The dividends of German 
steam shipping companies have been declining of late. 
The German and South American Company has, how- 
ever, a good dividend record for the last decade, the dis- 
tributions made year by year having been as follows :— 
1882, 14 per cent. ; 1883, 8 per cent. ; 1884, 6 per cent. ; 
1885, 12 per cent. ; 1886, 10 per cent. ; 1887, 12 per cent. ; 
1888, 14 per cent. ; 1889, 14 per cent, ; 1890, 14 per cent. ; 
and 1891, 10 per cent, 





FARMERS AND CANALS,—The President of the Vienna 
Corn Exchange, in a recent speech, said that grain grow- 
ing in Europe has ceased to be remunerative, owing to 
the development of new agricultural regions, and to the 
lowering of railway rates. The only chance he could see 
for the European farmer was in the construction of a 
network of canals in Central Europe. Cheap water 
transportation would help the European farmer against 


Y|\the competition of the United States, India, and Aus- 


tralia. 


New ZEALAND Iron Sanp.—Mr. E. M. Smith, a member 
of the New Zealand House of Representatives, has re- 
ceived the following report from Sir J. Hector upon two 
samples of pig and bar iron, made from iron sand at 
Onchunga. Pig: This is superior in quality to the sample 
melted at Hinui Iron Works, Taranaki, in 1889; more 
finely granulated, and it is, besides, homogeneous. It is 
clearly a good pig iron. Bar: Thesample is very close in 
texture ; very fine in the grain, homogeneous, and per- 

ectly malleable, 
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THE COLUMBUS CELEBRATIONS. 

Tuts week there have been held, two ceremonials 
of intense interest, one in the small and classic port 
of Huelva, the other on the waters of the magnifi- 
cent harbour of New York. In the Old and New 
Worlds the same event was celebrated—that of the 
fourth centennial anniversary of the greatest dis- 
covery in the world’s history—the discovery of 
the American continent by Christopher Columbus. 
It would be difficult and indeed inviduous, to draw 
any comparison between the enthusiasm displayed 
by the crowds that gathered at Huelva, and the 
vast multitudes that lined the shores and covered 
the broad surface of the Hudson, but we may at 
least suggest that the motives which moved the two 
nations are very different. In the one case they are 
chiefly retrospective—the just pride of being able 
to claim a right to the great discovery, and the sense 
of inheritance in a noble past. In the other, the 
glory of a young nation knowing its strength and 
recognising no limits that can be set upon its future 
yet and power. These sentiments found 
a curious illustration in each pageant; at Huelva, by 
the reproduction of the three old-world, frail, and 
tiny vessels that bore Columbus and his fortunes 
over the unknown ocean; in New York Bay, by 
the flower of the American fighting fleet, types of 
the most modern and most powerful vessels that the 
United States Navy has produced. But these cere- 
monies, imposing as they are, serve only as the 
prelude to the famous Dedication of the Inter- 
national Exhibition at Chicago, which is to take 
lace next week. During three days — from 
ctober 19 to 21—the busiest city in the world will 
lay aside its burden of almost incessant labour, and 
devote itself to another form of work almost, if not 
quite, as arduous, that of worthily inaugurating 
the Exhibition it has completed, and which will 
far surpass in beauty and extent anything of the 
same kind that has yet been accomplished. Sus- 
tained effort, on a scale almost incredible, has 
brought the numerous and vast palaces to practical 
completion ; the work yet remaining to be done 
upon them is insignificant, although the grounds 
which will next year form an extensive and worthy 
setting for the buildings, are still in a somewhat 
backward state. Not that there is any danger of 
incompleteness on May 1 next, when the Ex- 
hibition will be opened to the public. Those who 
knew the magnitude of the task undertaken by the 
Exhibition authorities, were, a year ago, wholly 
incredulous, and listened to the assurances of the 
engineers responsible, as to idle boastings. But 
these engineers have more than redeemed their 
pledges, and the work of installing exhibits will 


5 |commence on November 1 next. Whatever may 


be the ultimate measure of success reserved for the 


86 | Columbian Exposition, one fact stands out clearly 
7 | beyond dispute—that the people of Chicago have 


to the full redeemed the pledges which they made 
to Congress, when the interests of the nation were 


88 | intrusted to them. Through trouble and opposition, 
89 | through difficulties of every kind, they have never 


relaxed their efforts for a moment, and next 
week they may confidently appeal to the ver- 
dict, not only of their own countrymen, but to 
that of the whole world, as to how they have 
acquitted themselves of their trust. By slow 
degrees the indifference, distrust, and prejudice 
against the Exhibition have been dying out, both 
in the Old World, and in some parts of the New, 
and the public mind is now prepared to receive 
the fact which, before another year has passed, 
will be undoubtedly and ineffaceably impressed 
upon it, that the World’s Fair of 1893 is destined 
to have a far greater and more lasting effect upon 
industry and commerce than any of the other 
exhibitions that have preceded it. 





This is not the place to predict to how great an 


extent the Exhibition of next year will have an 
international character. Many causes, chiefly 
those of distance and of tariffs, may combine to 
subordinate the foreign element at Jackson Park ; 
but if this be so, we do not see that the American 
nation will have any great cause for regret. The fact 
that almost all countries of importance have claimed, 
and obtained space, through their respective govern- 
ments, impresses the international character and 
secures the highest foreign official recognition. Be- 
yond this we do not see why the interest of those 
responsible for the well-being of the Fair should 
extend. The main object of every country in hold- 
ing a great exhibition, which involves so much 
labour, cost, and responsibility, is to promote the 
commercial welfare of the particular country in 
which the exhibition takes place. There are some 
people—but these are not concerned in trade, the 
promotion of which is the sole excuse for a great 
fair—who urge that the chief and only worthy ob- 
ject of an exhibition, is to instruct and elevate 
the masses. But these theorists are so few that 
they are overwhelmed in the vast majority whose 
aim is not to elevate, but to sell. A great exhi- 
bition is dependent on its exhibitors—thousands of 
units—all converging to the occasion offered them, 
and all actuated by the same motive, the desire 
to display their wares and to increase their trade. 
In these days of bitter competition, nation wars 
against nation, and sympathy may be sought for, 
but scarcely found, amongst those even of the same 
kindred. Yet to be successful, a great exhibition 
must be international ; in other words, the hosts 
must invite guests whose commercial interests are 
similar, to share with them the benefits that are 
to be obtained from expected purchasers. An 
ideal international exhibition (whether held in 
England, France, the United States, or elsewhere) 
would have its foreign courts filled with objects 
that would add beauty, interest, and lustre to the 
whole, but which would not offer inducements to 
the purchaser, and which would not, therefore, 
compete with the native producer. But this, of 
course, is impossible, for the sole object of the 
foreign exhibitor in incurring uncertain expense 
and infinite trouble, is also to extend his existing 
trade and to find new markets at the expense of 
the country entertaining him. There are thus 
directly opposite and opposing interests, and the 
battle of competition in all its phases is always 
fought hard and furiously within the boundaries 
of an exhibition, and it is probable, nay almost 
certain, that this battle will be harder and fiercer 
at Chicago next year than has yet been witnessed. 
No one is to be blamed for this; certainly not the 
Americans, who propose to mark a new epoch in 
commercial history next year. Certainly not those 
of their foreign guests and competitors, who realise 
that every year it becomes more and more difficult ° 
to retain and to extend trade. All the worse for 
those who, while keenly interested in the struggle, 
have not realised its importance and have not pre- 
pared for it as best they could. 

It is perhaps to be regretted that the fever of 
the presidential election is nearing its height in the 
United States just at the time of the Dedication 
Ceremonies of the Exhibition. We do not pretend 
to any knowledge of American politics, and may, 
therefore, be easily led into profound error. But 
we cannot dissociate from the unusual conditions 
that precede a presidential election, the efforts that 
have been successfully made to prevent a represen- 
tative delegation of the British Royal Commission 
from being present at the Dedication Ceremonies, 
nor the alarming statements that have been circu- 
lated in Germany, regarding the almost prohibitory 
rates to be charged for the transport of certain 
exhibits, chiefly textile goods, and which for the 
moment seem to jeopardise the success of the whole 
German section. The aim of such diplomacy may 
be to win votes by exciting prejudice or alarming 
financial interests, and having served its turn, it 
drops out of sight and is forgotten. Our conjectures 
may be wholly wrong, and if so we shall be pardoned 
on the ground of ignorance, but we prefer to 
regard these and other indications, as the natural 
products of an abnormal period ; to do otherwise 
would, we think, be an injustice towards a great 
and generous people. 





INDIAN CANALS AND RESERVOIRS. 
Canals in India are of two classes ; tidal canals, 
which are for navigation only, and the larger peren- 





nial canals which serve for navigation with irriga- 
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tion. Perennial canals are, as a rule, provided 
with head works and weirs to raise the water level 
in the river, and afford a supply at all seasons. 
They may be sub-divided into deltaic and non- 
deltaic. In deltaic tracts the bed of the river is 
little below the level of the surrounding country, 
and water can be distributed by gravitation with- 
out the intervention of any great length of leading 
canal. The principal examples of this class of 
canal in India are the Godavari, Krishna, Cauvery, 
Penner, and Srivaikuntham systems in the Madras 
Presidency, and the Orissa system in Bengal. Con- 
siderable lengths of embankment are necessary in 
conjunction with these canals, as a protection 
against flooding from the river. 

Non-deltaic canals tap the river high up in its 
course, where the bed is far below the ground sur- 
face, and they require to be carried considerable 
distances before the water can be distributed by 
gravitation, or even by moderate lift. The best 
examples of these are the Sirhind, Chenab, and 
Western Jumna Canals in the Punjab, and the 
Ganges, the Agra, and Eastern Jumna Canals in 
the North-West Provinces. An inundation canal 
consists of a channel with an open head, in some 
cases provided with a regulator, and it irrigates the 
alluvial valley formed by the river. Its supply of 
water diminishes rapidly as the river falls, so that 
it sometimes happens there is insufficient supply to 
bring the irrigated crops to maturity. The Sutlej, 
Chenab, Mozaffurgarh, and Indus Canals in the 
Punjab, and the Indus Canals in Sind, are the best 
examples of inundation canals. 

The most important tanks and reservoirs are in 
Madras and Bombay, and in Rajputana. In the 
Madras Presidency alone there are more than 
30,000 irrigation tanks, many of these being valleys 
closed by large masonry dams. There is only one 
tidal canal of importance, the Hidgellee Canal in 
Bengal, but navigation is combined with irrigation 
on the Orissa, Midnapore, and Sone Canals in 
Bengal ; on the Ganges and Agra Canals, in the 
North-West Provinces ; on the Western Jumna and 
Sirhind Canals, in the Punjab; and on the 
Godaveri, Kistna, and Karnul Canals in Madras. 

The total length of canals and distributing 
channels included in the major works in India 
amounts to 27,532 miles, of which Bengal has 2964 ; 
the North-Western Provinces, 9608 ; the Punjab, 
6241 ; Madras, 7293 ; Bombay, 1420. The length 
of smaller channels maintained by the cultivators, 
but often constructed by Government, is excluded, 
and probably amounts to as much again; and all 
works in native States, many of which are impor- 
tant, are also necessarily omitted. 

The net return from all productive irrigation 
and navigation works in British India amounted, 
for the year 1890-91, to 5.8 per cent. on the 
capital outlay. This result includes the figures 
relating to projects such as the Chenab Canal in 
the Punjab and the Sangam and Periyar projects 
in Madras, which were in course of construction. 
Heavy expenditure on the new Madrai Aqueduct, 
on the Lower Ganges Canal in the North-Western 
Provinces, has reduced the net profits of that canal 
to little over 2 per cent., and most of the great 
canals are as yet quite undeveloped. Some of the 
completed works have, however, yielded extra- 
ordinary results. The Cauvery Delta system pays 
40 per cent.; the Godaveri, Kistna, Sidhnai, and 
Western Jumna Canals yield profits varying from 
10 to 15 per cent. 

If we take the protective works also into con- 
sideration, the net profits are reduced to 4.52 per 
cent. Taken collectively by provinces, the net 

rofits for 1890-91 were as follows : Bombay-Sind, 

.5 per cent. ; Madras, 7.0; Punjab, 6.3; North- 
Western Provinces, 5.4; Bombay, Deccan, and 
Gujarat, 1.1 ; Bengal, nil. From protective works 
the return is only 0.79 per cent., but the policy 


Financial Acres Gross Revenue. 
Year. Trrigated. Rx* 
1886-87 5,292,733 1,813,855 
1887-98 5,806,043 1,852,298 
1888-89 6,583,548 2,045,825 
1889-90 7,047,553 2,137,441 
1890-91 7,172,468 2,312,787 


* The symbol Rx, which stands for 10 rupees, should 
represent 1l. sterling were the rupee at par, @.e., equiva- 
lent to 2s. But with the recent rapid decline of silver, Rx 
now represents about 12s, only. 


which dictated these works, due to the Famine 
Commission of 1880, did not contemplate a pro- 
ductive expenditure. The net profit to the State 
to the end of 1890-91, after paying 4 per cent, 





interest on the capital outlay, amounts to 
Rx 4,114,502. The area irrigated by the major 
and minor works during 1890-91 amounted to 
9,275,102 acres, or 14,492 square miles. 

The figures in the preceding column show the 
growth of irrigation and revenue for major works 
alone during a period of five years. 

The estimated value of the crops grown under the 
irrigation of the major and minor works in 1890-91 
alone, amounts to Rx3 per acre; and is nearly 
equal to the whole of the direct capital outlay in- 
curred up to date. 

The principal crops irrigated in 1890-91 were : 


Name of Crop. Acres Irrigated. 


Rice... on Te di Sa 3,947,491 
Wheat ae Sa si aS, 1,955,294 
Millet ie me ve ae 572,864 
Bajra Po bk bie a 566,092 
Cotton ‘se a i 5 429,655 
Sugar cane... is oe we 300,743 
Indigo ae me ona oe 224,663 
Barley MP ae 116,666 


The total cost of working, including establishment, 
is for Madras Rx 0.8 per acre; Bombay, 0.8; 
Punjab, 1.1; North-Western Provinces, 1.4; 
Bengal, 2.5. In the Upper Provinces the distri- 
bution of water is carried out in detail by the en- 
gineering establishment, whilst in Madras the 
minor distribution is left to a great extent in the 
hands of the cultivators. ° 

The following Table shows the comparative effi- 
ciency of the different provinces as regards economy 
of water, by a comparison of the duty obtained 
from a unit of discharge : 





| | Area Irrigated in Acres. 
Volume of - 








Name of Province. penne Ex.|— iy Face aR Ra 
| pended. | Hot Cold 
| Season. Season. Total. 
| cub. ft. 
North - Western Pro-| per sec. 
vinces.. ee ont 1 81 123 | 204 
Punjab .. i as 1 65 124 189 
Madras .. | 1 | 100 11 111 
Bengal .. +| 1 7 20 96 
Bombay.. . ost 1 54 36 | 90 
Sind .. ee pol 1 41 41 





The high cold-weather duty obtained in the 
North-Western Provinces and the Punjab is due 
partly to the constant snow-fed character of the 
rivers and partly to the fact that the crops require 
fewer waterings in the cold than in the hot season. 
The comparatively large hot-weather duty obtained 
in Madras is due to the irrigation being, to a great 
extent, rice watered during the monsoon, the canal 
water being supplemented by the rainfall. 

Navigation works only paid 0.82 per cent. on 
the capital outlay incurred, and in the Calcutta 
and Eastern Canals alone do the revenue receipts 
exceed the working expenses. There are, however, 
many advantages of an indirect nature, both to 
the working of the canals, the carriage of materials, 
canal produce, &c., and the development of irri- 
gated districts resulting from the navigation. 
These do not appear in the revenue returns. 

The navigable mileage of the canals is for Madras 
1232; Bengal, 641; North-Western Provinces, 
525 ; Punjab, 432 miles. 

The following projects are shortly to be taken in 
hand. The Jhelmn Canal, and the Chenab Canal 
extension in the Punjab, the Kalingaroyen Canal in 
Madras, and the Cawnpore extension in the North- 
Western Provinces. These are large works and 
are estimated to yield from 7 to 12 per cent. on the 
capital outlay. A large and profitable outlay is 
also contemplated on works in Upper Burma. 

The irrigation works are constructed and main- 
tained by the officers of the Irrigation Branch of 
the Public Works Department. The rapid develop- 
ment of main lines has prevented until lately a 
very minute attention to detail of water distribu- 
tion, but with the further and more scientific 
development of methods of distribution now in 
process a higher efficiency may be confidently ex- 
pected. 





THE BOILERMAKERS AND IRON 
SHIPBUILDERS. 

THE trade union known under the name of the 
Boilermakers and Iron Shipbuilders has long been 
in existence. Formerly it was known as the 
Boilermakers’ Society, and when the building of 
iron ships commenced, the members claimed that it 
was part of their craft, and not of the shipwrights, 
who at first considered that they should do the 





work. The dispute as to who should do the work 
very nearly led to serious complications, but better 
counsels prevailed, and the matter was settled after 
some friction and not a little ill-feeling at the out- 
set. There can be no doubt as to who had the 
prior claim, for the riveting of boilers and of the 
iron plates of ships required the same or similar 
training, skill, and practice. 

The union at the present time occupies a foremost 
place among the industrial organisations of the 
United Kingdom, and indeed of the industrial 
world generally. Though not so large in numbers, 
or extensive in its operations, as the Amalgamated 
Society of Engineers, it is nevertheless one of the 
most powerful trade unions in the country. Fortu- 
nately its growing strength has been accompanied 
by an increased recognition of its own responsi- 
bility, not only to its own members but also as 
regards the trade which it represents in its relation 
to the employers and to the public. The employers 
have also learnt that the recognition of a great 
union is not antagonistic to their interests in the 
long run. On the contrary, it has proven to bea 
peacemaker rather than a peacebreaker for several 
years past. Asarule, all questions in dispute are 
dealt with by the representatives of the union and 
the employers concerned, or if the matters involve 
the general interests of the trade by conferences of 
both parties. And employers have further learnt 
that the union can and will enforce the terms 
honourably and mutually arrived at, should a 
section of the members feel disposed to kick over 
the traces. This was shown in the Clyde dispute of 
last year, 1891, when the Society refused strike pay 
during a period of six week, when the dispute 
ended. 

The report for 1891 is the fifty-seventh annual 
report of the Society, so that it dates back to 1833, 
or 1834. But it was reorganised and reconstituted 
upon a more permanent and sound financial basis 
in 1867, when ‘‘Iron Shipbuilding” was added to 
its name. 

1. Numerical Strength.—At that date it started 
with 6405 members ; at the close of 1891 it had 
reached 36,996 members ; at the present time it 
has 37,492 members. The probabilities are that 
this number will be exceeded under the newer 
regulations as regards the admission of workmen 
belonging to the trade which hitherto had been 
excluded from its operations and benefits. The 
policy of inclusion, rather than of exclusion, as 
formerly, is now the policy of most of the larger 
unions, as it is of the newer unions, some of whom 
have diversified workers, with scarcely any kind 
of common interest to bind them permanently 
together. The most remarkable feature about the 
Boilermakers and Iron Shipbuilders’ Society is 
the continuous growth, almost year by year, since 
1867. There have been years when the numbers 
have decreased by the non-payment of arrears, but 
with the revival of trade they came back again in 
increased numbers, until the union has perhaps 
the largest proportion of men working at the trade 
in the Society of any trade union in the kingdom. 

2. Income and Expenditure.—The total income 
of the Society in 1891 was 112,076/. 10s. This was 
less, however, than in 1890, when the total was 
larger by about 7000/. These extra receipts were 
due mainly to a levy of 10s. per member to in- 
crease the Society’s funds, in the year 1890, a pre- 
caution which was deemed advisable in order that 
the older members should feel no uneasiness at 
the prospect of superannuation in their old age. 
The total expenditure in 1891 was 77,2951. Os. 8d. ; 
so that the income exceeded the expenditure by a 
total of 34,7811. 9s. 2d. The expenditure was 
more in 1891 than in 1890 by 5606/., but it was 
less than in 1884-86 by a yearly average of 18,8931. 
for the three years. The fluctuations in the total 
amount expended in any one year is very great. 
In 1884 the total expended was 111,851/., in 1888 
56,399/., and in 1889, 56,655/. The enormously 
increased demands upan the funds in certain years 
are met by the accumulations of other years, or by 
extwa levies, as in 1890 and some former years. 

The yearly average of members, and of income 
and expenditure, during the last decade, divided 
into two periods of five years each, has been as 
follows : 

Average Average Average 
Years. Branches. Numberof Yearly Yearly 
Members. Income. —* 


1881-85 evs 26,701 66,198 63,199 
1886-92 oe 28,268 88,562 67 290 
1891 248 36,996 112,076 77,295 
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The financial soundness of the Society could not 
be better shown than by the preceding figures, for 
the income exceeds the expenditure during the 
whole period, and in each quinquennial period of 
the decade. 

3. Provident Benefitsz:—The payments by the 
Society, in the shape of benefits, compare favour- 
ably with any other institution of the kind, not 
excepting that of the Engineers, and they cover 
generally the same ground, with slight variations 
in the amount in some instances. 

a. Out-of-Work Allowance.—The payments to 
members out of work are now confined to home 
donation, travelling relief having been discon- 
tinued finally after 1883. But in lieu of the latter 
fares are paid to jobs in cases where required if the 
circumstances justify such payments; the total 
paid as home donation in 1891 was 18,127/. The 
yearly averages during the ten years prior to 1891 
were as follows, in quinquennial periods : 


Years. Out of Work. Fares to Jobs. Totals, 
£ £ £ 


1880-5 19,018 243 19,261 
1886-90 16,265 244 16,529 
1891 18,127 247 18,374 


The average number out of work in each month 
of the year 1881 was small compared with the 
average of 1885, while the average of 1886 was 
large as compared with 1890. In 1891 the average 
was larger than in 1890, but not large as compared 
with the averages of the four years 1884 to 1888 
inclusive. The percentage out of work to the total 
number of members in the three years 1888-90 was 
4.5; in the three years 1884-6 the percentage was 
21.3. Only in 1879 had the proportion reached 
20 per cent. previously, when it was 20.4 per cent. 

b. Sick Benefit.—The payments for sick benefit 
in the Boilermakers and Iron Shipbuilders’ Society 
is always a rather large item. Last year it ex- 
ceeded that of any previous year, the total being 
20,0711., or 10s. 10d. per member for the year. 
In 1885 the total nearly reached 19,000/., and both 
in 1884 and 1889 it exceeded 18,0001. 

c. Surgeons.—Practically this expenditure be- 
longs to the same class as sick benefit, and, there- 
fore, the figures of both will be grouped as in the 
case of out-of-work pay, and fares to jobs, in the 
preceding paragraphs relating to out-of-work 
allowance. The cost of surgeons in 1891 was 
49411., in the previous year (1890) it was 46091., 
and in 1889 it was 3993). The yearly averages of 
both benefits during the last decade, were as under, 
and also the totals for the year 1891 ; 


Years. Sick Benefit. Surgeons. Totals. 
£ £ £ 


1881-85 14,101 3501 17,603 
1886-90 16,649 3819 20,468 
1891 20,071 4941 25,012 


The foregoing figures show that as regards sickness 
the Society provides similar protection to the mem- 
bers as the best benefit societies provide under the 
Friendly Societies Acts. 

d. Superannuation.—Superannuation allowance 
is an important feature in this Society as in the 
Amalgamated Society of Engineers, and some other 
of the older and better trade unions. These unions 
have, indeed, solved the old age pensions scheme, in 
so faras their own membersare concerned. The pay- 
ment to superannuated members last year, 1891, 
was 50741.; the average for the three last years, 
1889-91, has been 5035/. The yearly averages for 
the decade, in quinquennial periods, have been as 
follows : 

Amounts. 1881-85. 1886-90. 1891. 
Yearly averages ... 28261. 47511. 5074I. 
The average number on superannuation allowance 
is about 360 per month during the whole year. 
During the four years, 1887-1890, that average was 
exceeded by about 20. The Society thus provides 
a yearly pension for all those who have kept in 
benefit for the term of years defined by the rules 

of the union. 

e. Funeral Allowance. —The total number of 
deaths last year was larger than in any previous 
year, and consequently the payments under this 
head were larger, the total being 4934J. The yearly 
average for the decade were as follows : 


1881-85. 1886-90. 1891. 
Yearly Average. 


Amount ass 31831. 3685U. 49341. 

f. Accident Benefit.—This benefit is denominated 
bonuses in the accounts, and means that a certain 
amount, 100/. in cases of total disablement, or 501. 
in cases of partial disablement, is paid to the person 


« 





injured so as to incapacitate him from following his 
usual occupation at the trade. The total so paid in 
1891 was 2080/1. In 1888 and 1889 the total ex- 
ceeded 30001. in each year. The yearly averages 
for the decade were as follows : 
1881-85. 1886-90. 1891. 
Yearly Average. 


Amount abe 16421, 2600/7. 20801. 


g. Dispute Pay.--The total amount payed as 
strike pay in 1891 was only 14827. In the year 
1877 it amounted to 13,8051. The yearly averages 
for the past decade were as follows : 


1881-85. 1886-90. 1891. 
Yearly Average. 


Amount wee 28591. 26131. 14821. 


As this union gives the strike pay separately we 
are able to state its full cost. The average cost 
during the last eleven years has been about 3} per 
cent. yearly. 

h. Summary, 1867-91.—-The following are the 
total amounts paid under each head in twenty-five 
years—1867-91—inclusive : 


Home donation and travelling—out of £ 
work... aes aes ae <a 337,978 
Fares to situations * “a aay 3,815 
Sick allowance ... me oe a 270,253 
Superannuation allowance... “i 59,413 
Surgeons ... ee re re oa 68,498 
Funerals ... a ‘as eee ote 61,123 
Accident (bonuses) ae ese a 30,773 





Total for benevolent purposes 831,853 
Dispute payments sai bis a 75,970 





Aggregate total in 25 years... 907,823 


Here then we have an aggregate total of nearly a 
million sterling paid in benefits, out of which less 
than 76,000). has been spent in strikes—but the 
objects sought have nevertheless been attained by 
the union by its material and moral forces as a 
combination. 

4, Cash Balance.—The total cash balance at the 
commencement of this year was 183,6351. 1s. 3d. 
Never before had so large a balance been accumu- 
lated. In 1883 the Society had in hand at the 
close of year 108,5461., but in 1886, it had fallen to 
21,8951., in consequence mainly of the heavy drain 
upon the funds in support of out-of-work members, 
the total amount so paid in four years, 1884-87, 
being 179,5711., besides 5001. in fares to situations. 
Nearly 25 per cent. of the members were out of 
employment in those four years, on the average 
each year. But even in those four years only about 
11,000/. were spent in dispute payments in the 
aggregate. Such a record is worthy of attention in 
the debates upon labour problems. Of the total 
cash balance over 51,0001. are invested in shares in 
the Elswick Works, in the London and North- 
Western, and North-Eastern Railway Companies, 
in the Barrow-in-Furness and Stockton Corpora- 
tions, and with the Tyne Commissioners ; besides 
which the Society has purchased its own premises 
in Newcastle. 

The report is full of instructive matter in addition 
to the tables to which reference has been made. 
Within its 312 pages are given separate reports of 
all the branches, the district committee’s accounts, 
the general office accounts, an abstract of the whole 
accounts relating to each branch, and numerous 
other items. The Society dispensed 30921. in bene- 
volent grants to distressed members, widows, and 
orphans, in addition to the payments previously 
summarised for the year 1891. Similar amounts 
figure in the reports year by year. In the intro- 
duction to the reports, the secretary refers to the 
need of culture, and to its value merely from a 
material point of view to the members ; also to the 
necessity of avoiding trade disputes wherever prac- 
ticable. The total cost of management, including 
the general office and 248 branch secretaries, presi- 
dents, vice-presidents, treasurers, stewards, guar- 
dians, trustees, and auditors—total nearly 2000 
paid officials in all the branches—rents, printing, 
postages and parcels, delegates, &c., was about 
13,7571. out of a total income of 112,076. The 
records of this union prove that the more complete 
and powerful a union is, the less likely is it to have 
serious labour disputes. Employers recognise its 
influence and appeal to its authority, whenever 
the occasion arises for consultation. 





THE LATE DR. ALEXANDER KIRK. 
In our last number we noticed briefly the death, 
on the 5th inst., of Dr. Alexander Carnegie Kirk, 
the chief partner in the firm of Robert Napier and 





Co., of Glasgow ; but we were unable at the time 
to enter into any details of Dr. Kirk’s career—a 
career so intimately associated with the develop- 
ment of the modern marine engine. Dr. Kirk 
was one of the few remaining engineers of note 
who owed their first practical ideas of marine engi- 
neering to the master mind of Robert Napier, 
the influence of whose training, it may be said, 
lives in the work of such men as the Elders, 
Randolph, Pearce, Denny, and others now passed 
away. Like the subject of our memoir, these all 
laid the foundation of their subsequent useful 
careers in that famous Vulcan Foundry in Glas- 
gow, from which were sent forth so many of 
the early steamship engines. One characteristic 
of the training was that many of the apprentices 
were required to spend some of the early years at 
wood-working and pattern-making, and Mr. Kirk 
not only in securing such an experienced master, 
but in beginning in the pattern shop started 
his professional career under most favourable 
auspices. The value of the training, and we 
might add the appreciation of Napier’s ability, is 
evidenced by the fact that on the completion of his 
apprenticeship Mr. Kirk became chief draughtsman 
to the firm of Messrs. Maudslay, Sons, and Field, 
who then, as now, were largely associated with the 
construction of warship machinery. Here a wide 
field for the acquiring of experience was opened, 
and there can be little doubt that during the years 
spent in the great London factory, almost the 
cradle of the marine engine, he learned much 
which he subsequently turned to good account. 
For on his return to Scotland he assumed the 
position of engineer to the firm of Messrs Young, 
Meldrum, aud Binney, the proprietors of the 
paraffin oil works at Bathgate, and later designed 
and erected for the first-named partner extensive 
works at West Calder with some novel machinery. 

The necessity of cooling the paraffin oil in order 
to extract the solid paraffin, which is a valuable pro- 
duct, but is highly detrimental to the oil containing 
it, required refrigerating plant. When Mr. Kirk 
went to Bathgate the principle employed was that 
of reducing the pressure upon the surface of some 
easily vaporisable liquid—sulphuric ether or lique- 
fied ammoniacal gas. The ether machine consisted 
essentially of a vessel in which ether was evaporated, 
a pump for exhausting the ether vapour from the 
former and forcing it into the latter vessel. The 
liquid to be cooled was made to flow through tubes 
passing through the evaporating chamber, the 
pressure in the latter being reduced as low as 
possible, the ether was vaporised at a tempera- 
ture little exceeding 0 deg. Fahr. The machine 
was found too slow, and ether being dangerous, Mr. 
Kirk, in 1862, commenced a long series of experi- 
ments on the use of atmospheric air, and subse- 
quently directed his attention to the construction 
of a machine on a principle somewhat similar to 
that of Stirling’s air engine, with a regenerator. 
It is scarcely necessary here to describe the ma- 
chine, suffice to say that the mechanical details 
were carefully worked out, and that the results got 
were so satisfactory that the ether engine was 
superseded. ‘The new engine was described in a 
paper read before the Institution of Engineers in 
Scotland in November, 1864 (see ENGINEERING, 
vol. i., page 62), while nine years later he read a 
paper on the subject before the Institution of 
Civil Engineers. 

At the age of thirty-five Mr. Kirk returned to 
marine engineering as manager of the Centre-street 
works of Elder and Co., shortly after the death of 
John Elder, and in the remaining twenty-eight 
years of his life he devoted himself almost entirel 
to marine work. Perhaps the branch with which 
he was more closely identified was the develop- 
ment of the compounding principle as carried out 
in steamers by Elder. The steady increase in 
steam pressures had gradually displaced the old 
type of box boiler for marine work, and there 
arose a craving for boilers composed of water 
tubes and other complicated arrangements. In 
1874, when he was with Elder’s firm, Messrs. 
Dixon, of Liverpool, anxious to obtain greater 
economy of fuel, made up their minds to fit their 
new steamer, afterwards so well known as the 
Propontis, with high-pressure water tube boilers 
on Messrs. Rowan and Horton’s patent, and in 
designing the engines, Mr. Kirk had to devise a 
means of efficiently using the high-pressure steam. 
As he afterwards expressed himself he was tho- 
roughly convinced that the great success in the 
ordinary compound engine of that day over the 
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simple engine, or even the Woolf engine, lay in the 
range of temperature through which the steam in 
any one cylinder passed in the course of one stroke 
being very much reduced—nearly half in fact—com- 

ared with the single cylinder ; and it seemed to 

im that with the higher pressure he must use three 
successive expansions and divide the total range of 
temperature into three parts. This, too, would 
secure a more uniform distribution of strains, reduce 
leakage past valves, &c. And on this principle 
were the engines of the Propontis constructed in 
1874, having three cylinders and three cranks. 
The boilers, however—for reasons which we need 
not enter into here—did not work well, so that 
it was only when ordinary boilers were put in 
that satisfactory results were obtained. Messrs. 
Walter Brock and Parker (then of Lloyd’s), along 
with Mr. Kirk, had a series of trials at sea over 
an extended period and were satisfied, according to 
Mr. Parker, that if the pressures were to be in- 
creased a different engine from the compound must 
be used. Here it may be parenthetically stated 
that the subject of our memoir in later years stated 
his opinion that because the water tube boiler of 
the Propontis gave out after a time, it was not 
to be assumed that it was not to be revived with 
modifications founded on later knowledge and ex- 
perience. What was not then a success, he believed, 
may have contained the germs of success now. 

The boiler difficulty in the case of the Propontis 
certainly checked progress, for then steel had 
not been generally introduced, and a pressure 
exceeding 70 lb. or 80 lb. could not be got. 
Mr. Kirk tried hard for eight years to get some 
shipping company to adopt the triple engine (having 
meanwhile become chief partner in the firm now 
known as Messrs. Robert Napier and Sons, with 
him being Messrs. John and James Hamilton), but 
he could not get anyone to run a risk which seemed 
to be feared. Meanwhile, however, others had pre- 
sumably independently arrived at the same result. 
In 1876 a firm in Nantes built triple-expansion 
engines, and in 1878 a set was constructed by 
Messrs. Douglas and Grant, of Kirkcaldy, to 
the specification of Mr. Alex. Taylor, of New- 
castle, for the yacht Isa,* belonging to Mr. H. 
Andrews, of Newcastle. In this vessel the high- 
pressure cylinder was placed over the interme- 
diate, with two cranks, an arrangement which 
although he regarded as neat and in some cases 
as convenient, Mr. Kirk considered was open 
to the objection that if the ratios of expansions 
were made equal in each cylinder the strains were 
very unequal, as also the several ranges of tempera- 
ture. A better arrangement for a two-crank 
engine was, he considered, to use two low-pressure 
cylinders one having the high-pressure and the 
other the intermediate cylinder above it. 

It was not until January, 1881, that Mr. Kirk 
found the shipowner for whom he had searched 
so long, namely, Messrs. Thompson, the owners 
of the famous China tea clippers, who have had 
reason to congratulate themselves on the adop- 
tion in their steamer Aberdeen, of triple com- 
pounding. The engines of the Aberdeent were 
essentially of the same a 7 as those of the Pro- 
pontis. Nobody, until Mr. Kirk led the way with 
this vessel, had had the courage to use steam of 
125 Ib. pressure at sea in a boiler of the ordinary 
marine type. As to the results, it is scarcely 
necessary to enter at any length, the economy in 
coal consumption was equal to about 30 per cent. 
There may be reason for dispute as to Dr. Kirk’s 
claim to novelty in the introduction of triple expan- 
sion, but it is undeniable that he gave a great im- 
petus to the practical use of higher pressures at sea. 
There is one point, too, which is clear, the arrange- 
ment of triple-expansion engines of the Propontis 
and the Aberdeen is that now universally adopted. 
This says much for accuracy in general design. 

It is not gee | here to enter into the objections 
with which the early triple-compound engines were 
beset—as to whether the coal efticiency was got 
solely by increased pressure and not at all by com- 
pounding, for that matter was easily settled ; nor 
shall we stay to inquire as to whether the results 
justified expenditure. A reduction of coal con- 
sumption means not only less expenditure but more 
freight earnings, and the significance in the change 
was shown in the Aberdeen being able to do with 
500 tons less coal in each trip to the east than if 
she had had compound engines. This meant 500 
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tons more cargo-carrying capacity. Besides, after 
steaming 170,000 miles it was reported that the 
tear and wear was no more than would be found 
in an ordinary vessel, and there had been no cut- 
ting in the bore or faces of the high-pressure 
cylinder or valves. The question was settled. 
In 1881 Messrs. Douglas and Grant built another 
triple engine, in 1882 Earle’s Company built three 
sets, in 1883 five steamers were fitted with the 
new type, and by the summer of 1886 there were 
in all about 150 steamers completed with the triple- 
expansion engines. Now the two-cylinder com- 
pound engine is the exception. 

These are the outstanding services rendered by 
Dr. Kirk during his busy professional life, but 
there were others which enhance his claim for a 
name in the engineering history of his age. He 
was distinctly inclined to experimental work, and 
especially on the performance of metals, on which 
subject (‘‘Cracks and Annealing of Steel”) he 
made a contribution to the proceedings of the 
Institution of Naval Architects, which led to a 
valuable discussion. Indeed, for fifteen years he 
has been a frequent contributor to the volumes of 
the Institution named, and in 1884 read a paper 
before the Institution of Civil Engineers on ‘* Heat 
in its Mechanical Actions.” At all the institutions 
with which he was associated his words were as 
welcome as they were appreciated ; for, as one of 
the leading members once put it, few spoke less 
dogmatically. His knowledge of metals induced 
him to adopt very early forged steel for the framing 
of engines for warships, instead of the heavy cast 
iron A frames. This feature he adopted in the 
engines of H.M.S. Nelson in 1879, with the result 
that they weighed but 998 tons against 1113 tons 
in the case of the sister ship Northampton, and 
yet developed more power. 

Dr. Kirk’s sterling worth was highly appreciated 
in Glasgow. He was elected the President?of the 
Institution of Engineers and Shipbuilders in Scot- 
land in the Jubilee year The honorary degree 
of LL.D. was conferred on him by the Glasgow 
University, and he was alsoa F.R.S.E. Around his 
grave on Saturday last there gathered, in addition 
to his relatives, many confréres and many of his 
workmen to testify to his skill, his geniality, and 
to his generosity to those under him, and also to 
sympathise with his widow and family. 





THE BRUSSELS LABOUR EXCHANGE. 

A LEcatIOoN report concerning the Brussels Labour 
Exchange was published in August last. From 
the perusal of this it appears that the organisation 
is not being assisted by both employers and work- 
men, or being made use of by either as rapidly as 
might be expected. 

The town of Brussels supplies the office, furnishes 
it, and keeps it in repair at its own cost, and provides 
the necessary police supervision at the expense of 
the commune ; while the commissioners of police, 
both town and suburban, are required to keep the 
office supplied with information as to demands for 
es. The newspapers of the capital are 
endeavouring to assist the scheme by inserting, free 
of charge, statistics and information supplied them 
by the exchange. From April 5, 1889, to August 5 
of the same year 486 applications were received for 
employment, and to 301 of these tickets of recom- 
mendation were issued ; 354 per cent. of these were 
successful in finding employment. From October 
25, 1889, to March 25, 1890, there were 4225 appli- 
cations for employment and 1754 offers from em- 
ployers; 1309 persons obtained employment. 
From March 25, 1890, to March 25, 1891, there 
were 5361 applications for employment and 4091 
from employers ; 40 out of every 53 applicants for 
employment were engaged. From March 25, 1891, 
to March 25, 1892, there were 5338 applications for 
employment and 3206 from employers ; during this 
period 4077 tickets of recommendation were issued, 
and out of this total only 2157 were returned by 
employers or workmen stating whether the 
recommendation was successful or not. The Ex- 
change is ceasing to publish returns of those who 
are successful in finding employment owing to the 
apathy of both classes who benefit from its organi- 
sation in assisting to provide the necessary infor- 
mation for verifying their statistics of the numbers 
of successful applicants, "and the officials complain 
bitterly of the indifference of both employers and 
workmen in this particular. 

A labour market in connection with the Exchange 





has been opened since May 25, 1891, between the 
hours of 9 and 10 a.m., where employers and those 
seeking employment may come into direct com- 
munication. From June 25, 1891, to March 25, 
1892, the market was visited by 1880 workmen and 
403 employers. 

For every 1000 workmen registered by the Ex- 
change 500 come from Brussels and its suburbs, 
the provinces being represented by rather less than 
half, and foreigners being in the proportion of one- 
twelfth. The majority of the unemployed consist 
of persons in the prime of age and strength. Out 
of every 1000 applicants, married men represent 
the proportion of six-tenths, unmarried men three- 
tenths, and the remaining one-tenth is composed 
of married women, widows, and young girls. In 
all the average is 900 males to 100 females, and 
though it is stated the women are as often out of 
employment as the men, the latter are more ready 
to seek employment through the medium of the 
Exchange. Where there are 6000 men out of em- 
ployment in Brussels it is estimated that 10,000 
children are suffering from hunger in the town. 
About 313 workmen in every 1000 registered have 
undergone one or more convictions—a number 
perhaps hardly to be wondered at considering the 
previously quoted statistic. In the classes apply- 
ing for employment, shop hands, employés, daily 
workmen, and workwomen head the list with 186, 
183, 102, and 71 registrations per 1000 ; carpenters 
and bootmakers come next; while hatters, slate- 
makers, goldsmiths, and coppersmiths are repre- 
sented by 4, 4, 3, and 2 per 1000. Out of a total 
of 787 families comprising from three to eight 
children, 738 occupy a single room, garret, or 
cellar only ; 41 families occupy two rooms, and 
only eight a dwelling of three rooms. Out of 500 
families there are ten cases of inability to work ; 
in these ten families six cases are caused by illness 
of the fathers, three by illness of the mothers, and 
one by that of the children. About 29 per cent. 
of the workpeople registered are in debt to their 
landlords for rent ; 2 per cent. are in debt for 
provisions ; and 3 per cent. for other causes. About 
1 per cent. possess some little savings. Five in 
every 2000 are reported to possess a savings bank 
book. Of every 5000 unmarried girls working, but 
not in regularly paid situations, 26 have one child, 
two have two, and one has more than two. 

The average of wages taken is that of 25 state- 
ments declared by working men, women, semi- 
working men, and apprentices themselves. All 
the wages, of whatever description, have been 
considered as those of working men, either manual 
or intellectual. Working men earning from 1 fr. 
to 2 fr. a day (10d. to 1s. 8d.), six workmen, 28 
semi-workmen, and 31 apprentices ; earning from 
2 fr. to 3 fr. a day (1s. 8d. to 2s. 6d.), 22 workmen, 
33 semi-workmen ; earning from 3 fr. to 4 fr. a day 
(2s. 6d. to 3s. 4d.), 88 workmen and one semi- 
workman ; earning from 4 fr. to 5 fr. a day (3s. 4d. 
to 4s. 2d.), 31 workmen ; and earning 5 fr. (4s. 2d.) 
and upwards a day, ten workmen. Taking the 
average of the registered workmen earning the 
highest and lowest rate of wages, it has been found 
that, as a rule, one-fourth of the total number of 
men registered earn the highest rate of wages, and 
two-fifths the lowest rate. The remainder earn 
wages varying between these two rates. 





RAILROAD BUILDING IN NORTH- 
WEST CANADA. 

In a paper entitled ‘‘ Notes on Railroad Location 
in the North-West,” recently read by Mr. T. S. 
Russell before the Engineering Society of the 
School of Practical Science in Toronto, we find 
some interesting details of this class of work as 
carried out in Manitoba. In making the survey of 
the line the chief of the party went ahead on a horse 
or buck-board, and with the aid of a hand level and 
compass laid down the general direction of the line 
forthe transit party. On the first day’s work one 
and-a-half miles were run, on the second day four 
miles, and at the end of a fortnight the average day's 
work, except on occasions when a new line had to 
be tried, was 7 or 8 miles. Theline passed mainly 
through grain fields and horse and cattle ranches. 
Some small streams were crossed, the most trouble- 
some being Whisky Creek, a stream which though 
shallow and only about 200 ft. wide, nevertheless 
flowed through a valley quite a mile across from 
bank to bank, and the depth of which was 150 ft. 
below the general level of the prairie. This de- 
pression was crossed by running along the bank for 
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three miles by means of which a grade of 0.7 per 
cent. was obtained on the bank up which the 
heaviest traffic would have to be hauled. On the 
opposite bank the grade was fixed at 1 percent. In 
laying out a line in a prairie, cuttings are avoided as 
much as possible, embankment being more easily 
accomplished. In laying out the cross-sections, 
the author went straight ahead, as in ordinary 
levelling, sights being taken along the centre line, 
and right and left when necessary, but without 
marking the centre stakes or putting in slope 
stakes, save at such points where a cut changed 
into a fill or vice versd. Having proceeded in this 
way till 3 or 4 o’clock in the afternoon he put the 
level away, and drove slowly back, and, halting at 
each station, called out to the men the height of 
cut or fill, which was then marked on the centre 
stakes, and the distances out of the slope 
stakes, which were then driven. A supply of 
these stakes was carried on the buck-board. On 
fairly level ground from three to four miles were 
thus covered per day. The embankments were 
laid out 14 ft. wide and the cuttings 22 ft. wide. 
When the latter were not more than 4 ft. deep the 
side slopes were made gentle, at times as much as 
4 to 1, with the object of rendering them less 
liable to be blocked with snow. The earthwork 
was carried out by means of the New Era grader, 
which consists of a plough capable of being raised or 
lowered by chains, and of an elevator in the shape 
of a rubber belt 30 in. wide. The plough turns up 
the ground and delivers the sod into the elevator, 
which raises it and drops it some 16 ft. or 18 ft. away 
from the ditch on the embankment. Six teams, 
4 in front and 2 behind, and 3 men are required to 
work the machine. Embankments made in this 
way are very loose and settle for a long time, and 
hence, where this machine is used, the bank should 
be raised in the first place } ft. per foot of 
height above the level at which it is ultimately 
intended to stand. Earthwork done with this 
machine is however much cheaper than when built 
in any other way, the cost in Manitoba being only 
7 cents per cubic yard. The prices paid on the 
work on which Mr. Russell was engaged were 
8 cents per cubic yard for all earthwork hauled 
under 200 ft., 12 cents per cubic yard for earth- 
work hauled between 200ft. and 600ft., and for 
earthwork hauled greater distances 1 cent extra 
per 100-ft. length of haul above 600 ft. The 
average cost of earthwork per mile on 163 miles 
of line was only 856 dols., and on 23 miles in a 
more level country only 668 dols. 





NOTES. 
TRacTION BY StoraGE BartrTeriEs. 

TuE system of traction by means of secondary 
batteries has long been viewed with considerable 
distrust by many engineers, and the operations of 
the companies exploiting this system have been 
checked in consequence. It has been stated that 
the storage system was so expensive that the 
whole of the takings would be swallowed up in 
working expense. The Electrical Power Storage 
Company have now, however, taken the most 
effective way of silencing these objectors, by 
announcing that they are prepared to negotiate 
for the working and maintenance of approved tram 
lines, equipped with storage electric cars, for a 
percentage of the gross earnings. The amount 
of this percentage naturally will vary with the 
local conditions, but the maximum will be 66 
sper cent. of the gross receipts. The company 
undertake for this sum to maintain the cars, bat- 
teries, and all machinery connected therewith in 
working order, and to pay all working expenses, 
such as those for coal, water, oil, wages of drivers 
and conductors, attendants, and general super- 
vision. The maintenance of the permanent way and 
buildings, and general office expenses, are, however, 
not included. Even so the figures will compare 
well with the cost of running horse-cars, where the 
total working expenses are sometimes as high as 
75 per cent. of the gross receipts. It is true that 
some lines have been worked electrically at a lower 
ratio of working expenses to gross receipts, but 
the storage system can be applied where the con- 
ductor system cannot. Existing lines can also be 
used, without necessitating any extensive altera- 
tions, whilst the steam plant provided has to be 
practically the same for both systems. There 


should, therefore, be an extensive field for the 
employment of storage batteries in electric trac- 
tion, provided that the working expenses are not 








excessively high. That they are moderate, the 
undertaking of the Electrical Power Storage Com- 
pany is the best guarantee. 


THREE Montus’ SHIPWRECKS. 

A return issued by Lloyd’s Registry shows the 
world’s ship losses for the year ending June to have 
been 169, measuring 119,382 tons, which is rather 
more than in the corresponding three months last 
year. The fine weather prevailing at that sea- 
son affects the number of wrecks, as usually the 
second quarter of the year has a smaller total 
than the first. It is gratifying to note that of 
the large shipowning countries Britain stands in 
a very favourable position, the loss being but 
four out of every 1000 owned, whether regard be 
had to number or tonnage. Other nations run up 
to 6, 7, and 8 per 1000, the higher ratios being 
reached in the past quarter by France, Germany, 
and Norway. Steamers make up 53,483 tons, one- 
half of which were British, but then we own more 
than a third of the steam tonnage of the world, so 
that our rate of mortality is but 3 per 1000, while 
France stands at nearly 10 per 1000. A large 
proportion of the steamers were wrecked (29,720 
tons), many lost in collision, while 9457 tons 
were broken up or condemned, including many 
iron vessels. Of sailing ships, totalling 65,899 
tons, a large number are posted as missing 
(22 of 16,129 tons), and as they are very long 
overdue they may never again be heard of. Colli- 
sions do not affect sailing ships so much, but 53 
were wrecked, which makes up 24,747 tons. It is 
notable that only about 5 per cent. of the sail ton- 
nage lost was of steel, while 52,090 out of the 
65,000 tons were wooden or composite craft, and 
9836 tons iron. But for collisions and wrecks, there- 
fore, the steel vessel is very safe ; closer attention 
to bulkhead provision might materially lessen the 
disasters due to the former, but the latter must ever 
bea risk, notwithstanding great care. Iron vessels 
must now be fast disappearing from the high seas, 
while a loss each year of from 200,000 to 300,000 
tons of wooden shipping must reducé that branch 
of craft, since few vessels of timber are now built. 
Those existing are mostly in the Norway and 
Sweden merchant marine, and the numbers of steel 
craft now ordered by the descendants of the 
Vikings indicates that the wooden ships bought by 
them from other nation alities, principally Britain, 
are fast being superseded. Norway loses about 
12,000 tons, mostly of wood vessels, every quarter. 


THE CALEDONIAN Raltway. 

The length of line in operation upon the Cale- 
donian Railway at the close of July, 1892, was 8644 
miles. This total was carried, however, to 1041 
miles, as in the six months ending July 31, 1892, 
as the company worked 127 miles of other lines, 
and also worked over 494 miles of foreign lines. 
The aggregate distance run by passenger trains in 
the six months ending July 31, 1892, was 6,902,880 
miles, as compared with 6,912,986 miles in the 
corresponding half of 1891. The cost of locomotive 
power inthe six months ending July 31, 1892, was 
232,0331., as compared with 242,176/. in the corre- 
sponding period of 1891. It follows that the loco- 
motive expenses were reduced in the half year 
ending July 31, 1892, to the extent of 10,1431., 
while the aggregate distance run by trains was only 
reduced to the extent of 10,106 miles. The principal 
saving in the locomotive department was effected in 
connection with coal and coke, which only cost 
74,8871. in the six months ending July 31, 1892, as 
compared with 83,7811. in the corresponding period 
of 1891. The expenditure for repairs and renewals 
in the locomotive department in the six months 
ending July 31, 1892, amounted to 56,952/., as 
compared with 56,8671. in the corresponding period 
of 1891. The outlay made in the permanent way 
department in the half year ending July 31, 1892, 
was 126,046/., as compared with 122,760/. in the 
corresponding period of 1891. The increase of 
32861. was principally attributable to a larger out- 
lay in the repair of stations and buildings. The 
cost of materials used in the maintenance and 
renewal of permanent way in the six months end- 
ing July 31, 1892, was 34,9321., as compared with 
36,0251. in the corresponding period of 1891. The 
number of locomotives upon the system at the 
close of July, 1892, was 678, and the number of 
tenders was 573. Twelve engines and twelve 
tenders were condemned in the half year end- 
ing July 31, 1892, and a corresponding number 
of engines and tenders were built during the six 
months at the cost of revenue. Six engines and 





six tenders were also added during the half-year at 
the cost of capital. The locomotive stock under, 
or awaiting, repairs at the close of 1892 comprised 
fifty-eight engines and forty-eight tenders. The 
aggregate expenditure of capital upon working 
stock to the close of July, 1892, was 5,764,121/., 
of which 130,9511. was expended in the half-year 
ending July 32, 1892. This total was made up as 
follows: Six goods engines, 11,328/.; twenty 
third-class bogie carriages, 11,180/. ; seven com- 
posite carriages, transferred from west-coast joint 
stock, 2782/.; 1555 mineral wagons, 87,0141. ; 
Westinghouse, &c., brake fittings, 9119/. ; west- 
coast joint stock, 9528). The cost of maintaining 
and renewing permanent way and works in the 
half-year ending July 31, 1892, was at the rate of 
3221. 17s. 8d. per mile per annum. The outlay for 
the repair and renewal of rolling stock in the half- 
year was at the rate of 5.25d. per train-mile run. 


AMERICAN Corton SPINNING. 

The Americans are beginning to work up more 
and more of their cotton at home. At the close of 
June, 1892, there were 293 cotton spinning mills at 
work in Virginia, North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Louisiana, 
Texas, Arkansas, Tennessee, Missouri, and Ken- 
tucky. These mills possessed between them 1,938,524 
spindles and 40,608 looms. At the close of June, 
1891, the corresponding number of mills was 283, 
having between them 1,756,047 spindles, and 
38,511 looms. At the close of June, 1890, the 
corresponding number of mills was 271, having 
between them 1,624,335 spindles, and 36,524 
looms. At the close of June, 1889, the number of 
mills was 259, having between them 1,344,576 
spindles and 31,435 looms. At the close of June, 
1888, the corresponding number of mills was 236, 
having between them 1,177,901 spindles and 
27,566 looms. Carrying the comparison back still 
further, viz., to June, 1880, we find that the num- 
ber of mills was then 164, having between them 
554,566 spindles and 12,229 looms. It thus appears 
that the number of mills has nearly doubled during 
the last twelve years, while the number of spindles 
has multiplied considerably more than threefold. 
The consumption of cotton in American cotton 
mills has made a corresponding advance during the 
twelve years. In 1891-2 this consumption amounted 
to 681,471 bales ; in 1890-1, to 605,916 bales ; in 
1889-90, to 549,478 bales ; in 1888-9, to 486,603 
bales ; in 1887-8, to 443,373 bales ; and in 1879-80, 
to 183,748 bales. The extreme cheapness of cotton, 
and the necessity which American cotton planters 
experience of finding new outlets for their produc- 
tion are, of course, calculated to still further de- 
velop the growing cotton manufacturing industry of 
the Southern States. In June this year North 
Carolina had no fewer than 112 cotton mills, South 
Carolina 47, Georgia 57, Alabama 20, and Tennes- 
see 22. There were also 12 mills in Virginia, but 
Mississippi, Louisiana, Texas, Arkansas, Missouri, 
and Kentucky had only 23 mills between them. 
To estimate still further the importance attained 
by American cotton spinning, we must compare the 
home consumption of cotton in the United States 
with the aggregate production. The crop of 1891-2 
amounted to 9,038,707 bales, of which 681,471 
bales were worked up at home, or about 74 per 
cent. of the whole production. In 1879-80 the 
American cotton crop amounted to 5,757,397 bales, 
of which 188,748 bales were worked up at home, or 
a little more than 3 per cent. of the whole produc- 
tion. It follows that the home consumption has 
gained on the aggregate production during the last 
twelve years to the extent of about 4 per cent. 
The growth of cotton in the United States has 
made an extraordinary advance during the last fifty 
years. In 1840-1 the crop amounted to 1,639,353 
bales ; in 1850-1, to 2,415,257 bales ; in 1860-1, to 
3,826,086 bales ; in 1870-1, to 4,352,317 bales ; in 
1880-1, to 6,589,329 bales; and in 1890-1, to 
8,855,518 bales. It was thought by some observers 
that the abolition of slavery would be the ruin of 
the American cotton interest, but the figures which 
we have just cited show that predictions of this kind 
have been altogether falsified by actual experience. 


Tue New Sovurn Wates Ratriways. 

It will be remembered in connection with the 
recent inquiry into the working of the New South 
Wales railways (see page 357 ante), that one of the 
charges was that the Commissioners had ordered 
500,000). worth of locomotives from specially 
selected firms, and that a certain “‘ ring” had in- 
sured that these locomotives should be ordered 
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from them. This ring was said by Mr. Schey to 
include Messrs. Beyer and Peacock. The charge 
was disproved to the satisfaction of the Royal Com- 
missioners, but a letter has since appeared in the 
Sydney Morning Herald from Messrs. Neilson and 
Co., of Glasgow, alleging that the system adopted 
by the New South Wales Government of placing 
its orders leaves a great deal to be desired in the 
matter of fairness and straightforwardness. Out 
of nine contracts between January, 1888, and 
October, 1890, not one fell to Messrs. Neilson, 
although in five cases their prices were lower than 
those actually paid. In three cases the orders were 
sent to Messrs. Beyer, Peacock, and Co. without 
competition. The reason offered at the inquiry for 
placing orders without asking for tenders from 
several firms was the urgency of the occasion. 
There was an immense wool crop in prospect, and 
the railways were insufficiently supplied with loco- 
motives to deal with it. It was, therefore, likely 
that duplicates of existing engines could be obtained 
with greater despatch from the original makers than 
from others, and as long as the price was not ex- 
cessive it was good policy to place the orders with 
such makers. As regards other orders, it was 
stated that they were given to those who would 
promise earliest delivery, and the engines had more 
than earned their extra cost by being got to work 
during the rush of traffic. Messrs. Neilson feel 
aggrieved that the urgency of the order was not 
explained to them, and state that if it had been 
they could have expedited matters. Further, they 
suggest inquiry whether their competitors kept to 
the letter of their agreement as to dates of delivery. 
In conclusion they disclaim any intention to dictate 
to the Commissioners, and to prevent them buying 
in any market they please—even the dearest— but 
they ‘‘resent being made a cat’s-paw when tender- 
ing in Australia or elsewhere.” If the Commissioners 
really desire to do the best for their department 
they suggest that the colonial engineer having 
determined the type of engine required, the Agent- 
General in London shall issue the specification and 
drawings to the firms invited to compete, naming 
the desired delivery, and at a fixed hour on a given 
day the tenders shall be opened, and the order 
given to the lowest. It is quite certain that this is 
the right method to be adopted by a colonial 
government, and should only be departed from for 
urgent reasons. At the same time such reasons 
may exist under exceptional circumstances, and it 
would be folly to sacrifice the public convenience to 
maintain a system of tendering. No doubt many 
of the tenders referred to by Messrs. Neilson were 
exceptional, but it would have been to the advan- 
tage of all parties if the value attached to early 
delivery had been made name A system of pur- 
chase that shuts out the largest locomotive firm in 
this country, time after time, when its tenders are 
the lowest, cannot be considered satisfactory to the 
interests of the colonial taxpayer. Either there 
was bad management at the time, or matters had 
previously been allowed to go so far wrong that 
exceptional measures were needed to put them 
right. Neither hypothesis is comforting to those 
that have to find the money. 





Curacton-on-SkA SEWERAGE.—The Local Government 
Board’s or gc inspector, Mr. 8. J. Smith, C.E., 
held an inquiry on Wednesday, 5th inst., at Clacton-on- 
Sea, to consider an application from the Local Board for 
sanction to borrow 76301. for works of sewerage, and 
75001. tor works of private street improvements. Mr. 
W. H. Radford, C.E., of Nottingham, 1s the engineer for 
the sewerage extension scheme, and he explained the 
plans. It was oy ee to lay an intercepting outfall 
sewer down the Old-road, through Great Clacton to the 

resent outfall sewer situate to the north-east of Clacton. 

he present low-water outlet pipes would be re-used, 
but a new storm overflow would be provided. There 
were also to be new sewers in Holland-road and other 
streets. The flushing arrangements from brooks, subsoil 
water, and water works water were explained. Mr. 
Radford also explained that a long length of the present 
sewers in Clacton was laid with such a bad gradient that 
considerable deposit occurred, and that in order to 
remedy this, and to provide better ventilation, it would 
be necessary to relay this sewer at a greater depth, and 
connect it to the new outfall. The cost of this would 
be 22007. extra. The Local Board will meet to decide 
whether they will ask the Local Government Board to 
include this amount in the loan. The plans for the 
works of private street improvement were explained by 
Mr. Robinson, the surveyor to the Local Board. It was 
proposed to make up the streets in Church-road, Car- 
narvon-road, Beech-road, &c., and the cost of these 
works would either be repaid by the —— owners at 
onee, or distributed over 24 years. The inspector will 
report to the Local Government Board. 





THE SCANTLINGS OF SHIPS’ BULKHEADS. 

One of the most important questions which engages 
the attention of naval architects is the rendering of ships 
unsinkable by provision against localised fractures in 
the shell plating of the hull, and although bulkheads 
are universally regarded as meeting the case, the 
method of construction, or rather of stiffening these, 
gives rise to difference of opinion. This was abun- 
dantly manifested in the report of the technical 
members of the Bulkhead Committee.* Any informa- 
tion, or, preferably, tests bearing on the subject, must 
be of interest. Flanged plates instead of plates stif- 
fened by angles were being used, and Lloyd’s, with 
the anxious care to stimulate improvement which dis- 
tinguishes them, resolved to test the new plan against 
the old system. Messrs. A. and J. Inglis, the well- 














known shipbuilders in Glasgow, having the newest and 
most improved flangert+ constructed by Messrs. Hugh 
Smith and Son, Possil Works, Glasgow, were requested 
to carry out the experiments at Lloyd’s expense and 
under the inspection of Lloyd’s surveyors. There 
were constructed two strips of bulkheads with plates 
similar in thickness ; but while the one was stiffened 
by an angle, the other depended entirely for stiffening 
on the flange. The strips were rigidly connected at 
top and bottom, and were forced apart by a screw 
jack. The result is clearly demonstrated by the 
accompanying illustration. The angle stiffened bulk- 
head deflected sixteen times as much as the flanged 
one, a striking difference. In oil ships, where it is so 
important to maintain the caulking, the advantage of 
this rigidity is so great that it is certain to be adopted 
where practicable in future tank vessels. For the 
illustration, which so effectively demonstrates the 
result, we are indebted to a photograph negative by 
Mr. Peter Barr, one of the superintending staff of 
the British India Steam Navigation Company. 





ANTIPODEAN TELEGRAPHY.— New Zealand is anxious to 
me one of the contributors to the guarantee to the 
Eastern Extension, Australasia, and China Telegraph 
Company, Limited, and the guarantee to the South 
Australian Government in connection with reduced cable 
rates on condition that the other colonies should join in a 
guarantee tothe company for a reduction in the rates of 
Intercolonial messages over the New Zealand cable. 
South Australia, which would benefit, has fallen in with 
the proposal; but it is believed that Victoria will not 
share in the guarantee required. 





* See ENGINEERING, vol. lii., page 392. 
+ One of the first tools of this type was illustrated by 
us some time ago. ENGINEERING, vol. 1., page 689. 





NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was the 
autumn holiday in the Glasgow district, and consequently 
there was no meeting of the iron brokers and merchants 
on ’Change. On the following day the market was some- 
what depressed in the forenoon and prices were lower, 
down to 41s, 74d. per ton having been reached for Scotch 
warrants. At that price, and at 41s. 8d. and 41s. 84d., 
some 5000 tons changed hands. The market was flat in 
the afternoon, with little business doing. Scotch iron was 
done at 41s. 7d. cash per ton and 41s. 84d. one month. 
Between 6000 and 7000 tons were disposed of in the after- 
noon market, and in addition to the official sales 1000 tons 
of Scotch warrants were sold at 41s. 6d. per ton this week 
fixed with a plant. The settlement prices at the close were— 
Scotch iron, 41s.74d. per ton; Cleveland, 39s. 3d.; hematite 
iron, 49s. 9d. per ton. In the course of the forenoon on Mon- 
day some 4000 tons of Scotch iron changed hands, some 
of it at 41s. 10d. per ton one month, 1500 tons at 41s. Hy 
per ton cash on Friday, and the remainder at 41s. 83d. 
cash on day of purchase. The afternoon market was 
rather firmer, with a moderate amount of business done 
in Scotch warrants at 41s. 9d. per ton cash, and 41s. 11d. 
22 days. Altogether about 5000 tons changed hands in the 
afternoon at various prices. One lot of Cleveland was done 
at 39s. 14d. per ton cash, but hematite iron did not meet 
with any purchasers. At the close the settlement prices 
were—Scotch iron, 41s. 9d. per ton ; Cleveland, 39s. 14d.; 
hematite iron, 49s. 9d. per ton. A moderate amount of 
business was done in the warrant market on Tuesday— 
probably between 10,000 and 11,000 tons changing hands. 
Scotch iron opened strong, the price going up 14d. per 
ton, but near the close there was a relapse, and the early 
gain was lost. Buyers of Cleveland iron offered 3d. of 
advance in the forenoon, but the price came back 14d. in 
the afternoon. For hematite iron buyers were offering 
43d. per ton of a reduction, while sellers gave way 3d. per 
ton, but no sales were made. The closing settlement 
ag were—Scotch iron, 41s. 9d. per ton; Cleveland, 

9s. 3d. ; hematite iron, 49s. 44d. per ton. Some 4000 
tons of Scotch iron were disposed of this forenoon, one- 
half of it at 41s. 94d. per ton cash. Scotch warrants 
were a little firmer in the afternoon, but hematite iron 
lost 14d. per ton. The following are several quotations 
for special brands of No. 1 makers’ iron: Calder, 51s. per 
ton; Gartsherrie, 51s. 6d.; Summerlee and Langloan, 
52s. 6d. ; Coltness, 55s. 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 50s. 6d.; 
Shotts ~~ at Leith), 52s. 6d.; Carron (shipped at 
Grangemouth), 53s. There are 78 blast furnaces in actual 
operation, as compared with 75 a year ago; and there are 
40 out of blast. Seven are siden basic iron, 34 are 
working on hematite iron ore, and 37 are making ordinary 
Scotch iron. Last week’s shipments of pig iron from all 
Scotch ports amounted to 6840 tons, against 8099 tons. 
They included 365 tons for the United States, 650 tons 
for Canada, 350 tons for Australia, 880 tons for Italy, 451 
tons for Germany, 200 tons for Russia, 274 tons for Hol- 
land, 140 tons for Spain and Portugal, smaller quantities 
for other countries, and_3290 tons coastwise. ‘The stock 
of pig iron in Messrs. Connal and Uo.’s public warrant 
stores stood at 370,380 tons, as compared with 373,735 
tons yesterday week, thus showing for the week a decrease 
amounting to 3355 tons, 


_ Scotch Sheet-Iron Trade.—On Friday afternoon a meet- 
ing of the associated makers of iron and steel sheets was 
held in Glasgow, at which it was resolved that for the 

resent no change should be made in the price of sheets. 

ron sheets will, therefore, remain at 7/. 7s. 6d. per ton 
for singles, 82. 2s. 6d. for doubles, and 9/. 2s. 6d. for 
lattens, steel sheets bearing the same proportion to iron 
as before. A proposal was made that 2s. 6d. should be 
added to the price of thinner singles, those of 16 to 20 
gauge, but the proposed change was deferred in the mean 
time. A committee was appointed to draw up a price 
list for extras. 


Lanarkshire and West of Scotland Coal Trades.—The 
tone of the coal trade in this part of Scotland is a little 
difficult to gauge exactly this week, owing to the reduc- 
tion of 6d. per day in the wages of the miners having 
come into force within the past few days. Asa rule, the 
men evidently recognise the necessity there is for the 
lowering of their wages, and the reduction has, with one 
or two not very important exceptions, been effected in a 
manner which cannot be regarded otherwise than as 
satisfactory. While the shipments are good from 
the Scotch ports, they cannot continue with the same 
briskness that has characterised this branch of the 
industry during the year, as contracts for the Baltic are 
now all but completed, and no improvement in the orders 
from other foreign ports can be noted. Certainly the low 
rates of freights to the Mediterranean and other Conti- 
nental ports may bring forward a few more orders than 
otherwise would be the case, but this in the mean time is 
mere speculation, as stocks are reported to be large all 
round. As for the home demand thereis no sign of its 
strengthening, the local steel and iron works being as 
scarce of work as ever. Until, therefore, there is a little 
more activity wy Sa in this connection, there is but 
slight chance of the coal trade reviving to anything like 
an appreciable extent. Prices are unchanged, as follow : 
Main, 7s.; splint, 7s. 6d. to 7s. 9d.; ell, 8s. to 8s. 3d.; and 
steam, 9s. 6d. to 9s. 9d. From Ayrshire a report comes 
to hand which ve that there is a general belief that the 
miners will quietly submit to the reduction of wages, but 
that they will adopt a restricted output—working four or 
five days a week, with an eight hours’ day. Prices 
remain practically unchanged. 


Manufacture of Chains and Anchors.—A private com- 
pany has been formed in Glasgow for the purpose of 
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carrying on the manufacture of chains and anchors within 
this very important district, where the demand for such 
articles is greater. It is intended to erect the works at 
Coatbridge, and their management will be intrusted to 
Messrs. Ross and Marshall, who have patent rights for a 
new process of welding by machinery. Sir Andrew 
MacLean, of Messrs. Barclay, Curle, and Co., is to be the 
chairman, and Sir Donald Currie, Mr. James Currie, of 
Leith, Mr. James Reid Stewart, of the Glasgow Iron and 
Steel Company, Mr. Barnwell, of the Fairfield Engineer- 
ing and Shipbuilding pre se and other gentlemen, are 
named as being connected with the enterprise. 


Land for the Glasgow Subway at Govan.—There has 
recently been an arbitration in respect of the price to be 
paid by the Glasgow District Subway Company for ground 
required at Govan for their subway there. The claim 
made was 32,000/. for ground extending to 18,946 square 
yards and a dwelling-house on one of the lots of ground. 
Sheriff Jameson, who was the oversman in the arbitration, 
has awarded a sum of 18,140/. 4s. 


Proposed Rebuilding of the North Bridge, Edinburgh.— 
The ‘municipal authorities of Edinburgh are about to 
promote a Bill in next session of Parliament to give them 
authority to carry out a number of important improve- 
ments within the city. Treasurer M‘Crae and one of his 
colleagues were of opinion that the rebuilding of the 
North Bridge should be included in the Bill, and at the 
last meeting of the Town Council the matter was brought 
up for consideration by formal motion. The treasurer 
supported his case by an elaborate statement, but even- 
tually the amendment of the ‘‘ previous question” was 
carried, the motion receiving only the votes of the pro- 
poser and seconder. 


Railway Extension in Caithness-shire.—The persons who 
are proposing a scheme for a new railway along the east 
coast of Caithness, from Gill’s Bay to Wick, and thence 
to Lybster and Helmsdale, have come to terms with the 
Duke of Portland, who is the owner of the land that 
would require to be scheduled. It is now probable, 
therefore, that the scheme will forthwith take definite 
shape. 


A New Feature in Boat Building.—A boat of ordinary 
type, though of novel construction, is at present — 
a Bree in the yard of Messrs. Butters Brothers an 
Co., Waterloo-street, Glasgow. This craft is unique in 
so far as construction is concerned. Built of two sheets 
of thin Siemens-Martin steel, pressed to the exact 
model of the desired size of boat, and riveted together 
with as‘eel bulb between them forming the keel, and 
stern-post, it fully justifies the name assigned it by its 
constructors—a seamless steel boat. A company (The 
Seamless Steel Boat Company, Limited) has been formed 
for the manufacture of these boats. The representative 
for the manufacturers is Mr. W. A. Kinghorn, 81, St. 
Vincent-street. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in September were : 
Cardiff—foreign, 766,970 tons ; coastwise, 120,882 tons. 
Newport—foreign, 121,531 tons ; coastwise, 100,900 tons. 
Swansea—foreign, 80,180 tons; coastwise, 58,071 tons. 
Llanelly—foreign, 10,258 tons; coastwise, 4074 tons. 
The aggregate shipments—foreign and coastwise—from 
the four ports in = amounted accordingly to 
1,262,876 tons. The shipments of iron and steel from the 
four ports in September were: Cardiff, 2678 tons; New- 
port, 2029 tons; Swansea, 30 tons ; Llanelly, nil; total, 
4737 tons. The shipments of coke were: Cardiff, 11,317 
tons; Newport, 72 tons; Swansea, 1527 tons; Lianelly, 
nil; total, 12,916 tons. The shipments of patent fuel 
were: Cardiff, 29,956 tons ; Newport, 2988 tons ; Swan- 
sea, 27,775 tons; Lianelly, nil; total, 60,719 tons. The 
aggregate shipments of coal from the four principal 
Welsh ports in the nine months ending September 
30 this year were : Cardiff, 8,795,629 tons ; New- 
port, 2,190,388 tons ; Swansea, 1,224,099 tons ; Llanelly, 
124,699 tons ; total, 12,334,815 tons. The aggre- 
gate shipments of iron and steel were: Car iff, 
28,040 tons; Newport, 28,850 tons ; Swansea, 839 tons; 
Llanelly, 370 tons; total, 58,419 tons. The aggregate 
shipments of coke were: Cardiff, 109,623 tons; New- 
port, 1594 tons; Swansea, 3997 tons; Llanelly, nil; 
tota], 115,214 tons. The aggregate shipments of patent 
fuel were: Cardiff, 260,140 tons ; Newport, 46,999 tons ; 
Swansea, 286,632 tons; Llanelly, nid ; total, 593,771 tons. 


Welsh Rails for the Transvaal.—The whole of the steel 
rails and fishplates required for the Great Northern Rail- 
way of the Transvaal—between 30,000 and 40,000 tons— 
will, it is stated, be supplied by the Ebbw Vale Steel, 
Coal, and Iron Company, Limited. The delivery of the 
rails is to extend over two years. The contractors for 
the new line are Messrs. Westwood and Winby, of 
Clement’s-lane, London. The line will be about 200 
miles in length. The cost of construction will be 
2,000, 0002. 

Institute of Marine Engineers.—The second annual 
dinner of the members of the Bristol Channel centre of 
the Institution of Marine Engineers took place at Cardiff 
on Saturday evening. Captain Chalmers proposed ‘‘The 
Institute of Marine Engineers.” He said the past history 
of marine engineering covered a period of little more than 
50 years, but during that time the progress which science 
had made had been marvellous. Mr. J. Adamson, hon. 
sec. of the Institute, responded, and said the object of the 
Institute was to combine good fellowship amongst the 
members, with opportunities for discussing the ways and 
means of improving the marine engineer and the marine 
engine. 








Barry Railway.—The directors of this company, at 
their monthly meeting on Friday, received a deputation 
which urged the desirability of a passenger service being 
established on the main line between Barry and Ponty- 
pridd. Mr. A. Hood, in reply, said the directors had 
determined to promote another Bill in the next session 
of Parliament, so that the main line might be widened 
where necessary and stations built for the accommodation 
of the public. Mr. J. Bell, C.E., of Cardiff, has been 
appointed resident engineer in succession to Mr. J. Robin- 
son. Mr. Bell was associated with other engineers in the 
original survey of the Barry Company’s system between 
Barry and Cogan. 


Welsh Coal Production.—A conference of representa- 
tives of the Aberdare, Merthyr, and Dowlais Miners’ 
Association, held on Saturday at Merthyr, resolved to 
adopt experimentally a scheme for limiting the produc- 
tion of coal in the district. 


Swansea.—On Monday the Swansea Harbour Trust 
appointed Mr. Law, of Hull, general harbour superinten- 
dent at a salary of 800/. During the proceedings Sir 
Hussey Vivian called attention to the fact that a decided 
improvement had taken place in the trade of the port. 


Cardiff.— A fair business has been passing in steam coal; 
the best descriptions have made 10s. 9d. to 11s., while 
secondary qualities have brought 103. to 103. 3d. per ton. 
Household coal has been moderately active, and prices 
have been well maintained ; No. 3 Rhondda large has 
made lls. to 11s. 6d. per ton. Coke has shown little 
change; the best foundry qualities have made 18s. to 
193., and furnace ditto, 16s. to 17s. per ton. The iron 
and steel trades have exhibited scarcely any improve- 
ment, 


Portsmouth Dockyard.—A change has been made at 
Portsmouth in the personnel of the director of works 
department, Messrs. Bramble, local contractors, having 
undertaken the repairs and maintenance of the dockyard, 
workshops, and other buildings. The change has neces- 
sitated the discharge of thirty workmen, and further dis- 
charges are expected. 


Bristol and Ogean Mail Steamers.—Oa Tuesday the 
Bristol Docks Committee replied to an application of the 
Bristol Ocean Mail Pier Company for consent to extend 
Portishead Pier, and to use it for loading and unloading 
large steamships, until the Bristol Town Council found 
it convenient to provide dock accommodation for such 
vessels. ‘The committee’s answer is that having regara 
to the variable currents and limited depth of water at the 
spot, they doubt whether large vessels could approach the 
pier without damage to themselves or to other vessels 
navigating the Bristol Channel. They accordingly 
recommend the council to prevent this extension. 


Dock Matters at Cardiff.—It is stated that the Cardiff 
Town Council is to be again asked to assist in forming a 
harbour trust or board to take over the Bute Docks. 


The Severn.—The Worcester Town Council has ex- 
pressed its readiness to invest 50007. in the further im- 
rovement of the Severn navigation, the amount to be 
ent to the Severn Commissioners, and to rank equally 
with the capital raised under the Act of 1890. 








Tue Next Frencu Exuisition.—The Paris exhibition 
in 1900 will occupy a space of from 250 to 300 acres, and 
will involve an estimated outlay of 2,360,000/. The space 
occupied by the Paris exhibition of 1889 was 200 acres. 

Pusiic Works IN New Sour WALES.—The New South 
Wales Minister for Public Works has invited tenders for 
the construction of a southern training wall near the 
mouth of the Clarence, and for the construction of a 
cable tramway from King-street in the city to Ocean- 
street, Woollabra. The Parliamentary Standing Com- 
mittee on Public Works has had under consideration 

roposals to construct a reservoir in the Centennial 
Park, and a sewerage system for the municipality of 
Parramatta. 


Pusiic Works IN FrAnce.—The total outlay made by 
the French Government upon public works between 
1879 and 1891 inclusive was 37,300,000/. A further outlay 
of 1,500,0007. is provided for in the present year, and a 
further 11,778,280/. will be required to complete certain 
other works which have been gong | approved. About 
14,600,0007. has been expended on the improvement of 
existing canals, while 7,000,000/. has been devoted to the 
construction of entirely new canals. The outlay on har- 
bour and other maritime works has been 16,825,000/. 


DEFENCES OF THE UniTep States.—The appropriation 


made in a fortification bill for coast defence which has M 


passed the United States Congress is 546,855/. The bill also 
authorises the Secretary of War to purchase or manufac- 
ture additional war matériel to the extent of 235,320/., so 
that an aggregate provision of 782,175/. is really made 
under the bill. Two of the most important items are 
32,2007. for a gun-carriage factory at Watertown, and 
69,2001. for a factory at Watervliet. The bill also devotes 
20,0007. to making 12-in. steel breechloading mortars. 





A Sovutn AvsTRALIAN Tunng&L.—The South Australian 
Government has received tenders for the Happy Valley 
inlet tunnel, and has accepted the lowest tender—that of 
Messrs. Carter, Gurrow, and Co., of Sydney—for the 
tunnel in concrete at 98,054/., omditenaite on the firm 
agreeing to aorta men who at the time of their 
employment had been resident at least six months in 
South Australia, and also to obtain all goods, materials, 
and plant required for the workin South Australia. The 
next offer, that of Messrs. T. Williams and Co., was 
3600/. higher than the accepted tender. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the quarterly 
market of the northern iron trade was held here, but the 
attendance was hardly as large as is generally seen at 
the customary weekly gathering, and business was 
very dull. Only one firm availed themselves of the 
opportunity afforded on quarter days of advertising their 
specialities by exhibiting samples of their produce; this 
firm was the Glykoline Lubricant Company, Limited, 
whose establishment is situate in Boundary-road, Mid- 
dlesbrough. Consumers of pig iron were very backward 
in making purchases, confining their operations to the 
buying of small parcels for prompt delivery, as they con- 
sider the outlook for the future most discouraging. 
Nobody was disposed to give orders for execution 
further ahead than the close of the present month, 
and as by that time the navigation season will be prac- 
tically over, we may see lower prices ruling. There were 

lenty of sellers at 39s. 3d. for prompt f.o.b. delivery of 
Ko 3 g.m.b. Cleveland pig iron, and for special brands a 
little business was done at that figure, but buyers as a 
rule would not offer more than 39s. for the ruling quality, 
and they reported being able to purchase at that price. 
The demand for the lower qualities was slack, and quota- 
tions were easier, No. 4 foundry being 38s. to 38s. 3d. ; 
grey forge, 37s. to 37s. 3d. ; mottled, 36s. 9d. ; and white, 
36s. 3d., all =m delivery. Middlesbrough warrants 
opened 393. 3d., and closed 39s. 14d. cash buyers, but 
there were no sellers under 39s. 44d. Hematite pig iron 
was reported pretty steady, although the blowing-in of 
more furnaces has had a tendency to weaken the price. 
Mixed numbers of local brands were quoted 48s. 6d. for 
immediate delivery, but for delivery a month hence busi- 
ness might have been done at 48s., and even a trifle less. 
Spanish ore was steady, rubio being 12s. 3d., ex-ship Tees, 
with buyers attempting to do business at 12s. 14d. em 
our market was exceedingly flat, and next to nothing was 
done. Quotations were practically unchanged, the onl 
alteration being in Middlesbroug warrants, which fell 
to 39s. cash buyers, but the price was all but, if not 
entirely, nominal. 


Manufactured Iron and Steel.—There is considerable 
depression in the manufactured iron and steel industries, 
and further reductions must be reported. Several estab- 
lishments are now very badly off for work, being only 
partially employed, and prospects are about as gloomy as 
they wellcan be. Iron ship-plates and iron ite angles 
are each put at 5l. ; steel ship-plates and steel ship angles, 
each at 5/. 5s. ; iron boiler plates, 6/.; and common iron 
bars 5/. 5s., all less the usual discount, and even less than 
these low rates might be accepted by some firms for a 
good order. Steel rails are not so flat as the other classes 
of material, 47. net at works being still asked for heavy 
sections, 


The Fuel Trade.—The northern coal trade is on the 
whole dull. On Newcastle Exchange the demand for 
best Northumbrian steam coal is reported limited, and 
9s. 6d. f.0.b. is about the highest price named. Bunker 
coal is in rather better request, but prices are weak. (as 
coal is selling more freely and many gas companies are 
stocking heavily for winter. Best Durham gas is 7s. 6d. 
to 8s. f.o.b. Here coke is very firm, average qualities 
being 13s. to 13s. 6d. delivered, and some sellers will 
listen to nothing below the latter figure. 


The Mechanical Engineers to Visit Middlesbrough.— 
The secretary of the Institution of Mechanical Engineers 
having written stating that the council of that y had 
decided to hold its summer meeting at Middlesbrough in 
August next year, provided that it was assumed such 
visit would be welcome, a meeting of gentlemen connected 
with the local industries was held in the Board-room of 
the Royal Exchange, Middlesbrough, on Monday, Major 
Johnson presiding. It was explained that the council de- 
sired to hold itself responsible for the entire cost of the 
visit, and only wanted some assistance in making local 
arrangements, and permission to inspect the works 
and objects of engineering interest in the district 
so far as might be found practicable and convenient. 
On the motion of Mr. Jeremiah Head, seconded by 
Alderman Hugh Bell, it was resolved to extend a cordial 
welcome to the proposed meeting. The gentlemen 
present formed themselves into a general reception com- 
mittee, and an executive committee, with power to add 
to its numbers and to enlarge the general committee, was 
also formed to assist the Council and officers of the 
Institution in carrying out the necessary arrangements. 
Mr. J. Head was appointed hon. sec. pro tem. 


Restarting of Iron Works at West Hartlepool.—The 
elton Iron Works, formerly carried on by Mr. Bowser, 
of St. Neots, and which have been about fourteen years 
disused, have been acquired by Messrs. Meredith and 
McBeath. Nuts and bolts are to be extensively manu- 
factured, and nearly 300 hands can be employed. The 
fitting shops are furnished with machinery for engine 
construction, and the first casting was taken on Saturday. 








ComMERCE OF New ORLEANS —The total receipts of 
domestic produce at New Orleans in 1891-2, by river, rail- 
road, and canal, amounted to 204,037,492 dols., as against 
208,935,400 dols. during the previous year, and 
193,147,121 dols. in 1889-90. The gross receipts of cotton 
last year were 2,264,093 bales, worth 112,343,294 dols. 
This year New Orleans received 2,711,395 bales, worth 
101,812,882 dols. On the other hand, New Orleans re- 
ceived this year 12,730,184 bushels of wheat, worth 
14,416,590 dols., as inst 5,538,962 bushels worth 
6,092,858 dols. in 1890-91. 
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LADDER DREDGER FOR CLEANSING CANALS. 
CONSTRUCTED BY MESSRS, STOTHERT AND PITT, LIMITED, ENGINEERS, BATH. 




































































































































































A coop deal of attention is now being given to the 
subject of inland navigation and the resuscitation of 
our old canal system; and many of the canals which 
have got silted up in the course of years are now being 
cleaned out and put into working order. We illus- 
trate on this page a small ladder dredger constructed a 
short time ago for the Great Western Railway Com- 
pany by Messrs. Stothert and Pitt, Limited, of Bath, 
and which has been for some time in very success- 
ful work cleansing the Kennet and Avon Canal 
system. This dredger was specially designed to meet 
the requirements of canal dredging, the principal diffi- 
culties to be overcome being the exceedingly small 
beam requisite for passing narrow locks, and the low 
limit of headway given by existing bridges. The 
dredger illustrated is 60 ft. long and hasa beam of 7 ft., 
but the latter is increased to 9 ft. 6 in. by means of 
detachable flotation pontoons. In ordinary work 
these pontoons remain attached, but by taking them 
off, the dredger can pass through a lock as narrow as 
7 ft. 6in. wide. The boat is flat-bottomed, the bucket 
ladder being placed in the forward end, the machinery 
in the centre, and the stokehold and cabin aft. There 
is also a locker forward for stowing ropes and tackle. 
The engines have two cylinders 7 in. in diameter by 
10 in. stroke. Steam is supplied by a vertical boiler 
3 ft. 6 in. in diameter by 7 ft. 6in, high. The engines 
drive the buckets bya belt furnished with a tightening 

ulley. 

This belt also serves the purpose of a slipping gear, in 
case the buckets meet with anobstruction. Thereare 
thirteen buckets, and the dredger will dredge to a 
depth of 6 ft. to 7 ft. In the front part of the dredger 
is a warping capstan driven from the main engines by 
a belt; this capstan has two diameters of capstan 
heads to give two speeds. 

The link motion and starting valve can be worked 
either from the deck or from the engine-room. There 
isa large feed-water tank placed across the back end 
of the stokehoid, and a steam donkey pumpis arranged 
to feed the boiler from this tank, to supply the tank 
from the canal, and to empty and fill the pontoons. The 
object of having a feed-water tank is to avoid draw- 
ing from the canal when the water is made gritty by 
dredging. There are two hinged shoots for discharg- 
ing the spoil into barges, or it can be discharged into 
long wood shoots and raked on to the bank. The 
dredger was designed for a duty of 30 to 40 tons per 








hour, but it has been found in practice that in a good 
bulk of stuff a 20-ton barge can be filled in from 20 
minutes tohalf anhour. The real limit of the capacity 
of the dredger is the rate at which the spoil can be 
removed and deposited. In the present case, where 
the spoil has sometimes to be taken a mile or so away, 
the actual amount of work has been found to be about 
1000 tons per week. 

The dredger, which was designed by its builders 
under the instructions of Mr. William Dean, M.I.C.E., 
locomotive superintendent of the Great Western Rail- 
way, is working under the superintendence of Mr. C. 
F. Hart, M.I.C.E., the engineer to the Great Western 
Railway Company’s Kennet and Avon Canal system, 
and we understand that it has given every satisfac- 
tion during the two or three years it has been at work, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 6, 1892. 

AN improving demand has set in this week for rail- 
way equipment supplies for new mileage throughout 
the north-west. Within a month a great deal of new 
mileage has been projected in the south-west, and 
among the new roads is one to be built between Salt 
Lake City and Los Angeles. The probabilities are that 
some 3000 miles of track will be laid in the trans- 
Mississippi and Pacific Coast regions of the United 
States during the coming year. Mining enterprises 
are multiplying. A great deal of capital is seeking in- 
vestment in that direction, and irrigating schemes are 
also engaging a good deal of attention. The outflow of 

pulation to the newer States is a noticeable feature ; 
it is partly due to the favourable agricultural condi- 
tions. The volume of business is quite heavy, espe- 
cially in the agricultural regions. Light machinery, 
machine shop supplies, and agricultural equipments 
are in very active request. Land is advancing in 
value in choice spots along the leading railways. The 
iron trade is in a vigorous condition ; but the restric- 
tion continues, and ironmakers are looking forward to 
the possibility of a heavier demand at stronger prices, 
as a result of the continued activity. Steel rails are 


very dull at 30 dols. This year’s production will equal | w 


but one-half of the capacity. Banking interests con- 
nected with railway enterprise anticipate a sharp 
improvement in railroad building next year. The 
railway companies are all satisfied with the volume of 








business, and thus ‘far have successfully avoided a 
bitter contest over traffic rates. The steel mills are 
oversold, especially in bridge material ; the nail works 
are all well engaged. The bar iron mills are running 
to fully capacity. 





Nracara. — The Niagara tunnel, which has cost 
1,000,000/., and by means of which the water power of 
Niagara will be utilised for manufac turing purposes, has 
been completed by the contractors. The Cataract Con- 
struction Company of New York will probably develop 
power on the Canadian side of the river. 





THE Junior Enoingerinc Society. — The annual 
general i s this: Society was held last Friday 
evening at the Westminster Palace Hotel, Mr. Sidney 
Boulding, presiding. The eleventh session’s report of 
the council was presented, in which it was stated that 
there were at the present time 291 names on the books 
as against 263 at the corresponding _— last aga The 
names of the Right Hon. Lord Rayleigh, Mr. Alex- 
ander Siemens, and Mr. W. H. White had been added 
to the list of vice-presidents, and as hon. members 
there had been elected Professors T. Hudson Beare 
and J. A. Ewing; Mr. B. Dobson, Professors Vivian 
B. Lewes and Osborne Reynolds, Mr. W. Whitwell, Mr. 
C. Leader Williams, and Dr. R. Wermall. As indicating 
the growth of the Society beyond the precincts of London, 
it was mentioned that there were members in the 

rovinces, the colonies, and abroad. Seven meetings had 

n held during the session, with an average attendance 
of 60. From October to July twenty visits to engineering 
works in and near London took place, the attendance 
averaging 55. The usual week’s provincial summer 
excursion had been to Cheshire and Lancashire, 24 
various works, &c., having been visited. As to the 
financial position of the Society, the receipts of the past 

ear had been 244/., and expenditure 261/., leaving a 
ance against the junds of 17/7. The auditors having 
certified the accounts, on the motion of the chairman, 
the report and balance-sheet were adopted. To the re- 
tiring officers a vote of thanks was accorded, and the 
meeting then went into the consideration of various motions 
in reference to the rules, previous notice of which had 
been given. The election resulted as follows : Chairman, 
Mr. 8S. Boulding; vice-chairman, P. J, Waldram; 
hon. librarian, B. Vordey ; secretary and treasurer, 
. Dunn; council, P. G. Bowan, Basil H. Joy, E. King, 
and Loftus Perkins ; remaining in office, F. S. L’Estrange, 
P. W. Newman, F. W. Page, and A. E. Taylor. A vote 
of thanks having been passed to the scrutineers, the pro- 
ceedings then terminated. 
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DYNAMO FOR SERIES 


CONSTRUCTED BY MESSRS. GREENWOOD_ 


LIGHTING. 
‘AND BATLEY, LTD., ENGINEERS, LEEDS. 
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Lamps 


WE illustrate above a system of series arc lighting 
brought out by one of the best known engineering 
firms in the kingdom, Messrs. Greenwood and Batley, 
Limited, of Leeds, who have spared no pains in pro- 
ducing a highly efficient, compact, and economical 
apparatus, designed for working arc lamps in series, 
with or without incandescence lamps. Fig. 1 shows 
the general arrangement of a 20-light dynamo, with 
the regulating gear attached. By lig. 2 we can trace 
the circuit represented in diagrammatic form. The 
field-magnet poles of the dynamo have two small pro- 
jections, which serve asa magnetic field to a little flat 
ring armature M, which is provided with an ordinary 
commutator and a pair of brushes receiving a weak 
current through an automatic reversing switch. This 
switch consists of an electro-magnet energised by the 
main current, an armature L, which can make contact 
with either of the terminals a and }, and two resist- 
ances R, consisting of carbon rods about $ in. in dia- 
meter, and some 6 in. long. The slightest variation of 
the electromotive force in the main circuit will cause 
the armature L to make contact through a orb as the 
case may be, and send a current through the armature 
M in one direction or the other, and thus cause the 
latter to revolve forwards or backwards. By virtue 
of this rotation of M the circular rack S, supporting 
the brushholders of the dynamo, will move slowly (it 
being driven through a small train of wheels geared to 
the spindle of M) and thus adjust the position of the 
dynamo brushes to suit the electromotive force de- 
manded by arty number of arc lamps arranged in series. 








Contrary to the expectations of some electrical experts 
there is no ‘‘hunting” in the regulating gear ; the 
energy used in actuating it is exceedingly small, and 
the efficiency of the whole machine at various loads 
remarkably high. The following tests made on a 20- 
light machine will show this most clearly. The 
machine was driven by an electric motor, the brake 
horse-power of which was easily ascertained, running 
at a constant speed of 750 revolutions per minute. The 
current was constantly at 10 ampéres, and the average 
voltage measured 47 volts per lamp. 


Tests of the Leeds Arc Dynamos. 








Number of Brake Horse- 
Lamps Speed. Current. | power Absorbed. 
2000 N.C.P. revs. per min. amperes. 
5 750 10 6.31 
6 750 10 6 98 
8 750 10 7.81 
12 750 10 10.65 
16 750 10 13.1 
20 750 10 162 











The regulator absorbs only 21 watts or about 4 per 
cent. of the maximum load—quite a negligible quan- 
tity. Thereis no sparking at the contact-maker, and 
when once adjusted the automatic regulator will act 
promptly and without any further attention, except 
an occasional dusting. By the Leeds arc light system 
it is possible to run incandescent lamps in series with 
arc lamps. Such incandescent lamps, of course, must 














use the same current as the arc lamps, and they are 
fitted with holders and switches to be put in and out 
at will. The economy and utility of having both arc 
and incandescent lamps run in series from the same 
dynamo will be appreciated, especially in such cases 
as the lighting of mills, factories, and public halls, 
where the greater part of the lighting is done by 
means of arc lamps, but where a few incandescent 
lamps would be useful in offices and rooms forming 
part of the premises. 








INDUSTRIAL NOTES. 

NEARLY the whole of the responsible officials of the 
great industrial associations of the working classes 
recognise the fact that a period of depression has set 
in, more or less acute, in most of the industries of the 
country. It is only here and there that we hear the 
bombast and threatening language which were rife a 
year or two ago, now, as then, mostly from the lips of 
those not really the accredited mouthpieces of the 
trades in whose name they professed to speak. It is 
said that adversity tries men. It is equally true of 
associations. The trial is at hand. The true test of 
efficiency will be experienced when the proportion of 
non-workers to those in employment is such as to 
demand sacrifices to which the men have not been 
accustomed, except in the older unions which have 
weathered the storms of the last thirty years. The 
recurrence of periodical depressions is well known to 
men of experience and reflection, and the workmen 
will be well advised to bear the fact in mind when the 
flush of trade revives hope and brings prosperity. The 
causes of those periodical fluctuations are various and 
manifold, and no single specifie can prevent them or 
cure them. It is often said that over-production is the 
cause. This is only half a truth, and such half as to 
cover a deeper cause. Under-consumption is a term 
that expresses more fully what is intended by the 
expression over-production, for if the peoples of the 
world, the masses in all countries, were able to pur- 
chase according to their needs, the mills of Lancashire, 
as well as of Bombay, would not be able to produce 
fast enough to satisfy all the demands phot upon 
them. The process of levelling up is slow, but in pro- 
portion as that process goes on so will the demand for 
goods increase, the consumption per head will aug- 
ment, and the general prosperity of the nations will 
be extended. 





The October report of the Ironfounders’ Society 
speaks rather gloomily of the state of trade, and still 
more gloomily of its prospects. It says, ‘‘ Trade still 
continues to decline slowly, but surely, and the out- 
look is not good. Indeed, trade is not good, but the 
prospects are worse. In our last issue we had 1161 
members on donation alone, but this month the number 
is augmented to 1417, or an increase of 256.” There 
is also an increase of 51 on dispute benefit, making a 
total increase of 307, on these two benefits alone. 
There was, however, a decrease of 12 on the sick list, 
the total being 338 as against 350 last month, the 
number on superannuation allowance being the same, 
588. The total on the funds was 2617, last month 
2321, net increase 296. The detailed returns as to the 
state of trade show unmistakably the drift of trade at 
the present time. Last month’s returns showed that 
there were 68 places, employing 8617 men, where trade 
was from good to slack, two places of which were im- 
proving ; this month only 58 are so returned, employ- 
ing 7016 men, not one of which indicated improvement. 
On the other hand, last month 49 places, employing 
6674 men, were very slack and very dull to very bad ; 
this month 59 places, employing 8272 men are placed 
in this category. The depression in the shipbuilding 
industry is adversely affecting this branch of trade, 
the outlcok in that department being bad in most in- 
stances. The report anticipates a fall in the prices of 
pig iron, unless the demand considerably improves. 
The total number of members in benefit was 15,288, 
the total balance in hand being 48,824/., the decrease 
in the latter was 463/. forthe month. The report from 
Melbourne, by the secretary of the Australian society, 
states that trade is bad in Victoria, there being no 
signs of improvement. The number of unemployed 
there is said to be 50 per cent. of the total, a state of 
things not known in the mother country. There are 
also indications of further disputes as to wages ; the 
agreement existing for some time past expired on the 
Ist instant. 


The ironmoulders of Scotland do not seem to be feel- 
ing the depression so much as the ironfounders of 
England and Wales, judging by the monthly report for 
October. The report states that the members have 
every reason to be pleased with increase in funds, the 
decrease in idle benefit, and the general prospects of 
the society. The total number on the funds, for idle 
benefit, has not increased over last month. But fears 
are expressed lest the number should increase during 
the ensuing three months. Questions of reductions in 
wages are agitating several districts, the council being 
in negotiation with the Greenock employers, at the 
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date of the report, with respect to a notice of a reduc- 
tion. Of the total of 6130 members 591 were on idle 
benefit in the month, others were idle but not on the 
funds. But, of the total, some were only on the funds 
for afew days out of the entire month. The question 
of the eight hours is mooted in the report as a fit sub- 
ject upon which to take a vote, as the ironfounders in 
England have done. But the delegates of the latter 
did not vote for the eight hours resolution at the 
Trades Congress, because of the adverse vote of the 
society upon the subject. 





The building trades generally seem to be enjoying 
tolerable activity both in London and the provinces. 
The Amalgamated Carpenters and Joiners have only 
858 members out of employment, out of a total 
of 37,133. As a further indication of the briskness 
of trade, advances have been conceded in Belfast 
and Lancashire; in the former town the employers 
have granted an advance of one farthing per hour, 
and in the latter county one halfpenny per hour. 
In November the members in the metropolitan district 
will get anadvance, together with a reduction of work- 
ing hours. But some difficulty is anticipated with 
respect to outlying districts, and therefore the members 
are urged to act cautiously and prudently in the matter. 





The manifestations of slackening activity are becom- 
ing more and more apparent in the engineering trades 
throughout the Lancashire districts. Some of the 
larger firms have recently been discharging consider- 
able numbers of men, and many of the works have 
scarcely more than a third of their full complement at 
work, and in most instances the men are only excep- 
tionally employed at full time. Machinists appear to 
be badly off for work, short time being the rule rather 
than the exception. Even those establishments which 
are noted for their specialities are feeling the depres- 
sion, only a few firms being enabled to secure orders to 
keep the works running full time, and often these have 
to conipete at low prices. It is not surprising, there- 
fore, that the question of reducing wages has come 
into greater prominence during the last week or two, 
but no decisive step in that direction has been taken 
as yet. The necessity for action is being urged in 
various quarters, but no indication as to the course 
that will be taken by the men is apparent, in case a 
reduction is proposed. The iron and steel founders 
are feeling the effect of the lessened activity among 
the engineering industries, many of the foundries being 
very short of work, and orders are competed for at low 
prices. There are no disputes of any consequence in 
any branch of the engineering industries at the present 
time, the utmost circumspection being observed in all 
cases by the officials of the several organisations, and 
generally by the men employed. In the iron trade 
the inactivity of recent times has continued, most of 
the purchases being only for immediate requirements. 
Makers’ prices continue fairly firm, but sales are 
effected below those quotations. In the manufactured 
iron trades there is no improvement to record. The 
steel trade continues in much the same condition, 
except that hematites are a little firmer in price. The 
indications in all branches are less favourable as a 
whole, the feeling being that trade will be worse before 
it is better. Of course the cotton crisis increases that 
feeling. 





In the Sheffield and Rotherham district there is a 
better tone. The condition of the iron and steel trades 
has shown signs of improvement, though only to a com- 
peeserey slight extent. The rolling mills have been 

etter employed, which in itself isa good sign. The 
better classes of steel are more largely in demand, and 
inferior qualities are in request more than they have 
- been for some time. Common steel springs and 
octagons are in good demand for India, and there is a 
fair inquiry for wire rods. The file trade has shown 
indications of improvement, the Australian market is 
looking up, but the Continental trade is stagnant. 
Very little business is being done in shipbuilding tools, 
as a result of depression in that branch of trade. There 
is great dulness in the saw trade at the present time. 
The electro-plate and silver trades have improved with 
the near approach of the Christmas season for such 
goods. The cutlery trades are depressed, and as a 
consequence the ivory cutters are on short time. An 
order was received in Sheffield for 200.000 dozen pairs 
of best pearl scales for Germany, which order will 
provide employment for many hands who otherwise 
would have been outof work. Notwithstanding these 
slight changes for the better, business is described as 
being as dull generally as ever it was known to be. 
The prospects are, however, admittedly brighter than 
they have been for some time past. No further 
ow has been made towards a settlement of the 

ispute at Messrs. Rodgers and Sons, but generally 
the labour market is not so disturbed as the state of 
trade would seem to indicate, or as is usual in a falling 
market. 





The condition of trade in the Birmingham district is 
not good, in some branches of trade it is decidedly bad, 





The engineers and ironfounders are not so well off for 
work, nor are the brass trades so well employed. The 
dispute in the iron and tin-plate trades, and with the 
mounting forgers and braziers over the 10 per cent. 
bonus, is likely to extend, as other employers have 
intimated that unless the 10 per cent. is taken off the 
work will be stopped. On the other hand the men 
declare that they will cease work if the 10 per cent. 
is taken off. 





In the Cleveland district the conditions of trade have 
not only not improved, but they have grown worse. 
There were in September 90 furnaces in blast, as 
against 86 in August; the output being greater, 
stocks begin to accumulate, not in the warrant stores, 
but in the makers’ hands. Singularly enongh, the 
workmen’s leaders deprecate the blowing in of more 
furnaces when the produce is not wanted ; but what of 
the men out of work? Is the restrictive policy advo- 
cated merely in favour of the few, comparatively 
speaking, who are at work? The newer leaders pro- 
fess to be anxious for those who are out of work, but 
is the complaint of too many furnaces being at work 
on the lines of the professions made? Excessive pro- 
duction at one time, with little or no production at 
another, is doubtless a bad thing, but to complain of 
too many men being at work, especially after the 
thirteen weeks’ stoppage, looks rather hard-hearted. 
The smallness of the demand for Cleveland iron, and 
the general weakness of the iron market, have weakened 
prices, and the fear is that they will go down still 
lower. 

The ironstone miners are seeking for au advance of 
74 per cent. in their wages, and they are also endea- 
vouring to induce the owners of the houses in which 
they live to wipe off the arrears of rent which accu- 
mulated during the thirteen weeks of the Durham 
strike. There are other matters also which are en- 
gaging the attention of the men’s union. ‘It is said 
that four days a week are being worked of twelve 
hours a day, the men working overtime. The union 
officials complain of this, and threaten to go in for 
the regulation of hours by Act of Parliament. But to 
effect this, even were it desirable, the men at least 
ought to be united in its favour. Are they when they 
work overtime, while other men are idle? Other dis- 
putes have also arisen as to the wages of the machine 
men and the employment of unskilled men. 





Hopes were entertained that the crisis in the cotton 
trades would pass away without any actual conflicts 
as regards wages, especially as there was a good deal 
of hesitancy on the part of many of the employers to 
embark on a contest, the end of which could not be 
foreseen. Then the withdrawal of the first notices for 
a 10 per cent. reduction favoured the idea of a pos- 
sible solution without a strike. All such hopes seem 
now to be abandoned. The notices for a 5 per cent. 
reduction are general, except in the Bolton district, 
where the use of Egyptian cotton places the employers 
in a better position than those using American cotton. 
But even at Bolton the idea of a reduction is not alto- 
gether abandoned, its consideration is deferred. How- 
ever, many of the employers there desire to steer clear, 
if they can, of the present complications. It was 
hoped, also, that the Rochdale employers would with- 
hold their notices, but they were issued in the early 
part of last week, There seems to be no chance 
whatever of averting a strike, for the cotton operatives 
avow their intention to resist to the utmost any re- 
duction in wages. The wisdom or unwisdom of their 
decision is a matter of opinion, but even among the 
employers there is an evident feeling of regret that a 
conflict should be imminent. The operatives are 
fairly well organised, and have tolerably large reserve 
funds, but in the event of a struggle the number to 
be supported is enormous. There are also large 
numbers of non-union workers, especially in Rochdale 
and some other districts, so that the issue of the con- 
test is not very certain in any case. The total number 
of members out of work in the Cotton Spinners’ Asso- 
ciation was only 4.6 per cent. of the total, and this 
the report just issued considers rather high. The de- 
pression has not therefore affected employment to any 
considerable extent, except in the way of short time 
at some of the mills. 





In the North Staffordshire district the iron trade is 
depressed, many of the works being on short time. 
Notices have been given of the probable close of the 
Knutton Iron Works, in consequence of the depres- 
sion and the low prices of the material. Two out of 
the three portions of the works have issued such notices, 
the third is not at present included. For some time 
the men have only been working short time. 


The recent reductions in wages under the sliding 
scale of the Midland Wages Board are causing a good 
deal of dissatisfaction in the district, and some of the 
men think that the operatives on the board did not 
make a sufficient protest, or stand against the reduc- 
tion. The South Yorkshire men are even more strong 
in their protest, though they are in no way concerned, 





This feeling is but a revival of the outburst against the 
board some three or four years ago, when the men’s 
representatives had all they could do to hold their own. 
The men may rest assured that their representatives 
are the best judges, and that they do their best for 
their constituents. 





In Glasgow the engineers’ and ironfounders’ wages 
were reduced 10 per cent. from the 10th instant, and 
with the commencement of next month reductions in 
wages will take effect in several branches of the iron 
shipbuilding, engineering, and cognate industries in 
the Clyde and Scottish industries generally. The 
amount of reductions has been minimised by the 
mutual conferences of the employers and the represen- 
tatives of the workmen, one of the results being that 
only a portion of the intended reduction takes place in 
November, the other in January next. 





The threatened reductions in the monthly rates of 
sailors and firemen have not been so serious as was at 
first anticipated. In some instances reductions have 
been accepted, in other cases they are at least post- 
age But the full effect of the depression will not 

e felt till the season is a little further advanced, 
when many vessels will have to be laid up on account 
of the weather, and the closing of some of the more 
northern ports. 

During last week three important congresses took 
place, the Church Congress at Folkestone, the Sailors’ 
Congress at Liverpool, and the Railway Servants’ 
Congress in London. At the first the discussion on 
labour was only incidental, the real object being 
how to attach the working people to the mother 
church. One of the church dignitaries declared that 
the discussion was forty years too late. Mr. Mawdsley 
was the only real workmen’s representative to plead 
labour’s cause there, although strenuous efforts had 
been made to attract others to the congress. Mr. 
Mawdsley wisely suggested that the parsons had better 
not embroil themselves with labour disputes about 
which they knew little. In the way of conciliation he 
thought they might do something to lessen the irri- 
tation. 

At the Sailors and Firemen’s Congress at Liverpool 
the secretary reported that the union was making 
splendid progress, and that the condition of the men 
had greatly improved. The Sailors and Firemen’s 
Union, of all the new unions, has made the most rapid 
progress, and has done the most for its members. In 
some respects sailors are more dependent upon legisla- 
tion than the men working on land. 

The Congress of Railway Men was perhaps one of 
the most important, as it was one of the most business- 
like of all the congresses. Legislation is here called 
for to insure safety to life and limb, both of the rail- 
way workers and of the passengers ; but the congress 
refused to commit itself to an eight hours Bill. One 
of the delegates argued that because they could not 
attain ten hours by their own efforts, they should go 
in for an eight hours day by Act of Parliament. The 
argument was not very logical, and it did not convince 
the delegates. The Amalgamated Society of Railway 
Servants is well organised, and it has now enlarged 
its scope so to take in workers ‘‘ about railways,” 
if they feel inclined to join. The proceedings of the 
congress afforded no scope for scenes ; it had its special 
work to do, and it did it in a business-like manner. 


The further reduction of 5 per cent. in the wages of 
the Welsh miners is sorely trying the men’s patience 
with respect to the sliding scale, They have now lost 
28? per cent., while the federation boasts of not having 
lost a cent in wages. But Mr. Abrahams replies, ‘‘We 
stood by the scale in prosperity and we must stand 
by it in adversity.” But Wales is just now suffering 
rather severely, in the iron and steel works and in the 
tin-plate works ; and then there is a great strike ina 
large district, all of which decrease the demand for 
fuel. The time is a trying one for all concerned, but 
whether a strike just now against the scale would be a 
wise proceeding is open to question. 

The ballot on the eight hours in Durham is being 
fought with a good deal of pertinacity, some feel- 
ing, and not a little ability. The chief leaders are 
engaged in the fray, but after all, if the eight hours 
men succeed the battle is not won. When it becomes 
a question for legislation the common interests of the 
whole country will have to be considered, and of all 
the industries which more or less depend upon the use 
of coal in their manufacturing processes. 

In the other mining districts there are disputes of a 
local kind, most of which are purely technical, and 
relate to local customs, or special arrangements per- 
taining to the particular mine or seam. Most of these 
disputes are dealt with by the men’s representatives 
and the managers, but sometimes they eventuate in a 
stoppage. Ever since the conference of the mineowners 
and the federation at the Westminster Palace Hotel 
these disputes have been arranged mutually without 
much friction. But up to the present no serious re- 
ductions have taken place in the districts under the 
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Government of the federation, a fact which is influenc- 
ing the men in South Wales, and will probably be felt 
in Durham during the ballot which is taking place. 
The federation advocates are urging this fact in all the 
Durham districts. 





AMERICAN RAIL AND TRACK. 

The Development of the American Rail and Track, as 
Illustrated by the Collection inthe United States National 
Museum.* 

By Mr. J. Errreta Watkins, Curator of the Depart- 
ment of Transportation and Engineering. 
(Continued from page 399.) 

TuE wooden pin shown secured the chair to a short 





types of T-rails* were chairs slightly longer than those 
big a quarters and middle of the rail, and the ends 
of the rail were held in place by wedges, as shown 
in Fig. 88. The drawing is made from one of the 
| original stone blocks from the old Portage Railroad in 
Pennsylvania, 1832, with rail and chair complete, which 
is in the collection. The rails, chairs, and joint fixtures 
for that railroad were manufactured in England in 1830. 
The Beginnings of the Splice Bar.—The splice-bar or 
fish-plate was of necessity an American invention, since 
the Camden and Amboy Railroad, which was the first 
iron railway laid without chairs, found it necessary to 
‘use it. In Robert L. Stevens’s original specifications, 
| each rail was to have a projection on the stem at one end, 
_ which was intended to be riveted to the stem of the ad- 
| joining rail. Owing to impracticability of manufacture 
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* Extract from the Report of the United States 
National Museum, Smithsonian Institute. 





National Museum for 1886, Figs. 1 and 2, Plate II. oppo- 
site page 122) were used. These iron tongues were at- 
tached to the stems of the rail with hot rivets. Fig. 89 
is from a drawing made from an original stone block, 
rails, and joint fixtures, which were laid on the Camden 
and Amboy Railroad in 1830 and taken out of the track 
when the road was relaid with cross-ties a few years 
later.* 

As will be seen by reference to Fig. 18, page 31, ante,t 
the Camden and Amboy Railroad Company used the 
fish-plate with screw-bolt and nut previous to 1837. This 
practice does not appear to have been pursued in England 
until 10 years later. It is stated that “‘the fish joint 
(with bolts through the stem of the rail) was designed by 
W. Bridges Adams, 1847, and has been applied through 
out the London and North-Western Railway.” 

Rolled fish-plates 18 in. in length came into general use 
about 1850-55. In 1858 those on the North London Rail- 
way of England were 27 in. long. Figs. 90, 91, and 
92 are from drawings of the rails and splice-bars manu- 
factuied by the Phenix Iron Company, of Pheenixville, 
Pa., previous to 1857. The figures are made from a chart § 
which the company had prepared in that year to show 
the many shapes of iron they were prepared to roll. 

Fig. 93 shows the standard splice-bar adopted by the 
Pennsylvania Railroad in 1870. 

Wooden Block Joints.—The cost of the iron joint fixtures 
led to experiments with wood blocks as early as 1840. 
Many roads that had used nothing but spikes and iron 
tie plates at the joints, added materially to the strength 
of these joints by drilling the stem of the rail, and bolt- 
ing a block of wood of the proper shape to the outer side 
of the rail. About 1860, some of the Eastern roads 
adopted a standard joint fixture composed of a wooden 
block 48 in. long for the outside of the rail and a short 
iron splice-bar to fit closely against the stem on the 
inside. Fig. 94 is drawn from a set of the original joint 
fixtures that had been in the tracks of the present New 
York Division of the Pennsylvania Railroad for many 
years.|| Many of these blocks were used with steel 
rails and made excellent track, when kept in proper 
repair. 

Slot Rail and Ring Joint.—About 1850, on some parts 
of the Camden and Amboy and West Jersey Railroads, 
the ring joint was used. A slot about 2 in. long was 
cut in the stem of each rail at both ends; into these slots 
a ring was slipped which encircled the base, to which it 
was secured by a wedge driven on each side of the stem 
between the ring and the base of the rail. 

Fig. 95 is drawn from a ring joint and wedges which 
were < the track of the West Jersey Railroad for many 
years. 

About 1850, G. Samuels patented the method of scarfing 
the railheads and bending the ends of the rail so that the 
stems could be riveted together in the same way that 
boiler plates are put together, but this invention was not 
put into practice. 

(To be continued.) 





ALLOYS OF IRON AND CHROMIUM. ** 
By Mr. R. A. HADFIELD. 
(Concluded from page 468.) 

Water-Quenching Tests.—The results of water-quench- 
ing upon the different chromium steel samples were given 
by the author in one of his elaborate tables, of which 
there were sixteen, and which want of space precludes us 
from reproducing. The effect of different temperatures 
is clearly brought out in the bending and filing tests, and 
it is interesting to again find a confirmation of the non- 
hardening qualities of chromium steel low in carbon. 
Samples ‘‘A” to ‘*G,” in none of which the carbon 
exceeds .25 per cent., are not hardened even when 
quenched from the highest heats. The bars being only 
din. thick, and the cooling action consequently very 
rapid, should there have been the slightest tendency to 
harden it would have been immediately apparent. 

Thermal Treatment.—Another table shows the effect 
of quickly cooling chromium steel in air. These tests 
brought out the interesting fact that steel containing high 
percentages of chromium and sufficient carbon, for 
example, sample ‘‘J” (.77 per cent. C., 5.19 per cent. Cr.), 
possesses self-hardening A, ssa This is probably the 
first time that this fact has been put on record. Hitherto 
it has been thought that carbon steel containing tungsten 
only, or tungsten combined with chromium, possessed 
this quality. M. Osmond in his report deals with this 
interesting fact at considerable length. 

Welding Tests.—Another table proves that chromium 
is not favourable to welding. Probably the experiment 
with ‘* B” (.16 per cent. C., .29 per cent. Cr.) was not 
carried out under the best conditions, but it was also 
found by M. Brustlein, at any rate when the chromium 
* On some roads the ends of the rails were simply spiked 
to the stone block or wooden stringer, and no attempt 
was made to fasten the rails to each other. 

+ From Stevenson’s ‘‘ Engineering in North America,” 


+ The Permanent Way of European Railways, Colburn 
and Holley, N. Y. 1858. 

§ This chart, the only one in existence, was forwarded 
by the Phenix Iron Company to Washington for inspec- 
tion. For this courtesy the curator is indebted. 

|| Presented to the National Museum by Mr. James R. 
Smith, supervisor New York Division Pennsylvania 
Railroad, Newark, N. J. 

{ Presented to the Museum by Mr. W. McAllister, 
_—< . eee of the Pennsylvania Railroad, at Cam- 

en, N. 





* T-rails were first rolled in lengths of 8 ft., 12 ft., and 
16 ft- 


** Paper read before the Iron and Steel Institute at 


‘ Liverpool. 
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exceeds a comparatively small amount, that the welding 
properties are interfered with. It might, of course, be 
possible to fuse fluid chromium steel to wrought iron or 
steel, but the ordinary process of welding together two 
bars is not possible either with this alloy or those pre- 
viously experimented upon by the writer, viz., manganese, 
silicon, and aluminium steels, 

In the final table are the results of the corrosion tests. 
Each sample, 24 in. by }in. by }in., was immersed for 
twenty-one days in H,SO, of 50 per cent. strength. The 
samples **¥” (1.18 per cent. Cr.), ‘J’ (5.19 per cent. Cr.), 
‘* T,” (9.18 per cent. Cr.), showed a loss of 3.32 per cent., 
4.78 per cent., and 5.64 percent. each respectively. Ordi- 
nary mild steel, tested under the same conditions, lost 
7.48 per cent., and wrought iron 4.47 per cent. 

General Application of Chromium to Steel Manufacture.— 
Except for special classes of work, it is difficult to see the 
foundation for the exaggerated advantages that have been 

ut forward by some for the employment of chromium. 
Tt is an open secret that certain works get good results 
with it, but other works producing similar articles, and 
not using chromium, also have their products passed 
under the same specification without trouble. . 

It hardly seems probable, therefore, that this steel will, 
at any rate for some time, come into more general use or 
displace ordinary carbon steel, except, as before named, 
in special work. 

It may be well to state what has been previously done 
as regards chromium steel, though it must necessarily 
be brief. 

One of the first workers in Europe to thoroughly 
investigate its manufacture on a practical scale was 
M. Brustlein, of Messrs. Holtzer and Co., in about 1876, 
whose productions have been principally in war material, 
such as armour-piercing shells, special armour or shield 
plates, tool steel, and some other uses. 

he writer’s father, about the same date (1876) as 
M. Brustlein commenced his work, was also engaged in 
chromium experiments, the ferro-chromium used having 
come from M. Biermann of Hanover, who was at that time 
and since instrumental in bringing special ferro-alloys 
before steel manufacturers. 

M. Brustlein obtained results considered remarkable 
at that time, and exhibited samples of his products at 
the Paris Exhibition in 1878. 

The Terre- Noire Company also showed samples of 
ferro-chromium and chromium steel at the same Ex- 
hibition. Some years after, several French works 
followed M. Brustlein’s practice, and the manufacture of 
chromium steel was considerably extended, owing to the 
large requirements of war material by the French Govern- 
ment. 

In 1882, the writer’s firm supplied chromium shells to 
the English Government, one of which, 6-in., success- 
fully penetrated an 8-in. oo plate, and was 
80 little injured that it could have been fired again ; 
also about the same time a 9.2-in. projectile, which pene- 
trated a 164-in. wrought-iron plate and &4 in. into a 
second plate placed behind. The same firm has since 
been successful in passing considerable numbers into the 
English service. A short resumé of their latest tests 
may be of interest. By kind permission of the War 
Office photographs of the plates and projectiles used are 
shown to the members. 

Although principally makers of smaller calibres as 
regards ‘‘armour-piercers,” one of their experimental 
shells, 13.5 in., weighing 1120 Ib., fired from the 63-ton 
breechloading gun at a velocity of 1950 ft. per second, 
penetrated an 18-in. compound plate, a 6-in. wrought- 
iron plate, 20 ft. of oak backing, a further 104-in. 
wrought-iron plate, and wasthen found broken beyond a 
2-in. wrought-iron plate, that is, a total penetration of 
364in. of armour plating. This projectile was believed by 
the Ordnance Committee to pass whole through the 18-in; 
compound and 6-in. wrought-iron plates. 

One of their reception lots, viz., 300 6-in. projectiles, from 
which two were selected by the Government Inspector, 
gave the following results. 

Each shell was fired against a separate 9-in. compound 
armour-plate with a striking velocity of 1825 ft. per 
second and a striking energy of 2250 tons. The faces of 
these plates contained 1.25 per cent. of carbon, so that 
the tests were severe. 

No. 1 projectile penetrated the plate to the eighth 
layer of oak backing. It was whole, showed no cracks, 
and very slightly altered in shape. 


Diameter of body before firing, 5.963 in.; after 

_ firing, 4.974 in, = +.011 in. 

Length before firing, 16.68 in.; after firing, 
16.47 in. = —.210 in. 


No. 2 projectile gave the same penetration, was also 
whole, showed no cracks, and altered in diameter of body 
.013 in., and shortened .210 in. 

Thus the above shells were only altered one-hundredth 
of an inch in diameter and a little over two-tenths in 
length. 

The following results are perhaps, however, still more 
remarkable. A Hadfield 6-in. projectile was fired 
through a 9-in. compound plate. Being uninjured, it 
was ground up, fired a second time, and again penetrated 
another 9-in. compound plate. It was ground up and 
fired a third time at a 9-in. plate, when it broke up. It is, 
however, only fair to the projectile to state that the third 
plate was an experimental one, in which the face had 
been hardened by special tempering methods. Probably 
the projectile would have still been whole if fired at an 
ordinary compound plate. 

Another remarkable result is that of a 6-in. bursting 
shell made by the same makers. This shell was the 


usual service weight, 100 lb., but had a core of about 
double the capacity of an ordinary armour-pierci 
jectile (the latter are usually termed “‘shot”) an 
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sequently its walls were of much thinner section and 
less strength. This was fired at a 6-in. compound plate, 
which it penetrated, and was found uninjured 2000 yards 
(or nearly a mile and a quarter) on the other side. 
Beyond a slight chip off the point, the shell was 
unaltered in form, free from cracks, and could have 
been fired again. A broken shell subjected to the same 
test was by another maker. The result with the latter 
shows that a steel shell, if not properly prepared, is 
little better than a cast-iron projectile. 

An exceptionally severe set of trials was also made. 
The projectiles were selected at random from ordinary 
service supplies. The ordinary reception trial is to fire a 
6-in. projectile against a 9-in. compound plate, but in this 
trial the compound plate was 104 in. thick. Notwith- 
standing the severe test, the four projectiles were practi- 
cally uninjured, having neither set up nor broken. If 
the armour had been attached to the side of an ironclad, 
a few feet higher velocity would have resulted in a com- 
plete penetration into the interior of the ship. In other 
words, at short ranges, with the comparatively light 6-in. 
breechloading gun, giving a velocity of say 2000 feet per 
second, all, except the largest modern ironclads, are easily 
vulnerable at point-blank range. 

In recent American trials it is reported that French- 
made projectiles, 6 in. in diameter, fired against 10}-in. 
nickel steel plates, penetrated from 9.70 in. to 26 in., 
the average penetration being 15 in. In the case of the 
Hadfield projectile, fired against a 104-in. compound 
plate, the penetrations averaged 264 in. It must be 
remembered that in the American trials, while the nickel 
steel plates offered greater resistance, the velocity and 
striking energy, 2075 ft. and 2989 foot-tons respectively, 
were much higher than those used in the English tests, 
viz.. 1830 ft. and 2200 foot-tons. Therefore, whilst the 
results cannot very well be compared, it will be seen the 
English projectiles, with a lower velocity and striking 
energy, gave excellent results. Probably with the same 
striking energy as at the Annapolis tests they would 
have penetrated uninjured a 12-in. compound plate. 

As regards the percentage of chromium used in such 
shells, each maker has his own standard, the chromium 
varying from 1} per cent. up to 2 per cent., and the 
carbon is dosed according to the particular hardness 
required. 

Whilst Messrs. T. Firth and Sons have supplied 
considerable numbers of excellent armour-piering pro- 
jectiles, made under the French system of Firminy, the 
writer is sure they will not begrudge his firm (the Hadfield 
Steel Foundry Company) the satisfaction of having also 
successfully worked out this difficult manufacture, but 
without any outside or French assistance. 

If any would-be aspirant to shellmaking is under the 
impression that the manufacture of such articles is simpl 
the result of producing steel of a definite analysis, he will 
find that this is not so, The quality of the material is not 
the only question, as care in manufacture during the sub- 
sequent treatment of hardening and tempering is most 
important. 

M. Brustlein, in ‘‘The Metals at the Paris Inter- 
national Exhibition of 1878,” stated that his attention 
was directed tochromium steel on account of its increasing 
both tensility and elastic limit without diminishing 
elongation, as would occur in carbon steel. In carbon 
steel an increase of tensility invariably means a decrease 
in ductility. 

With the further knowledge gained from the study of 
the steel alloys named in this paper, it will be seen that 
chromium cannot itself confer much advantage when the 
carbon is low; in fact its action in such cases may be to 
some extent termed neutral; but when the carbon also 
rises, the result is as stated by M. Brustlein. This 
metallurgist considers that beneficial results are obtained 
rather in harder than in milder chromium steels, and pro- 
bably this will be found to be the case. In other words, 
it must not be expected that very soft steel will be much 
improved by chromium additions. Medium steel pro- 
bably will gain somewhat, and harder steel still more so; 
but as is well known, the output of hard steel is com- 
paratively small. For this reason, therefore, there does 
not seem a probability of a large employment of chromium 
in steel with a tensility of, say, 28 tons and under. 

Chromium steel (that is, chromium-carbon steel) has 
another property—and reference is here again made to the 
harder qualities—that it seems to harden more readily. 
Chromium to some extent plays the part of a hardener, 
even without the intervention of a cooling medium ; 
therefore, when a cooling medium is employed, the result 
of the latter is intensified. It has been stated—the writer 
would not like to confirm this view positively—that a 
piece of chromium steel of a given diameter, when 

uenched, would become hardened more deeply than a 
similar piece of carbon steel Probzbly, if the right harden- 
ing temperature were obtained for each class of steel, it 
would be found that the chromium steel was, after har- 
dening, tougher than the carbon steel, and it is also pro- 
bable that it would harden at a somewhat lower heat, but 
that the effects of hardening would penetrate further is 
not yet proved. 

Theories have been put forward that chromium holds 
carbon in the “‘ combined” state, and that, therefore, 
chromium steel hardens more readily. Seeing that the 
carbon present in all steel is in the combined state whether 
chromium is present or not, this explanation does not offer 
much satisfaction, 

From the results of the labours of our President, Sir 
Frederick Abel, Dr. Sorby, Professors Osmond and 
Ledebur, Mr. J. W. Spencer, and others, it has now been 
clearly proved that as the carbon in pig iron has several 
forms, so in steel there is more than the one usually 
termed ‘‘combined.” Professor Ledebur’s exhaustive 

pers on ‘‘The Nomenclature of the Various Forms of 
Gabon Occurring in Iron” (Stahl und Eisen, November, 





1888), and ‘* Recent Experiments on Carbon and Iron” 
(Ibid., April, 1891), seem to have escaped notice on this 
side. It would be of considerable benefit if this worker 
could be induced to give the Iron and Steel Institute a 
paper on his latest researches. He has clearly proved the 
existence of four distinct forms of carbon—hardening 
carbon, carbide carbon, temper carbon or graphitic 
temper carbon, and graphite. The exact rdéle si 
by each is further complicated by their being again split 
up into different forms or combinations as carbides of 
iron. 

There is no doubt that elements such as chromium, 
tungsten, and silicon, alloyed with carbonaceous iron, 
including steel, have considerable influence upon the 
carbon or carbide of iron present, probably more so than 
upon the iron itself. substance of very complex 
nature is thus obtained, and itis not to be wondered that 
its study is no easy task. Thanks especially to the 
labours of Professor Roberts-Austen and M. Osmond, by 
the accurate study of thermal treatment, we are gradually 
approaching a more satisfactory state of knowledge on 
these particular points. 

Chromium has, without doubt, a marked action upon the 
different states of carbon or carbides of iron into which 
they are further divided, according to the thermal treat- 
ment to which the alloy has been subjected. 

Very high tensility has been got with hard chromium 
steels, the writer having obtained specimens with 104 tons 

r square inch, and about 3 per cent. ductility. M. 

rustlein showed an excellent series of samples at the 
1889 Paris Exhibition, one of the test-bars having a ten- 
sile strength of 100 tons per square inch. No analysis 
accompanied the specimens, so that the results did not 
enable a comparison to be made. 

Whilst the softer chromium steels do not require special 
care, harder varieties are equally, if not more, liable than 
carbon steel to become burnt and spoilt by overheating, 
and to give material with coarse and weak crystallisation. 
Chromium steel in the harder grades, and when properly 
manufactured, o- an exceedingly fine-grained product. 
M. Boussingault mentions that cemented cast steel of 
ordinary description acquired large crystals, whilst 
cemented chromium steel (chromium-carbon) had only 
small ones, showing the power of chromium in the 
chromium-carbon combinations to reduce the size of the 
crystals, 

That chromium has a strong action on the crystalline 
formation is shown by the acicular structure of most of 
the ferro-chromium produced. 

The Terre-Noire Company exhibited at Paris in 1878 a 
chromium steel (.75 per cent. Cr.). and pointed out its 
high resistance in compression. No doubt, in this re- 
spect, in harder qualities it is well suited to resist com- 
pression stress owing to its closeness and density. Here, 
again, the proviso must be made, ‘‘so long as _ there is 
sufficient carbon present ;” for from Figs. 7 and 8, page 
446 ante, it will be seen that, in the absence of lowness 
of carbon, chromium steel gives no special resistance to 
compression—in fact, it is but slightly superior to steel 
containing like percentages of aluminium or silicon. 

It a that some of the Tasmanian chromium pig 
brought during 1876 into this country by Dr. Riley was 
sent to Sweden. Tests were there made of it by the 
open-hearth process. It is stated that the steel was of 
good quality, though sufficient details are not given to 
show that it possessed any marked advantage over ordi- 
nary carbon steel. 

Dr. Riley, in 1890, during the course of a discussion 
before the Society of Chemical Industry on Feodossief’s 
new method of tempering and hardening steel, stated that 
several hundreds of tons of chromium iron had been used 
in Sheffield for tyres and axles owing to the superiority 
obtained in the products, and the severe test they would 
stand under a falling-weight test. The writer tested the 
same pig iron, but its lowness in chromium made it un- 
suitable for most alloy purposes. 

The only recent paper on the subject of chromium steel 
has been that read by Professor Arnold before the Insti- 
tution of Civil Engineers, 1888, on ‘‘The Influence of 
Chemical Composition on the Strength of Bessemer Steel 
Tyres” (Journal Civil Engineers, vol. xcv.) This paper 
had for its object to describe a special quality of steel, and 
much interesting information was given respecting the 
employment of chromium steel for tyres. The tensile 
tests obtained by him, in addition to a large number of 
drop tests on axles and tyres, were as follows : 
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The test-pieces were prepared by hammering a 14-in 
square ingot into 1}-in. square bars. 

The material described being somewhat high in man- 
ganese (about 1} per cent.), it is difficult to determine the 
precise action of the chromium in thesamples. Professor 
Arnold considers that chromium in small quantities 
raises the tensile strength of steel without seriously 
diminishing the ductility. No doubt the ductility 
obtained along with high tensility was owing to the 
chromium present, but it must also be borne in mind that 
thecarbon in the steel described by Professor Arnold was 
not more than .32 per cent. 

Special attention is drawn to this point, as high carbon 
chromium steel may be incautiously manufactnred. Bad 
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results are sure to be obtained for structural purposes 
unless the carbon is kept comparatively low. 

In Mr. Howe’s work on “ the Metallurgy of Steel,” he 
mentions cases at the Pennsylvania Steel Works where 
Bessemer rails with from .12 to .54 per cent. of chromium 
successfully past the drop-test, provided the carbon did 
not exceed .30 per cent., but broke if this limit was ex- 
ceeded. Thus chromium, when in presence of even a 
medium percentage of carbon, appeared to injure the 
shock-resisting power of the steel. It is to some extent 
difficult to reconcile the behaviour of this material with 
the chromium steel employed for armour-piercing projec- 
tiles. Such steel contains three or four times as much 
carbon and chromium as just named, yet with points 
suitably hardened they successfully withstand, without 
cracking or altering their form, being hurled at a speed 
of nearly 2000 ft. eo second against hard compound 
armour plates of a thickness nearly double the calibre of 
the projectile, ; 

This difference, as compared with the behaviour of the 
steel referred to by Mr. H. M. Howe, is no doubt partly 
owing to the different character of the article, and to the 
fact that the points of the shells are of sufficient hardness 
to successfully penetrate the plates without deformation. 
The same projectiles with unhardened points would merely 
splash 7 against the plate. 

Mr. Howe’s excellent resumé of the principal facts 
connected with chromium steel are worthy of perusal by 
those interested in this subject. The metallurgical 
world is considerably indebted to him for his admirable 
treatise on the metallurgy of steel. During the discus- 
sion which followed Professor Arnold’s paper, it was 
stated by some of the leading metallurgists and locomo- 
tive engineers, that carbon steel of a —— (as regards 
the carbon percentage) higher than the chromium steel 
samples quoted by him gave as good, if not superior, 
results. In the writer’s opinion, however, the chromium 
steel under discussion appeared at a disadvantage, being 
really a manganese-chromium steel, the percentage of the 
former metal being as high as 1.50. It is difficult to 
know why such a comparatively large quantity of man- 
ganese was present. It would have been fairer to com- 
pare a chromium steel of the same percentage of man- 
ganese as ordinarily employed, say, .75 to 1 per cent. 
From the Terre-Noire experiments in 1878 we know that 
manganese alone, without chromium, would confer high 
tensility. At the top of the following Table will be 
found the results of the Terre-Noire carbon-manganese 
steel tests. ‘ : 

It would seem, therefore, that chromium steel in the 
instances quoted by Professor Arnold was not in its best 
form to make a direct comparison with carbon steel. _ 

The annexed Table of tests with carbon and chromium 
steel may be of interest. The details given by some of 
the experimentalists are not sufficient to make them as 
complete as they should be, but they will enable a rough 
comparison to te drawn. As they represent practical 
tests, they may be useful for reference; 





this point does not come within the scope of the present 
paper, it seems to be one of importance. 

8 _— out during the discussion on Professor 
Arnold’s paper by Mr. G. Berkley, now President of the 
Institution of Civil Engineers, before users can express 
any leaning towards the adoption of chromium in place of 
carbon steel, it must be shown what are its special advan- 
tages. Mr. Berkley also pointed out that the spring steel 
tests (carbon steel) quoted by Professor Arnold, and noted 
in the following Table, gave as high results as those of 
the chromium-manganese steel : 


Comparison of Carbon Spring Steel and Chromium Steel. 
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Whilst Mr. Berkley was justified in making this com- 
parison on the samples in question, the writer would 
point out that in the chromium steel, had the manganese 
been within ordinary limits, it would probably have given 
as high tensility but superior ductility. 

Professor Arnold states that he considers .40 per cent. 
each of chromium and manganese produce the same 
hardening effect as .20 per cent. carbon. With the results 
of the writer’s samples it is possible to see the exact effects 
of chromium upon iron, ¢.g., samples ‘‘ A” to “ EK,” or 
perhaps to ‘‘G,” in which the carbon, whilst not a negli- 
gible quantity, does not, at any rate, materially affect 
the product. 

Whilst the statements in the paper quoted are in the 
main correct, first, that chromium added in small quan- 
tities raises the tensility of steel without seriously 
diminishing ductility ; second, that when added in too 
high percentages it induces brittleness ; both these should 
be qualified by a third, viz., that they are principally 
dependent upon and qualified by the percentage of carbon 
present. Chromium in itself, as clearly shown by the 
different diagrams accompanying this paper, does not, up 
to, at any rate, a certain percentage, say .75 or even 1 per 
cent., materially affect the product, either as regards 
yield-point, tensility, hardness test (‘Turner’s), and hard- 
ness by water-quenching. Take, for example, specimen 
‘“*D” wm its annealed state (.14 per cent. C., .5 per cent. 
Cr.); its yield point is as low as 16 tons; its tensility 
25.50 tons per square inch ; its hardness in Turner’s scale 


Tests or TYRE STEEL. 
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Although chromium steel, judging from this Table, does 
not show any superiority to carkon steel, as before men- 

tioned, it must be borne in mind that the samples quoted 

are really manganese-chromium steel. Besides, too, chro- | 
mium steel for tyres and axles is being made in consider- | 
able quantities, and, the writer understands, with it are 
obtained results not readily given by carbon steel. Judg- | 
ing from the tests of the writer quoted in this paper, that | 
is, of the carbonless chromium steel in which the manga- 
nese is very low, by judicious mixtures and treatment | 
chromium steel of a good quality is to be obtained without | 
such special attention to the low limits of sulphur and | 
phosphorus as in carbon steel. Whilst further inquiry on , 
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is but little higher than wrought iron, nor does it become 
hard when water-quenched from a welding heat. 

Although our English engineers, probably owing to the 
high-class road beds in thiscountry, do not seem to 
much troubled with broken tyres, those in Germany 
appear to be less fortunate, either owing to a lower 
quality of product or to other causes. According to the 
Secundarbahn Zeitung (page 257) forty-two German rail- 
way companies with 33,718 kilometres of line have stated 
that 4123 breakages of tyres took place from October 1, 
1880, to April 1, 1881. In 1887 there were 3552 broken 
tyres, 33 per cent. of which failed through causes unas- 
signable, 
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Therefore if an ‘‘alloy steel” can be produced with 
superior tensility, insuring as high or higher durability 
than now, and also superior ductility, there is, without 
doubt, room for its employment. One valuable propert: 
possessed by chromium steel, when properly manu: ose | 
seems to be that of giving greater contraction of area in 
the testing machine. No doubt this is partly owing to its 
elastic limit being high, and with this bemg combined 
high tenacity, the striction is more localised. As Mr. D. 
Kirkaldy points out, and his unique experience in testing 
material entitles his opinion to very careful consideration, 
high contraction of area at fracture is a proof of good 
quality or body in the steel. Those who favour chromium 
steel in the requisite quality will not overlook this point. 

Unfortunately, at present there is so much lack of 
uniformity of tests, that it is often difficult to draw com- 
parisons. Continental engineers are now seeing the im- 

rtance of this point, and a very competent commission in 

rance (Commission des Méthodesd’Essai des Materiaux de 
Construction) is now endeavouring to bring into harmony 
the present discordant elements. It is to be hoped some- 
thing may be done here in the same direction. If, too 
we could sum up courage to decimalise our weights an 
measures, enormous convenience would result, as then 
the whole of this continent and America* would probably 
soon follow suit, could compare notes by means of a 
universal metric system. his, combined with some 
uniformity of tests, both as to their nature and as to the 
manner in which they should be conducted, would prove 
invaluable, and help on the progress of metallurgy. 
Whilst it is quite possible to bring up objections against 
the metric system, its advantages so enormously outweigh 
its disadvantages, that the matter is well worth some con- 
sideration. The Decimal Association is working hard in 
this direction, and it is to be hoped members of this In- 
stitute will give it every support. As toauniform system 
of tests, this question also commends itself to most care- 
ful consideration. 

Sir Philip Magnus, at the recent London Congress of 
the Chambers of Commerce of the Empire, made the 
following important statement: ‘‘In this country we 
were placed at a very great disadvantage through the 
retention of our present system. We were severely 
handicapping the education of our boys by compelling 
them rey both the system of weights and measures 
which prevailed elsewhere, and the system which pre- 
vailed in this country.” 

The writer would point out that a convenient system 
of weights and measures, such as the metric system 
offers, and such as ours can never possess, must give those 
nations accepting it great advantages, and prove to be 
not one of the least important factors in determining the 
future of a country’s industrial progress. 

The foregoing is aside from the object of this paper, 
but the writer Cote had the privilege of seeing the ad- 
vance copies of the French Commission’s valuable reports, 
has been greatly struck with the importance of English 
engineers also following up the subject of uniformity in 
tests. 

If we do not follow suit in progressive advances in both 
the directions referred to, can we wonder that our trade 
rivals gain considerable advantages over us? By study- 
ing the convenience of a large portion of our customers, 
to say nothing of the advantages resulting to ourselves, 
we should certainly derive considerable benefit. 

Chromium Steel Wire.—By the kind assistance of 
Messrs. J. Shipman and Co., steel and wire manufac- 
turers, Sheffield, the writer obtained an interesting set of 
tests on samples of chromium steel wire. 

The tests showed that (specimen ‘‘ B,” .16 per cent. C., 
29 per cent. Cr.), even thin wire (No. 20 B. W.G.), which 
would very rapidly part with its heat, could not be hard- 
ened either with oil or water quenching. The tensility of 
this sample in the annealed forged bar, 14 in. in diameter, 
was 25 tons. When drawn down to No. 20 B.W.G. 
annealed and re-drawn one hole, this is raised to 45 tons. 
When again annealed it is practically the same, 44 tons. 
Oil-quenched, it rises to 49 tons. Water-quenched, it 
rises to 59 tons. This differs but little from similar tests 
on mild steel wire treated in a similar manner. 

Specimen ‘‘¥ ” (.27 per cent. C., 1.18 per cent. Cr.), 

though containing more than one-quarter per cent. of 
chromium, would not harden either in water or oil. 
Therefore chromium, whilst stiffening the steel, cannot 
be termed a true hardener in the absence of sufficient 
carbon. 
Sample “J” (.77 per cent. C., 5.19 per cent. Cr.) gives 
a good product, but does not show, except as regards 
better bending tests, any marked superiority over ordi- 
nary carbon steel. The carbon being .77 per cent. ex- 
plains the reason why the report states “hardens nicely 
in water and oil.” 

That hardness by water-quenching does not necessarily 
mean increased tenacity is proved by the results obtained 
from “J” and “L,” in which both the oil and water 
quenched specimens possess less tenacity than the original 
wire which had been drawn one hole after annealing. In 
fact, the figures are even less (‘‘J”), and the same (‘‘ 1”) 
both for the oil and water quenched as compared with 
the annealed specimens. Except in semi-hard steels, 
such, for example, as ‘‘ B” and “ F,,” tensility is not appa- 
rently increased by water-quenching. Probably this 
explains the reason why hardened (that is, ‘‘ dead 

steel is more liable to spontaneous cracks; the 
steel has really not a high tensility, as often imagined, 
and is therefore not in the condition to resist high stress. 

‘*L” specimen, containing .70 per cent. C., and as 
high as 9.18 per cent. Cr., possesses no special features, 





* The U.S.A. have already proved the immense con- 
venience of a decimal monetary system, and to some ex- 
tent have introduced it into their weights by the 100-lb, 
hundredweight and the 2000-lb. ton. 
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It is somewhat higher in breaking strength and ductility 
than ordinary steel of 1.30 per cent. carbon, that is, com- 
paring the samples in their annealed and one-hole drawn 


state. 

Probably the wire-drawer had not exactly hit the right 
tempering heat, but it is curious to note that it does not 
harden so readily as specimen “J.” This is singular, 
because the chromium is nearly 50 per cent. higher, and 
the material should therefore be much harder. M. 
Osmond also found that “LL,” when sudject to certain 
thermal treatment (detailed in his report accompanying 
this paper), does not become hard so readily as ro 

Messrs. Shipman kindly made some comparative tests 
on carbon steel wire of different qualities. Unfortu- 
nately, a complete comparison cannot readily be made, 
owing to the tests of the carbon steel having been made 
with wire of No. 124 B.W.G., whilst those of the chro- 
mium steel were No, 20 B.W.G. 

Electrical Properties.—-Dr. Hopkinson has kindly made 
a number of experiments with chromium steel. The 
writer considers that although chromium steel is an alloy, 
yet its properties in mechanical and other tests would 
lead one to expect it to behave very differently, either as 
compared with manganese or nickel steel. The coercive 
force, especially when the material is hard, is great. In 
this state Dr. Hopkinson considers that it should make 
good permanent magnets—a fact confirmed by Dr. 
Bottomley’s tests, mentioned later. Annealing has a 
marked effect on the curve of magnetisation, diminishing, 
as is usual with steel, the coercive force. The electrical 
resistance of all four samples is high, but with the two 
samples of intermediate composition, which harden best 
when quenched, not so high as manganese steel ; the 
resistance is materially increased by quenching. 

Magnetisation of Chromium Steel.—Dr. Bottomley, of 
Glasgow, has kindly made a series of tests with the fol- 
lowing results respecting the magnetisation of chromium 


steel : 
GC: ‘Cr; 
Per Cent. 
1 bar 2 in. sq. 27 in. long, 1176 A, unannealed, .07 .22 
(oe « oe a Se 12 .84 
ee Begs ae 1176 H, a .39 2.54 
bc ug ed os 1176 K, ss 86 6.89 


Also one of each of the above in the annealed state. 


The four unannealed bars (marked ‘ A,” “ E,” ‘*H,” 
and ‘‘K”’) were magnetised to saturation in a field of 
approximately 400 C. G. S. (absolute magnetic measure), 
and their magnetic moments were determined imme- 
diately thereafter. They were found to be 


A. EK. H. K. 
34.86 40.69 62.82 84.07 
Observations of the magnetic moments of these bars 
were made daily for nineteen days, the magnets remaining 
undisturbed mechanically and magnetically except as to 
the carrying them to and from the testing place. The 
percentage loss in the nineteen days was found to be— 


A. E. fs. K. 

Per Cent. Per Cent. Per Cent. Per Cent. 
8 6.77 5.84 4 

Most of this loss, as is always the case, took place 
during the first day or two. 

Dr. Bottomley, for the sake of comparison, adds that 
two bars of excellent steel, with which he had been well 
acquainted for anumber of years, were magnetised and 
tested in a precisely similar way to the unannealed bars 
above referred to. These were marked ‘‘M ” and ‘‘ M’.” 
Their magnetic moments per gramme immediately after 
magnetisation were : 


M. M’. 
80.4 79.12 
and their loss during 19 days : 
M. nr. 
Per Cent. Per Cent. 
5 3.4 


It appears, therefore, that the bar marked ‘‘ K ” is of an 
exceptionally —_ magnetic quality. Experiments are 
now in progress for the purpose of finding the loss by me- 
chanical jarring, tapping, slight falls, and afterwards 
heavy falls on a wooden block, and so forth. This is of 
great in:portance for practical purposes. 

The four unannealed bars have also been partially 
tested for susceptibility and retentiveness, great suscepti- 
bility and small retentiveness being the ‘oslies desirable 
in soft iron. Broadly speaking, bars ‘‘ A” and ‘‘ E” are 
much more maspaiile to small magnetising forces than 
“Ht” and “K,” and retain much less than ‘‘H” and 
*“K” when the magnetising force is annulled. These 
experiments are not yet concluded. 

Conelusion.—In conclusion, the writer would specially 
thank the different friends named in the paper, he wa wr 
so willingly furnished that correlation of evidence which 
it is now so important to have when sttdying the pro- 
perties cf a complex body like steel, and such as the 
chromium steel under consideration. It is hoped, by 
means of this correlation—including chemical composi- 
tion, mechanical, physical, and electrical properties, micro- 
scopic character, and, finally, by the admirable and syste- 
matic research work of M. Osmond on behaviour under 
thermal treatment—that a knowledge of the properties of 
the especial alloy under consideration has been made as 
complete as is at present obtainable. 





Nore.—The paper was accompanied by twenty 


‘ ages 
of appendices, which we regret to be unable to x 


lish, 


on account of other demands on our space. It also in- 
cluded sixteen tables, of which 
graphically in the diagrams, 


some six are set forth 
The following is a list ; 
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Annealed and Unannealed Chromium Steel. 
(These results are plotted in Figs. 3 and 4.) 
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Tests of Forged Chromium, Silicon, and 
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been annealed. (These results are plotted in 
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Steel Bars, Annealed and Unannealed. 

IV.—Compression Tests of Forged Chromium Steel, 

Unannealed. (These results are plotted in 
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Diagrams ITI. to TX. (See pages 465 to 467 ante.) 
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FOREIGN AND COLONIAL NOTES. 

Steel Rails in South Australia.—The South Australian 
coe | Commissioners have accepted a tender of Messrs. 
Harrold Brothers as agents for Charles Cammell and 
Co., Limited, Sheffield, for the supply and delivery at 
Port Pirie of 4700 tons of steel rails and 260 tons of fish- 
plates for the Blyth and Gladstone line. 


Port Adelaide Dock Company.—The annual meeting of 
the Port Adelaide Duck Company was held July 29. The 
directors’ report stated that in consequence of the general 
depression during the past year the revenue had some- 
what decreased. ‘The company’s property had been 
maintained in a good state of repair and some desirable 
alterations had been made in the arrangement of the 
wharf, New offices had been built on the wharf property. 


South African Coal.—A shaft 200 ft. deep has been 
sunk to the north of Molensteenpan on the Vaalbank 
farm, in the Orange Free State, and a seam of excellent 
coal 32 ft. in thickness has been found. The question 
of coal in the Orange Free State is not one of quantity 
or quality, because there is a large amount of good coal. 
It is simply a matter of locality. 


Pig in the Zollverein.—The production of pig in the 
Zollverein in June was 389,691 tons as compared with 
365,073 tons in June, 1890. The total of 389,691 tons, 
representing the ee of June, 1891, was made up 
as follows : Puddling and spiegel pig, 147,156 tons; Bes- 
semer pig, 25,202 tons; Thomas pig, 168,157 tons; and 
casting pig, 49,176 tons. 

Rails for the Congo.—The Congo Railway Company has 
just let contracts for 8000 tons of steel rails. Of the 8000 
tons 3000 tons will be supplied by Charles Cammell and 
Co. . Limited, Sheffield, and 5000 tons by sundry Belgian 
works, 


Coal in France.—The production of mineral combustible 
in France in the first half of this year was 13,108,212 
tons, as compared with 13,140,926 tons in the correspond- 
ing period of 1891, showing a decrease of 32,714 tons this 
year. The total of 13,108,212 tons, representing the pro- 
duction of mineral combustible effected in France in the 
first half of 1892 was made up as follows: Coal and 
anthracite, 12,864,754 tons ; lignites, 243,458 tons; total, 
13,108,212 tons. The production of coal in the Pas-de- 
Calais in the first half of this year was 4,782,395 tons, and 
that of the Nord 2,370,699 tons. The Loire district 
ranked third with 736,578 tons, and the Gard fourth with 
1,020,597 tons. 


Belgian Blast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of September, 
1892, was 26, while there were 21 furnaces out of blast at 
the same date. The total of 26 representing the number 
of furnaces in blast at the commencement of September 
was made up as follows: Charleroi district, 10 ; Liége 
district, 11; Luxembourg district, 5; total, 26. 

South African Gold Mining.—The gold —— of 
the Witwatersrand mines in the first eight months of 
this year amounted to nearly 77,000 oz., as compared 
with 729,213 oz. in the whole of 1891 and 494,801 oz. in 
the whole of 1890. The value of the aggregate extraction 
since operations were commenced in the Witwatersrand 
gold district is estimated at 9,250,000/. 


The Suez Canal, —The transit revenue of the Suez 





Canal Company in August amounted to 216,800/., as 
compared with 258,400/. in August, 1891, and 192,000/. in 
August, 1890. The aggregate collection for the first 
eight months of this year was 2,102,168/., as compared 
with 2,304,800/. in the corresponding period of 1891 and 
1,775,924. in the corresponding period of 1890. 


Philadelphia and New York.—New York, with 312,766 
families, has 81,828 dwellings, while Philadelphia, with 
205,135 families, has 187,052 dwellings. New York, with 
a population of nearly 1,800,000, has an area of 41 square 
miles. Philadelphia, with an area of 109 square miles, 
has something over 1,040,000 inhabitants. 


Algerian ee length of railway in operation 
in Algeria at the close of March, 1892, was 19424 miles, 
as compared with 1915 miles at the close of March, 1891. 
The revenue collected upon the Algerian lines in the first 
quarter of this year was 223,185/., as compared with 
216,0082. in the corresponding period of 1891. 


French Coal Consumption.—The consumption of coal in 
the French Department of the Nord in 1891 was 61, 180,039 
tons, as compared with 6,185,662 tons in 1890. Of the 
6,118,039 tons of coal consumed in the Nord last year 
2,349,675 tons came from the Nord itself, 2,419,070 tons 
from the Pas-de-Calais, 1,312,966 tons from Belgium, 
33,048 tons from England, and 3280 tons from Germany. 

Pig in Belgium.—The production of pig in Belgium in 
August was 68,045 tons, as compared with 58,652 tons in 
August, 1891. The aggregate production in the first 
eight months of this year was 498 020 tons, as compared 
with 427,596 tons in the corresponding period of 1891. 


Prussian State Railways.—The average return obtained 
in 1890-1 upon the capital expended upon the Prussian 
State Railways was 5.26 per cent. The corresponding 
return in 1889-90 was 6.26 per cent. ; in 1888-9, 6.02 per 
cent. ; and in 1887-8, 5.77 per cent. 


Victorian Railways.—The Victorian Railway Depart- 
ment has let a contract for the manufacture of 100 
standard louvred wagons of the ‘‘U” class for the car- 
riage of fish and dairy produce. Five tenders were 
received, that of Mr. P. Ellis, of Bendigo, for 11,615/. 
being accepted. 

Japan and the United States.—The Japanese Govern- 
ment has completed arrangements to send to the Chicago 
World’s Fair 2000 of its middle-class people. After the 
fair is over, the visitors will make a tour through the 
United States, all expenses to be borne by the Japanese 
Government. The Chicago, Milwaukee, and St. Paul 
Railroad Company has made a contract for mying the 
Japanese tourists from St. Paul to Chicago. The Cana- 
dian Pacific will take them to Winnipeg and the Great 
Northern thence to St. Paul. 


American Liners.—The new American liners of the 
Inman Line will probably be of the same length as 
those now building for the Cunard Line, viz., 635 ft. 
They will each cost about 500,000/. 


Central America.--Mr. Collis P. Huntington, pro- 
fessing to doubt whether the Panama or Nicaragua Canals 
will ever be built, has undertaken to oa a railway 
from the Atlantic to the Pacific through Honduras. To 
connect two lines already well advanced will involve an 
outlay of 600,000/. 





EnciisH Coat ABROAD.—The dulness of the times is 
reflected in a diminution in the demand for English coal 
abroad. Hitherto our exports of coal, coke, and patent 
fuel have been continuously increasing, but this year they 
have shown an appreciable reduction. The aggregate 
exports to September 30 this year amounted to 22,233,559 
tons, to which we may add 6,460,842 tons, shipped for the 
use of steamers engaged in foreign trade, making an 
aggregate of 28,694,401 tons. The corresponding exports 
in the first nine months of last year were 23,617,246 tons, 
to which should be added 6,205,283 tons shipped for the 
use of steamers engaged in foreign trade, making an 
aggregate of 29,822,529 tons. The corresponding exports in 
the first nine months of 1890 were 22,422,209 tons, to which 
should beadded 6,128,076 tonsshipped for the use of steamers 
engaged in foreign trade, making an aggregate of 28,550,285 
tons. It will be seen that this year’s shipments show a 
decrease of 1,128,128 tons, although they exhibit the 
moderate increase of 144,116 tons, when the comparison 
is extended to the first nine months of 1890. Taking no 
account of the coal shipped for the use of steamers en- 
gaged in foreign trade, we find that the exports of trade 
from the United Kingdom in 1890 amounted to 30,140,139 
tons, while the corresponding exports in 1885 were 
23,770,957 tons ; in 1880, 18,719,971 tons, and in 1875, 
14,544,916 tons. The exports would thus appear to have 
increased at a great rate up tu 1890, while they have since 
experienced an unmistakable check. An explanation of 
this check is probably to be found in the contraction of 
credit which has told so a upon our export iron 
trade during the last two years. The matter really comes 
to this: Great Britain enjoys the lion’s share of the 
trade of the world, and _to maintain and still further 
develop this lion’s share, British capital must be invested 
freely in all directions. As soon as the process of invest- 
ment sustains a check, British trade sustains a check also. 
Our principal foreign customers for are Russia, which 
took 1,208,073 tons in the first nine months of this year ; 
Sweden and Norway, which took 1,025,517 tons ; Ger- 
many, which took 2,481,412 tons; France, which took 
3,839,499 tons ; Spain, which took 1,460,812 tons ; Italy, 
which took 2,825,676 tons; and Egypt, which took 
1,200,051 tons. The demand for British coal has in- 
creased this year in Sweden and Norway and France ; 
but it has fallen off in Russia, Denmark, Spain, Italy, 
and Egypt. 
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Compirtzep sy W. LLOYD WISE. 
GELEOTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings {s stated 
in each case; where none are mentioned, the Specification is 
not tlustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 
lopies ifications may be obtained at the Patent Office 
Sale Branch, 88, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
he date of the advertisement of the mee of @ complete 
——— is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

—— may at any time within two months from the date of 
ches ada: && te Poteet Gee aan te eee a 

ive notice at ti iti t toa 
Patent on ony of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


18,634. J. Higginson, Manchester. Metallic Pack- 
ing. [4 Figs.] October 29, 1891.—This invention relates to the 
construction and arrangement of metallic packing. The packing 
is arranged to fit into the stuffing-box ofan engine, At the bottom 
of the box aring K of flexible packing material is placed, and upon 
this two rings of metal C, Cl, having a recess between them and the 
sides of the stuffing-box, into which another ring C2, also of flexible 
packing material, is compressed, so as to expand against the walls 
of the box A. These rings C, C! are somewhat broad and are 
faced ; a turned ring Dof hard metal having an internal coned 
surface is then slipped in, and the face in contact with C, the last of 
the first named rings, is grooved so as to fit easily and at the same 








time be steam tight. A similar ring D comes next, and the two 
cones oppose each other, the inclination being towards the point 
of junction. Within the cone recesses so formed, split rings E, El 
of soft metal are so arranged that the splits break joint, and so 
fitting the conical recesses, that when the external rings D are 
pushed together, the soft metal rings are pressed against the 
piston-rod H. At the outer end of the stuffing-box A, two plates 
as at the inner end are placed, and are also fitted with a ring of 
compressible packing material, another ring being placed between 
the outer plate and the inner end of the stuffing-box gland B, 


which gland compresses the packing to the desired degree. (Ac- 
cepted September 7, 1892). 
16,169. H. Hopkinson, Nottingham. Injectors. 


(16 Figs.] September 23, 1891.—In this invention the injector is 
constructed with two or more inlets and outlets provided in- 
teriorly with a fixed or adjustable cone to admit steam. The 
suction force and delivery cones are cast in one piece, the adja- 
cent ends of the suction and force cones being surrounded by a 
chamber provided with outlets, each closed by a valve plate. The 
liquid cock 1 is opened, and steam turned on, passing through the 
cone B into and through the cones Cand D. As it passes from 
C to D it fills the surrounding chamber G and lifts the valve plate 
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G2 and passes through the outlet G' into a chamber of the outer 
ease A, escaping through the orifice 2, part of the steam also 
escaping through perforations in the chamber H. The rush of 
stéam produces a vacuum in the chamber Al, causing it to be 
filled with liquid through the cock 1, the liquid being forced by 
the jet of steam through the cones C and D to and through the 
delivery cone E into a chamber A3, and out to where required 
through the outlet 3. As the liquid is forced through the cone 
C it forms a vacuum in the chambers G and H, causing the valve 
plate G2 to close and air to rush into the chamber H through 
perforations. (Accepted September 7, 1892). 


18,688. W. H. Rickard, Newport. Air Injectors. 
[1 Fig.] October 29, 1891.—According to this invention the blast 
injector is so arranged that the steam, after drawing in the air, 
is met by jetsof water which condense it, the steam at once falling 
and separating as it does so from the air, which passes on to feed 
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blast passes by the passage E to be delivered where required. 
(Accepted September 7, 1892). 


18,792. J. Johnson, Aberdeen. Engine Packing. 
(2 Figs.] October 31, 1891.—This invention relates to automatic 
steam-tight packing for the piston-rods and valve spindles of 
steam, &c., engines. Within a stuffing-box through which the rod 
or spindle to be packed works, packing rings of soft metal are 
arranged so that steam or water under pressure can be iatroduced 
between them whereby they are forced against conical bearing 
surfaces pressed into the piston-rod or valve spindle so as to form 
a fluid-tight joint A is the stuffing-box for a piston-rod or valve 
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spindle B, and C, Cl packing rings of soft metal. These rings are 
each of conical form externally, and are made in segments dove- 
tailed into each other, Dis aneck ring of brass, and E a gland, 
both being coned internally to receive the coned portion of the 
packing rings C, Cl respectively. The space G serves as a lubri- 
cant reservoir, and the passage H admits steam or water under 
pressure to the interior of the stuffing-box ; this steam then acts 
on the rings C, C! and presses them on to the rod B and against 
the inner conical surfaces of the neck ring and gland E respec- 
tively, thereby forming a fluid-tight packing. (Accepted Sep- 
tember 7, 1892). 


22,621. A.Riedinger, Augsburg, Germany. Steam, 
&c., gines. (4 Figs.) December 28, 1891.—The invention 
comprises a closed chamber inclosing the crankshaft, pitman, and 
eccentric mechanism, and carrying a single-acting vertical cy- 
linder. The cover of this chamber, which forms also the cylinder 
head, carries the inlet and outlet valves, each of these being a 
puppet valve, the inlet opening outwards from the cylinder, and 
the outlet opening inwards towards the cylinder. Each of these 
valves is separately controlled by an arm on a rod guided ver- 
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tically, one on each side of the cylinder and moved each by a 
separate eccentric on the main shaft, these arms not being fixed 
with the valve spindles but free to move out of contact with the 
latter during parts of the stroke. To operate the inlet valves, the 
arm is provided with a rider moving on an inclined plane and 
governed in position by the speed regulator. By removing the 
valve governing connections, the motor can be converted into a 
pump, the inlet valve becoming the pressure valve, and the 
exhaust the suction valve. (Accepted September 7, 1892). 


19,170. J. Irving, Cardross, Dumbarton. Cleaning 
Boiler Tubes. [4 “igs.] November 6, 1891.—This invention 
has for its object the cleaning of boiler tubes so as to save labour 
and time. Upon the inner side of each smokebox door, or within 
a framing D, hinged at its ee edge, a narrow flat casing E is 
arranged, the inner side of which has small nozzles formed in it, 
situated so that when the casing is in working position, the 
several nozzles are directly opposite the several tubes B. Provi- 
sion is made for admitting steam into the casing E, when the tubes 
have to be cleaned, and the steam jets issuing from the nozzles, 
and being injected into the tubes, perform the cleaning operation 
rapidly. The steam casing Eis movable inwards and outwards, 
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and is connected by links G and levers H toa rocking shaft J 
the door frame D, and movable by a pair of hand levers 








the furnace. The condensed steam is caught as it falls in a tank, 
and is then conducted to the exhaust. A is a steam jet drawing 
air into the injector B, andC an inlet. At a distance from the 

int C where the water is admitted, for condensing the steam, a 
| D is provided, and is formed with division plates D' to admit 
of the wa‘er being conducted to a lower conduit while the air 


ted at their outer ends by a handle bar. When the 
levers K are turned up to place the steam casing close to the 
smokebox door frame, they are held by pins connecting them to 
links suspended from the door hinges. hen the steam casing 
E is in its outer position coincident with the door frame, the latter 
with the former can be turned out and up as one piece. For the 
admission of steam to each —s lengths of piping are provided, 
being jointed to each other, to a branch on the steam supply pipe, 
and to an inlet fitting upon the outer side of the casing. (Ac- 
cepted September 7, 1892). 


14,871. J. Cornforth, Birmingham. Consuming 





of a hollow firebar containing two separate air passages for the 
purpose of heating the air to a high temperature before entering 
the bridge. At the far end of the bar from the door, the bridge is 
hollow, with opening at the top by which the heated air mingles 
with the smoke and gases given off by the burning fuel. In 
making the two air passages a deep groove is first formed in the 
blade, the full length of the bar, and divided with a length of 
wrought T-iron. At the bottom a number of bolts are cast in 
to receive nuts in order tu screw the iron to the bar, and so 


Fig .7. 


Fig.2 
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prevent any air entering, except by the opening in the side near 
the end. Holes are drilled in the T-iron to receive the bolts. 
Togive more air if required, the nut is unscrewed and the aper- 
ture opened by lowering the T-iron, and by so doing a greater 
volume of air is allowed to pass through the bar to censume all 
smoke according to the quality of fuel used. The bar may be 
made in short lengths, so that another one may be connected and 
the same results be produced. The separate air ages may 
also be made by casting inside two small wrought-iron tubes 
instead of the T-iron. (Accepted September 7, 1892). 


GAS, &c., ENGINES. 


16,404. D. Clerk, Sutton Coldfield, Warwickshire. 
Gas Engines. [5 Figs.) September 28, 1891.—This invention 
relates to the valve details of Otto cycle gas engines, and to the 
construction of incandescent or hot surface igniters. A separate 
gas valve is dispensed with, and the gas cock and rotating air 
valve are arranged to fit in one aperture. In the interior of the 
gas-cock plug a rotating plug is placed to control the supply of 
gas to the engine, this plug being caused to be rotated by pawl 
and ratchet driven from a reciprocating piece attached to the 
eccentric rod; the plug rotates the separate air plug behind it by 
a flat and check. A separate gas and air valve is also dispensed 
with, and one exhaust lift valve is made to serve the double pur- 
pose of inlet and exhaust, so that only one lift valve opens to the 
engine cylinder, and the pressure of the explosion is taken by one 
valve only. The rotation of the air and the gas plug is so arranged 
that every second return stroke of the engine the exhaust lift 
valve is held open, and so the contents of the cylinder are dis 
charged through the lift valve and through the ports in the 
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iston valve. When the piston reaches the end of its stroke, and 
gins its next outstroke, a charge of air is sucked in through 
the lift and the piston valve. The end of the piston valve is used 
to compress air to work the separate exhaust valve piston, and it 
opens at every forward stroke of the piston valve to the air ports, 
and is so charged at every stroke to make up for loss by leakage. 
The engine piston passes over an exhaust port in the side of the 
cylinder to discharge the pressure down to atmosphere so as to 
reduce the pressure required to lift the exhaust valve and 
diminish the volume of exhaust discharged through it. The 
igniter tube is constructed of considerable internal capacity, and 
connected to the explosion chamber by a piece of relatively small 
section. To start the engine, the exterior of the tube is heated, 
but when it has been started the external heating flame is extin 
guished, The volume of mixture fired within the tube at each 
explosion then supplies heat to make up for losses, in the in- 
tervals between the explosions, and the tube continues to fire 
regularly although the external heat supply is withdrawn. (Ac- 
cepted September 7, 1892). 


19,517. J. Fielding, Gloucester. Starting Gas 
Engines. (3 Figs.) November 11, 1891.—In this invention the 
crank is put slightly forward of the dead centre nearest to the 
cylinder, gas is then admitted to the combustion chamber, an 
outlet cock being open to allow of the escape of air therefrom, the 
cylinder being thus practically filled with gas, the inlet and outlet 
cocks are closed and sufficient air under pressure is admitted to 
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constitute with the gas an explosive mixture which is then ignited, 
the explosion driving the — forward, setting and maintaining 
the engine in motion until the ordinary working cycle comes into 
operation. A reservoir is charged with compressed air during the 
compression strokes of the piston, gas being suddenly turned off 
whilst the engine is running, a non-return valve and cock being 
provided for this purpose between the engine cylinder and the re- 
servoir. (Accepted September 7, 1892). 


ELECTRICAL APPARATUS. 


15,403. W. S. Boult, Liverpool. Actuating Elec- 
trically-Propelled Tramcars. [4 Figs.) September 11, 
1891.—This invention relates to the utilisatiom of alternating 
currents of electricity in mains laid in completely covered in 
culverts ; the energy being transferred to the mechanism on the 
tramcar in the form of magnetism, instead of directly as current 
electricity, and afterwards manifesting itself in the form of 
current, available for actuating the motor. The transference 
of energy from the culvert is accomplished by means of a divided 
transformer, one portion of which, consisting of the primary or 
inducing coil ard its core, mounted on a trolly, travels along 
the culvert containing the main, supplying it with current, and 
the other half consisting of the secondary coil and its core, is 





Smoke. [7 Figs.) September 3, 1891.—This invention consists 


carried by the tramcar. The primary half of the transformer 
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may be hauled along the culvert solely through the magnetism 
between this and the second dry half or special auxiliary magnets, 
ora motor on the trolly may be used. This arrangement permits 
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of the use of high-pressure mains throughout the system of tram 

lines, and precludes all chance of accidents through shocks to 

ero or anlmals on the roads travelled. (Accepted September 
Ap! . 


18,974. T. Parker, Wolverhampton. Electrical 
Furnaces for the Manufacture of Phosphorus, 
&c, (2 Figs.) November 3, 1891.—According to this invention 
the furnace is provided at its upper part with an addition A con- 
stituting a retort, which is heated to retain the upper portion of 
the charge at a temperature to prevent condensation of the vola- 
tile matter, such as phosphorus, and by applying heat to the 
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charge at this part, economising electrical heat in the arc of the 
furnace. When the charge is fed through a hopper by which the 
furnace is sealed, the oy ys terminates the retort-like part A, 
and at the upper part of the furnace a hollow chamber B is formed 
by an extension of the wall outside the part A leading from the 
hopper to the furnace, and in this hollow chamber a gas flame is 
used to retain the part A at the necessary temperature to prevent 
condensation. (Accepted September 7, 1892). 
GUNS, &c. 

17,885. J.G.Accles, Birmingham. Machine Guns. 
[10 Figs.] October 19, 1891,—This invention has reference to the 
feed mechanism of machine guns in which the barrels rotate 
around a central axis during the working. A cartridge-holder 
containing a number of cartridges is passed into a channel G 
through an opening, the lowermost of the series descending 
therein untilit is received by feed wheels E. As the cartridge 
is received it moves the arm J' of the lever J out of the groove 
G, and consequently the arm J2, so that the bevelled projection 
K carried thereby is pressed towards the outer circumference of 
acollar formed upon a part of the clutch, and acting upon the 
inclined sides of a recess, moves this part against the resist 
of a spring into engagement with another part. If the main 
shaft B be rotated to operate the gun mechanism, a wheel rotates 
therewith, and each = upon the wheel, as it enters a recess of 
the wheel M, moves the latter a certain invariable distance, and 
then the wheel M pauses, while one of the plain parts of the 
other wheel moves over a concave part of M, another pin then 
entering another recess of the latter, andagain moving it through 
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the same distance. The two parts of the clutch having been put 
into gear with each other, the intermittent rotation is trans- 
mitted through the wheel O, spur pinion and spurwheel S 
to the shaft a and the feed-wheels fixed thereto. A receiver 
takes the cartridges successively from the end of the channel G3 
as they are pushed along it. The cartridges are pushed into the 
barrels by the plungers, and the empty cases are extracted there- 
from and ejected through the channel 1. While the cartridges 
are being removed from the corrugated guide strip b by the feed- 
wheels, the strip travels downward, and finally leaves the hopper 
© by the passage G2, and while they are ing along the 
channel to the receiver, the —— cl is drawn down to the 
lowest position, the case @ resting thereon. But when the last 
cartridge has travelled past the projection, the piston being no 
longer restrained, is thrust upward by the. pring and ejects the 
empty case from the upper end G' of the channel G. Means are 
provided for preventing the parts of the clatch from separatin: 
until the last cartridge has passed into the receiver D. (dooepted 
September 7, 1892). 


RAILWAY APPLIANCES. 


15,982. F. W. Larkhann, London. Automatic 
Vacuum Brake Apparatus for Railway Vehicles. 
{7 Figs.) September 21, 1891.—This invention relates to auto- 
matic brakes for railway vehicles in which, when it is desired to 
slip coaches, the vacuum is preserved, and, therefore, the brake 
power of the vacuum retained in the part of the train which is 
slipped. Assoon as the parts of the train have separated to the 


extent that the tube coupling becomes horizontal, the valves, 
the one in the right-hand end of the intermediate piece, and the 
other in the coupling attached to the slip carriage, fall, closing the 
apertures, the couplings coming asunder, and the valves being in 
the position closing the apertures, are held in that position by 





atmospheric pressure. In order, before the coupling takes place, 
to insure that the valves are normally free of the apertures, a hole 
is provided at the side of the casting, by which, through means of 
a pin inserted before the coupling, the valves are held in position. 
After the coupling takes place and the pin is withdrawn, set 
screws are inserted in the holes. Immediately the valves are in 
the free position leaving the apertures open, pins are provided on 
the interior rim of the coupling, one on each of the couplings, so 
that when the connection takes place the pins are inse1 for 
guidances through a hole, and hold the clapper valve in its open 





position for the vacuum to operate. Should an accidental sever- 
ance take place at this — the rod connected to the slipping 
lever being through the links and holding them firmly, as the 
vehicles separated and the tendency of the pipes is to assume a 
horizontal position, the plug is pulled out of the intermediate 
piece and also out of the end of the coupling attached to the main 
part of the train, thereby admitting air, destroying the vacuum 
and putting on the brakes. Means are also provided to overcome 
the difficulty arising from the moisture or water freezing in the 
pipes. (Accepted September 7, 1892). 


14,860. J. J. Adler, Rajputana, Ajmere, East India, 
Dust-Guard for Railway Axle-Boxes. [9 Figs.) Sep- 
tember 2, 1891.—This invention has for its object to providea 
dust-guard for a railway axle-box, which will automatically 
adjust itself for wear and maintain a dust-tight closure between 
the axle and the back of the box. One end of the leather band D 
is bevelled and fixed by a rivet to the annular seat C, the other 
end of the band, after completely encircling the axle B, and 
overlapping the bevelled end, passing through a slot in the 
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annular seat to the outside thereof, its end being attached toa 
spiral spring E made fast toa fixed point. The leather band may 
be quite free in its seat, the ends forming an open scarf-joint 
above the axle, the spring E being attached by its two ends to 
ears on the ends of a steel strip encircling the leather band, and 
passing through slots in the seat C at opposite sides thereof, so 
that the lower half of the band will always be drawn up close 
against the axle, whilst the ends will slide towards one another 
at the joint. (Accepted September 7, 1892). 
MISCELLANEOUS. 

18,149. W. Carter, Chester. Hydraulic Lifts. 
(4 Figs.) October 22, 1891.—This invention consists of a direct- 
acting hydraulic lift and hydraulic balance combined. An ordi- 
nary differential accumulator, consisting of a vertical fixed 
tubular ram having two diameters, is used, the lower portion 
being of larger diameter than the upper. On this fixed hollow 
ram, a weighted cylinder slides, the cylinder having stuffing- 
boxes at topand bottom corresponding with the two diameters 
of the fixed ram, Arranged axially on the hollow ram is the 








movable arm of the direct-acting hydraulic lift to be balanced. 
The hollow fixed ram forms part of the lift cylinder, the remain- 
ing part of the latter being attached to the lower end of the 
former. Small tubular rams are arranged concentrically about 
the lift cylinder and carried by a crosshead secured to the upper 
end of the latter. The rams are inserted in cylinders carried by 
and arranged around the exterior of the sliding cylinder. When 
ressure water is admitted to the rams, the moving cylinder is 
orced down, and when the water is exhausted, it ascends. 
(Accepted September 7, 1892). 


18,356, C. T. Crowden, Northampton, and F. M. 
Hale, London. Disturb and Distributing Mud, 
&ec., dal Rivers and Places. [1 Fig.] October 24, 
1891.—This invention has for its object the disturbance of silt or 
mud at the bed of a tidal river, &c., so that the water becomes 
turbid, the agitation and the dissemination of the muddy particles 
causing it to enter the stream and be ed, suspended in the 
water, to distances according to specific gravity, and then to 
deposit themselves over large areas. Water under pump pressure 
is ejected from nozzles —— from, and moved slowly close to 
the bed of the dock. e nozzles A are in connection with 
flexible hose B, of the sphincter grip ar d kind, and hanging 
from a swinging crane jib, cantilever C projecting from a locomo- 
tive trolly D and carrying boilers, steam pumping machinery, and 
operating gear, counterbalanced by a tank E for feeding steam 








boilers, or a weight, the whole surrounding a column F with 
wheel race for a free all-round motion when desired. The loco- 
motive trolley D, on which the column F is carried, can be clip; 

to the rails while the engine is at work, and to enable varying 
depths of water to be dealt with, the hose is carried by hydraulic 
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reel, and led over guide rollers G on the jib C, the distance 
which the travelling carriage H can be moved being controlled by 
an endless chain from the trolly by steam gearing. A weight L 
is arranged at the end of the ejection hose, and according to the 
position desired for the nozzles to occupy, either for depth or 
nearness to dock side. The tank counterbalance E is set above 
the level of a locomotive, so that a free movement can be had 
under for moving goods on the dock without interference with 
ordinary wharf duties. (Accepted September 7, 1892). 


21,103. S. Puplett. London. Refrigerating and 
Freezing Apparatus. [3 Figs.] December 3, 1891.—This 
invention relates to the refrigerating in machines where cooling 
or freezing iseffected by the vaporisation of a liquefied gas, and 
the object is to minimise the danger of freezing up. The pum 
C raises the liquid to be cooled from the congealing tanks, throug 
a pipe D, and delivers it through a pipe F into the refrigerator 
tank B, and so soon as this is filled above the level of the syphon 
pipe G, the liquid rises in that pipe and flows into the inlet 
chamber of the refrigerator A and through (J bent tubes, where 
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it becomes cooled, and returns by a pipe H into the opposite end 
of the congealing tanks. Should the pump fail to act the liquid 
will continue to flow through the pipe H until the refrigerator 
tank is emptied. To empty the tubes of the refrigerator only, and 
not the tank completely, an opening P is made in thesyphon pipe 
G at the lowest desired level of the liquid. As soon as the level is 
lowered sufficiently to uncover this opening air is admitted and 
the — G ceases to work, and the brine or liquid contained in 
the tubes of the refrigerator flows away through the pipe H until 
the tubes are emptied, thus preventing the possibility of their 
freezing up. (Accepted September 7, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 85 and 36, Bedford- 
street, Strand. 





CATALOGUES.—We have received from Messrs. J. E. H. 
Gordon and Co., Limited, of 11, Pall Mall, London, a 
catalogue of central stations executed by the company, 
These include Paddington, Manchester-square, Rath: 
bone-place, Whitehall-court, Crystal Palace and Syden- 
ham, Carlow, Larne, Bray, and Coatbridge. The 
publication is illustrated with large engravings of the 
various installations, showing that Messrs. Gordon are 
open to work on any system, and on a very large scale. 

hey claim that as they are not manufacturers, they are 
capable of carrying out any system that may be most 
desirable, and to save undertakers from risk by quoting 
an inclusive price for the completed plant.—We have also 
received from Messrs. Measure Brothers, of Southwark- 
street, London, a copy of their new list of rolled steel 
joists and channels.—Messrs. Allan, Haigh, and Co., of 
the Winding-road Brass Works, Halifax, have sent us a 
copy of their illustrated catalogue of valves, and other 
gun-metal and iron fittings, such as lubricators and 
pressure gauges.—Messrs. B. and S. Massey, of Open- 
shaw, Manchester, have issued a new catalogue of steam 
hammers and other machines. The catalogue is fully 
illustrated and contains upwards of 100 pages.—Messrs. 
Herbert Morris and Bastert, of 211, Upper Thames-street, 
London, E.C., have prepared a new ca e, giving illus- 
trations and prices of their well-known lifting tackle. A 
neat arrangement of this tackle as an overhead travelling 
crane is shown as one of the engravings.—The catalogue of 
Mr. Henry Simon, M.1I.C.E., of Manchester, is prefixed by 
a beautifully illustrated and well-written treatise on the 
present position of roller flour a, which gives a special 
value to the volume.—Messrs. W. H. Spencer and Co., of 
Hitchin, Herts., describe in their new catalogue a large 
variety of pumps and accessories as manufactured by 
them. The firm also supply engines and boilers of a 
large variety of types, which are also fully described.— 
The miscellaneous section of the catalogue of Messrs. 
Watson, Laidlaw, and Co., Glasgow, contains illustrated 
descriptions of plummer blocks, belt and rope pulleys 
and hydro extractors, 
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Telegraphic Address: “ELEVATOR, HASLINGDEN.” 


S.S. STOTT & CO.,, 


ENGINEERS, LANESIDE ere HASLINGDEN, near MANCHESTER, 


MAKERS OF 


ELEVATORS & CONVEYORS 


FOR HANDLING ALL KINDS OF 
MATERIALS, BOXES, BALES, BARRELS, 
PACKAGES, &c., &e. 














Grain Warehousing 
Machinery. 


FOR SILO OR FLOOR GRANARIES. 





PORTABLE & FLOATING 
SHIP-DISCHARGING GRAIN 
ELEVATORS. 








HIGH-CLASS 
Horizontal, Vertical, Diagonal, and Beam 


STEAM ENGINES. 


Lancashire, Cornish, and Multitubular 


STEAM BOILERS. 


VERTICAL CROSS-TUBE BOILERS 
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HORIZONTAL AND VERTICAL 


THREE-THROW PUMPS 


FOR WATERWORKS. 





Mill Gearing in all its Branches, 


WHEELS, ROPE AND BELT  orss 


PULLEYS. 


THE NORTHERN ENGINEERING CO, LID. 


EALIFA=X, ENGLAND, 


MAKERS OF HIGH-CLASS SPECIAL AND GENERAL MACHINE TOOLS 
FOR ENGINEERS, BRASS FINISHERS, NUT AND BOLT MAKERS, &c. 


Capstan Lathes. 

Tangent Bar Lathes. 

Screw Cutting Lathes. 

Hollow Mandril Lathes. 

Double Stud and Bolt Lathes. 

Governor Ball and Hand Wheel 
Lathes. 

High Speed, Geared and Radial 
Drilling Machines. 

Slot Drilling & Key Bed Cutting 
Machines. 

Screw Flaning Machines. 

Plate Edge Planing Machines. 

Anglo-American & other Shaping 
Machines. 








SHIP AND BARGE DISCHARGING ELEVATOR. 


UNLOADS GRAIN AT THE RATE OF 4.00 TONS PER HOUR, 








Vertical and Horizontal Milling 
Machines. 

Profiling Machines, 

Wheel Cutting Machines. 

Vertical and Horizontal Boring 
Machines. 

Complete Plant for Finishing 
Bright Nuts and Bolts. 

Special Tools for the Production 
of Shells and other Munitions 
ot War. 

Special Plant for Brass Valves 
and Union Making and other 
kinds of Brass Work. _ 8913 


CATALOGUE (TO THE TRADE) ON APPLICATION. 





ILLUSTRATED 





“WELLS LIGHT” 


WALLWORK AND WELLS’ PATENTS. 
POWERFUL, PORTABLE LIGHT FROM OIL. 


OvER GOOO SOLD. 








As by P. &0., Anchor, Com. Gen Transatlantique, 
Cunard Lines. 
SUPPLIED TO 


2<% GOVERNMENTS & ALL LEADING FIRMS. 


BEWARE OF. IMITATIONS. 








LONDON 
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A, C. WELLS &CO0. ) . i feoman,” 
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LATEST IMPROVED PATENT SELF-ACTING 


, AIR PUMP VENTILATOR, 


50 PHR OHNT. RHDUOTION IN PRIOH. 


Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship. 
64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. val 


THOMAS SMITH, DISINTEGRATORS, CRUSHERS & BONE MILLS. 


Steam Crane Works, RODLEY, near LEEDS. 8901 for London 
don Agen The Machines we have so long Manufactured 
rs Middlemen we now sell to Buyers direct at greatly 


EM ERY WH EELS. i 


SSeeeeeeeeeseesesreraas , a —~ GRINDING MILLS 
PRICE LISTS FREE ON APPLICATION, gp Be. DISINTEGRATORS. 


MITCHELL'S EMERY WHEELCO., Mill St., Bradford, MANOHESTER 
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FOR THE BEST 


Clyde Rivet Works C.JEMERY WHEELS, 


GLASGOW. 
Best Rivers, Srixes, Woop Screws, Screw Bours,| ROOPER & HARRIS, Ld., Emery Works, Stafford. 
Noms. 9531 9798 


Established in 1875 at East Greenwich as A. H. Bateman & Co. 


HAYWARDIYLERS [0 








WEIGHING MAOHINERY. 
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Gpesdon Iron tours “AM P 
yer Sieg COTE M PUMPS seine ane FOR CATALOGUES TO 
Manchester. | Peres |BARRY, HENRY & CO., Ltd., ABERDEEN, 








Tele. Addrese—“ WEIGHING, MANCHESTER." LONDON.E.c. : 3 and 4, Lime Street Square, London, E.C. “ 


DAVEY PAXMAN & CO., “Engineers, COLCHESTER, 
ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


Portable and Semi-Portable Beaten, Horizontal Win Engines, Oom Semi-Fixed Engines and 

Semi-Fixed es and Boilers, Vertical Ho and Boilers, 

Oompound A am and Semi- Portable yt gp A Horizontal pei, ae 
Cornish, Lancashire, and other. 




























tive Trials at Newcastle, 1887, o to all PRIZES 
Competi a de, Ju, 0, pon en re 


£200 for Beat Compound Portable Engine, | £100 for Best Single-Cylinder Portable Engine, 


Were awarded to D. P. & Co.'s Engines in consequence of extreme economy in fuel, excellence of design, and smooth and 
mF very regular working. The record D. P. & Co. have established is 55 per ent. lot lower in fuel than that of the most & 
economic Engine ox the ss Oardiff Trials in 1: 


== RPAHRIs £ BITirOm, isss. 
== D. P. & Oo. have been “eo ee ear fell part ry me wok ni vo re for a Engines and — 


soa Zee Zege tomint DAVEY PAXMAN & GO. ENGINEERS, % COLCHESTER, 


LONDON OFFICE: 78, QUEEN VICTORIA STREET, E.C. 


REFRIGERATING & ICE-MAKING MACHINERY. 


j@Zz 1650 MACHINES SOLD. 


1008 for Breweries. | 124 for Ships’ Holds, &c. | 12 for Sugar Bri al 








- ormans ym -Fixed Engine, 8 to 60 HP. nominal. 








220 for Meat Freezing and Storage. 40 for Dairies. 9 for Candle and Stearine Works. 
110 for Ice-Making. 32 for Chemical Works. 95 for Various Purposes. 


ALL SBIZHS GHNEDRALLY IN STOCE OR IN PROGRESS. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. 9454 


BELLEVILLE. EH BOILERS. 


EINRST DUSIGN, 184e8.-—-PATIUNTIUD.—_LATIST TYE, isse. 


The STATIONARY TYPE is in use in all industries. 
The MARINE TYPE is applied for supplying the motive power and different auxiliary services on board Men of War 
and Merchant Ships, Launches, Yachts, &c. 
The PORTABLE TYPE, with or without Engine, for home industries. 
BELLEVILLE DONKEY PUMPS for feeding sik sleet boilers. BELLEVILLE REDUCING VALVES for reducing steam pressure, 
BELLEVILLE ANTI-FRICTION PASTE for stuffing-boxes. BELLEVILLE GREASE for steam, water, and gas cocks. 


GRAND PRIZE, isssd. 


BELLEVILLE BOILERS WERE INCLUDED IN THE SPECIAL COLLECTION OF GREAT FRENCH MECHANICAL INVENTIONS 
AT THE UNIVERSAL EXHIBITION, 1889. 
Particulars of Installations of more than 2000 HP.: Société des Mines et Fonderies de Zine de la Vieille- Montagne, 3123 HP. (from 1868 to 1891.) 
Lebaudy Fréres, Sugar Refiners, Paris, 2796 HP. (from 1880 to 1891. ) Société des Hauts Fourneaux et Forges de Denain et d’ Anzin, 2208 HP. (from 
1879 to 1891.) Compagnie des Fonderies et Forges de Bességes, 2011 HP. (from 1872 to 1890.) 


BELLEVILLE BoIriLetenS: 


Telegraphic Address: “BELLAVIEES, SAINT DENIS (SBIND)” 
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wheel coupled shunting tank engine, with inside 
cylinders, which, as usual, were not jacketed. The 
| engine had six wheels 4 ft. in diameter on the tread. 


STEAM BOILER EXPERIMENTS. | 
No. X. 

By Mr. Bryan Donx1y, Jun., and Professor 

A. B. W. Kennepy, F.R.S. gauged, and found to be each 16.52 in. in diameter, 
The authors were enabled to carry out this interest- | piston-rods was 2.62 in. 
ing series of experiments by the kindness of the boiler is shown by Figs. 38 and 39 annexed. It 
Great Eastern Railway Company, andchieflythrough | has-a copper firebox exposing 78 square feet of 
the exertions of the locomotive superintendent, | heating surface, while the surface exposed by the 


lcould run clear of the rails. 


|The cylinders, which were slightly inclined, were | 
'to furnish further resistance. 
Experiments Nos. XIII., XITV., and XV.—'and the stroke 22.05 in. The diameter of the, 
The general design of the | 


The engine was so 
placed that by means of a rigger it worked the 
shafting of the adjoining locomotive shop ; some 
power was thus utilised, and a brake was added 
The chimney—the 
height of which was 3 ft. 9 in. above top of smoke- 
box—was used in the usual way with the exhaust 
steam to cause a draught. A considerable quantity 
of dust, probably unburnt coal, was discharged 
from the chimney. 


Mr. James Holden, who generously afforded them | 223 tubes, 1$ in. in diameter, is 881.2 square feet| The feed water was measured in two carefully 
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every facility for executing the trials in the most |if measured externally—as is usual in locomotive 
complete way possible. Every attention was paid | practice—or 781 square feet if measured internally. 
to the wishes of the authors. This was the more| The total heating surface of the boiler is thus 
necessary as the locomotive tested was first tried | 959.2 square feet with external tube surface, or 
a3 a stationary engine and boiler and afterwards | 859 square feet with internal tube surface. In the 
while running, two experimental trips being made | Table on page 504, the internal tube surface has 
on the railway with it from London to Lynn | been taken in order to render the results more 


and back. Mr. Hill also gave every assistance, and readily comparable with those obtained in tests of 
was present in person as Mr. Holden’s represen- | other boilers dealt with in this series of experi- 
tative. 


ments, and in which the heating surface has always 


EXPERIMENT Xill 
Right hand Oylinder, Front 










Scale, 80|bs.= 1 inch 


Right hand Cylinder, Back. 
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Left hand Cylinder, Front . 
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left hand Cylinder, Back. 








gauged tanks. 
beginning and end of the trials, as in other experi- 
ments, but were allowed to burn low before and 
after the tests, with the same amount on the grate 
as nearly as possible. 
the stationary as well as in the running trials, and 
samples were taken at intervals from the smoke- 
box. 
voiler trial. 





The Staticnary Test, No. XIIT., was made on this | 
locomotive, No. 296 (quite a new one), with steel 
boiler and copper firebox, constructed by the Great 
Eastern Railway Company, and known as a six- 


been measured internally. 
The first trial, August 19, 1887, was made in| 











Scale, 80 lbs.= linch 
The fires were not drawn at the 
The gases were analysed in 


This was, of course, both an engine and a 
The engine was indicated at the same 


time and every endeavour was made to obtain 
reliable results in all the experiments. 
| of the trial are given in the Tables on page 504, 
the company’s yard at Stratford, with the loco-/ and are shown graphically by the diagram Fig. 40 
| motive raised on blocks, so that the driving wheels} annexed. Figs. 41 to 44 also show indicator dia- 


The results 
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grams taken during this trial. A radiation experi-| was led to the boiler by a flexible pipe ; and there| was practically the same throughout, and the 


ment was carefully made by Mr. Hill on the follow- 


'was no leakage. 


The tender was weighed on a} stoking each way was about five times per hour. 


ing day with the same coal. The stationary trial | weighbridge, both before and after the run, as a| Of course the boiler time was slightly different to 


lasted about eight hours. The steam pressure was 
130 1b., the engine made 115 revolutions per minute, 
and indicated 120 horse-power ; 371b. of water, and 
3.75 lb. of Welsh coal were used per indicated 
horse-power per hour. 


Running Tridlsa—Nos. XIV. and XV.—These | 


two experiments were made ontwoconsecutivedays, 
on the Great Eastern Railway, between Stratford, 


Ly 45. 
MENT | XIV. 
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near London, and King’s Lynn, a distance of 95 
miles. The down journey was made on the first 
day, and the up return on the second, with the 
same locomotive engine as had been used in the 
former stationary trials. On the down journey 
the load was as follows: The engine, tender, three 
tenders full of water, and 14 empty passenger 
coaches, with 13 persons in all, the total weight 
being 263 tons. In the up journey the load was 
increased by the addition of three more coaches, 
making a total weight of 2944 tons. Mr. Hill and 
the authors were present at both the trials, and 
were ably assisted by experienced observers, in- 
cluding Mr. Holliday, Mr. Forbes, and others, 





| the indicated horse-power was about 121, and for the | 


the running time of the engine, due to stoppage at 
Cambridge, &c., and this is noted in the Table of 
results on page 504. What may be called the 
'engine time for the indicated horse-power, while 
the steam was in the cylinders, also differed from 
the running time, the steam being shut off when 
running downhill, &. The feed water consumed 
‘during the running tests was 29.8 lb. to 28.7 lb. 


check upon the quantity of water consumed. A 
float on the tender was used, when on the level, to 
ascertain the amount of water evaporated, and its 
indications were graduated with a standard vessel. 
The coal was weighed ready for use in numbered 
sacks, as in the other experiments, and loaded on 
to the tender for use as required. The gases of 
combustion were collected from the smokebox, but 
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EXPERIMENT XV 
DiagramsN? it 
LeRt Hand Cylinder 


Fig .47 
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‘unfortunately the analyses proved a little untrust- per indicated horse-power per hour. The number 


worthy, except in the case of two or three samples. | of revolutions was from 139 to 141} per minute, 
The analyses of these showed much the same results the steam pressure about 120 lb. to 1251b. The 
as in the stationary trial. For the down journey piston speed was about 500 ft. per minute, and the 
consumption of coal 2.85 1b. per indicated horse- 
power per hour. 

The tubes were carefully cleaned before each 
The figures given for indicated horse-power 


up journey 137. With the exception of the in- | 
creased load the trial during the up journey was | 
the same as that of the previous day, and in spite | run. 


of the additional load coming up to London there| represent the means as closely as can be cal- 


was no difficulty in maintaining the steam pressure. | culated under the circumstances, the total work 
The time occupied was 4 hours 53 minutes, and | done in foot-pounds being divided by the number 
Welsh coal consumed per mile run was 19} lb. |of minutes in the running time, and by 33,000. 
| These two experiments were, of course, engine They have been determined, by help of the indi- 
|as well as boiler trials, as both cylinders were cator diagrams and the graphic records of the 


The feed water was carried in the tender and | indicated about every ten minutes, The weather | trials, in two different fashions, with results which 
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agree closely. Before the running tests a rehearsal 
was made to Broxbourne and back, of about an 
hour each way, to get all the apparatus in working 
order, and the hands well accustomed to the dif- 
“ferent duties allotted to them. About twenty- 
seven sets of diagrams were taken in the up and 
down journey ; four indicators were used in the 
stationary trials, and two in the running tests. 

The Table on page 504 gives the chief results of 
the trials for the up and down journeys, as also for 
the stationary trial. It will be seen that they 
form a good check upon each other. Graphic 
delineations of the two running trials are set out 
in four diagrams, two for the up and two for the 
down journey, one on a time base in hours, the 
other on a distance base in miles. The diagrams 
Figs. 45 and 46 on page 502 are those relating to 
the down journey, while those marked Figs. 49 
and 50 on the present page refer to the up journey. 
These diagrams not only give the rail levels plotted 
out, but also the pounds of coal and pounds of 
water to boiler, the steam pressure and mean of 
diagram pressures, the pull and temperature of the 
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chimney, and the velocity of the train in feet 
per second. Examples of the indicator diagrams 
taken during the down journey are given in 
Figs. 47 and 48, page 502, and of those taken 
during the up journey by Figs. 51 to 54 annexed. 





MODERN UNITED STATES 
ARTILLERY.—No. XXVIII. 


Tue Dreces-ScHrogpER Rapip-Firine Gun. 
(Fics. 539 to 555). 

‘*Rapip-FIRING guns” are now generally under- 
stood to mean single-shot guns using metallic 
ammunition with the primer, projectile, and ammu- 
nition combined, so that the loading is performed 
by one operation. The breech mechanism is 
generally operated by levers, and the opening and 
closing are done easily and quickly. The aiming 
is usually done by the gunner by means of a stock 
in a manner similar to a small arm (Fig. 539) ; the 
stock is so arranged that the recoil is not communi- 
cated to it, so that the gunner can fire the piece 
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Cont? below 





EXPERIMENT NOXvV. 
Diagrams N? 32. 
Right hand Cylinder 


Fig. 31. 















- Let hand Cylinder 
Fig. 52. 





Diagrams N? 45 
Right hand Cylinder 


Fig. 53. 
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Left hand Cylinder 
Fi q. 54. ~ 








without removing his shoulder. The recoil is 
very slight, and the return to battery very quick. 
By this means a rapid succession of aimed shots 
can be fired. Since 1886, the development of the 
quick-firing gun has been very considerable. All 
warships are designed to carry a number of these 
guns, and in some cases, the armament consists 
entirely of them. Whether rapid-firing guns shall 
be adopted for land service, and if adopted, what 
part they shall play, does not seem to be definitely 
decided, but their place is well fixed in naval 
— especially when used against unarmoured: 
ships. 

They are specially intended to destroy the un- 
armoured ends of ironclads, to disable unprotected 
guns and machinery, and against gun shields, 
tops, and gun ports. It is also claimed that by 
striking the long unprotected chase of a heavy gun,. 
the gun will be spiked. 

Their special duty, however, is to protect the’ 
vessel from the attacks of swift torpedo boats. The’ 
rapidity of fire of the guns and aiming, together with 
their power, eminently fits them for this duty. 
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There are, at present, a number of well-known 
systems of rapid-firing guns, some of the most 
prominent of which, as the Maxim, Hotchkiss, and 
the comparatively new Driggs-Schroeder systems 
are of American origin. The first two were not 
developed in the United States, though the first 
order for a weapon of this kind that the Hotchkiss 
Company received came from the United States, 
and the guns now mounted in the new ships, 
Boston, Atlanta, and Dolphin, were delivered 
under it. Three calibres were made, the 6, 3, 
and 1-pounder, as they are known in the United 
States Navy, while in other countries they are 
classified as the 57, 47, and 37-mm. guns. 

The Hotchkiss Company has filled its contract 
for 94 guns and ammunition. It was required 
that the guns for the United States should be of 
domestic production. The Hotchkiss Company 
made satisfactory arrangements, and the guns were 
quickly constructed. The Midvale Steel Company 
furnished the necessary forgings, and the guns were 
constructed by the Pratt and Whitney Company of 
Hartford, Connecticut. The ammunition was made 
by the Winchester Repeating Arms Company of 
New Haven in the same State. 

The Dreggs-Schroeder Rapid-Firing Gums.—The 
Dreggs-Schroeder system wasinvented by two officers 
of the United States Navy, and has been developed 
entirely in that country. 

Some four years ago, anticipating the great 
advantages of the rapid-firing system of guns, 
Lieutenants W. H. Dreggs and Seaton Schroeder, 
by careful study and experiment, developed a quick- 
firing gun, which, while still comparatively new, 
may be said tv rival and in some points to excel the 
older systems. Many defects were naturally: dis- 
covered in the first gun built, a 3-pounder, but the 
merits of the system were plainly seen, and im- 
provements have continually been made until the 
present system has been reached. The official 
tests of the guns were so flattering that the United 
States Government has given an order for a number 
of this type. 

The company are now building rapid-firing guns 
of the following dimensions : 


Taste XLIX.—ParticuLtars OF Dreaas-SCHROEDER 
QuicK-Firine GuNs. 





seambaer | Weight o 


| 
Building. | P = | Calibre. Remarks. 
i | 








| : 
| Ib. in. 

75 | 86 | 4.C0 Building at Washington Navy 
| Yard for United States Navy ; 
| 50 more to be built. 

1 13 ; &2 Building at Watervliet Arsenal 
for test for United States Army. 
120 6 2.24 Building at Colt’s Armoury by 
the Dreggs Ordnance Compapy 
for United States Army and 
Navy. 
10 3 1.85 Ditto 
15 1 1.46 Ditto 





A number of these guns have already passed the 
test, and have been accepted by the Government. 
The steel used is the best quality furnished by the 
Midvale Steel Company and the Bethlehem Iron 
Company. The records of the Government In- 
spector at these works show the steel used in the 
forgings to possess the following qualities : 

Tensile strength 90,000 Ib. to 135,000 1b. per 
square inch. 
50,000 lb. to 80,000 lb. per 


Elastic ,, 
square inch. 


Elongation 15 to 30 per cent. of its 
length. 

Contraction ... 20 to 50 per cent. of its 
length. 


The gun consists of a tube 45 calibres long, over 
which is shrunk a jacket, and in front of the jacket 
isasleeve. The jacket and sleeve are screwed to- 
gether. A shoulder on the tube transfers the 
stress from the tube to the jacket, and from thence 
it is transferred to the trunnions. Figs. 539 and 
554 show the two sides of the gun mounted on 
a crinoline non-recoil mount. Fig. 540 shows the 
various working parts of the breech mechanism. 
The upper surface of the breech-block A is provided 
with bands a which fit in recesses a’, Figs. 541 and 
542, in the interior surface of the breech of the 
gun, and which extend downward a suitable distance 
within the walls of the chamber A*. These bands 
and the grooves, into which they fit firmly, hold the 
breech-block in position and prevent the down- 
ward movement of the block during firing. 

The breech-block, Figs. 541 to 545, is formed 
with a cavity A® extending from front to rear, the 


general detailed views as well as in the perspec- 


tive is represented in the engraving, Fig. 
Formed in the front part of this cavity is a wall 
1, 2, which merges into an upwardly inclined wall 
2, 3, andin the rear part of the rectangular portion 
of this cavity is a round shoulder 4, which may 
either be an integral part of the breech-block, as 
shown, or a round pin immovably secured therein, 
the use of the latter permitting more ready slotting 
or cutting of the block, and being a detail of con- 
struction rather than of operation. The central 
front face of the breech-block containing the cavity is 
left open until the latter is finished and ready for 
use, and the cam is introduced, after which the 
cavity is covered by a strong face-plate 5, held in 
place by locking lugs 6 screwed into it and into 
cheeks of the cavity. The construction of the 
breech-block has been found to be convenient and 
advantageous in forming the interior parts of the 
cavity and in introducing the cam. 

In the sides of the breech-block are formed cam 
or guide grooves 7, 7, which are of the form shown 
by the dotted lines in Fig. 541, and by the full lines 
in Fig. 544. Their lower or rear path 8 to 9 are 
nearly vertical, but slightly inclined forward. From 
the point 9 these guide grooves continue on in 
curved lines from point 10 to point 11, the latter 
two points being concentric with the axial bolt 
when in the upper part of the elongated slot in the 
breech-block. Projecting into these grooves are 
guide studs 12, 12, Fig. 543, secured to the walls of 
the breech. The elongated slot 13 is also formed 
in the breech-block in its lower portion, and is 
inclined upward and forward two or three degrees 
from the vertical, so that in moving down the 
block will, at the same time, move slightly to the 
rear and conversely when closing or moving up. A 
strong axial bolt B, Fig. 541, passes through this 
slot, fits into openings in the cheeks of the breech, 
and extends outward beyond the left cheek, where 
it is provided with an operating handle b, Fig. 543. 

In the upper part of the cavity is arranged the 
firing-pin C, which is provided on its rear end 
with a finger loop c, and at its front end with an 
upturned head c’. On the under side of the 
firing-pin towards its rear end are formed half- 
cock and full-cock studs c'' and c'!', as shown 
in Figs. 541 and 542. In front of the full-cock 
stud, near the middle of the firing-pin and extend- 
ing downward, is the cocking lug C!. In the 
top portion of the cavity above the firing-pin is 
arranged a spiral main-spring D, the front end of 
which abuts against the upturned end of the firing- 
pin, and the rear end against the rear wall of the 
cavity, so that it constantly exerts a forward pres- 
sure on the firing-pin. Before screwing in place 
the face-plate 5, the cam E, firing-pin C, and 
spiral main-spring D are introduced through the 
front of the cavity A*. The breech-block is then 
placed in the breech, and the bolt B inserted and 
securely keyed to the cam. In the upper left end 
of the cam E and extending its full width is a 
circular recess, which has the same radius as the 
rounded shoulder 4 in the block. Beneath the 
recess and in the middle of the upper part of the 
cam is formed a large curved and walled recess e!, 
as shown in dotted lines in Fig. 541, and also in 
rear view in Fig. 543. 

In this recess works the cocking lug c!"! on the 
firing-pin. The upper front end of the cam termi- 
nates in the point e'!, which, when the breech is 
closed, rests beneath the horizontal wall 1, 2 of the 
cavity, and supports the block in its raised position. 
At the rear lower end of the cam is a toe e™!, which, 
when the cam is turned backward, exerts a down- 
ward pressure on the lower wall of the cavity in 
the block. 

In the rear of the block is located the sliding leaf 
F, which holds and releases the firing-pin, and 
which fits in a mortise cut in the rear face of the 
block, and extending downward from the hole for 
the firing-pin. Side views of this sliding leaf are 
shown in Figs. 543 and 549, and transverse sections 
of it and its mortise in Figs. 550 and 551, which are 
respectively views on the dotted lines x x and y y 
of Hig. 543. The upper end of the leaf is bevelled 
on the front side, so that the inclined half and full- 
cock studs on the firing-pin will press the leaf 
downward when the firing-pin is retracted. The 
rear side of the upper end of the leaf is straight, 
so as to catch the straight front sides of the studs of 
the firing-pin, and hold the latter at half or full 
cock. The spiral spring f is placed in a vertical 





cylindrical recess f! in the rear wall of the block, 
and presses the sliding leaf up against the firing- 





pin. From the rear face of the leaf projects an 


5.|arm G, which terminates in a lip, having a 


rounded rear face. A vertical slot is formed in 
the arm, and the screw stud passes through the 
same and into the wall of the breech, whereby the 
vertical sliding leaf is held in proper alignment in 
its mortise. A small rock shaft H, Fig. 543, 
passes transversely through the right wall of the 
gun breech, and its inner end terminates in a recess 
in the wall, in rear of and out of line with the side 
of the breech-block. On the inner end of the 
shaft is a finger h, Fig. 541, which is normally in 
contact with the rounded lip g of the arm G of the 
sliding leaf, while the outer end of this rock shaft 
is secured to a trigger h', Fig. 543, which projects 
downward and beneath the usual pistol grip h", and 
which, on being pressed by the finger, causes the 
trip to bear downward upon the lip g, and thus 
slides the leaf downward against the resistance of 
the coil spring f, and liberates the firing-pin C, 
which then flies forward against the primer and ex- 
plodes the cartridge. 

The cartridge shell extractor consists of two up- 
wardly extending arms I, Figs. 547 and 548, pro- 
vided with pivots i, which project into openings in 
the inner surfaces of the breech forward of the axial 
bolt B. As the breech-block takes up the whole 
width of the breech chamber the sides of the 
block along its bottom and front surfaces are 
formed with recesses J J, which are of a depth 
inward from the sides of the block, equal to the 
width of the long or main portions of the extractor 
arms I I, sufficient room being provided at the 
upper ends of the recess to permit the block to 
descend slightly along the extractor arms previous 
to the commencement of its rotary movement. On 
the inner sides of ‘the extractor arms are formed 
curved projections i!, which extend into recesses J', 
formed along the lower front and bottom parts of 
the breech-block, and which are still deeper or cut 
further in from the sides of the block than the re- 
cesses J. These deeper recesses when the breech 
block descends to its revolving position will bring 
their upper curved walls j in contact with the 
curved projections i! on the inner sides of the ex- 
tractor arms. These upper walls j are circular in 
form for a certain distance, as shown in Fig. 6, 
and are slightly eccentric with respect to the 
centre of rotation of the block, so that during its 
rotation the walls will press slightly and slowly 
against the curved projections i! on the inner sides 
of the lower ends of the extractor arms, and thus 
cause the heads i"! of the arms to move slowly to 
the rear and pull the shell along with them. At 
the rear ends j' of the deeper recesses the upper 
walls j change in curve abruptly downward, and 
hence these abrupt curves coming in contact with 
the curved projections on the extractor arms will, 
when the block has rotated sufticiently to the rear 
to fully expose the bore of the gun, cause the ex- 
tractor heads i'! to suddenly pull or jerk the car- 
tridge shell and throw it quickly to the rear. 

In an opening in the operating handle 6 attached 
to the projecting end of the axial bolt is’a spring 
catch K, which, as the cam is completing its for- 
ward movement and the bore is being closed by the 
breech-block, takes into a recess k, Fig. 553, formed 
in the exterior surface of the wall of the breech. 
Therear end of this recess is so sloped as not to 
retard too much the rear movement of the spring 
catch when opening the breech, and yet there is 
sufficient resistance between the catch and the slop- 
ing part of the recess to prevent any backward 
movement of the ,breech-block by any jar or 
concussion arising from the firing of neighbouring 
guns. 

The front end of the recess terminates against a 
vertical wall K', which, in connection with the 
spring catch, prevents more rotation of the handle 
b and the cam E than is necessary to close the 
breech ; also when the catch strikes against the 
vertical wall a clicking sound is produced, indicat- 
ing that the breech is completely closed and secure. 

Secured within the interior surfaces of the breech 
walls and suspended therefrom at the extreme rear 
of the gun breech is a strong tray L, which receives 
and sustains the weight of the breech-block when 
it is turned back and the bore is open for load- 
ing. 
, or of the Parts.—In Fig. 541 the breech of 
the gun is represented as closed, or as it would 
appear after a discharge. To open the bore the 
handle is pulled to the rear, thereby turning the 





axial bolt B and the cam E, when the latter is 
turned back a sufficient distance to cause its front 
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point cto pass out from beneath the horizontal 
wall 1, 2 of the cavity in the breech-block, the toe 
e'! of the cam will press downward upon the 
bottom wall of the cavity and will force the block 
down, this movement being permitted by the point 
e'! of the cam moving along the inclined wall 23 of 
the cavity. After further turning the cam, its cir- 
cular recess e embraces the round shoulder 4 in 
the cavity, and after this the further rotation of 
the cam is necessarily accompanied by the rotation 
of the ,block, which by this time has descended 
far enough for its bolt to move to the upper part 
of the elongated opening 13, and for the bands 
a u to clear their grooves in the gun breech. After 
this the movement of the block is rotary, and to 
the rear around the axial bolt. During the first 
part of the downward movement of the block its 
guide grooves descend over the pins 12, 12 until 
the latter occupy the points 9, 9 in the grooves, and 
during the further rotary movement of the block, 
these pins successively occupy the positions 10 and 
1l in the guide grooves, at which last points the 
grooves are concentric with the axial bolt when in 
the upper part of tke elongated opening 13. 

The block in this position is shown in Fig. 555. 
To close the breech the handle is moved forward. 
At first the rounded shoulder 4 remains engaged 
in the circular recess e of the cam, and causes the 
block to swing upwards. In the mean time the 
guide grooves 7, 7 in the sides of the block move 
over the pins 12, 12, and change position from 
point 11 to point 10. On reaching the latter posi- 
tion, in consequence of the change of the curves of 
the grooves, the upper surfaces of the grooves take 
against the pins, and the block is moved upward, 
thus disengaging the rounded shoulder 4 from the 
circular recess of thecam. The front point e"’ of 
the cam then commences to impinge at the point 
3 in the cavity, and the rotary motion of the cam 
continuing, moves along the inclined wall 2, 3, and 
forces the breech-block upward. In the mean time 
the guide-pins change position in the grooves 7, 7, 
moving from points 9 to points &; also the bolt 
B changes position from the top t» the bottom of 
the elongated opening 138. The point ec" of the 
cam finally supports the breech-block in its raised 
and closed position. Further forward motion of 
the cam is prevented. 

As the cam E rotates rearward, and the block 
descends, the cocking lug c''! of the firing-pin 
takes against the bottom of the curved recess ¢! 
formed in the middle of the upward rear part of 
the cam, and is moved rearward, the portion of the 





cam in front of the recess passing up into the 
curved front part of the cocking lug. This retract- 
ing movement imparted to the firing-pin is effected 
against the resistance of the spiral spring D, which 
is thereby contracted, and the movement con- 
tinues until the circular recess in the cam embraces 
therounded shoulder 4inthe cavity, when themotion 
of the cam and the firing-pin ceases. When the 
recess in the cam comes in contact with the rounded 
shoulder, the full-cock stud c!"! of the firing-pin has 
passed to the rear of the block and is caught by the 
sliding leaf. 

The construction and arrangement of the parts 
of the breech-block in relation to the breech are 
such as to resist the backward and downward pres- 
sure upon the face of the block resulting from the 
force of explosion. 


ELECTRIC LIGHT INSTALLATION AT 
THE PEOPLE’S PALACE. 

Tuis installation has been put down at the expense 
of the Drapers’ Company, who have generously pre- 
sented it to the governors of the People’s Palace. 
The palace, as is well known, is situated in the Mile 
End-road, and is provided for the instruction and re- 
creation of the dense population in the east end of 
London. As will be gathered from the size of the 
installation, the palace covers a large area, and con- 
sists of several distinct departments. 











plan of the engine-house and its contents is given in 
Fig. 2on page 510. There are three engines of the fixed 
horizontal compound non-condensing type. In a sepa- 
rate room are three multitubular boilers. The engines 
and boilers are each of 20 nominal horse-power, but 
capable of developing upwards of 70 indicated horse- 
power, so that the total brake horse-power is about 
200. The main steam pipes connecting the boilers and 
engines are quite straight, the engines and boilers 
being all in line, but the piping is doubled, and a 
number of stop valves are provided, to enable any 
particular section of the piping to be cut off from the 
remainder without interfering in any way with the 
working. The arrangement also allows any one, any 
two, or all three boilers to steam any one, any two, or 
all three engines, and also provides that an accident 
to any one engine or boiler shall not affect the others. 
All the boilers and steam pipes have been well coated 
with Keenan’s non-conducting compound, and so far 
this has proved very satisfactory. The water tank, 
supported on girders over the front of the boiler-room, 
has a capacity of 6000 gallons. Two powerful Worth- 
ington pumps are provided ; they are used alternately, 
one of them being sufficient for the work, and they 
drive the cold water into the boilers through a heater 
of large capacity, which is fixed at the back of the 
boiler-room, the water being heated by the exhaust 
steam on its way to the flues, into which it is finally dis- 
charged. Each boiler is provided with a separate iron 
uptake 25 ft. long. The fireboxes are exceptionally 
large to allow the use of coke for fuel, the object being 
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The generating plant is fixed in a separate engine-| to avoid the production of smoke. A little Welsh coal 
house, which is at the back of the grounds, and which | is mixed with the coke, and there is absolutely no 


was built to the specification of Mr. Charles Reilly, 


the Drapers Company’s surveyor, the installation | 


smoke emitted by the uptakes which rise straight from 
the tops of the smokeboxes. The coal store, boiler- 


having been designed and carried out under the super- | room, and engine-room are all on the ground level, so 
intendence of Mr. William Slingo, the Drapers Com- | that the minimum labour is involved, and a direct road 
pany’s engineer, of 65, Chelsham-road, Clapham. A | from the main street is provided for the vans and coal 
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wagons. A large square opening is made in the wall 
opposite the back of each boiler to facilitate the clean- 
ing of the tubes. Each opening is provided with a 
wrought-iron door supported on hinges. 

Each engine is provided with a heavy flywheel 
6 ft. 1 in. in diameter, and makes 135 revolutions per 
minute. The poweris transmitted by a solid double 
leather belt 12 in, wide, the belt driving direct on to 
the dynamo pulleys. The distance between centres 
is 18 ft. The three engines are supported on one block 
of concrete 7 ft. thick and having an area of about 500 
square feet. The engines and boilers, with their fit- 
tings, were made and fixed by Messrs. Marshall, Sons, 
and Co., Limited. 

Each dynamo rests on a 10-in. slab of York stone, 
the three slabs being supported by a solid block of con- 
crete, The dynamos were made and fixed by Messrs. 
W. T. Goolden and Co., and are of the compound- 
wound drum type with armatures over magnets. They 
run at 600 revolutions per minute. The specified out- 
put of each machine is 36 kilowatts at 112 volts, but 
they have been tested up to 45 kilowatts, and stood 
the test well. The armature conductors consist of 
laminated bars. Great pains have been taken to keep 
the armature temperature down as low as_ possible, 
and the diagram, Fig. 5, shows the temperature 
attained by the various parts during a trial run. 
It will be seen that the maximum surface tem- 
perature attained by the armature conductors after 
a six hours’ run at full load, was 58 deg. Fahr. above 
the temperature of the engine-room. Access to the 
core was afforded between the bara, and the maximum 
temperature attained there was 77 deg. Fahr. above 
the room temperature. It will also be seen that the 
rise was very slow indeed after the fifth hour. The 
result of another interesting test is shown in Fig. 4. 
After the dynamo had been running for six hours 
(four hours on a load of 36 kilowatts, followed by two 
hours on a load of 45 kilowatts), the thermometers were 
placed one on the core and the other on an armature 
conductor. The increase in temperature in the former 
case is, during the first eight minutes, very marked. 
The initial sudden rise is accounted for by the fact that 
the thermometer had not been heated prior to its being 
placed in position. At the eight moment both thermo- 
ineters had reached their maximum. 

Although the machines have been running for seven 
months the wear on the commutators is imperceptible, 
and only about 4 in. has been worn off the gauze 
brushes. This speaks well for Mr. Horton, the engi- 
neer in charge. 

It has been found that only one oil is necessary for 
the whole of the machinery. In fact, the heavy oil 
originally adopted for the engines answers much better 
for the dynamos than any of the many thin ‘‘ dynamo 
oils” which have been tried. 

The switchboard, which, together with the contract 
for wiring and fittings, was executed by the Giilcher 
Electric Light and Power Company, is mounted in 
front of the dynamos, and stands 2 ft. from the wall. 
It is 10 ft. long and 5 ft. high, the bottom being 2 ft. 
above the floor. The mains from the dynamos are laid 
in wood trenches under the floor, filled in with bitumen, 
and covered over with stone slabs. Fig. 3 is an eleva- 
tion of the switchboard, which consists of a polished 
mahogany framework with a number of slate panels 
1 in. thick, carrying the switches and measuring instru- 
ments. All connections are at the back, but are quite 
easily accessible. 

The installation is divided into four circuits, any 
one or more of which can be maintained by any one of 
the dynamos. Two of the machines are just able to 
carry the full Joad, so that there is a power margin of 
50 per cent. There are in all 30 Brockie-Pell 10- 
ampére lamps, and about 1000 incandescent lamps, 
nearly all of 16 candle-power. Circuits A and B are 
of about equal loads ; so also are circuits C and D; 
but the two latter are together equal to one of the 
former. Normally circuits A and C are supplied from 
one machine, and Band D from another. The mains 
are led in underground wrought-iron pipes from the 
engine-house to a large junction-box near the front of 
the gymnasium, whence they branch out to the various 
buildings. The arc lamps in the grounds are controlled 
from the engine-house switchboard. The circuit volt- 
age being 110, there are two arcs joined in series, In 
the larger rooms and halls the circuits are interlaced, 
so that in the event of one circuit or one machine 
breaking down suddenly the place shall not be thrown 
into darkness. So far there has been no accident of 
any kind. The spacious library is ligated by four arc 
lamps which give every satisfaction ; the winter gar- 
den takes four arc and twenty incandescent lamps. The 
Queen’s Hall has five arcs and twenty-six incandescent 
lamps, but in addition to these there is a row of twenty 
lamps for a along the front of the platform. 
These are portable, so that they can be fixed or cleared 
right away ina minute ortwo. Each circuit at the point 
where it enters a building is controlled by a double- 
pole switch, a similar switch being likewise provided 


for each floor in the various school buildings. To meet 
the requirements of the different departments, a num- 
ber of special devices have been introduced. In the 





rooms devoted to drawing counterweight balances have 
been provided. In the photographic studio the re- 
quirements of a dark room for a large number of 
students have been met, and arrangements made for 
taking negatives by means of the arc light. In the 
art school the different rooms had to be specially 
lighted. In the “ Life” room a 200 candle-power lamp 
is provided with an opaque reflector movable upon a 
swivel, so that the light can be directed upon 
the models situated in various parts of the room. 
Two semicircular rows of pendants are provided 
with extra deep metallic shades, which throw the light 
on to the pupils’ easels, but prevent it from illuminat- 
ing the model, and so interfering with the shadows. 
The ‘‘ Antique” room is divided into four sections by 
means of heavy curtains, and a 200 candle-power lamp 
is placed in each with a large dead-white reflector 
behind it, so that there is a strong but diffused light 
directed upon the cast. As there are several hundred 
boys in the day schools, and some thousands of people 
attend in the evenings, any one of whom might be in- 
clined to do mischief, all switchboards are placed in 
glass-fronted boxes under lock and key ; but the keys 
are interchangeable. The staircases, where exceptional 
diffioulties might be similarly experienced, are likewise 
controlled from locked-up switches. The attendants 
have eacha key and every switch is labelled. So far 
no hitch or difficulty whatever has arisen, and although 
the whole of the installation was designed before some 
of the buildings were completed, and when those which 
were completed were very badly and unsuitably lighted, 
the requirenients have been fully met and every satis- 
faction has been given, and this without incurring one 
penny of extras on any one of the five contracts in- 
volved. The insulation resistance is very good, and 
the latest tests show that the leakage is less than 


rv) sD of the load, while the maximum fall of potential 


in an unusually lengthy circuit is only 2 volts. 

Arrangements have been made for lecture purposes. 
A pair of special mains, capable of carrying 100 am- 
péres, are led from a switch in the engine-house (where 
they can be switched on to any one of the dynamos) to 
the Electrical Laboratory. There they can be utilised 
or switched on to the Electrical Lecture Hall, the 
Chemical Lecture Theatre, the Photographic Studio, 
and the Queen’s Hall. Extra care is, of course, taken 
that only a pre-arranged maximum current shall be 
allowed to pass. 

During the first six months run 26,000 Board of 
Trade units were consumed, at a total cost (including 
generation, renewal of carbons, lainps, shades, &c.) of 
4.33d. per unit. ‘T'aking into account the waste of gas 
through defective fittings, and the necessity for light- 
ing some hundreds of jets before they were wanted, it 
is not surprising that, light for light, electricity has 
proved to be less expensive than gas. Hitherto the 
dynamos have been running from sunset until about 
10.30 p.m., but henceforth the current will be on 
throughout the day. 





THE BRITISH CRUISERS ‘ PIQUE,” 
“RAINBOW,” AND ‘ RETRIBUTION.” 
PawMeEr’s Shipbuilding and Iron Company, Limited, 

Jarrow-on-T'yne, delivered recently the last of the 
three cruisers, which they were intrusted to build, 
along with two first-class battle-ships, under the 
Naval Defence Act, all three in the natural and forced 
draught trials having given results considerably in 
excess of those guaranteed, both as respects power and 
speed. Of these cruisers a large number have been 
built throughout the country. All are alike in design 
so far as the cruisers are concerned ; but as each firm 
of contractors is responsible for the design of the 
machinery there are material differences in arrange- 
ment. We have already given engravings of the 
engines of the cruisers built on the Clyde, and we now 
give on our two-page plate an illustration of one of the 
twin engines by Palmer’s Shipbuilding and Iron Com- 
pany, of Jarrow, but as we intend in a subsequent issue 
to ye further illustrations of these engines, we 
shall, for the present, defer a detailed description. 





THE APPLICATION OF FORCED DRAUGHT 
TO FURNACES OF MARINE BOILERS. 
To THE EpiToR oF ENGINEERING. 
S1r,—The application of forced draught to the furnaces 
of marine boilers has certainly not proved so advanta- 
geous as was at first anticipated, owing to the increased 
temperature in the combustion chamber causing the tubes 
to leak, but there can be no question as to its great ad- 
vantage, even to the limited extent of an air pressure 
ejual to a column of 4 in. of water, which is now termed 
‘natural draught,” for without the means of supplyin 
what may be more correctly termed ‘‘ mechanica’ 
draught ” to the furnaces the evaporative capability of a 
boiler is subject to considerable fluctuation, owing to 
the fires and tubes becoming dirty when steaming, to 
different qualities of coal, or to the absence of sufficient 
down draught to the stokeholds to supply the necessary 

amount of air for proper combustion. 
When forced draught was first adopted, boilers were 
designed to withstand an air pressure in the stokehold 





equal to 2 in. in the water gauge, by which means the 
quantity of coal burnt per square foot of grate surface 
could be more than doubled, and as this excessive con- 
sumption would, in ships of war, be only occasionally 
required, it was decided that, in order to lessen the 
weights carried on board and economise valuable space, 
the capacity and weight of the boilers could be reduced. 

I have heard many captains and other naval officers 
question the advantage of forced draught, which is, in 
my opinion, only natural, considering the disastrous 
effects often arising therefrom ; and they have suggested 
larger and heavier boilers as the only means of obtaining 
high speeds with safety. This, if adopted, would be de- 
scending the ladder we have set ourselves toclimb ; and, 
although difficulties have arisen owing to want of ex- 
pam: I am quite certain they will be overcome, and 

trust this country will not be second in the race. 

Now in dealing with this apparently difficult question 
the first thing to be considered is the cause of the tubes 
leaking. Several reasons have been advanced, such as bad 
stoking, cold air being admitted to the furnaces, or the 
deposit of fatty matter on the tubeplate. All of these 
should be, as far as possible, avoided, but they have been 
abundantly proved not to be the real cause. 

The Admiralty have recently adopted a ferrule, which 
has to a certain extent been successful; but it can, at 
best, only be looked upon as a makeshift, for we cannot 
allow that our engine designers have already thrown up 
the sponge by admitting their inability to design an 
efficient boiler, and it is in the direction of design that we 
must look for improvement by considering wherein the 
present defects exist. 

In my opinion they are to be found in the construction 
of combustion chambers of all boilers of various types, 
but before enumerating the improvements I would sug- 
gest, I will first consider what, in all probability, takes 
place in the chamber when heat is applied, taking the 
double-ended boiler with common combustion chamber 
as being the one in which defect is most apparent. 

The tubeplates are subjected to various strains, all 
tending to curve them outwards toward the fire, viz. : 

1. The difference of temperature between the inner 
and outer surfaces. 

2. The lengthening of the tubes due to expansion. 

3. The expansion of the top and sides of the combustion 
— tending to force back the outer edge of the tube- 
plates. 

4. The internal steam pressure. 

In boilers as now designed the first three of these forces 
are ignored, and the fourth alone is provided against by 
fitting stay-tubes at intervals. This, in my opinion, causes 
the tubeplate to buckle when heated, the plate, in all pro- 
bability, taking a different form each time steam is raised, 
or the temperature of the combustion chamber suddenly 
increased or diminished, and this may acocunt for the 
tubes often giving out after two or three hours on a 
forced draught trial. I have observed that the defect of 
leaky tubes is more prevalent when boilers are first tried, 
and that often, after they have been used a few times, the 
difficulty diminishes, provided they are worked with judg- 
ment and not subjected to any great increase of air pres- 
sure, This I attribute to the tubes being fixed in place when 
the tubeplate is cold—the plate altering its form when 
heated, loosening the tubes in the holes; after the boiler 
has been in use a short time, and the leaky tubes re-rolled, 
the tubeplate in all probability assumes a more definite 
shape, and when heated alters in a similar manner each 
time, provided the conditions are the same, but with air 
pressures varying from 34 in. to 2in. this cannot be de- 
pended upon. 

Alterations of form due to expansion took place, in a 
minor degree, before the introduction of forced draught, 
when leaky tubes were practically unknown—but it must 
be remembered we then had lower temperatures and air 
pressures to contend against and brass tubes to help us— 
and the latter were of great advantage, being sufficiently 
ductile to accommodate themselves to the altering form 
of the tubeplate. Even now, if the duration of the boilers 
were not considered, the adoption of brass tubes would 
probably overcome, to a great extent, the present diffi- 
culty—in support of which I am able to state that I 
had two first-class torpedo boats under my supervision 
running almost daily for over two years for instructional 
purposes, one fitted with brass, the other with steel 
tubes. Such a thing as a leaky tube was unknown inthe 
former, while in the latter the tubes were always leaking 
and had to berenewed, with no better results. But the 
use of brass tubes is not recommended, as it is practically 
impossible to avoid the galvanic action between the two 
metals, resulting in a rapid deterioration of the boiler 
stays and shell; therefore, to avoid this, all the material 
used in the construction of a boiler should be as nearly as 
“peed of the same composition, and as mild steel has 

een decided upon as the most suitable the tubes should 
also be of that metal, and I think, with aslight modification 
in the —— designs, they would meet all requirements, 

In the first place the expansion of the combustion 
chamber should be provided for by putting a corrugation, 
either round the outer flanged edge of the tubeplate, 
extending below the lower row of tubes, or in the side 
plate of the chamber itself ; secondly, the thickness of the 
tubeplate should not exceed 4 in. ; and lastly, most impor- 
tant of all is the method of fixing the tubes at the com- 
bustion chamber end. The old rough-and-ready methcd 
of simply expanding the tube ends in place must be dis- 
carded as being inadequate to meet the increased strain 
consequent upon the use of forced draught, and special 
tubes as stays be done away with, as they only tend to 
distort the tubeplate, causing the others to leak. Every 
tube ought to be of equal thickness and form a stay of 
itself, by being pooneey fitted and secured in place as 
follows: When the holes in the tubeplate are bored they 
should be faced on the inner side to form a seating of 
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about =, in. wide, and a groove formed around the hole 
on the outer side of the plate; the ends of the tubes 
should be upset to admit of a shoulder being turned on 
them to bear against the seating, then lightly rolled in 
place, and the ends riveted over and beaded into the 
groove. This would secure a perfect metallic joint, and 
the connecting surface between the tube and tubeplate 
would be considerably increased, which is a most import- 
ant consideration for the free and rapid transfer of heat 
from the one to the other, and it would prevent the ends 
of the tubes being burnt away. ‘The other ends of the 
tubes could be fixed either by expanding and beading in 
the usual way or by screwing, the holes in the plate being 
made large enough to allow the shoulders on the other 
ends of ro tubes to pass through. 

TI feel confident that if this system were adopted, no 
more mishaps through leaky tubes would occur ; and it 
would admit of a much higher air pressure being used, 
the weight and capacity of the boilers could also then be 
reduced without impairing their efficiency. 

It must be apparent to every engineer that the adop- 
tion of higher pressures and temperatures calls for greater 
skill and intelligence on the part of the workmen em- 
ployed in the manufacture of our boilers, and the method 
of fixing the tubes proposed above would require special 
attention. All the tubes should be firmly fixed at the 
combustion chamber end before any attempt is made to 
secure the other ends—unless the method of screwing 
were adopted, which I do not consider at all necessary. 
As, in my opinion, the tubeplate is the chief cause 
of the present troubles, it ought to have our first con- 
sideration, instead of which it is subjected to every pos- 
sible ill-treatment. It is stayed at intervals by stay- 
tubes, causing it to buckle, and it is rigidly stayed on 
each side to the boiler shell, while the upper part is left 
free to expand upwards, tending to elongate the holes in 
that direction. Now by having pina ampere as sug- 
gested above, these disadvantages would be avoided, and 
the expansion of the chamber side plates would be inde- 
pendent of the tubes and tubeplate. : 

T also contend that large flat-top combustion chambers 
are most undesirable, especially where great heat is 
applied ; for when the water in the boiler becomes low, 
say, only covering the top of the chamber with a depth 
of from 3 in. to 4 1n., and the ship rolling, a large portion 
of the upper surface becomes uncovered, and therefore 
unduly heated, which would not be the case if it were 
curved. : 

Also the number of stays required to support it 
materially interferes with the proper circulation of the 
water, and I feel confident that much of the bulging 
which has taken place in the boilers of vessels of the 
Spanker class may be attributed to this method of con- 
struction. 

H. Bensow, 
Chief Inspector of Machinery, Royal Navy. 








CIRCULATION OF WATER IN MARINE 
BOILERS. 
To THE EprTor OF ENGINEERING. 

Srr,—As a contribution to the study of the question of 
circulation of water in marine boilers, I herewith send you 
a tracing, Figs. 1 and 2, showing section of a marine boiler 
titted with an arrangement of circulation plates, I adopted 
some yearsago, Theseplates are strung down from the hori- 


Fig.2. 
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existing boiler. The results were such that I used similar 
circulating plates in many new boilers I made after that. 

The above device I introduced, in the year 1864, into two 
boilers, most inveterate primers, made by a. well-known 
English firm, and then at work in a steamer of the Dutch 
mail service (colonial) in Sourabaya. They were adopted 
after I had tried fruitlessly all other possible anti-priming 
devices, and as said above the result was most successful. 
Referring to the tracing inclosed, I beg to point out that 
this is merely taken from an existing boiler of the present 
day, for the purpose of showing how the plates were ap- 
plied, and it is not a tracing of the identical boilers I 
refer to above. : 

Trusting this may be of interest to you. — 

T remain, yours ee - 





THORNEWILL AND WARHAM’S WINDING 
ENGINES. 
To THE EpiToR OF ENGINEERING. 

S1r,—From an inspection of the diagrams illustrated 
along with the details of the above engines it would 
appear that every consideration necessary for smooth and 
economical working has been subordinated to that of 
having a trip gear that will cut off at half-stroke. 

Release occurs practically at the end of the stroke and 
compression might be considered altogether absent. Why 


Wi 


Range off 

at. 4 

such a state of matters is allowed to exist on a reversing 
engine I can’t understand ; ona single eccentric engine 
I could, but at the same time don’t think it admissible 
even then. 

I don’t know whether Messrs. Thornewill and Warham 
are aware of it, but it is quite possible in a reversing 
engine to have the trip gear cut off at three-quarter stroke, 
release and compression occurring at proper pericds of 
the stroke without complicating matters in any way. 

The accompanying diagram shows how this is done, and 
may be interesting to others likely to need such in carry- 
ing out the wishes of mining engineers as regards 
economical engines. 

Thanking you, I am, vours truly, 
Jas. Duntop, 
10, Vincent-street, Bolton, October 15, 1892. 


DR. KIRK AND THE TRIPLE-EXPANSION 
ENGINE, 
To THE EDITOR OF ENGINEERING. 
Srr,—Will you kindly give me a little of your valuable 
space to point out that as early as October, 1873, a triple- 
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zontal stay bolts, and extend from tubeplate to tubeplate, | expansion engine, with three cranks, and in all respects 
forming as it were bulkheads between the two plates, | identical with the engine of to-day, was already in the 
although not necessarily water-tight, leaving dead water | course of construction from my specifications, and under 


between them and the shell. The plates used were /g in. 
thick, made up of strips the width of opening of man- 
hole, through which they were passed into the boiler. 
They had bolt holes punched through them for }-in, bolts 
6 in. apart, by which they were tacked together in the 








my superintendence, by the Ousebourn Engine Works 
Company, 
11 in., 17 in., and 24 in., with an 18-in. stroke. 


Newcastle-on-Tyne? The cylinders were 


The boiler, which was of iron, was of the usual circular 


return tube type, the working pressure 120 lb. These 


engines were built for a small steamer I then had an 
interest in, but for reasons I need not go into now were 
ultimately fitted into the s.s. Sexta built by Mr.—now 
Sir William—Gray. so the trial trip did not take place 
until September, 1874. The engine and boiler worked 
well, and the consumption of coal on the loaded trial at 
sea was only 1.518 lb. per indicated horse-power per hour, 
a result so good that no one believed it. did not follow 
the matter up, as I was disheartened by the prejudice and 
opposition I met with. When, however, Mr. A. Taylor 
built his triple engine on two cranks the results caused 
the performance of the Sexta’s machinery to crop up 
again, and comparison is given in detail in the Transac- 
tions of the North-East Coast Institution of Engineers 
and Shipbuilders in 1884, page 118. The Sexta’s engines 
were the means of invalidating both the patents of Dr. 
Kirk and Mr. A. Taylor.» Mention is also made of them 
in Mr. Blechynden’s paper, read before the Institution of 
Mechanical Engineers at Liverpool last year. I may say 
that I had had the matter under consideration for some 
years prior to 1873, and was so convinced that it was the 
right thing that I should certainly have built this system 
of engine earlier had an opportunity presented itself. 
Apologising for the length of this letter, 
Iam, Sir, yours obediently, 
A. C. FRANKLIN. 
Southwick, Brighton, Sussex, October 18, 1892. 








LAUNCHES AND TRIAL TRIPS. 

THE s.s. Ramillies has been built by Messrs. Gray 
and Co., Limited, for Messrs. John Cory and Sons, 
Cardiff. She is 324 ft. long over all, 40 ft. 6 in. beam, 
and 23 ft. 84 in. depth moulded, and takes Lloyd’s highest 
class. The engines have been supplied by the Central 
Marine Engine Works of Messrs. William Gray and Co., 
and are of their well-known triple-expansion type, having 
cylinders 34 in., 38 in., and 64 in. by 42 in. phd ts which 
are supplied with steam by two large steel boilers work- 
ing at a pressure of 160 1b. per square inch. The vessel 
went on her trial trip in rather stormy weather on the 
13th inst., and after a most successful trial, in which 
everything in the engine-room worked in the most perfect 
manner possible, she proceeded on her lightship voyage 
across the Atlantic. The owners were represented by 
Mr. J. Ferrier, under whose superintendence the engines 
have been built, and the engine builders by Mr. T, Mudd. 





On Menday, the 17th inst., Sir Raylton Dixon and Co., 
Middlesbrough, launched the steam trawlers Escallonia 
and Circe, the former of which has been built to the order 
of Mr. C. Morley, of Waterford, and is the third similar 
vessel which these builders have lately launched for this 
gentleman. The principal dimensionsare: Length over 
all 107 ft. 8 in. by 20 ft. 5in. beam by 11 ft. 8 in. moulded 
depth. They will be fitted with engines by the North- 
Kastern Marine Engineering Con pany, Limitec, of Sun- 
derland, the cylinders being 16in. by 32 in. by 22 in. 
stroke, with a large boiler working at 100 lb. pressure. 


The large self-propelling steam dredger Bollin, lately 
built and engined by Messrs. Fleming and Ferguson, 
Paisley, for the Manchester Ship Canal Company (Mr. 
E. Leader Williams, engineer), has just been floated and 
tested to the complete satisfaction of the canal represen- 
tatives. This machine can easily cut and lift 500 tons of 
hard material, such as boulder clay, per hour, and has 
shoots. so fitted that material can be discharged into 
barges alongside, or on to a travelling elevator passing 
across the after end of machine and delivering into 
wagons on the banks of the canal. he engines are 
compound surface-condensing of 500 horse-power, and 
are fitted for propelling the dredger, as well as driving 
the buckets. This dredger was put together in Paisley, 
then taken down and rebuilt by Messrs. Fleming and 
Ferguson in a dry cutting of the Manchester Ship 
Canal with dams at either end. After being completed 
there, water was gradually admitted and the dredger 
floated up to the level of the water in the River Mersey, 
which runs past the end of the cutting. It was intended 
that the Bollin should cut her own way through the 
natural dam at the end of the cutting and get into the 
Mersey. The necessity for this was,  Amrel_4 done away 
with on account of the flood at the end of last week having 
risen the water so high that the dredger was able tosteam 
over the top of the dam. 





The large twin-screw a barge No. 1, lately built 
and engined by Messrs. Fleming and Ferguson, Paisley, 
for the Clyde Trustees, for which Mr. James Deas is 
engineer, was taken down the river for trial on Saturday, 
the 15th inst. The mean of the runs on the measured 
knot at Skelmorlie gave a speed of 10.5 knots per hour, 
with a very full load on board. This barge can carry 
nearly three times as much as the largest of the present 
fleet. She is driven by two sets of independent steam- 
handled triple-expansion engines, taking steam from two 
large boilers at 150 lb. pressure, and indicating over 1000 
nyt ome Water last tanks are built on either 
side of the hoppers for trimming, with large centrifugal 
pump for discharging. The hopper doors are let go by 
triggers on door gear, the action being instantaneous. 
The lifting is done by two sets of engines, capable of 
lifting the whole of the doors in three minutes. The 
wisdom of the policy of the Trust in building this in- 
creased size of barge is self-evident, when it is considered 
that the new barge will convey the dredgings to the 
same distance as the present barges at about half the 
cost, thus reducing the dredging expenditure in a marked 
degree. No. 3 barge, a duplicate of No. 1, and the large 
dredger Cairndhu, both being built by Messrs. Fleming 
and Ferguson for the Clyde Trust, are nearing comple- 





tion, and will be delivered next week. 
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for immediate delivery. Quotations fell a little, and the 
NORTHERN COUNTIES. most gloomy opinions were expressed concerning the 
MIDDLESBROUGH, Wednesday. (future. Some makers asked and held out for 39s. for 

The Cleveland Iron Trade.—Yesterday the weekly | prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pi 
market here was well attended but there was very little |iron, but buyers were not disposed to give any suc 
doing, everybody appearing afraid to operate, as prospects | figure, as they experienced little difficulty in obtain- 
generally were regarded in a most unfavourable light. | ing the ruling quality at 38s. 6d, and at the close of 


NOTES FROM CLEVELAND AND THE 








PALACE, EAST LONDON. 


MR. WILLIAM SLINGO, LONDON. 






ween nore mentee rnarr: 








i 9 wh 


(91 B) . ihinutes aiter “stopping 
the market one or two purchasers were not inclined 
to offer quite so much as the latter figure. For 
No. 4 foundry 37s. 9d. was asked, but business might 
have been done at rather less. Grey forge was put at 
36s. 9d., but buyers endeavoured to do business at a 
little cheaper rate. Middlesbrough warrants opened at 
38s. 6d., and closed 38s. 3d. cash buyers, with very little, 
if ——— doing in them. Hematite pig iron was 
fairly steady, notwithstanding the increased make, and 
48s. 6d. was asked for mixed numbers of local brands, 
although some sellers were prepared to accept rather less, 
Spanish ore was unaltered, rubio being 12s. 3d., ex-ship 
Tees. To-day our market was very dull, and prices were, 
if anything, rather easier, though they were not quotabl 

altered. There were plenty of sellers of No. 3 at 38s. 6d. 
for prompt delivery. Middlesbrough warrants fell a 
little, closing 38s, 14d. cash buyers, with sellers at 38s. 3d. 


Manufactured Iron and Steel.—A most unsatisfactory 
account must be given of the manufactured iron and steel 
industries. Prices at present quoted must be barely if 
at all remunerative, orders are most difficult to secure, 
and few establishments are now running fulltime. Unless 
something very unforeseen happens we are bound to have 
a most dreary and disastrous winter. We regret to have 
to say that it is not at all unlikely that several firms will 
have to close their works before long, unless a few con- 
tracts come to hand. Iron ship-plates and iron ship 
angles are each quoted 4/. 17s. 6d., but it is said that some 
firms would accept orders at 4/. 15s., less 24 per cent. 
Steel ship-plates are now, we believe, lower in price than 
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they have ever been in the history of the trade, it being 
reported that orders might be placed at 5/., less 25 per 
cent., although 5/. 2s. Gd. is generally asked. The steel 
rail trade keeps pretty steady and the mills continue 
fairly well employed. About 4/. 23. 6d. net at works is 
asked for many sections. 


The Fucl Tvade.—In the coal trade prices are steady, 
and the pits are working pretty regularly. On Newcastle 
Exchange best Northumbrian steam coal is about 93. 6d. 
f.o.b., and second-class coal about 9s., whilst small steam 
is firmer at 3s, 9d. to 4s. Bunker coal is dull at from 7s. 
upwards for unscreened. There is more demand for gas 
coal, and some of the Wear shipping collieries have long 
turns and ask 8s. per ton f.o.b., but at other collieries 
7s. Gd. is the general figure. Household coal is rather 
quiet. Coke continues in good request, and quotations 
are very firm. Here blast furnace qualities are at 13s. 
delivered, and some sellers ask rather more. 


Tune Steamship Owners’ Association,—Y esterday (Tues- 
day) a meeting of the Committee of the North of England 
Steamship Owners’ Association was held, when Mr. D. 
Stephens, deputy-chairman of the conference on the 
trimming of coals on the Tyne and at Blyth, reported that 
a new scalehad been adopted and would be issued in a few 
days. This new scale provides for an arbitration board 
consisting of three shipowners and three trimmers. The 
committee appointed Messrs. Daniel Stephens, J. KE. 
Tulley, and Jas. Walton, the three shipowning members 
of the Board. A letter was read from Mr. W. Glennie, 
secretary of the North-East Coast of England Seagoing 
Kngineers’ Joint Committee, stating that a code of rules 
for a conciliation board to settle all questions between 
shipowners and seagoing engineers had been drafted, and 
a:king for an opportunity of submitting the same to a 
ineeting of shipowners with a view of obtaining their 
adhesion to the proposal. It was agreed to inform Mr. 
Glennie that the committee did rot see their way to adopt 
his proposal. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—The leading feature of the 
pig-iron warrant market last Thursday was rather a smart 
drop in the quotations for Cleveland iron, ‘The large 
production of iron in the Cleveland district, coupled with 
the increase of makers’ stocks, and an easier shipping 
demand, was stated to have caused makers to mt 
their quotations for outside orders. During the forenoon 
there were sellers offering at a decline of 2d. per ton, but 
in the afternoon one lot wasat4d. per tondown. At the 
close buyers were 9d. and sellers 5d. down from their 
quotations of the previous day, Scotch iron in sympathy 
receded 14d. per ton, and hematite iron 14d. per ton. 
The settlement prices at the close were—Scotch iron, 
41s. 74d. per ton ; Cleveland, 38s. 6d. ; hematite iron, 493. 
per ton. Business was more active in the market on Fri- 
day forenoon. About 12,000 tons of Scotch iron changed 
hands, some of the lots more than once; 2000 tons were 
sold at 41s, 10d. with 1s. forfeit in nuyers’ option. The 
price was easy, and at 41s. 74d. showed a drop of per 
ton. Cleveland and hematite iron were neglected, and 
the prices remained unchanged. The market was easier 
in the afternoon, with a large amount of business 
doing. Scotch iron changed hands at 4ls. 6d. per 
ton cash, 41s. 6d. cash in a week, and at 4\s. Bhd. a 
week, with 6d, forfeit in sellers’ option, and 41s. 8d. 
a month. Near the close 41s. 54d. cash per ton was 
done. During the afternoon business was done to the 
extent of about 15,000 tons, all of which was reported to 
have been sold by an outside operator. The closing settle- 
ment prices were—Scotch iron, 41s, 44d. per ton ; Cleve- 
land, 39s. 74d. ; hematite iron, 48s. 104d. per ton. The 
sales of Scotch iron on Monday forenoon only amounted 
to about 3000 tons, and the whole day’s sales did not 
exceed 5000 tons. Prices were steady at both meet- 
ings of the “ring,” and eventually closed 4d. per ton 
up on the day. The settlement prices at the close 
were—Scotch iron, 41s. 6d. per ton; Cleveland, 38s. 9d.; 
hematite iron, 48s. 104d. per ton. A moderate amount 
of business was done in Tuesday’s market at somewhat 
irregular prices. Scotch iron in the forenoon was ver 
strong, and prices were run up 24d. per ton over Monday’s 
sale price ; but in the afternoon there was a relapse, and 
the closing prices were the same as those of Monday. 
There were no transactions in Cleveland iron, and in the 
afternoon sellers reduced their quotations 6d. per ton, to 
buyers’ morning prices, but the buyers’ again reduced 
their offers 3d. per ton. One transaction in hematite 
iron was medline F which was only the second over the 
long period of four weeks. Sellers came down 3d. 
per ton in their demands, but still buyers were 
6d. lower in their offers. The settlement prices at the 
clese were —Scotch iron, 41s. 6d. per ton; Cleveland, 
38s, 44d. : hematite iron; 48s. 9d. per ton. The sales of 
Scotch iron in the forenoon market to-day only reached 
about 6000 tons. Steadiness was the rule of the market, 
and the cash price rose 4d. per ton. Cle’eland and hema- 
tite iron, however, were again easier, the former receding 
in price 14d., and the latter 3d. per ton. The market for 
Scotch warrants was steady in the afternoon, but hema- 
tite iron was again dull and quotably lower in price. The 
following are some of the prices current for special 
brands of No. 1 makers’ iron: Calder, 51s. per ton; 
Gartsherrie, 51s. 6d. ; Summerlee and Langloan, 52s. 6d.; 
Coltness, 55s, 6d.—all the foregoing f.o.b. at Glasgow 
Harbour ; Glengarnock (shipped at Ardrossan), 50s. 6d. ; 
Shotts (shipped at Leith), 52s. 6d.; Carron (shipped at 
Grangemouth), 53s. per ton. Last week’s shipments of 


pig iron from all Scotch ports amounted to 5332 tons, as 
compared with 6358 tons in the corresponding week of 
last year. 


They included 525 tons for the United States, 





612 tons for Canada, 470 tons for Australia, 610 tons for 
Italy, 970 tons for Germany, 155 tons for Holland, 110 
tons for Belgium, smaller quantities for other countries, 
and 1462 tons coastwise. There are now 77 blast furnaces 
in actual operation, one less than last week. Two fur- 
naces have been taken off the making of hematite iron, 
and one has been added to those on ordinary iron. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 366,305 tons yesterday afternoon, 
as against 370,380 tons yesterday week, thus showing for 
the week a reduction amounting to 4075 tons. 


Import of Spanish Iron Ore into the Clyde.—The land- 
ings of iron ore from Spanish ports at Glasgow, Port- 
Glasgow, and Greenock during the month of September 
aggregated 30,760 tons, being an increase of 4710 tons 
over those for September last year, but a decrease of 
9430 tons as contrasted with those of September, 1890. 
For the three quarters the imports aggregated 463,530 
tons, being an increase of 251,262 tons, or 135 per cent. 
over those for the same period last year, but only 24,755 
tons, or about 24 per cent., over the landings for the 
same period in 1890. The smallness of last year’s imports 
was owing to the close of the Scottish iron furnaces from 
October, 1890, to April, 1891, and to the slow and partial 
relighting during last year, and the improvement this 
year was increased by the Durham strike. The returns 
specially compiled are : 


Month. Three Quarters. 

Vessels. Tons. Vessels. Tons. 

1892 ... 18 30,760 272 436,530 
1891 ... 20 26,050 141 185,268 
1890 ... 30 40,190 282 411,755 
1889 ... 25 34,515 249 349,865 
1888 ... 30 40,620 250 325,775 
1886 ... 22 25,425 188 224,751 


Lanarkshire and Ayrshire Coal Trade.—The coal trade 
of Lanarkshire and adjoining counties is without change 
and remarkably steady. Ell and main coals are in fairly 
good demand for prompt and early shipment, but up to 
the present comparatively few contracts of any conse- 
quence have been booked for November delivery. Were 
it not for the weakness of the coal markets at Newcastle 
and Cardiff the prospect of business in the West of Scot- 
land mining districts would be better. In the home de- 
mand there is a steady and uninterrupted falling off. 
The miners are working exceedingly well, in some 
districts much better than when the demand is brisk, 
and an open market can be found for the outout. As a 
consequence stocks are rapidly accumulating, but in order 
to obviate that need some colliery owners are taking 
something off the price in order to induce consumers to 
lay in stocks. The following are to-day’s prices for ship- 
ments at G:asgow Harbour: 

F.o.b. per — 
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The Ayrshire prices are as follows: Ordinary coal, 7s. 
per ton; better class, 7s. 6d.; triping, 6s.; dross, 3s, 2d. 
to 3s. 6d. per ton—all f.o.b.; house coal at pit, 8s. 
per ton. 


Malleable Iron and Steel Trades.—The makers of malle- 
able iron in Lanarkshire have reduced their prices 5s. per 
ton within the past few days. Common bars are now 
quoted at 5/. 10s. to 5/. 17s. 6d. per ton, and best bars 
at 5l. 17s. 6d. to 6/. 7s. 6d. per ton, less the usual discount 
of 5 percent. The North British Iron Works list of 
prices is as follows: Govan crown bars, 5l. 17s. 6d. per 
ton; ditto best, 61. 7s. 6d. ; ex-best, 7/. 7s. 6d.; rivet 
iron, 5l. 17s. 6d. ; best, 6/. 17s. 6d. ; ex-best, 7/. 17s. 6d.; 
cable iron, 7s. 7s. 6d. The steel trade of Scctland is 
in a very depressed condition. The prices quoted by 
certain companies are 6/. for ship-plates and 5/. 7s. 6d. for 
angles, and at these rates there is no demand. Business 
has been done in this market at 5/. 15s. for ship-plates 
and 5l. for angles, less the usual 5 per cent. discount. 
Several other companies, besides those mentioned above, 
are practically idle, and between some of the concerns 


¥ | that are working a war of rates appears to be proceeding. 


Repeated attempts have been made to come to some 
agreement as to minimum prices, but these have hitherto 
failed. There is some talk of the steelmakers going in 
for the production of rails in the absence of shipbuilding 
orders, and one or two of the companies are understood 
to be already doing a little in this way. Someauthorities 
contend that the steelmakers would be unable to com- 
awd successfully with English firms for this class of 
work, 


West of Scotland Iron and Steel Institute.—This institute, 
which has been in course of formation for some months 
back, was fairly launched into existence and public 
notice last Friday night, by the delivery in this city of 
the inaugural address by the president, Mr. James Riley 
general manager to the Steel Company of Scotland, an 
who is certainly the most pgs leader in the Sie- 
mens steel manufacture. His address was a very com- 
prehensive one, containing much food for thought, and 
striking an excellent keynote. Mr. Kiley threw out 
various happy suggestions as to the direction in which 
iron and steel men in Scotland should pursue their 
investigations towards improvements in the manu- 
factures with which they are connected. The meet- 
ings of the Institute, which are to be monthly, are 
to be held in Glasgow, Coatbridge, Motherwell, and 
Kilmarnock. Papers have been promised on a variety of 
interesting subjects, some of them by well-known members 
of the iron and steel trades. There are already about 120 
members on the roll of the Institute, and various promi- 





nent ironmasters and steel manufacturers are on the list 
of vice-presidents. The selection of Mr. Riley for the 
presidentship was a very happy choice. 


New Shipbuilding Contracts.—Several new shipbuilding 
contracts are said to have been placed with Clyde firms 
lately, but contradiction has so often followed affirmation 
during the present spell of dull trade that itis somewhat 
inadvisable to specify any closing of contracts until they 
are removed from the sphere of doubt. Some of the ship- 
yards would certainly be very much the better for a lot of 
new work, as they are actually occupied with nothing but 
bare poles. 

Copper Ore Imports at Glasgow.—The imports of copper 
ore at Glasgow, chiefly for the Tharsis Company, con- 
tinue remarkably steady, considering the dulness in the 
shipbuilding and engineering trades. For the month of 
September 3474 tons were received, being only 120 tons 
less than the imports in September last year, and for the 
three quarters the landings wer3 37,210 tons, only 1367 
tons less than for the same period last year. There was 
a pretty steady increase in the receipts from 1886 to 18990, 
but since then there has been a slight falling away. The 
returns, specially compiled, are : 


Month. Three Quarters. 
Vessels. Tons, Vessels. Tons. 
1892 2 3A74 22 37,210 
1891 3 3594 27 38,577 
1890 2 3218 26 40,724 
1886 2 2531 22 26,134 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been moderately 
active, and previous rates have been well maintained ; the 
best qualities have made 10s. 6d. to 11s., while secondary 
descriptions have brought 10s. to 10s. 3d. per ton. House- 
hold coal has been in good demand ; No. 3 Khondda large 
has been quoted at 11s. 3d. to 11s. 6d. per ton. There has 
been a pretty good demand for patent fuel. Coke has 
shown no alteration ; foundry qualities have made 18s, to 
19s. 6d. ; and furnace ditto, 16s. to 16s. 6d. per ton. Iron 
ore has been in moderate request ; Rubio has ranged from 
9s. 9d. to 11s. per ton. No improvement can be reported 
in the iron and steel trades; the inquiry for steel rails is 
only limited. 


The Electric Light at Bristol.—There were eight tenders 
sent in for emng, > Bristol electric lighting station 
on Templebacks. The tenders were submitted by Mr. 
J. E. Davis, Messrs. Durnford and Son, Mr. G. Hum- 
phreys, Mr. C. A. Hayes, Mr. A. Krauss, and Messrs. 

. Cowlin and Son, Mr. J. Wilkins, and Messrs. Wilkins 
and Son. The committee selected the tender of Mr. 
Hayes, amounting to something over 13,000/., and, sub- 
ject to certain conditions as to completing the contract 
within a specified time, that tender will probably be 
accepted. 

The ‘‘ Hecla.”—The Hecla torpedo depdt ship has left 
Portsmouth for Gibraltar to rejoin the Mediterranean 
squadron. Her steam trial was satisfactory, her machi- 
nery being worked up for two hours to a mean of 1950 
horse-power, with 61 revolutions, giving an average speed 
of nearly 11 knots per hour. 


The Great Western Railway at Bath.—Sir A. Hayter has 
written to the town clerk of Bath stating that it is the in- 
tention of the Great Western Railway Company to expand 
20,000/. in enlarging and improving the company’s station 
at Bath. 

The Electric Light at Bridgend.—In view of the high 
price of gas at Bridgend, the local board is taking steps 
to secure the introduction of the electric light into the 
town. Several members of the Bridgend al Board 
recently inspected the installation at Lynmouth, and it is 

roposed that the Bridgend works should be on the same 
ines, the chief motive power being water. 


Welsh Tinplate Workers Emigrating.—A number of 
the employés of the Ely Tinplate Company have left 
Llantrisant for Philadelphia, where the company, in 
consequence of the operation of the M‘Kinley Tariff Act, 
is transferring the washing portion of its works, 


Experiments at Portsmouth.—Some important experi- 
ments have been conducted on the Seagull at Ports- 
mouth with the view of determining the comparative 
merits of gunpowder and cordite for expelling torpedoes 
from ships. It isclaimed for the latter explosive that it 
possesses greater energy and is less likely to foul the tube. 


Trade Changes at Swansea.—In consequence of de- 
pression in the spelter and copper trades, Pascoe, Gren- 
fell, and Son, Limited, have decided to discontinue busi- 
ness, although there is a prospect that their works will be 
carried on by another firm or company. <A meeting of 
workmen and others was held at the copper works on 
Saturday to hear a statement from Mr. A. Grenfell. Mr. 
Grenfell, in reviewing the history of the firm, said 
that it had existed for about 100 years, and had been 
handed down, until at last it had come to the junior 
branches of the family. Now the company was about to 
take an important step, in consequence of great and 
increasing competition and the opening up of fresh fields 
for investment. But although the name of the firm would 
disa' 7 there was no reason to suppose that the works 
aaa be closed. 

A Welsh Electric Tramway.—The directors of the Barry 
Railway are contemplating the construction of an electric 
tramway from a point near the railway bridge at the East 
Barry end of the dock to Barry Island. It is expected 
that the tramway will be ready for traffic next summer. 

The “* Devastation.” —The Devastation, which is under- 
going a complete reconstruction in her hull, machinery, 
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and armament at Portsmouth, has now made such pro- 
gress that her complement of four 10-in. breechloading 
guns have been lifted on board and placed on their turret 
mountings. In her renovated condition the Devastation 
will resemble the Thunderer. 


The Great Western Railway at Cardiff.—The first portion 
of certain improvements which are being carried out at 
Cardiff by the Great Western Railway Company—viz., 
the widening of a bridge over the Taff, the contract for 
which was let to Messrs. Penling and Elliott, London, is 
making progress. The bridge is being widened by about 
52{t., the new portion being on the northern side of the 
present structure. The change in the bridge necessitates 
the building of five tiersand two abutments. The founda- 
tions go down from 18 ft. to 20 ft. below the bed of the 
river. The work was duly commenced in June and the 
abutments have been completed, while the masonry for 
three out of the five tiers has been put in. There are 
about 100 men employed on the work. The plant is a 
heavy one, and includes two large centrifugal pumps and 
two powerful cranes. Twelve months are allowed for the 
completion of the work. 


Coal Shipments at Cardiff.—Last week’s shipments of 
coal from Cardiff amounted to 264,385 tons, or about 
14,000 tons above the weekly average of last year. 


A Cardiff Amalgamation.—An amalgamation of the 
Tyneside Engineering Works at Cardiff with the Barry 
Graving Dock is said to be in contemplation. Some of 
the directors of the Tyneside Engineering Works 
are also directors of the Barry Graving Dock. 








MISCELLANEA. 
Tue Bethlehem Steel Works have now succeeded in 
constructing a curved armour plate hardened by the 
Harvey process. The plate is 104 in. thick. 


To inaugurate the opening of the new session of the 
Engineering Department of the Yorkshire College, Leeds, 
Prof. J. Goodman delivered a lecture on “‘ Ancient Tools 
and Structures.” 


The Technical School of Copenhagen has just had 
electric light installed in its various class-rooms, an 
arrangement which has already proved a great boon to 
the students. The installation comprises 34 arc lamps, 
the light of which has been subdued and distributed by 
glass shades. 


The delivery of armour plates to the Swedish ironclad 
Thule from the Creusét Works has now been completed, 
the total weight being 573 tons, comprising thirty-five 
plates. The length of the plates is between 20 ft. and 
17 ft., height about 44 ft., while the thickness ranges 
from 20 to 29 centimetres (about 8 in. to 114 in.). 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended 
October 9, amounted, on 16,404} miles, to 1,481,049/., 
and for the corresponding period of 1891, on 16,322? 
miles, to 1,472,119/., an increase of 814 miles, or 0.5 per 
cent., and an increase of 8930/., or 0.6 per cent. 


M. Normand, of Havre, has undertaken for the French 
Government a 144-ft. torpedo boat, the Chevalier, with 
which he guarantees a speed of 25 knots and hopes to 
attain between 26 and 27 knots. The displacement will 
be 123 tons, or about 4 tons more than that of the 
Dagon, which, though only guaranteed to do 20.5 knots, 
did 25 knots the other day at her trials. 


The Press Association says that the Salford Corpora- 
tion, having been asked whether it is willing to advance a 
sum of money to the Manchester Ship Canal Company 
towards the cost of come the canal, the council met 
in private yesterday and determined to view with favour 
a proposal to advance the company 1,000,000/., provided 
the council secure adequate representation on the directo- 
rate and are able to raise a loan on favourable terms. 


Dr. Guttman, in his recent address to the Medical 
Association at Berlin, stated that every case of Asiatic 
cholera which had originated at Berlin was traceable to 
the water which the sufferers had drunk. It appears, 
however, that this statement is not really an indictment 
of the quality of the Berlin town supply, as the cholera 
patients referred to were either bargemen themselves or 
their near relatives, who drink the water of the Havel or 
Spree, or the arms of these rivers, which had been pol- 
luted by the barge tratiic fom Hamburg. The town 
supply is, indeed, examined daily, both before and after 
filtration, to ascertain its bacteriological condition, and so 
far no infectious germs have been found in it. 


In no country probably has the telephone come into 
more general use than Sweden, where the State has taken 
the matter in hand and laboured in conjunction with the 
private initiative. The result is a most excellent system 
of State telephones, which is now likely to be adopted 
also in Denmark. The director of the State Telegraphs 
in Denmark is at poe in Sweden, in order to study 
the Swedish telephonic arrangements with a view of 
introducing them in Denmark, where the various pro- 
vincial telephone companies are not considered to work 
sufficiently well in co-operation. In connection with 
this plan it is under contemplation to establish a tele- 
phonic connection between Maliné on the Swedish and 
Copenhagen on the Danish side of the Sound. 


The Indian Government have placed an order with 
Messrs. Yarrow and Co., of Poplar, for the construction 
of one of their shallow draught steamers, for service on 
the upper part of the Chindwin, in Burmah. The various 
military police posts on this river are at present without 
any reliable means of maintaining communication, and 
itis to meet this want that the steamer in question has 
been ordered. The Chindwin is a river most difficult to 





navigate ; it abounds in shallows, rocks, and sandbanks, 
and for this reason the stern-wheel type was selected as 
the class of vessel most suitable to conform to the condi- 
tions necessary. The vessel is to have a length of 90 ft., 
beam of 18 ft., draught of 13 in., and a speed of between 
11 and 12 miles an hour. The steamer will be arranged 
so that, if necessary, a number of machine guns can be 
mounted on the upper deck, with a view to secure a good 
range over the river banks in the event of a disturbance 
with the natives. 


Messrs. David J. Dunlop and Co., Inch Works, Port- 
Glasgow, have just finished, and completed taking down, 
the two large ship caissons built by them for the Kidder- 

re Docks, Calcutta, to the order of Mr. Wm. Duff 

ruce, C.E., Westminster, S.W., for whom Mr. C. 
W. Ferguson, Glasgow, acted as resident engineer-sur- 
veyor. The first caisson, which is 86 ft. long, greatest 
breadth 223 ft., and extreme depth 44 ft., was shipped on 
board Messrs. Henderson’s s.s. Algeria, which sailed 
from Glasgow on Saturday, the 8th inst.; and the second 
caisson, which is 20 ft. shorter than the first, the other 
dimensions being the same, will be shipped by the s.s. 
Dalmatia, sailing from Glasgow on Saturday, the 22nd 
inst. The caissons are designed to act on the water 
ballast principle, for which purpose a compartment is 
made above the deep draught of water; this when filled 
with water by a hose from the quay and the sea water 
allowed to fiow freely into the lower water compartments, 
submerges the caisson until it takes its groove at the 
dock entrance. When it is desired to raise the caisson 
the water ballast is run into the lower water compart- 
ments, and the difference of level created between the 
interior and the exterior of the caisson, and the outlet 
valves being opened, the water runs out until the light 
draught is arrived at for which the caisson has n de- 
signed. The total weight of the two caissons as shipped 
is over 600 tons. 


Year by year the gold production of the world is in- 
creasing, and the results for 1891 were the largest on 
record. In round numbers, the production for the last 
five years was as follows: 1887, 5,097,600 oz. ; 1888, 
5,251,000 oz. ; 1889, 5,641,000 oz. ; 1890, 5,586,000 oz. ; 
and 1891, 6,033,000 oz. For the first time for many 
years there was a slight set-back in 1890. A noticeable 
feature of recent years has been the development of the 
Witwatersrand goldfields. The production of these fields 
has been as follows: 1887, 34,897 oz. ; 1888, 230,917 oz. ; 
1889, 379,733 0z. ; 1890, 494,801 oz. ; and 1891, 729,213 oz. 
Adding in 1891 the output of other Transvaal goldfields, 
which amounted to about 107,000 oz., the total produc: 
tion of the Transvaal for 1891 reaches 836,250 oz. For 
the current year it is expected that the production will 
quite reach 1,250,000 oz. In 1888 the Transvaal only 
produced 44 per cent. of the world’s yield, but in 1891 
the proportion had risen to 13.8 per cent., and this year 
it is tolerably certain to reach 21 per cent. The follow- 
ing was the production in 1890 for the countries named : 
United States, about 1,586,5000z.; Australia, 1,469,200 oz. ; 
and Russia, 1,019,000 oz. As the return for these coun- 
tries has not altered to any large extent, the Transvaal 
will probably take the third place for the current year, 
and very likely the second place in 1893. Mining in the 
Transvaal has not yet reached its culminating point, as 
new mines are being constantly opened and old ones still 
further developed. 


Heavy embankments are not used in constructing 
American railroads in the first instance, their place being 
taken by trestles. After the line has been opened these 
trestles are gradually filled in by tipping material from 
the track. This track being usually single, and the re- 
gular traffic having to be maintained over it, the work is 
carried out under considerable difficulties. The exigencies 
of the service have led to several devices for expediting 
the work, and the latest development in this direction is 
due to Messrs. Drake and Stratton, a firm of contractors 
who have recently been doing some very heavy work of 
this character on the Delaware and Hudson Canal Com- 

any’s Railroad. The material to be dumped is loaded 

y means of a steam shovel into flat cars. The 
space between each car is bridged by a flat steel plate, 
so that the whole train forms one continuous plat- 
form from end to end. On one of the cars near the 
engine is fitted a winch, steam to drive which is supplied 
from the locomotive. A heavy plough is carried on the last 
truck of the train. Having arrived at the scene of opera- 
tions, a wire rope cable is taken from the winch at the 
head of the train, to the plough at the end, and on setting 
the winch to work the plough is dragged forward over the 
trucks and forces the material off them on either side. 
By this means the actual unloading of a long train of 
cars can be carried out in from five to six minutes. By 
making the locomotive move the train backwards at the 
same rate as the plough is hauled forwards, the whole of the 
material can, if desired, be deposited at one point. The 
cost of filling in a trestle is said to be greatly reduced by 
the use of this apparatus, as from 700 to 800 cubic yards 
- day can be handled with a working force of 30 men 
or the whole work of loading, hauling, and dumping. 


Filters of rather a curious type are according to the 
Engineering Record used at the water works of Worms, 
Germany. They consist of artificial stone slabs, formed 
by subjecting a mixture of washed river sand and silicate 
of lime to a very high temperature. The blocks thus 
prepared are about 3 ft. 4 in. square by 4 in. thick with 
aslight cavity on oneface. In order to use them an area 
of about 2930 oe feet was partitioned off from an 
existing filter bed by a concrete wall. On this s 978 
of the slabs of artificial stone were arranged vertically in 
pairs, two stones being joined with their recessed sides 
together, and the joint made water-tight. The slabs are 
extremely porous, and the filtration takes place by allow- 





ing the water to run into the basin and surround the 
slabs. It filters through the stones to the internal cavity, 
whence it is drained off to the reservoir. After running 
continuously for eight weeks, no diminution of flow was 
experienced, nor any increase found in the number of 
bacteria present in the effluent. Bacteriological examina- 
tions showed that water containing 3000 bacteria per cubic 
centimeter, contained only 80 to 160 after filtration. The 
velocity of flow through the filters is about the same as 
Gumeh sand, but owing to the slabs being placed 
vertically a great area of filtering surface can be 
obtained in a given ground space. It is claimed 
that the new filters cost less for maintenance than the old. 
Silt, &c., finds no lodgment in the vertical sides of the 
slabs, and should their pores be stopped up, they can be 
cleaned by reversing the flow. Arrangements have also 
been made for sterilising the slabs when desired by jets 
of steam. It is further claimed that these filters cost only 
one-half as much to construct as a sand filter of equal 
capacity. 

The Geneva correspondent of the Economiste Francais 
states that the increase in the number of telephone lines 
in Switzerland since the new tariff came into operation, 
about two years ago, has been very remarkable. Previous 
to that there were 61 telephone lines, with 6944 speaking 
stations and a revenue of about 44,0007 , the annual sub- 
scription being 6/., with no limit to the number of con- 
versations. The new tariff lowered the subscription to 
3l. 4s. (80 f.), and the result is that at the beginning of 
the present year there were 101 telephone lines, with 
12,595 speaking stations, this being equivalent to an 
increase of 81 per cent. The length of lines is 3225 
miles, while there are 13,340 miles of wires, the prin- 
cipal lines being those of Geneva (2176 stations), Zurich 
(1712), Basle (1522), Lausanne (806), Berne (753), and 
St. Gall (596). The total number of messages between 
residents in the same town was 6} millions, while 
there were 687,000 conversations exchanged between 
different places. The new law stipulates that each 
subscriber shall be entitled to only 800 conversations 
in the course of the year, and pay a halfpenny for 
each one over that number, but over 78 per cent. of 
the subscribers kept within the prescribed limits. Al- 
though the total receipts amounted to 65,400/., the ex- 
penses incurred in putting down new lines and increasing 
the staff were so great that the net receipts were about 4 
per cent. less than in the year previous to the passing of 
the new law, but for all that the profit derived by the 
State is so large that these expenses will soon be paid off, 
and a surplus will soon be available. The development 
of telephone communication has, as might be expected, 
checked the increase in telegraphic communication, the 
number of telegrams showing only a fractional increase 
upon those of the previous year, while it is anticipated 
that there will this year be an actual decrease. 





SPANISH IRoN MinERALS.—The Bilbao iron ore market 
has shown little change of late. The exports of iron 
minerals from Bilbao to August 6 this year amounted to 
2,295,598 tons, as compared with 2,091,181 tons in the 
corresponding period of 1891, 2,814,893 tons in the corre- 
sponding period of 1890, and 2,424,045 tons in the cor- 
responding period of 1889. 


CATALOGUE. — Messrs. B. Verity and Sons, of the Plune 
Works, Aston, Birmingham, have just issued a compen- 
dium of electric appliances, which should be very useful 
to those engaged in making preliminary estimates for 
electrical work either here or in the colonies. The ap- 
pliances describe nearly every object used in electrical 
work, from boilers to lamp shades. The various articles 
are fully illustrated and prices are given in every case. 
The compendium contains 106 large pages of matter, and 
is provided with a copious index. 


Daimter Motor Boats.—Messrs. Simms and Co., of 
10, Billiter-buildings, E.C., are showing on the Thames 
a new form of petruleum motor boat. The power is de- 
rived from the combustion of light petroleum spirit or 
benzine, which is converted into a gas by drawing heated 
air through it. The engineis simply a gas engine, and is 
arranged very neatly and compactly. It stands in very 
small compass, and works quietly. Large numbers of 
these boats are at work in Germany ; they are made from 
18 ft. to 41 ft. in length, and fitted with engines from 1 to 
10 horse-power, 


TaxaTION OF Macuinery.—The Sunderland Union 
has been credited with having originated the attack upon 
machinery users, and as being the great apostles of the 
policy of rating machinery. In the face of the recom- 
mendation of the Parliamentary Select Committee, and 
of the overwhelming majorities by which the Bill ex- 
empting tenants’ tools and machinery from taxation has 
been passed by the House of Commons, the Sunderland 
Assessment Committee have persisted in their attacks 
upon the manufacturers in the union, notwithstanciog 
the great trade depression, which is, perhaps, nowhere 
felt more than in the North-Eastern district. A case, 
however, which was heard at the Durham quarter 
sessions on Wednesday last shows that manufacturers 
cannot always be attacked with impunity. From this 
case it appears that the assessment of the Ford Paper 
Works was recently increased by 450/. Under the advice 
of Mr. G. Humphreys-Davies, of London, the surveyor 
to the Associated Manufacturers, an appeal was made, 
with the result that the assessment, instead of being 
inor » has been reduced to the extent of 400/., the 
committee having to pay all the costs. This case should 

tly encourage users of machinery to resist attempts 
of this kind to im unfair assessments upon them 
under the pretence that the law justifies such exactions, 
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of Friction in Cotton Mill Engines and Gearing to the Actual 
Work done.” 

Tue Surveyors’ IvstiruT1ion.—Monday, November 14th, when 
the President, Mr. Charles J. Shoppee, will deliver an Opening 
Address. The chair will be taken at eight o’clock. 
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A NEW LABOUR MOVEMENT. 

Labnour—one might say triumphant labour—has 
taken a new move, in the adoption of something 
very like the ticket-of-leave system for the regula- 
tion of apprentices. This system, which will come 
into operation on January next in connection with 
the United Society of Boilermakers and Iron Ship- 
builders, one of the most infiuential of trades 
unions, seems to still further curtail the liberty of 
the employer in the regulation of his own affairs. 
One might have been justified in thinking that it 
was almost impossible to do more in this direction, 
but it is only such a skilful secretary as Mr. 
Knight who knows differently. Hence, the ‘* very 
excellent” scheme. A circular just issued gives 
details of this new departure. Stated briefly the 
Society has come to the determination that the pro- 
portion of apprentices to be employed is to be one 
to five journeymen. Of the justice and effect of 
this proportion we will deal later. To insure that 
this proportion will be rigidly adhered to, the edict 
has gone forth with all the dignity of ‘‘ the Society’s 
emblem on the first page,” that no apprentice can 
be employed unless he has ‘‘ a very excellent card” 
given bythe trade union. That is to say, an employer, 
if he wishes a young man, it may be his son, appren- 
ticed to a trade, can only carry out his intention by 
leave ofthe union. ‘‘All claims for these cards must 
be fully investigated by the branch committee, who 
must make sure before granting any that the appli- 
cant is fully entitled to the same (what constitutes 
the title we are not told) ; also that no more cards 
are issued to young men as apprentices than the 
firm with whom he has to serve his time are entitled 
to according to rule.” The apprentice is thus 
bound to the union—‘‘it is a certificate of legal 
apprenticeship and a guarantee to him of his 
admission into the Society at the proper time, if 
all other conditions are fulfilled according to the 
Society’s rule.” Happy apprentice to be thus 
insured entrance into this Elysium! But then 
there are ‘‘conditions.” We do not know them 
all. An indication of one or two of them is 
enough. The ticket-of-leave apprentice must pre- 
sent himself quarterly to have his card signed and 
stamped, paying 2d. each time to each of two 
officers for the trouble the Society officers take. Fail- 
ing to report involves a penalty. Cards can only 
be issued during the first week of January, April, 
July, and October of each year, so that an aspirant 
to apprenticeship must wait patiently ; an appren- 
tice cannot be allowed to change shops during his 
term of apprenticeship, the holder of a certifi- 
cate shall not be recognised by the Society or 
any of its members as an apprentice in any yard 
or shop, other than the one for which it was 
first issued. We do not know at what period 
the number of apprentices is to be determined, 
and if it is to fluctuate with the number of journey- 
men employed. When as a consequence of ‘ dull 
times” thirty journeymen are dismissed, are six 
apprentices also to be paid off? Ifso, are they 
to be debarred from entering another shop? And 
if not who is to determine when the employer 
is tomake up again the number to five journeymen 
to each apprentice? Idle time is to be reported 
and indicated on the card, so that the full five years 
will be served, quite a suitable recommendation ; 
although it suggests the query who is to make up 
the financial difference in the case of a young man 








forced to idleness through the not infrequent terms 
of dissipation and idleness of the journeymen 
members of the Society with whom he may be 
working ? 

Mr. Robert Knight, and the executive which 
framed the regulations, seem to forget that employ- 
ment involves the existence of an employer, and 
that that employer may have rights. Privileges 
might be a more fitting word to use in the awe- 
inspiring presence of triumphant labour. Amongst 
those privileges surely must be included the liberty 
to choose freely whom he should employ, espe- 
cially if he have to pay them. It may be that 
the executive dc not anticipate any need to veto 
the nominee of the employer when he presents 
himself for a certificate of ‘‘ legal apprenticeship ;” 
but they reserve the power. And what is that 
power? By what means does the Society intend 
to assert authority? Supposing an employer, 
bowing humbly before the executive, hands over 
his privilege of electing apprentices to the branch 
committee, what is to hinder an apprentice once 
admitted resenting the command to forfeit his 
liberty and refusing to report himself as a ticket- 
of-leave man? In such a case who shall exact the 
penalty? The employer may be ordered to deduct 
it from his wage. It would be illegal to do so. The 
law certainly could not compel the apprentice to 
pay the fine, and the ‘‘ very excellent card ” might 
be withdrawn, and then would come the question, 
Must the employer discharge the apprentice other- 
wise capable? If he did discharge him, would the 
law not regard it as a case of wrongful dismissal, 
since no act was done contrary to the ordinary 
agreement of apprenticeship? Again, if the ap- 
prentice was not dismissed what would the Society 
do? The cireular says, ‘‘ No one shall be allowed 
to work with our tools and learn the trade, who is 
not in possession of an apprentice’s certificate 
officially stamped as provided for in the foregoing 
rules.” Of course it could be made all right by the 
employers agreeing to allow the executive to 
frame the apprentice’s indentures, or better still 
presenting to the executive gratuitously the entire 
works, with all the spare cash necessary to carry on 
the business iong enough to ruin the industry. 
Until this is done the executive can only assert 
their authority by striking. If the employer 
objects to the ticket-of-leave system, they may 
strike ; if the apprentice fails to report himself, 
they can persecute him and strike ; if the appren- 
tice fails to report himself idle perchance because 
his journeymen are enjoying themselves in the 
nearest public house, they may strike. We need 
not consider the effect. 

We now turn to the considerations through 
which the trades unions have passed to this climax, 
and here we enter into the wide general question 
of the education of apprentices in their trade, and 
of limiting the number of apprentices to one to 
five journeymen. Difficulties have been raised in 
some of the yards on the Clyde, the men leaving 
their work owing to this ratio of apprentices being 
exceeded. This raised the question as to whether 
the rule was to apply to individual yards, or to dis- 
tricts, or to the nation. A conference between 
masters and men resulted in an agreement to con- 
sider the matter with reference to the district and 
not to single establishments ; but this seems now to 
have been set aside by one of the agreeing parties. 
The question, however, has far-reaching effects, and 
the Royal Commission on Labour did well in deter- 
mining to consider it. They invited Mr. Knight, the 
secretary of the Society, and Mr. John Inglis, 
shipbuilder, Glasgow, to give evidence on this 
and other points. The latter gentleman, who has 
profited by his close practical experience of indus- 
trial problems, brought to bear on the question the 
clear and logical exactness which characterises his 
writings, and we are, therefore, able for the first 
time to view the subject on a sound basis. It is 
well at the outset to express entire disapproval of 
the practice, if it exists, of attempting to do impor- 
tant work without the aid of journeymen or with a 
large preponderance of apprentices. The very 
name signifies a learner, and although we have 
departed from the principle of premiums, the same 
need exists fcr each apprentice to be taught his 
handicraft by one or more journeymen. If, as Mr. 
Knight states, ‘‘there is a desire to build cheap 
ships, which means inferior workmanship, done 
by half-mechanics and untaught lads,” and if, as 
he says, it involves inferior workmanship, then 
neither the Board of Trade nor Lloyd’s inspectors 
are doing their duty. It is to the interests, too, 
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of shipbuilders generally to end this state of 
affairs, because it involves unfair competition, 
and certainly it does not reflect favourably on the 
morality of shipowners who connive at the proceed- 
ing. But cheapness of ships does not necessarily 
mean inferior workmanship. The influence of 
machinery reducing hand labour, and perhaps re- 
placing the skilled labourer by a machine attendant 
reduces cost, but often improves the standard of 
workmanship, of which many instances could be 
quoted. Again, we are adverse to the system 
whereby apprentices flit from one establishment to 
another, in the hope of being regarded as improvers, 
and as such attain the status of journeymen. Such 
cannot be said to be independent of education until 
they have completed their term, and although they 
may in their later years be entrusted with good work, 
earning almost a man’s wages on piecework, still 
practical and close supervision is desirable in the 
interests of superior workmen. This was a cha- 
racteristic of the old indenture system and worked 
satisfactorily. On these points there is general 
agreement on all hands, the difficulty is as regards 
extreme restrictive measures dictated without 
regard to the convenience of employers. We have 
an impression that apprentices have regularly in- 
dorsed lines from employers showing how long they 
have served as apprentices, and we do not think 
it is at all universal to employ a doubtful case 
without the lines being produced. The making of 
this production of lines universal might meet the 
case of men who have not completed their term 
of apprenticeship, being employed, on fraudulent 
pretensiops, as journeymen. Nor is there any 
dispute as to a rule fixing the number of journey- 
men to apprentices. The difference of opinion 
relates to the ratio, and this was the principal point 
on which Mr. Inglis and Mr. Knight joined issue 
before the Royal Commission. 

In determining the ratio of apprentices to 
journeymen it is necessary to ascertain the average 
existence of the latter and its proportion to the 
five years term of apprenticeship of the former. 
Thus a journeyman’s life should at least be five 
times the period of apprenticeship, if only one of 
the latter is to be employed for each five of the 
former. Now the average duration of the work- 
ing life of each member of the Iron Shipbuilders’ 
Trade Society is twenty-three years; further, all 
apprentices do not complete their term. Deathand 
accident fall to their lot as to the journeyman, and 
although Mr. Knight says the employers are not 
slow to fill upthe vacancy, he cannot assume that 
in the calculation that a lad beginning his term is 
equivalent to one who has spent four years 
before removal. Three removals in succession 
might make the completed term of apprenticeship 
of a fourth equal to seventeen years, t.e., if three 
apprentices after serving four years were to be re- 
moved by death or otherwise and each was replacea 
by a new apprentioe, the fourth would have served 
a term equivalent to seventeen years. Again, one 
cannot afford to consider the ‘‘ closing” of one trade 
without reference to other industries, and if all 
industries are to enforce such a restriction it 
becomes necessary to inquire whether or not such 
regulations will condemn a certain proportion of 
the population to enforced idleness. Mr. Knight, 
however, very generously states that his society, or 
the trade for which he speaks, is.anxious to take a 
fair share of the lads into the trade according to the 
male population of the United Kingdom. Knowing 
that Mr. Chamberlain has great interest in life 
tables, Mr. Knight wrote to him for reliable data. 
Mr. Chamberlain did send particulars, which of 
themselves are interesting ; but probably had the 
right hon. gentleman had the whole case before 
him, he would have been able to satisfy Mr. 
Knight, while saving his secretary trouble in 
evolving statistics from the reports of the Indepen- 
dent Order of Rechabites, Salford Unity. The 
Rechabites are a small body, are not iron ship- 
builders—they are all teetotalers and their lives 
are better ‘‘risks.” What Mr. Knight really 
wanted was the Registrar-General’s statistics 
of the male population of the United Kingdom. 
The Rechabites’ figures were so dealt with by Mr. 
Knight as to bring out that if two apprentices were 
taken for each nine journeymen the trade would 
be employing a fair share, and he contends that 
the society in having two to ten, is doing this, 
taking into account the continued introduction of 
machinery into shipbuilding. But machinery is 


being introduced into every industry, and in ascer- 
taining the ratio for all industries, so that each will 





take their share of the lads in the United Kingdom, 
it must be excluded from calculation. 

Accepting in a liberal spirit the anxiety of the 
Iron Shipbuilders’ Society to take their fair share 
of the lads into the trade, according to the male 
population of the United Kingdom, we take the 
whole population and analyse it. Mr. Inglis’s 
evidence greatly assists us. Twenty-five per cent. 
of the total population are under ten years of age, 
47 per cent. are under twenty years of age, and 85 
percent. are under fifty years of age. Mr. Inglis 
prepared for the Commission diagrams showing the 
distribution of the total and of the male population 
in 1871, the average in 1871-81 in Great Britain, 
England, and Scotland, and ail the diagrams 
show remarkable uniformity in their curves, so that 
they can be accepted as not only accurate but per- 
manent bases for deductions. There is a marked 
stability as to the law of population according to 
age. We have only to deal with male population, 
and we give a diagram (Fig. 1) showing the age dis- 
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tribution per 1000 of the male population in 1881 
of England, represented by a dotted line, and of 
Scotland, by afull line. The lines are so close that 
the differences are scarcely decernible. We find that 
350 per thousand are under fifteen years of age, and 
175 per thousand have passed the age of forty-five 
years, and are, therefore, excluded from our calcu- 
lations, so far as the Iron Shipbuilders’ Society is 
concerned, since the average age at death of the 
members is forty-five. The average age at which 
apprenticeship is completed is much over twenty 
years, the complaint is often made that lads begin 
the trade too late in life, and a proposal has 
been made by the trades union, and favourably 
entertained by the Clyde employers, to forbid the 
entrance of all who delay starting to learn the handi- 
craft beyond the age of sixteen, or in some cases 
eighteen years. The age at death is a little under 
forty-five years, so that the average journeyman’s 
existence is about twenty-three years. Taking the 
ratio of population between seventeen and twenty- 
two, during which all males should be serving 
apprenticeship to the trade, by which they are to 
earn a living, and the population between twenty- 
three and forty-five, we arrive at the number of 
journeymen to each apprentice, and this ratio, 
if all industries are willing to take their fair share 
of the lads in existence, ought clearly to be ob- 
served. In Scotland there should be 100 appren- 
tices to every 292 journeymen, according to the 
diagram given, based on the male population, and 
in England 100 apprentices to every 323 journey- 
men. The difference of 31 was facetiously ex- 

lained to the Commission by Mr. Inglis as being 

ue to the ‘‘ proverbial migration of Scotsmen to 
England—to the great advantage of both—and not 
to any deficient vitality among those composing 
the northern section of the population.” Taking the 
whole population of Great Britain in 1871, the pro- 
portion is 323 per 100 apprentices, and in the ten 
years, 1871-81, 344 per 100, while the whole 
population in Scotland in 1881 should show a 
proportion of 308 journeymen per cent. of ap- 
prentices. Altogether Mr. Inglis asserts that for 
every 320, or thereby, individuals of from twenty- 
two to forty-five years of age there must be 100 





young persons of from seventeen to twenty-two 
simultaneously in existence. If the Shipbuilders’ 
Trade Society persist in their rule only 64 per 
cent. of these would be allowed to learn a trade or 
industry. What is to become of the remaining 36 
er cent. of the lads, and how are they to earn a 
ivelihood in after life? Again, the reckoning 
takes no account of losses in any one industry, due 
to change of occupation or otherwise ; but even as 
it is, should the Society persist in the proportion 
of 1 to 5 journeymen, instead of 1 to 3, as the data 
suggest, there is a prospect of the trade becoming 
extinct. The diagram (Fig. 2) shows the rate of 
extinction of shipyard workers on the assumption 
that the number of apprentices is limited to one- 
fifth the number of journeymen. 

The question suggested itself to Mr. Inglis, and 
he put it to the Royal Commission—Should the 
number of journeymen be kept invariable and at 
what period in the development of an industry is 
progress to be arrested in the public interest ? The 
point is certainly one of great importance, and will 
give the Duke cf Devonshire and his colleagues 
difficulty in arriving at adecision. They must con- 
sider further what effect the limitation of appren- 
tices twenty-five years ago would have had on the 
condition of the mercantile marine. Ifthe limitation 
is now to be enforced in all trades how are the re- 
mainder of the lads to find the opportunity of 
working to live? Mr. Knight and others fall into 
the great error of assuming that it is an employers’ 
question. Itis not. The question affects every- 
body who may have sons who will have to earn 
their living, and it is particularly a question for 
working men. 


NEW SOUTH WALES RAILWAYS. 

EAcu successive report issued by the New South 
Wales Railway Commissioners affords evidence of 
the satisfactory results of the new system of ad- 
ministration, and the report just issued for the 
year ended last June, while indicating that the 
increase on earnings is not so great as in some 
immediately preceding years, shows a larger surplus 
due to economy in working. The receipts are less 
than was at one time promised by the results, 
owing to the great depression affecting all the 
Australian colonies at the present time, largely due 
to the labour troubles. We find that for the first 
eight months of the year there was an increase in 
revenue of 145,0691., and that losses during the 
subsequent four months brought the net increase 
to 132,8751. Of this only a smaller proportion, 
12,194l., was contributed by passengers, while 
120,681/. was earned from goods traffic. The pas- 
senger traffic develops slowly, and at a slower rate 
than goods. Whereas four years ago the passenger 
receipts per mile open were equal to 354l., they 
are now 424]. 4s., the length of railway in 
that period having increased from 2044 miles 
to 21824 miles. Fares have been reduced in 
the interval, and Mr. Eddy appends to his re- 
— a list of fares charged on the New South 
Wales Railway for several short distances, and 
alongside them the fares charged for corresponding 
distances from the heart of London by the various 
London railways. In New South Wales there are 
but two classes, and the compiler has assumed that 
those two classes are equivalent to our first and 
second classes, so that the first class in New South 
Wales is invariably much lower than the first class 
in this country; but when regarded from the 
standpoint of cheap travelling, one finds that the 
second or lowest class in New South Wales is, 
except for very short distances, higher than the 
lowest class in this country, except in one or two 
cases here, where, perhaps, competition does not 
operate. The second-class rate in the colony is, 
however, lower than obtains here. In all instances 
in New South Wales return fare is but 50 per cent. 
higher than single fare. The regular ratio in this 
country isexceptional ; it is oftener from 80 per cent. 
to 100 percent. higher. Again, it is interesting to 
note that the higher of the two fares is from 50 per 
cent, to 70 per cent. greater than the lower, the dif- 
ference being much less for short distances. Here 
the difference between third and second is some- 
times greater than this. Of course we are accepting 
the cases quoted as representative of both coun- 
tries ; but the reader does not need to be told that 
the best conditions for railway travelling are not 
necessarily in London, and that, moreover, the 
profits made in London must be greater to meet 
interest on a much higher cost of construction. 

As regards goods traffic a new system of convey- 
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ing stamped parcels by passenger trains at largely 
reduced rates was brought into operation during 
the year under review, and with success, for the 
number of parcels carried has been so largely in- 
creased as almost to make up for the decreased 
rate, the decrease under this head being only 
30001. for eleven months. This result encourages 
the belief that soon there will be a largely in- 
creased revenue from this source. The goods earn- 
ings totalled 1,639,520/., which gave an average of 
1.63d. per ton per mile. The rates for agricultural 
produce, coal, and miscellaneous traffic, constitu- 
ting 81 per cent. of the whole weight dealt with, 
vary from 46d. to 93d. per ton per mile. Wool, 
which contributes the largest share of the revenue 
—nearly a fifth part—is carried for 2.49d. per ton- 
mile, and live stock—-which contributes a sixth part 
—1.85d. per ton per mile. Indication is afforded 
that the grain, wool, and meat export trades of 
the country are developing very largely, and 
figures given in the report show a distinct in- 
dication of the advantage of railways in the de- 
velopment of the interiur. The assistance given 
will be appreciated when we state that the rates 
for wool have in twelve years been decreased from 
2.81d. to 2.49d. per ton-mile, on live stock from 
2.90d. to 1.85d., and in the same period the ton- 
nage of wool increased nearly four-fold, and of live 
stock five-fold. That the trade is penetrating 
more into the interior may be inferred from the 
fact that in ten years the average haul of each ton 
of wool has grown from 166 to 270 miles, and of 
live stock from 134 to 270 miles. Grain and flour 
rates have been halved, being now .66d. per ton- 
mile, while the tonnage has increased six-fold, 
although the average length of haul has not grown 
so much as in the instances quoted. The rates for 
hay, straw, and chaff have been reduced from 2.20 
to .46 per ton-mile; the average haul has increased 
from 33 to 154 miles, and the tonnage operated 
has nearly tripled. As regards coal and shale, 
rates have been increased 50 per cent. to ?d. per 
ton-mile, and the tonnage moved has now more 
than doubled. Wise, economical administration 
must help forward this splendid work, which 
lies so closely at the root of the question of im- 
perial federation. For every step made by the 
colonies towards ability to supply the empire with 
our necessaries means a closer fusion between the 
mother country and the colonies. 

The total revenue from the goods traffic was 
3,107,296/., being at the rate of 1423]. 14s. per 
mile of railway open, the increase being equal to 
nearly 43 per cent. In earning this the proportion 
of expenditure was not greater, and that notwith- 
standing that wages incline upwards. This result 
has been brought about largely by a small decrease 
in the train mileage, notwithstanding that about 
530,000 more passengers and 490,000 tons of goods 
extra were carried, so that every train-mile proved 
more satisfactory from a financial point of view. 
The following Table shows the results per train- 
mile now as compared with 1888, when the old 
system of administration was in operation, and the 
improvement, it will be seen, is most marked : 

1892. 1891. 1888. 
Receipts, passenger 76.27 76.50 71.03 


“a goods ... 98.43 90.33 90.48 
Total ees een 89.25 84.88 82.34 
Expenses ... ... 64.98 52.26 54.91 


Net profit ... 34.27 32.62 27.43 


It will therefore be seen that whereas in 1888 
the ratio of expenses to revenue was 66.69 per 
cent., it was during the year under review, but 
61.60 per cent., with a result that each train-mile 
represents a profit of 2s. 10jd., against 2s. 3$d., 
and when one multiplies this improvement of 63d. 
by the train-miles the significance of the improve- 
ment is made manifest. The difference in profit is 
really 430,000). Indeed, the past year’s net return 
is the highest in the history of New South Wales 
railways, and in no recent year has the net revenue 
per train mile been so high. Of course traffic is 
being developed at a faster rate than the railway 
mileage, to which last year there was added but 
three miles, but on July 1 last a new line from 
Nyngan to Cobar, 81 miles long, was opened, 
while lines of 250 miles are being completed. 
The result, however, is due to economy. The 
putting of the works inthorough order still involves 
a large expenditure for maintenance of ways. The 
extending of the principle of interlocking signals, 
the introducing of Tyer’s tablet, and Webb and 
Thompson's electric staff for single lines, 583 miles 
being under the system, while other 373 miles will 








be completed by December, and the extended use 
of Westinghouse brakes, all involve extra expendi- 
ture. Locomotive charges are higher, being 20.97d. 
per train-mile, against 18.40d. a year ago; traffic 
expenses, too, are greater; the wages bill, as we 
have already pointed out, affecting all results. 

The interest earned on the capital cost of the 
railways was 3.58 per cent. against 3.59 per cent. 
in the previous year. This is higher than it has 
been since 1884, but it must not be forgotten that 
large expenditure has been involved in repairs and 
improving the plant. The work of doubling the 
line is progressing satisfactorily, but as yet only 
150 miles out of the total are completed. Perhaps 
the best way to show the result of recent manage- 
ment is to state the accumulated increases of the 
past four years indicate a net gain of 1,148,928. 
on the figures of 1888, while in the preceding six 
years, notwithstanding that the gross increase to 
earnings was greater, the net result was actually a 
decrease of 141,656/. on the figures of 1882. The 
general results are certainly satisfactory, for it 
must be remembered that one-third of the system 
running through new and thinly populated country, 
does not at present pay expenses. Nevertheless the 
railways are a source of revenue to the colony and 
are likely to improve. 





CANET QUICK-FIRING GUNS. 

WE have already recorded in ENGINEERING the 
extremely interesting experiments which were made 
some time since with the quick-firing Canet gun of 
57-millimetre bore (2.24 in.) and 80 calibres in 
length, and with which an initial velocity of more 
than 1000 metres per second was imparted to the 
projectile, which weighed 2.7 kilos. (6 lb.). Some 
new experiments have recently been conducted at 
the Hoc Polygon with a Canet gun of 10 centi- 


can only be obtained with the use of very long 
guns, and until some further development takes 
place the inconvenience of great length must be 
regarded as inevitable if it is desired to secure 
these remarkable velocities. There can be no doubt 
as to the great advantages of such high speeds, 
because they render it possible to fire almost point 
blank at the target with a range equal to that 
recognised as the ordinary firing distance for modern 
artillery. In spite of its great length, and the severe 
trials to which the gun was subjected, no sensible 
deflection in the bore was noticed at the conclusion 
of the tests. The breechloading mechanism of the 
gun is the same which has been adopted for the 
Canet quick-firing guns of the type adopted by the 
French marine. It is intended that the gun shall 
be subjected to further trials at an early date both 
for long range and accuracy of firing. These new 
trials like those recently completed, will be carried 
out under the control of a special commission 
appointed by the French Minister of Marine, and 
under the presidency of Colonel Leherle, Director 
of the Laboratoire Central. The subjoined Table 
contains full particulars of the results recorded in 
the experiments above referred to, and furnishes 
the conclusive proof of the constant and rapid pro- 
gress made by M. Canet in the development of 
modern artillery. 





THE GROUNDING OF THE “ APOLLO.” 

Ir will be remembered that during the last naval 
manceuvres the Apollo and the Naiad ran on to 
some rocks, the Skelligs, when going at a high rate 
of speed, said to be about 12 knots. Both these 
ships were designed by Mr. W. H. White, the 
Director of Naval Construction and Assistant 
Controller, and formed part of the Hamilton pro- 





gramme. The Apollo was built at Chatham, and 


Fraine TRIALs or A 10-CenTIMETRE (3.94-IN.) Canet Quick-Firtne Gun, 80 Catipres Lone, with Brown 


PrisMATIC SMOKELESS Powners. 

















Date. Weight of Shell. | Weight of Charge. Kind of Powder. | Muzzle Velocity. | Pressure in Bore. 
kilos. | Ib. | kilos. Ib. m ft. | Kilos. per tons per 
| Sy. Cm, 8q. in. 
August 27,1892... 13 28.66 5 11.02 Brown prismatic 577 1893 | 1052 
Ditto | 18 | 98,66 8 17.64 Ditto | m9 e359 | ine | 12.35 
Ditto --| 18 28.66 10.025 22.10 Ditto 826 2710 | 2437 | 15.47 
Ditto ..| 198 | 48.65 9.4 | 20.72 Ditto 674 2211 | 2407 | 15.85 
September 20,1892..; 13 28.66 48 | 10.58 Smokeless Type I. 911 2989 | #2117 | 1344 
Ditto | 129 | 28.44 4.9 | 10.80 Ditto oso | ssa | 2259 | 1436 
Ditto oh is 28.66 50 | 11.02 | Ditto | 933 3061 | 2276 | 14.47 
Ditto | 18 | 28.66 5.1 11.24 Ditto 950 3117 | 2372 | 15.06 
Ditto és 12.8 | 28.23 £3 | 11.68 Ditto | 979 3212 | 2512 | 15.95 
Ditto - 13 | 28.66 55 | 1212 Ditto | 1008 3307 2789 | «17.71 
Ditto at -% 28.66 | 56 | 12.35 Ditto 1026 3366 | 2979 | 18.91 
Ditto ai 13 | «28.66 | 5.4 | 12,12 Smokeless Type II. 891 2923 | 1936 | 12.29 © 
Ditto a 28.66 5.6 | 12,35 Ditto 901 2956 | 1921 12.20 
Ditto | 13 | 28.66 5.8 | 12.79 Ditto | 987 3074 | 2094 13.30 
Ditto ..| 13 | 28.66 6.0 | 13.23 Ditto 954 3130 | 2195 13.94 
Ditto | 13 | 28.66 62 | 13,67 Ditto 977 3205 | 2430 15.43 
Ditto | 13 | ages | 64 | 161 Ditto | 102 | 3987 | 2523 | 16.02 
Ditto “ 13° | +28.66 6.2 | 13,67 | SmokelessType III. | 864 2834 | 1875 11.90 
Ditto “is 19 28.66 64 | 1411 Ditto | 892 2926 1984 12.60 
Ditto oe] am 28.61 67 | 14.77 Ditto | 921 3021 | 2152 13.05 




















metres (3.94 in.), and also of 80 calibres in length, 
the projectiles fired weighing 13 kilos. (28.6 lb.). 
In the first few rounds fired ordinary brown powder 
was employed. With these charges the speed of 
826 metres (2710 ft.) was obtained without exceed- 
ing normal working pressures in the bore. The 
result clearly proved that with the old slow pow- 
ders, when the gun is made sufficiently long, very 
high velocities can be obtained; but these are 
largely exceeded with the smokeless powders now 
adopted by the French Navy. Three specimens of 
powders of different qualities were employed in the 
subsequent trials ; with them the maximum velo- 
city of 1026 metres (3366 ft.) was recorded, the 
pressure exerted in the gun with this velocity 
having been 2980 kilos. (18.91 tons per square 
inch). With the slowest burning sample the initial 
velocity was 1002 metres (3287 ft.), with a pressure 
of 2500 kilos. (16 tons per square inch). This 
pressure does not exceed ordinary working limits, 
and it has therefore been demonstrated that with 
the powder recognised as fit for service by the 
French marine, and employed in a gun properly 
designed for high velocities, a speed of 1000 metres 
per second can be relied upon. In the present 
condition of the problem these extraordinary results 





is a cruiser of 3400 tonsdisplacement. Her length 
is 300 ft. and her beam 43 ft. Her total cost was 
186,361/. The engines are by Earle’s Snipbuilding 
and Engineering Company of Hull. As soon as 
the ship struck, the engines were reversed and the 
helm shifted, so that the vessel escaped into deep 
water after scraping the rock for the greater part 
of her length. After the accident thrummed mats 
were passed under the bottom, but these were 
naturally useless, as there was no inrush of water 
beyond that which went into the double bottom. 
The Apollo was docked at Haulbowline, and the 
bottom examined, the result being that it was 
determined to bring the vessel round to the yard 
where she was built, in order to effect the repairs. 
As is natural, Admiral Morant, the superinten- 
dent of the yard, Mr. Barnaby, the civil assis- 
tant superintendent, and Mr. Glenn, the chief 
constructor, have taken great interest in the 
work, to which they have devoted their personal 
attention. On arrival at Chatham she was placed 
in No. 5 dock. The keel was known to be da- 
maged, and it was accordingly determined to send 
down divers, the chief constructor of the yard, 
Mr. Glenn, himself superintending the operation. 
The measure was wisely insisted upon, as so much 
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weight was on board; but, seeing the admirable 
way in which the vessel has taken punishment, the 
precaution now seems to have been almost unneces- 
sary. The Apollowas duly docked on September 21, 
and it was shortly after that we had an opportunity of 
making a thorough examination of her bottom, and 
taking dimensions and particulars of the damage. 

Our engraving, Fig. 1, on the opposite page is 
from a photograph, and shows the most serious 
part of the rent in the bottom. This illustration 
will perhaps be more readily understood if a little 
explanation be given. The lower part of the right 
hand half of the picture is occupied by the keel 
blocks on which the vessel rests. The lighter 
lines on the lower left represent the granite altar 
courses of the other side of the dock, upon which 
the sun is shining. The rent inthe bottom and the 
pressing up of the plating is clearly shown in the 
reproduction of the photograph, although there is 
great contrast of light and shade, due to the parts 
having been white- washed to assist the photo- 
grapher, the light naturally being very bad under 
the bottom. The view is taken from the port side 
in the neighbourhood of the part marked P" in 
Fig. 2, which is, as will be seen, an inverted plan 
of the ship’s bottom on the area of the part affected 
by the accident. Figs. 3 to 8 are cross-sections on 
the lines indicated. The difficulty of representing 
with absolute accuracy the contour of so irregular a 
surface as the crumpled bottom of the Apollo will 
be apparent to our readers, but we do not hesitate 
to put our illustrations forward as substantially 
accurate. 

The most striking feature made manifest by this 
accident is the extraordinary amount of punish- 
ment that a steel vessel, properly designed, can be 
submitted to without total loss. We hear so much 
now-a-days, in connection with the Navy, about 
engines that break down and ships that will not float, 
&c., that it isrefreshing to find what an ordeal one 
of our warships has gone through. There is no doubt 
that if this accident had occurred ten or fifteen years 
ago, or before our Navy constructors did so much 
towards introducing steel for shipbuilding by their 
courageous and far-sighted policy in regard to the 
lris-—if such a grounding had taken place before 
that date, the Apollo would not have entered 
No. 5 dock at Chatham to tell the tale. A second 
lesson, and one that happily does not require to be 
impressed at Whitehall, is the value of a double 
bottom. Although the hole made is not big 
enough for the proverbial horse and cart to be 
driven through, it admitted water that was far 
beyond the pumping capacity of the ship’s equip- 
ment, large as that is in modern times. ‘There is a 
moral, too, which may be laid to heart by the 
designer of ships, namely, to make the connection 
between the inner and outer skins as flexible, or, to 
use an expressive term coined for the occasion, as 
‘*crumpleable,” as may be consistent with ordinary 
requirements. The inner bottom of the Apollo 
was not pierced, but to all who have examined the 
ship it must appear to have escaped by a miracle. 
We believe that the only part of the inner bottom 
which showed any sign of damage from the inside 
was in the boiler compartment. Here there is a 
Kingston valve, and the rigid casing of this has 
apparently acted as a strut to convey the pressure 
of the grounding to the inner bottom, which, how- 
ever, was not injured to an extent serious enough to 
endanger the ship, the inner skin not being broken, 
the flange round the pipe enly being pushed up. 

The flexibility of the connection of the two 
bottoms is by no means a fortuitous circumstance, 
but one due to the happy foresight of the designers 
of our war vessels. Another gratifying circum- 
stance revealed by the accident to the Apollo is the 
splendid workmanship and material which is put 
into the hulls of the ships of the Royal Navy. When 
the ship struck the rock, which the damage shows 
to have been pointed in form and hard in substance, 
something, of course, had to give under the stress 
of the blow. No practical mcde of construction 
could withstand such usage. The plating, which is 
slightly over 4in., bent up as far as it would go, 
and then the point of rock, getting well in, the 
skin had to tear. In its course along the bottom 
the point of rock crossed many seams of riveting, 
but in no single instance that we could see have 
the rivets sheared, although a very few have drawn. 
Otherwise the riveting is practically intact, for 
nowhere is there appearance of leakage at rivets, in 
spite of the enormous stress to which they have 
been subjected. A hetter proof could not be de- 


sired of the thorough manner in which such work 





is carried out, and that the holes in the plate were 
quite filled by the closing of the rivets. Chatham 
Yard may well be congratulated on the Apollo 
coming so well through the trying ordeal, and Mr. 
Glenn, the present chief constructor of the yard, 
who also filled that position when the ship was 
built, may feel proud of his department and those 
who work under him. 

Following the course of the damage, as shown in 
our illustrations, it will be seen that the vessel 
struck the rock with the centre of her horizontal 
keel at a point about 18 ft. abaft her spur. Here 
there is a palpable dent on the flat of the plate keel 
about gin. deep. The metal is bulged up on either 
side of the vertical keel and the plate scored for a 
distance of about 5 ft., at the end of which dis- 
tance the bulge deepens and is more defined, the 
boundaries being steeper. After this there is evi- 
dence of the sharp point of rock having been ground 
down by the ship’s passage. Then for a distance of 
10 ft. or 12 ft. the evidence tends to show that the 
vessel lifted on a wave, at least that is our interpre- 
tation of the matter. Next comes a well-defined 
bulge which forms a depression of a trough-like 
section, at the crown of which is a long score in the 
metal, This is at the end of the second length of 
keel plate, the first, which is attached to the stem 
piece, being a short length of 11 ft. 9in. The 
second keel plate is 18 ft. At the first joint of the 
keel there was one rivet slightly drawn, just where 
the butt strap begins; but if there wasa — 
which may be questioned, it was no more than could 
have been easily stopped by caulking. At the 
second butt the depression, or rather bulging up, 
is about ? in. in vertical distortion, and here the 
join remains perfect, the rivets being absolutely 
flush with the plate as when closed. The bulge 
now continues right down the centre of the keel 
plates, forming a long trough, along the middle of 
which is a ridge where the vertical keel inside sup- 
ported the plating of the horizontal keel. The 
pressure here must have been enormous to grind 
down the rock to this contour and cut the groove 
to allow for the vertical keel. The position of the 
floors at every 2ft. is here clearly shown through 
the skin, the plating being more embossed between 
their support, so that the profile is of a wave-like 
contour. The bulge goes on in this manner with- 
out much change until a point about 70 ft. from 
the bow, where the damage passes from the flat of 
the keel plate to the turned-up parts at the sides and 
to the flat of the bottom towards the bilge. Here 
the keel becomes more nearly horizontal through 
the floor flattening out as the broader part of the 
ship is reached, and the damage naturally extends 
over a wider area in anathwartships direction. At 
about 80 ft. from the bow we see indications of the 
first contact with the rock other than that on 
the keel. There is at first a slight scrape on the 
garboard, and this soon extends to the next strake 
of plating. At first itis only a scratch, but this 
soon grows into a depression so deep that the 
framing shows through. The dishing between the 
frames is about { in. deep, measured, as it were, 
from crest to crest of the waves, whilst the total 
distortion from the original line of plating is about 
3 in., so that the floors gave somewhat over 2 in. 

So far the skin of the vessel has remained unrup- 
tured, and we have given a rather minute descrip- 
tion of the damage, as it is a record of what a well- 
built steel vessel will stand. Records of this 
description are not often to be got, as it is usual 
for those interested to say as little as possible about 
mishaps of the kind. They are, however, of ex- 
treme value, as they show how far the ship con- 
structor may go, and indicate what to avoid in 
design. In estimating the stress put upon the work 
it must be remembered that the grounding was 
upon hard rock. Depressions of 3 in. or so may 
not seem much, remembering the strength and 
toughness of mild steel, and the remarkable bend- 
ing tests the metal will undergo. That, however, 
is a very different matter to subjecting a riveted 
and stiffened structure to intense and sudden local 
strain where the line of demarcation is very sharply 
drawn. It isin this respect that the Apollo has 
come so well through the ordeal. We believe the 
steel of which this ship is built is about 24 tons 
tensile strength. 

So far we have been treating of that part of the 
ship which does not contain any machinery, the 
magazines being above, that is, so far as they extend 
forward. It is usual here for the magazine flat to 
take the place of the inner bottom, the double 
bottom proper not commencing until the machinery 





space is reached. It should be stated, however, 
that the outer skin might here have been pierced 
without water obtaining access to the interior of 
the ship. It will, of course, be understood 
that the usual construction of double bottom has 
been carried out. In this respect our drawings are 
diagrammatic, bracket plates and other details of 
necessity not being shown. We have now reached 
the forward boiler-room bulkhead, and here a 
remarkable change occurs in the nature of the 
damage. This is indicated by our photographic 
reproduction, Fig. 1, by the inverted plan, Fig. 2, 
in which the black part shows actual rent and 
the dotted line the bulging up ; and by the cross- 
section, Fig. 3, which is taken on the line P’, 
Fig. 2. The skim here is broken through in two 
places, one on the second streak of plating at the 
point «, Fig. 3, and the other through the hori- 
zontal keel in the centre line of the ship, as shown 
at b. It will be seen that the plating is not torn 
until close to the boiler-room bulkhead, and that 
the actual lines of rupture are close to where there 
is vertical support, in one case in the shape of the 
keelson or vertical keel, and in the other by the 
first longitudinal frame. The stiffness thus given 
prevented the plating rising all along, and the 
abruptness of the bend, or the tensile strain put 
upon the metal caused the plating to tear. The 
bulge on the starboard side is also shown on the 
plan and the sections. 

From this point forward the course of the 
damage is well indicated in the engravings. In the 
sectional drawing, Fig. 4, the rent near keel has 
become wider, but the smaller opening in the 
second strake has disappeared. In Fig. 5 the 
character of the damage has not much altered, but 
in Fig. 6 there has evidently been a change in the 
course of the ship due to going astern and star- 
board helm. The rent, instead of continuing 
parallel with the keel, runs off towards the port 
side. Shortly after this a fresh area of damage is 
developed on the starboard side, indicating a new 
pinnacle of rock coming into play just below the 
turn of the bilge. This speedily grows into a tear, 
as shown in Fig. 7, and the original rent having 
branched out to port there are two parallel lines of 
rupture on the two sides of the bottom, the keel 
plating now escaping further damage. In Fig. 8 
this continues until the vessel, in her course, clears 
the point of rock on the port side which caused the 
first rent, but the starboard pinnacle continues to 
bulge up the plating without causing rupture until 
the depression reaches the keel, after which the 
vessel apparently cleared these two obstructions. 
At the latter point, however, there is a deep-dished 
patch on the port side, the plating being pierced in 
one place. This was apparently caused by a fresh 
point of rock. Finally, there is a dent in the flat 
keel just abaft the after engine-room bulkhead. 
This was a hard knock, and then the ship escaped 
into deep water. 

It is an indication that the structural strength 
was sufficient to withstand alteration of form that 
the engines ran as easily after the accident as 
before. When the ship was docked at Chatham 
she only ‘‘ broke’ 14in. Thatis perhaps in excess 
of the usual for ships of this class belonging to the 
Royal Navy, but it was doubtless due to the fact 
that the blocks had to be placed by divers, who, 
naturally, could not fit them as accurately as when 
the operation is performed in the ordinary way. In 
any case a deflection of 1} in. only is sufficient to 
show that the vessel received no structural damage, 
and it also shows the virtue of great longitudinal 
strength gained by the Admiralty practice of keep- 
ing the longitudinals intact in the middle length 
of the ship. The stripping off of the plating has 
borne this out, and revealed at the same time a 
most remarkable sight, more impressive in some 
respects than that of the torn outer skin. At the 
point P', Fig. 2, where the outer bottom first be- 
came pierced, the keelson or vertical keel has gone 
up a distance of 7}in. Up to this place the 
indenting of the bottom was much less, but the 
ship evidently settled harder down here on the rock 
by a wave passing her. Unfortunately this was 
at a critical part of the structure, it being just 
forward of the foremost engine-room bulkhead, 
where the magazine flat grows into the inner 
bottom. From the horizontal keel to the 
magazine flat is a distance of 3 ft., but the space 
between the double bottom proper is 2 ft. 3 in. or 
2ft.4in. Under the magazine the vertical keel, 
which is there 3 ft. deep, has oval lightening holes 
12 in. by 18in., the greater axis being vertical, 
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When the strain came the keelson doubled up, the 
lightening holes naturally assisting in this respect. 
Just where the vertical keel narrows to come from 
beneath the magazine to the lesser space of the 
double bottom there is a vertical butt strap treble 
riveted which joins the two lengths of the vertical 
keel. This gave additional stiffness, and, coming 
under the engine-room bulkhead, prevented the 
vertical keel crumpling further. It must therefore 
have ploughed into the rock, making a ridge so that 
the skin-plating rose on each side and tore in the 
manner previously described. Perhaps, however, 
the most dangerous place of all is that disclosed by 
the removal of the plating in the neighbourhood of 
the big rent on the starboard side. This did not 
appear the most important until the skin was 
stripped off, but it is now seen that the lower angle 
bar and the fractured end of the bracket- plate came 
up to within 3 in. of the inner bottom. In many 
- parts the framing has been bent up 14 in, to 16 in., 
and the whole structure in the neighbourhood of 
the damage is bent and twisted in every conceivable 
manner. 

With regard to the mode of structure exposed by 
the opening out of the bottom; under the magazme 
flat the transverse frames are alternately bracket 

















frames and Z bars. In the double bottom proper 
the floors are allon the bracket principle, excepting 
where solid plate floors occur at about every ten 
frames. The angles and reverse angles are 4 in. 
by 3 in. The bracket plates are 18 in. deep 
(horizontally) in the centre and about 2 ft. 3 in. 
at the top and the bottom edges where they join 
the angle-bars. The athwartship distance from 
the keelson to the first longitudinal is about 8 ft. 
Double chain riveting is used for the butt straps 
on the bottom plating, the rivets being of steel, 
? in. and 3 in. The flat keel plates are triple 
riveted and are about ;°,in. The garboards, or 
first streak of plating, are ,4; in. The other plates 
appear to be 3in. These particulars only refer to 
the neighbourhood of the rents where the plating 
has been stripped off, as we were unable to see the 
other parts. 

We need say little more on this incident in the 
career of the Apollo. It is, of course, as a general 
principle, undesirable that any of Her Majesty’s 
ships should touch the bottom, excepting in the 
safe haven of a dry dock; but if we are to make 
the Naval Manceuvres in any degree realistic we 
must run some risks. The grounding of the Apollo 
may be looked upon as a valuable experiment, 
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putting on a sure basis some principles in ship con- 
struction, and the comparatively small sum that will 
be required to put the vessel into her original form 
will not by any means have been wasted, in view 
of the valuable lesson the accident has supplied. 


THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorrEsPonpDeEnT. ) 
(Continued from page 475.) 

A RIDE of about 170 miles from Durango brought 
us to Antonito, and in this journey we passed 
through the famous Toltec Gorge and Toltec 
Tunnel. Here one may look upward to cliffs 
1000 ft. above, and gaze downward some 1500 ft. 
Although the tunnel is but 600 ft. long, it was, 
as may be supposed, a most expensive work. The 
rock is extremely hard, and, in fact, to-day the 
roof of the tunnel needs no support. 

The road is sustained here by a solid iron trestle 
set into the rock, and this is to be seen in Fig. 19, 
and lest the reader overlook the train in his 
admiration of the picture, which is taken from the 
bottom of the gorge, his attention is directed to 
a small object in the upper right-hand corner, 
which represents the train about to enter the 
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tunnel, the latter being a small black spot, at 
first glance seeming to be a spot of ink, while 
the train might be passed over as a smear on 
the negative. At this place there is a beautiful 
memorial monument to the late President Gar- 
field. We must now rapidly transport our tra- 
veller to Salida, much as the scenery tempts one 
to enter upon detailed and illustrated descriptions, 
and take up the story of the engineers where 
we left them at the summit of the Marshall Pass. 
The ascent had required two engines of the four- 
coupled consolidated type with 20-in. by 22-in. cy- 
linders and 35-in. drivers. We returned the 25 
miles with but one engine, and that evening found 
the party at the Grand Concert Hall in Salida, where 
the following unique signs attracted their atten- 
tion: ‘*No loud whistling or yelling allowed,” 
and another, ‘‘Any person caught throwing any- 
thing from the gallery to the floor below will be at 
once expelled from the building and will not be 
permitted to enter it again.” After a pleasant 
evening the party retired to their train, and awoke 
to find themselves en route to the Tennessee Pass, 
having passed Leadville at an elevation of 10,200 ft. 
during their slumbers without knowing it. 

One of the great charms of this method of 
travelling was shown here; we had not time to 
observe all the wonderful scenery in detail, so the 
finest was selected, and by remaining at night on 
the side track instead of pursuing our journey, 
we were enabled to see all the best by daylight. 
At Tennessee Pass we reached 11,100 ft. in eleva- 
tion and had, later, a view of the celebrated Moun- 
tain of the Holy Cross, so called because near the 
summit a cross is marked out by the rock forma- 
tion on a grand scale. 

In this pass we were shown the Butler Mine, 
named from the General, and the timid ones wanted 
their souvenir spoons, and rejoiced to find them 
intact. We soon came to other mines, in some 
places situated so high on the mountain side that 
the ore had to be lowered by wire ropes, and it 
would seem to the uninitiated as though the miners 
must go to their work by means of balloons ; soon 
we entered the Cafion of the Grand River, and 
saw on one side of the stream a large mass of lava, 
evidently thrown up by a volcano extinct for 
hundreds of years. The rocks became varied in 
colour and reminded the spectator of architectural 
works on a most enormous scale ; castles with 
towers hundreds of feet high, fortresses whose 
outer walls would defy Titans, and every fantastic 
shape which can be imagined. The caion is nar- 
rowed at its entrance, which is called the portal, and 
a view of it appears in Fig. 20 (page 511), which gives 
the best idea of it possible without reproducing its 
many colours. Although the morning was bright 
the valley seemed more and more shut in, and the 
scenery assumed a sombre, gloomy look, the only 
bright feature being the sparkling water flowing 
alongside the track. The foliage had likewise 
a funereal appearance and the railroad even felt 
constrained to hide itself on three separate oc- 
casions, the first of which is seen in Fig. 21 ; 
suddenly the hills fall away on either side, the 
river expands and dances in the sunlight, the 
foliage takes on its wonted green, and all nature 
seems to rejoice with us as the train halts and the 
party alights at Glenwood Springs, where we find 
our elevation to be but 5768 ft. 

The whole party proceeded to cross the river to 
the springs, feeling sure that ‘‘ cleanliness is next to 
godliness,” and desiring a suitable preparation 
to fit them to enter the city of the Latter Day 
Saints, which we expected to do on the following 
day. In the shortest time all were busily sporting 
in the open air natatorium shown in Fig. 22, where 
the water, surcharged with soda, bubbles up at a 
temperature of 120 deg. and at the rate of 2000 
gallons per minute. The novelty of bathing in 
warm water and being able to look up at the snow- 
capped mountains on every side will not soon be 
forgotton nor will the chilling ¢ffects of the foun- 
tain of spring water shown in the picture. When- 
ever there was a shrill feminine shriek we knew 
the lady had swum into this locality. 

In the afternoon the party was on its west- 
ward way, and soon we reached a country so utterly 
different that it seemed almost incredible that only 
so short a distance separated it from the rocks of 
the Royal Gorge. The flat plains, beautiful with 


wild flowers of every hue, are surrounded by great 
soda buttes of strange and fantastic formation. 
Now, by a stream, they are comparatively low and 
riddled with the holes of wild birds, and again they 





rise on high in the exact shape of a mighty palace of 
the ancient Astecs, or in the various towers of a 
great castle. As we passed one little village we 
saw a train of galloping horses, and behind them 
cantered a real cowboy with broad sombrero, and 
a lariat in his hand. The plain before him, yellow 
with the blooming sage, its only plant, was bounded 
by a line of lofty buttes like the wall of a city ; 
where the sun struck them they were pale yellow, 
while the shadows on the distant ones were 
deep purple, and behind, the low clouds drove 
acruss the blue sky in heavy masses of white and 
grey. At 6o’clock we came again on the Grand 
River. Here the buttes plunge sheer to the water’s 
edge, their deep red casting a bright reflection in 
the clear broad stream ; strange and wonderful in 
shape, they resemble now a Greek temple, and 
now the spires of a cathedral, or a solemn row of 
colossal statues, each one separated distinctly from 
the next, and taking the mind to the days of Egypt 
and the Temple of Thebes. Gazing back through 
the curving and opening vistas, the red glow of the 





body of people. The approaches to this place 
from the canon just described were novel and 
attractive. In the early morning we passed 
several ‘‘ dug-outs,” which were nothing but a hole 
in a side hill, with timbers placed to hold the 
earth up. At one of these openings we saw at 
least seven people, and near by was evidently a 
boarding-house, also a ‘‘ dug-out,” with the entire 
family at breakfast. The sign over the door was 
startling and probably attractive. It read: ‘‘ Meals 
35 cents ; no charge if not satisfactory.” Unfortu- 
nately the method of determining satisfaction was 
not stated. Perhaps it was similar to that prac- 
tised by a Western barkeeper when a rough-looking 
lot of miners were drinking with a tenderfoot. As 
they leaned against the plank resting on two 
barrels which formed the bar, the barkeeper took 
their orders, it was uniformly ‘‘ whisky” till the 
tenderfoot mildly asked for ‘‘ sherry.” The bar- 
keeper’s revolver was out in a minute, ‘‘I won't 
have no tenderfoot putting on airs with my regular 
customers,” said he. ‘* You meant whisky, I 





Fic. 22. 


massive cliffs contrasts with the vivid light green 
foliage bordering the river. 

After passing Azure Cliffs, so named from the 
colour of the clay formation, we entered Castle 
Cafion. We had now crossed both the Green and 
the Grand Rivers, but these unite some miles from 
here to form the Colorado. This cajion is full of 
weird and wonderful scenery ; in one spot, on the 
summit of a towering cliff, was a mighty dome 
large enough to cover the Columbian Exposition 
grounds at Chicago, and history can furnish no 
greater simile ; in another place a rock rises thou- 
sands of feet, having little spurs like minarets on 
al] sides, and taking the form of a gigantic steeple 
to some sunken church. At the entrance to this 
caiion are two large sandstone recks 500 ft. high, 
standing like sentinels, leaving scarcely room for 
the tiny railroad track to enter. The grade rises 
rapidly again, the track passes through Castle Gate 
(Fig. 23) and enters the Price River Cafion. The 
two pillars, about 500 ft. high, are of a deep red, and 
this is set off in contrast by the pines which grow 
at the edges of the base. The views in the caiion 
are still on the magnificent order, and every eye 
was strained to see them till night, but even then 
it was not lost to us, since a full moon kept up the 
interest, and threw a sort of spectral effect upon 
the scene, and late that night, on raising the state- 
room curtain, we could see the level stretches of 
sage brush, looking as though covered with a heavy 
frost, the great buttes standing out black against 
the silver clouds. From the gateway to the Cajion 
of the Wahsatch Mountains the grade rises to 
227 ft. to the mile, requiring two engines for one 
train, and the air was so pure and exhilarating that 
the spirits of the party rose like cream on new 
milk, one of them being heard to declare in his 
ecstasy, ‘‘ I declare I feel good enough to join the 
Mormon Church, and the opportunity was soon to 
be afforded him, for the next morning found us at 
Salt Lake City, and in the presence of that strange 





GLENWOOD SPRINGS. 


reckon?” ‘‘ Certainly, certainly, sir, of course I 
meant whisky ; never drank sherry in my life.” 
Alongside the track for many miles was a large 
fresh-water lake called Utah Lake, which added 
greatly to the beauty cf the scenery. Herds of 
cattle were to be seen, and later we passed a 
typical ‘‘ prairie schooner.” This was a wagon 
with a white top cover of sailcloth, and a door 
formed in the side with two small glass lights in it, 
while through the top of the cloth projected a 
stove-pipe. This was really a luxurious type, and 
as the door was open we saw a woman cooking 
breakfast ; evidently this was the explanation of 
such unwonted style. Brick kilns were to be seen 
at short intervals, and even the smallest houses 
were of this material. A wooden house was 
a luxury, and we only saw a few of them, each 
in the midst of attractive-looking lawns, and 
bearing evidence of prosperity. There were many 
fruit orchards in view, all in full bloom, and the 
varied colouring of the blossoms, and their fra- 
grance borne on the air, refreshed every one. The 
country being the promised land to the Mormons, 
was indeed fertile, and scriptural names such as 
Moab, Jerusalem, and the like were frequent ; pre- 
sently we passed over the Jordan, but experienced 
none of the ecstasy described by enthusiasts. Pos- 
sibly, if the truth was known, the reality was not 
all fancy depicted, and they may have felt like the 
old negro, whose nightly prayer was ‘‘O Lord send 
the angel to take this nigger to heaven.” But 
when some jester knocked on the door and an- 
nounced himself as the angel come for the purpose 
of fulfilling the request, the darkey in great fright 
roared out ‘‘ Go long, you old fool, that nigger been 
dead this three weeks.” 

The Jordan is crossed by a Mormon bridge which 
was erected without the use of a nail, that desir- 
able object being not among the Mormon stores at 
the time of its erection. We also passed char- 
coal huts, and later something which may interest 
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foreigners, a large beetroot sugar refinery, that 
industry having taken quite a hold in this section, 
and it is understood, with considerable success. 


(Tu be continued.) 





NOTES. 

Tue Attantic Recorp—5 Days 144 Hovrs. 

BerorE the Inman and International liner City of 
Paris four or five years ago left the works of Messrs. 
James and George Thomson, at Clydebank, the 
Atlantic record was 6 days 1 hour 55 minutes, held 
by the Cunard Company, and in the passage which 
ended at midday on Wednesday of this week, the time 
taken is less by practically half a day—to be precise 
by 114 hours. The performance this week is most 
satisfactory. It is an unprecedented run, the vessel 
having no other record to beat, has beaten her own. 
The time taken from Queenstown (Roche’s Point) 
to Sandy Hook on the other side was 5 days 
14 hours 24 minutes, during which time the mean 
speed attained was 20.7 knots, the highest average 
ever attained for such alength of time. On Tues- 
day of this week, the second last day of the voyage, 
she made 530 knots, the longest distance steamed 
on any one day. The credit for the shortest 
passage was formerly held by the same steamer, 
but on this occasion she has eclipsed herself by 
crossing in 1 hour 34 minutes less time. The mean 
speed on the former occasion was 20.48 knots. 
Even from Liverpool the voyage was a fast one. 
She only left the Mersey at 3.10 a.m. on Thursday, 
the 13th inst., and arrived at Sandy Hook on Wed- 
nesday morning, the length of her passage from 
the Mersey to Sandy Hook being 6 days 2 hours 
24 minutes, including the time of calling at Queens- 
town. This likewise is a performance which has 
never been approached before. It will therefore 
be seen that the American merchant marine have 
secured an important acquisition in this steamer 
and her sister, the City of New York, which is 
almost as fast, holding as she does the east-bound 
record. The change of flag, however, will not affect 
the management of these vessels nor the comfort of 
the travelling public. 


THE MEASUREMENT OF THE STRAINS IN BRIDGE 
MEMBERS, 


The statement has been made on good authority 
that test loads for bridges are little better than 
useless. Cases have been known in which bridges 
have acted perfectly satisfactorily under a test load, 
and yet examination has shown that certain of the 
members were corroded to an alarming extent. 
Indeed, it can hardly be denied that the application 
of a test load to a bridge has never shown a defect 
that could not have been ascertained by calculation 
and examination. The only satisfactory way to test 
a bridge is to test each member separately. To do 
this some method of measuring the strain on each 
bar during the passage of a train is required, and 
Mr. Stromeyer has given usa beautiful device for 
this purpose in his roller extensometer. This con- 
sists essentially of a very fine round wire, which 
lies as a roller between two plates, one of which 
is fixed to one-point of the member whose exten- 
sion is to be measured and the other to another 
point of it some definite distance away from the 
first. An index finger is fixed to one end of the 
roller. If the member extends the two plates 
already mentioned, move in opposite directions 
rotating the wire between them, and moving the 
index finger over a graduated circle. In this way 


‘ ae 
extensions of as little as 10000 12+ can be measured. 
j 


In France M. LeChatelier hasalso workedin the same 
direction. His extensometer depends on a different 
principle. Two standards are fixed to the member 
to be examined. One of these carries a lathe 
centre and the other a second centre, one end of 
which rests against a diaphragm of German 
silver, closing a water pocket. Leading from 
this pocket is a fine tube of copper, which joins 
on to a second tube of glass, this latter being 
graduated. A bar of definite length is now placed 
between the centres on the two standards, Should 
these latter approach each other, owing to the mem- 
ber on which they are fixed being compressed, the 
German silver diaphragm will be forced in, send- 
ing more water into the glasstube, where the rise 
of level can be noted, and forms a measure of the 
compression of the member. If the member ex- 
tends the water falls in the glass, owing to its 
flowing back into the pocket. With this apparatus 











the actual motion of the standards can in practice 
be magnified about 800 times. 


METALLURGY IN SCOTLAND. 

It is claimed that as early as 1607 iron works 
were started at Gairloch in the north-west coast 
of Scotland, although they only continued for fifty 
years. Certainly some of the works now in existence 
date back 130 to 150 years ago. There is, for 
instance, the works at Bonawe commenced about 
the year 1730, and the Carron Company, estab- 
lished in 1759. Further, not only are the metal- 
lurgical industries of considerable age, but they 
have attained great magnitude, and perhaps Mr. 
James Riley, in delivering the inaugural address 
of the West of Scotland Iron and Steel Institute at 
Glasgow the other night, sought inferentially to 
justify their existence by such facts. It was scarcely 
necessary to do so. The chief metallurgical orga- 
nisation in the country may have some qualms as to 
this new and promising Institute, for it is influ- 
entially supported, but as Mr. Riley showed, so num- 
berless are the possible permutations in metallurgi- 
cal science that every stimulus to research must be 
welcomed. We do not think, for instance, that the 
pronounced success of the Institution of Shipbuilders 
and Engineers in Scotland has affected the In- 
stitution of Naval Architects. Besides, Scotland’s 
position in the industries justifies an organisation. 
The blast furnaces have a productive capacity of 
1} million tons of pig iron annually, requiring 
3 million tons of ore, of which two-thirds are 
imported, the remainder being native. In smelt- 
ing operations 2} million tons of coal and half a 
million tons of limestone are used. The working of 
all this material involves an expenditure for wages 
of over a million sterling, exclusive of that involved 
in connection with imported ore. This pig iron 
again is largely converted into structural material at 
home. Of wrought or malleable iron, 300,000 tons 
are made each year, requiring 350,000 tons of pig 
iron and scrap, 100,000 tons of ore, and 650,000 
tons of coal, meaning an expenditure of 550,0001. 
in. wages. In the manufacture of steel, again, 
900,000 tons of ingots can be produced annually, 
representing 675,000 tons of finished materials, and 
requiring 800,000 tons of pig iron, about 180,000 
tons of ore, and about a million tons of coal, the 
wages bill here running up to 1,100,000/. In addi- 
tion, there is the ironfounding business, in which 
there are used in an ordinary year about 300,000 
tons of pig iron; the shipbuilding industry re- 
quires 200,000 tons of iron and steel annually; and 
bridgebuilding, marine, locomotive, and general 
mechanical engineering industries all use iron and 
steel very largely, so that the importance of the 
industries is undoubted. The immense production 
naturally suggests possibilities of such economies in 
manufacture as may be brought about by research, 
and the West of Scotland Iron and Steel Institute 
may bring forward new workers in the wide field. 


Rattways In WESTERN AUSTRALIA. 

The principal railway of Western Australia is that 
from Albany to Beverley, connecting with a Govern- 
ment line from Perth to Beverley. It is nearly 
280 miles in length and was constructed by an 
English company upon the land grant system. The 
line is known as the Great Southern Railway of 
Western Australia, and the company owning it 
received a grant of 12,000 acres per mile con- 
structed. The ccmpany took the land in blocks 
along the line, but it had to take them alternately 
on either side of the railway, so that the Govern- 
ment retained possession of a similar quantity of 
land abutting on the line. The line was opened 
for traffic in 1889, and settlement has since taken 
place in the country through which it runs ; several 
townships have been formed, and a train is run 
each way daily ; a special train is also run on Sun- 
days from Albany with the mails. Although the 
line has been opened scarcely three years, it is 
paying its way. Another line is being constructed 
on the land grant system by the Midland 
Railway Company of Western Australia from 
Guildford, a station on the Perth and Beverley 
line, to Geraldton, running between the Darling 
Range and the coast, a distance of 280 miles. 
Several sections of this second railway have been 
opened. The land grant system is found to work 
satisfactorily in Western Australia, which has an 
immense territory to draw upon, having an area 
of upwards of 1,000,000 square miles. The other 
railways in the colony have been constructed by 
the Colonial Government by means of loans ; they 
have been built cheaply owing to the generally 








level character of the country traversed, while a 
large supply of jarrah timber, available for sleepers, 
has been usually close at hand ; deposits of iron- 
stone gravel have usually been used for ballast. 
At one time these lines did not pay their way, the 
ratio of the working expenses to the traffic receipts 
being as high as 117 per cent. During the last 
two years, however, the increase of traffic, on the 
one hand, and severe economies carried out on the 
other, have had the effect of bringing down the work- 
ing expenses to 90 per cent. of the current revenue. 
The Colonial Government contemplates increasing 
the weight of the rails upon these lines from 46 lb. 
per yard to 60 1b. per yard. It also proposes to 
reduce the gradients from 1 in 27 and 1 in 30, to 1 
in 45. By this means heavier and more powerful 
locomotives can be run over the lines at greater 
speeds, and larger loads can be drawn. In this 
manner the Colonial Government hopes to still 
further reduce the ratio of the working expenses. 
The Colonial Government recently received some 
valuable suggestions and information with respect 
to the strength of rails, the weight and type 
of locomotives, and their hauling power on cer- 
tain grades, from Mr. Allison Smith, locomotive 
superintendent of the Victorian Government rail- 
ways, who visited Perth a short time since. Mr. 
Allison Smith was consulted when in Western 
Australia with reference to the site and design of 
workshops proposed to be erected a few miles from 
Perth. The Western Australian legislature some 
time since authorised a loan of 1,336,000I., of which 
500,000/. has been floated. The Colonial Govern- 
ment proposes to devote this capital to further 
railways and harbour works. A line is to be built 
from Perth, running southward along the coast to 
Bunbury, a distance of 115 miles, and another to 
the Yilgarn goldfields, a distance of 168 miles. 
The latter is expected to ultimately form a section 
of a proposed transcontinental railway to connect 
Perth and Adelaide, the capital of South Australia, 
vid Eucla and Port Augusta. It is also proposed 
to extend the railway system of Western Australia 
in the south-western portion of the colony to Vasse. 
It is also in contemplation to establish a line from 
Geraldtown to Mullewa, in the direction of the 
Murchison goldfields, and to construct a branch to 
the Mininup tinfields. 





Matiock BatH WateR Works.—The Local Guvern- 
ment Board have sanctioned a loan of 1300/. for a new 
reservoir, together with the acquisition of a spring for 
the extension of the water supply to Matlock Bath. The 
Local Board have ordered tenders to be obtained for the 
works. The engineer to the scheme is Mr, W. H. Rad- 
ford, C.E,, of Nottingham. 


ARTESIAN Borinc A QUARTER OF A Mite Dexrp.—A 
very deep boring of considerable interest to geological 
research, for which object it was carried out, has just 
been sucessfully brought toacompletion at Mickleton 
Manor, Gloucestershire, by Messrs. Le Grand and 
Sutcliff, hydraulic engineers, London. After passin 
through some 121 ft. of middle lias marlstone sand anc 
shale, the lower lias clays and limestones proved to be 
1120 ft. thick. Below these came the Rhaetic beds and 
at 1315 ft. the Keuper marls were reached, into which 
the boring penetrated 27 ft., gypsum being found in the 
last two feet. The total depth of the boring is thus 
1342 ft., or over a quarter of a mile deep, 





Setr-Actine Lirt ror Szwacre.—In many towns on 
the banks of rivers the sewerage system has to be laid out 
on two levels; the higher is so placed that it discharges 
freely into the outfall, while the contents of the lower 
portion have to be lifted by mechanical means before they 
can be disposed of. The cost of a pumping station, to- 
gether with the annual expenses for coal, labour, and 
repairs, is a serious item, and one that municipalities 
seek to avoid if possible. Hence, when the levels permit 
of it, they will lay the sewers with too flat gradients, pre- 
ferring to run the risk of having them choked with 
deposit, rather than incur the necessary outlay on pump- 
ing. Recently a method of raising’ a small amount of the 
sewage of a district without the aid of steam power, has 
been brought out by Messrs. Adams and Co., of 10, 
Little Queen-street, Westminster, and also of York, 
Manchester, and Glasgow. According to this method 
the fall of the high level sewage is utilised to effect the 
lifting of that below the level of the outfall. Ata con- 
venient point in the system the sewage is made to run into 
a closed iron receptacle, and in so doing to compress the 
air already in it. This receptacle is connected by a pipe 
with a similar receptacle in the low level district, already 
filled with sewage. The pressure of the air forces the 
sewage out of the second receptacle up a rising main into 
the river or precipitation tank. Self-acting valves are 
provided to alternately fill and empty each receptacle, 
and the apparatus is arranged in duplicate to give a con- 
stant discharge. Under suitable conditions the method 
of lifting sewage should prove economical and efficient, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 14, 1892. 

Twenty thousand tons steel rails and 12,000 tons 
structural iron and steel were contracted for this week. 
Prices are firm in all markets east and west. Furnace 
managers predict an advance of 50 cents in standard 
yrades of pig. Supplies are declining. Standard 
Yo. 1 foundry is 15 dols. and forge 13 dols. Late 
advices from southern iron centres show a heavy 
production. Rolling mill capacity is more actively 
engaged than for many years. Steel rail mills are 
turning out fewer rails per month than for several 
ears. Makers of machinery are overcrowded. Car 
yuilders are booking additional orders for next 
year’s delivery. Structural material is especially 
active. The steelmaking industry is remarkably 
prosperous. Nailmakers have sold stocks at better 
prices than usual since August. ‘Tools and imple- 
ments and small engines and equipments for shops 
are keeping small establishments quite busy. The low 
range of prices is favourable to the pushing of new 
enterprises. Electrical engineers are booking large 
contracts, In several western States manufactures are 
springing up, and capital seems available. Building 
operations have absorbed more capital than usual, 
especially in the larger cities. Serious labour agita- 
tions have ceased for the present. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Smoke Consumption.—A crusade is in progress at 
Sheffield against those who permit an excessive quantity 
of black smoke to issue from their boiler chimneys. 
One result has been thata number of manufacturers have 
been fined. A peculiar view of the situation has, how- 
ever, been taken by the local bench of magistrates, with 
Sir Frederick T. Mappin, Bart., M.P., at itshead. The 
plea was put in in one case that 7007. had been spent in 
patent smoke-consuming appliances, but all had failed, 
and the firm becoming tired of such expensive experi- 
ments, abandoned the idea of preventing black smoke 
emanating from the boiler fires. As they had not con- 
tinued their efforts they were fined, Sir Frederick 
stating that now it was known the Sheffield bench dealt 
leniently with those who endeavoured to consume the 
black smoke, Sheffield manufacturers would be waited on 
by agents of patent smoke-consuming apparatus from all 
parts of the country. The authorities announce their 
attention of compelling manufacturers to solve the smoke 
problem. 


Severe Depression in the Engineering Trades.—From 
all parts of the district very gloomy accounts are to hand 
as to the condition of the engineering and allied indus- 
tries. At Sheftield, as Government orders for ordnance, 
armour plates, &c., are being completed, numbers of 
artisans are being discharged and much distress pre- 
vails. A large staff of engineers is usually employed 
in connection with this work. Engineering houses 
dependent solely on their private connection are also 
badly off for orders. In Leeds matters are, if anything, 
worse. The local branches of the Amalgamated Society 
of Engineers are now paying out relief to upwards of 300 
men. There are branches of other engineers’ societies 
in the town, and it is estimated that about 200 members 
of these are also receiving out-of-work pay. It is well 
known that the non-unionist engineers considerably out- 
number the unionists, the proportion being not less than 
three to one. Calculating on this basis, the conclusion 
arrived at is that there are at present more than 2000 local 
engineers out of work, This number includes all grades, 
from fitters and planers to engineers’ labourers. Last 
October the ye acco a Society had only 180 members 
out of work in the Leeds district, now they have nearly 
double that number disengaged. 


The End of a Strike.—Four months ago about 120 men 
who were employed by Messrs. Hattersley and Son, 
Limited, spindle and flyer makers, struck work. The 
directors of the company, it is stated, have now given 
notice to quit to the men they obtained to take the place 
of the strikers, and have resolved, on account of the un- 
satisfactory state of trade, to close their premises for an 
indefinite period. 

Iron and Steel.—The local ivon trade is far below the 
average needful for prosperity ; but, if a gee there is 
a slight improvement on the week. Local makes of pig 
iron are firm at the closing rates of last quarter, and stocks 
are low, particularly forge. There is a slight recovery 
in the demand for best and medium qualities of bar, but 
the sheet market is very depressed and prices are down. 
Some good orders are again coming in for railway ma- 
terial, both on home and export account, and there is now 
no probability of any reductions in prices this year. Quo- 
tations are: Best engine tyres, 12/. 10s. per ton and up- 
wards, according to section ; carriage and wagon tyres 
and springs, 10/.; axles, 6/. 10s. A fair market for ~~ 
semer and Siemens billets of guaranteed carbon at: Bes- 
semer, 5/. 15s. to 6/.; Siemens, 6/. to 61. 7s. 6d. Some 
satisfactory orders for locomotives are reported as in the 
hands of one or two of the leading Leeds houses. Best 
crucible cast steel is moving off more freely on orders 
from the United States and South America, but common 
a are neglected. No change in the coal or coke 
markets, 














Tur Turkish Navy.—The Turkish Government has 
completed an armour-clad line-of-battle ship. She is the 
first vessel of the kind built in a Turkish shipyard. 





THE LONDON WATER COMMISSION. 


At a recent sitting of the Royal Commission on the 
London Water Supply the Chairman (Lord Balfour of 
Burleigh) dense Fre 5 that a document had been made 
public, which was represented as being the notes of an 
interview which took place between the Commission 
and Sir George Buchanan, M.D., F.R.S. That document 
however, he said, was incomplete, and had not been pub- 
lished with the consent of the Commission. hey 
thought Sir George Buchanan might be able to give 
them some guidance in their inquiry, but they did not 
purpose making their consultation public ; seeing, how- 
ever, that an incorrect version had been given, they de- 
cided to publish an authentic account. This official report 
has accordingly now been issued. 

Sir George replied, that as to the water supply of the 
metro vhs had no special information, his investiga- 
tions having for the most part been as to water supply 
elsewhere. ‘These investigations had been of two kinds, 
first investigations by the application of common tests, 
principally chemical, and secondly, investigations into 
cases of water “‘inculpated,” or supposed to be inculpated 
in epidemic outbreaks. The common tests were those 
used by Dr. Frankland for the determination of organic 
impurities. In one case where there had been an epidemic 
of typhoid, he went to ascertain whether that was due to 
the water. If there was suspicion in such a case directed 
to the water supply, he should either disuse the water 
or boil it, but he should not trust to any test what- 
ever for evidence of the water being responsible. Any 
test that he applied, such as the albuminoid test, 
was simply to ascertain the amount of nitrogenous 
matter, or something of that kind, and it had nothing 
to do with actual germs of disease. There were cer- 
tain chemical qualities ascertained, but the patho- 
genic qualities were not distinguished. But when those 
chemical qualities were present there was an indication 
that the water was impure, or had some presumably un- 
desirable material in it. ferring to certain analyses 
made by Mr. Pattinson, Mr. Stock, and Dr. Dupré, Sir 
George Buchanan observed that the principal inference to 
draw was that chemical analysis had failed to give much 
information to the first-named—so little that he spoke of 
the matter being ‘‘ very free from organic contamination 
and quite suitable for drinking purposes, ‘‘ whereas the 
same water collected at the same time and sub- 
mitted to Mr. Stock was spoken of as not satisfactory 
as a drinking water,” and Mr. Stock said, ‘‘ I consider 
the ammonia to be evidence of recent sewage pollution. 
I am distinctly of opinion that unless a very satisfactory 
explanation of the presence of the ammonia to which I 
allude is forthcoming, the water cannot be considered a 
safe water. for public supply.” Dr. Dupré arrived at a 
similar conclusion ; and witness presumed that all three 
gentlemen started with the same initial knowledge of the 
water. Looking at these tests generally he should say 
that the analyses had given no information to one of the 
analyists, and had given some information to the others ; 
it was a question of interpretation, in large measure, and 
also a question of observation. In fact the first inference 
to be drawn between the two was that persons of varying 
degrees of experience, to put it in no way offensively, 
would arrive at different results. But the difference was 
rather one of interpretation of the results. 

be fap to a question from the Chairman, ‘‘Supposing 
a sample of water, said to be a fair specimen of what was 
being delivered by a public company, were shown to you, 
what test would it be possible for you to apply, or what 
tests would you advise others to apply, with a view to 


finding out whether there were organisms in it dele-| yy, 


terious to human life or health?’ Sir George said he 
knew of none that he could trust. He would no 
doubt examine to see whether there were organisms 
visible to the microscope, as well as take account of 
the albuminoid, the ammonia, and nitrates and other 
such materials as there were in water. He should con- 
sider each and all of these chemical data as bearing on the 
ee question of the water having received impurity, 
ut that the water contained any impurity that was in- 
jurious to health would be a matter that he should confess 

imself unable to determine by any such analyses or 
microscopical examination. There were, at present, no 
means of determining at all events the relative harmful- 
ness of the animalcule in water, and therefore he was 
afraid that tests pursued in that direction with our pre- 
sent knowledge would not yield any useful result, That 
being so he should say it might be worth while to invent 
tests—to work up the whole subject—both for the dis- 
covery of chemical tests and for the better determination 
of what was morbific among the microscopic, but it would 
be a very long business. With regard to samples of 
water, Sir George said the interest of the Medical De- 
partment of the Local Government Board, in respect of 
any given specimen of water, consisted almost exclusively 
in learning about the sources of water, and if they 
had to investigate the quality of a water they, of course, 
cared about where the water came from and what 
it had encountered on the way to its place of delivery, 
but not greatly about much else. With respect to 
whether if water were allowed to stand for three or four 
days, that, with filtration added, would have any effect 
in removing organisms, Sir George Buchanan stated that 
he had never had evidenca of all microbes having been 
absolutely removed, though he was aware that Dr. 
Frankland could record the absence of any microbe 
colonies; that was of microbes which would at the 
moment of experiment consent to grow into colonies 
under the conditions of the experiment. That might be 
a useful form of inquiry, but he had not heard of any 
success attending attempts of that kind yet. Certain 
experiments had been made in the Medical Department 
with purposely polluted water, in order to see what the 





result of' chemical investigation’would be. The ordinary 
chemical investigation was applied, and the effect was 
that the chemical results gave very little information 
about the character of the water. Certainly the water 
had been rendered very dangerous water, but the chemists 
could not tell what the danger was. 

In his further and concluding evidence Sir George 
Buchanan expressed the opiniou that chemistry could 
teach us of ea in the matter of water, but not of safety. 
He did not think we could get conclusive information as 
to the wholesomeness of a water by eithera chemical ora 
microscopical investigation. Therefore, he did not think 
there was any particular line of research that he could sug- 
gest to the Commission, beyond what might be called 
field observations—to go and see that what ought not to 
get into water did not get into it. On commencing a new 
investigation, with a view to tracing the course of any 
specific disease, the first question considered concerned 
the reason there might be for suspecting the water. 
When suspicion was directed to the water they would 
certainly look after the source of supply. His own house 
was within the metropolitan area, and he did not boil 
the water, but was perfectly content to use it as it was. 
Finally the witness said there was one matter that he 
did not think fell strictly within the province of the 
Commissioners, but which he thought they might like to 
know something about, viz., the danger—at times a for- 
midable danger—that water ran after it had left the 
filtering beds, or sources of supply, and got into the 
public pipes. That was after filtration. The Commis- 
sion might have no instructions on that point, but he 
could not help thinking it would be worth consideration 
in some we or other. This danger was the risk the water 
ran from the lateral insuction of liquids through broken 
and leaking water pipes—theinsuction into pipes that were 
laid in troughs common to them and to sewers, and so forth. 
Most serious results had been traced to that danger; for 
instance,at Mountain Ash one branch of the water supply 
distributed enormous amounts of typhoid fever, while 
other branches went on their way doing no harm. 

Beyond these points and considerations Sir George 
Buchanan said he had nothing else to suggest to the Com- 
mission and the interview terminated. 





A NorweciAn Iron Suiv.—The first steel sailing vessel 
built in Norway has arrived at Baltimore from Brazil. 
She is 140 ft. long by 27 ft. beam. 





Boat Davits: ErratuM.—The signature to the letter 
on Boat Davits on page 479 should have been J. P 
Wilson, who is representative in London of Messrs. James 
and George Thomson, Limited, Clydebank, and whose 
London office is at 23, Leadenhall-street, E.C. 





Tue New Torrepo Boat ProcRAMME.—The Govern- 
ment has ordered the immediate construction of fourteen 
torpedo craft, some (if not all) of which promise to be 
worthy of the maritime position of the country and of the 
skill of British builders. These craft are of two classes, 
viz., a class of ten torpedo boats, larger and faster than 
any we at present possess; and a class of four vessels 
which, while larger and more seaworthy than any of our 
torpedo boats, are considerably smaller, yet much faster, 
than any of our torpedo gun-vessels. The building of the 
ten torpedo boats was foreshadowed in the last Naval 
Estimates ; the building of the larger vessels has been 
more lately determined on. Of the torpedo boats three 
have been intrusted to Messrs. Yarrow and Co., of 
Poplar; three to Messrs. Thornycroft and Co., of Chis- 
wick ; three to Mr. Samuel White, of Cowes; and one to 
essrs. Laird Brothers, of Birkenhead. Two of the 
—e vessels are being undertaken by Messrs. Yarrow 
and two by Messrs. Thornycroft. The ten torpedo boats 
each measure 140 ft. in length by 14 ft. 6 in. in breadth ; 
and they are therefore 10 ft. longer and 1 ft. broader than 
the six boats of the class which was added to the Navy 
in 1889, and which at present constitutes the only modern 
class we possess. The boats of 1889 had, if we recollect 
rightly, a guaranteed speed of 22.5 knots, and, with a load 
of 20 tons on board, did a little more than that during a con- 
tinuous run of three hours. The new boats are to have a 
guaranteed speed, with a load of about 25 tons, of 23 knots; 
and some of the builders are pretty confident that they will 
have an actual speed, in smooth water, of 23.5 knots, or 
just over 27 statute milesan hour. The four remaining 
craft, which may be provisionally described as ‘“‘ division 
boats,” are vessels which, when completed, will have 
their equals in few navies and their superiors in none. 
They are to measure 180 ft. in length and 18 ft. 6 in. in 
breadth, and the speed expected of them is not less than 
27 knots, or just over 31 statute miles an hour. Though 
very little larger than some torpedo boats, and offering, 
therefore, a scarcely more conspicuous target to projec- 
tiles or torpedoes, they will possess an advantage that 
none of our existing ‘‘ catchers” enjoy, in that they should 
be able to outstrip all catchers and to ~verhaul all, or very 
nearly all, torpedo boats. For the sake of comparison we 
append brief details of some of the most modern foreign 
craft of nearly corresponding classes : 














| | Extreme 
— Length. Beam. | Speed. 
ees Boats : ft. | ft. knots 
Schichau’s ‘‘ Adler” class os 152.5 | 16.7 27.4 
Normand’s ‘‘ Dragon” class ..' 137.7 14.7 25.0 
Thornycroft’s ‘‘ Ariete” class ..| 135.0 | 14.0 | 25.0 
Yarrow’s ‘‘ Pinedo” class a 130.0 | 186 ‘| 24.4 
New Britishclass.. .. ../ 140.0 | 145 | 23.5 
Division Boats : H 
French “Leger” class ..  ../ 197.0 23.0 | 185 
German ‘‘D 7” clasg “ “< 192.0(?)} 23.5 (2) 26.0 
New British class ., = --| 1800 | 18.6 27.0 
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THE CARROD WATER 
CONSTRUCTED BY MR. 


THE apparatus which we illustrate on this page 
has been supplied by the Water Softening Com- 
pany, Limited, of 11, Delahay-street, Westminster, 
for the Stowmarket Water Works, and is capable 
of softening 4000 gallons per hour. In addition 
to lime the water at this town contains a consider- 
able proportion of iron. The precipitants are those 
usually used and are suited to the peculiarities of the 
water to be treated. When the hardness is due to 
carbonate of lime only, lime water is used, but if sul- 
phates are present a suitable proportion of soda is 
added. The main interest of the plant lies in its auto- 
matic action, and in the arrangement of the various 
tanks, by means of which much floor space is saved. 
In the present instance the area occupied is only 18 ft, 
by 11 ft., and the total height above ground level is 
17 ft. The reagents are mixed in the upper tanks 
shown in Figs. 1 and 2. Only one of these tanks is 
used at a time, so that whilst one is supplying the pre- 
cipitants to the water to be treated, the mixture of the 
reagents can be made inthe other. Below these tanks 
is a set of three small tanks. Those on the right and 
left are supplied by means of ball-cocks from the 
mixing tanks immediately above them. They com- 
municate with the central tank, known as the mixing 
trough, by means of fixed nozzles, which, owing to 
the action of the ball-valves, discharge under a 
constant head. Into this tank the water to be 
softened is also led and thoroughly mixed with that 
coming from one of the side tanks, and containing the 
softening re-agents. From this mixing trough the 
water flows down a pipe to the bottom of he lowes 
tank of all, which is of large dimensions, and is known 
as the clarification tank. Up this it flows between 
two plates, inclined to each other, to the upper part of 
the tank. At the sudden enlargement of the water- 
way above these plates the velocity of flow is abruptly 
diminished, and the matter suspended in the water 

recipitated, most of it collecting in the pockets 
Solan the inclined plates to the sides of the tank. 
A strainer of shavings is also supplied at the top of 
this tank, which keeps back the last traces of the pre- 
cipitate from the outlet. The apparatus in question 
has been built under the supervision of Messrs. Edward 
Easton and Co., of Delahay-street, by Mr. John Bel- 
lamy, of the Tank and Boiler Works, Byng-street, 
Millwall. To prevent leakage from one part of the 
apparatus to another careful workmanship has been 
required, the joints being of a character more common 
in boiler than in tank work. This plant, we may state, 
has already been supplied with success to many works 
for softening water for boilers. Amongst others 
Messrs. Bolckow, Vaughan, and Co. have adopted it 
for softening mine water with which some of their 
boilers are fed. 





Urroxerer Water Works.-—The Uttoxeter Rural 
Sanitary Authority have accepted tenders for the construc- 
tion of their new water works. The tender of Mr. Todd, 
contractor, Derby, for 2735/. has been accepted for the 
construction of the reservoir and laying of the mains. 
The tender of the Stanton Iron Works Company for 
1874/7. 12s. has been accepted for the supply of the iron 

ipes and castings required. A special Act was obtained 
to enable the authority to take over the present inefficient 
works which belong to a charity, and construct new 
works. Mr. W. H. Radford, C.E., of Nottingham, is 





SOFTENING APPARATUS. 
JOHN BELLAMY, LONDON. 
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INDUSTRIAL NOTES. 

For several months past there have been signs of 
depression in trade. These signs have been gradually 
expanding and extending to various industries, but 
they, at times, left rays of hope that the depression 
might pass away, or at least be confined to particular 
industries more or less dependent upon foreign trade. 
It seems that even the hope of a mere temporary 
depression has to be abandoned. The memorandum 
of the Labour Correspondent to the Board of Trade 
shows how sensibly the skilled trades have been — 
affected. Mr. Burnett says: ‘‘ During the past month 
there has been a sensible decrease in the demand for 
skilled workmen. Nor can it be said that the falling 
off is confined to any special branches of trade. The 
returns sent in by the chief trade unions show that in 
every case there is an increase in the number of unem- 
ployed members upon the books of such societies.” 
There have been indications of lessened activity for 
more than a year in some of our principal industries, 
but in no single month of the whole period were these 
indications so manifest as during the last month. The 
transition from general activity to comparative in- 
activity has been slow and gradual, so that large 
numbers of men have not been thrown idle suddenly, 
except in a few instances. Slackening trade has 
brought with it the usual movements for reductions in 
wages, and also resistance, or threatened resistance, 
to these reductions. The number of strikes recorded 
in August fell to 35, in September the number rose 
to 54. Of these, 14 were in the coal trades, eight 
in the engineering and shipbuilding trades, seven in 
the textile trades, and four in the clothing trades. 
The numbers involved were not great, however, in the 
aggregate, owing to the acceptance of reductions on the 
north-east coast. Of the 268,674 members of the unions 
reporting, 16,794 were out of work, or 6.25 per cent. 
of the total. In August the ratio was 5.02 per cent. 
Even in the building trades the proportion has risen 
from 1.8 to 2.31 per cent. But in the engineering and 
shipbuilding trades the proportion varies from 3 to 10 
per cent. of the total number of members. 





The report of the Amalgamated Society of Engi- 
neers for October bears out the conclusions of the 
Labour Correspondent to the Board of Trade. It 
says: ‘* The large increase of members upon donation 
benefit this month leads to the conviction that little, 
if any, improvement in our trade will be discernible 
during the coming winter.” It, therefore, urges upon 
all members the necessity of taking every precaution, 
and of avoiding, wherever possible, conflicts with the 
employers. The paramount importance of retaining 
their situations is impressed upon the members, if 
this can be achieved without the sacrifice of the 
principles which are essential to the society’s existence, 
even if those situations have to be retained at a loss 
of a little dignity—in other words of sentiment, if no 
real principle is at stake, Of the total of 71,345 
members, 5236 were on donation benefit, 2161 on 
superannuation allowance, and 1509 in receipt of sick 
relief. Total on the funds 6906, the cost being at the 
rate of 1s. 3jd. per member per week. The report 
from America is not quite so gloomy as it has been— 
the state of trade is said to be moderate, few branches 





the engineer for the works. 








reporting bad or dull trade. There were only 50 on 
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donation benefit, and of these a considerable propor- 
tion are said to have been emigrants from this side of 
the Atlantic. In Australia trade continues to be bad. 
There were at the date of the report 339 members on 
donation benefit, of those 21 were connected with the 
Broken Hill strike. Disputes exist at Limerick, 
Bradford, Coventry, Dublin, Halifax, Sowerby-Bridge, 
Ulverston, New Mills, Huddersfield, and Jarston, 
but none of them are of a serious character. Though 
the total number on donation benefit is large in the 
aggregate, the proportion is not large as compared 
with some former periods. But the misfortune is 
that the total is being augmented almost every day, 
or at least every week, while in some districts there is 
a probability of a large increase through pending 
labour disputes. 





The evidences of increased depression are being felt 
in the Steam Engine Makers’ Union, the number of 
whose unemployed has increased by over one hundred 
in the course of a month. Contracts are being com- 
pleted, and no orders of sufficient weight are obtain- 
able to take their place. The chief increase in the 
number of unemployed comes from the shipping 
centres, such as Cardiff and Newport, Hull, the Clyde, 
the Tyne, and the Wear. But the depression is not 
confined to the chief ports or shipbuilding centres ; it 
is felt in districts so differently circumstanced as Bir- 
mingham and Burnley, Derby and Liverpool, but at 
Bolton and Wigan trade is fairly good. The strike at 
the works of the Naval Ordnance and Shipbuilding 
Company at Barrow, where from 600 to 700 men were 
out, helps to swell the number of unemployed. With 
reference to the attempted or threatened reductions in 
wages, the steam-engine makers contend that as the 
contracts now running were made on the higher rates, 
it is not fair to effect reductions while these contracts 
are running, and hence the men are justified in their 
resistance. But the members are urged to act with 
prudence where reductions are pending. Where 
notices of reduction have been given, and other 
societies offer no resistance to the reduction, the 
society men of this union take the same course, as at 
Newcastle and the Tyne district generally, on the 
Tees and the Wear, on the Clyde, at Belfast, at York 
and Dudley, but at Hull the case is pending for the 

resent. It is pointed out that the price of freights 
or the ocean carrying trade have been so low for 
some time past that ships have not been ordered in 
the same proportions as during the past two years to 
fill the vacant berths in the shipyards, and not until 
there has been a revival in the shipping trades can 
there be any revival in the engincering industries. It 
is quite possible that the Chicago Exhibition will 
give an impetus to the shipping trades during the 
coming year. 





The general report of the Amalgamated Society of 
Railway Servants, presented to the annual congress 
just held, is a sober but weighty document, which 
deserves study by the general public as well as by the 
two parties most concerned, namely, the railway com- 
panies, including the directors and shareholders, and 
the railway employés. With pardonable pride the 
general secretary refers to the work of the society 
during the twenty years that have elapsed since the 
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first congress was held in London, in June, 1872. The 
society was first registered in 1871. In 1872 the total 
number of members had reached an aggregate of 
17,247, while the funds of the society amounted to 
25691. But after the first rush the numbers declined, 
until 1882, when they touched the lowest level, with 
only 6321 members. But a change iv constitution 
accounted fur some of the decline. The union now 
numbers 29,820 members, and it has a balance of 
110,584/. 10s. During the twenty years no less than 
88,4291. have been spent on behalf of the members. 
That the condition of the railway employés has im- 
proved during those twenty years is self-evident; to 
the railway men themselves it is even more obvious. 
Yet out of nearly 400,000 railway servants of all 
grades not 30,000 are in union. The numbers killed 
and injured in 1872 were respectively 788 killed and 
2815 injured ; total 3603 out of 250,000 employed, or 
one in 320 killed and one in 89 injured. In 1891 the 
total killed was 549, and injured 3161; total 3710, 
out of 381,000 employed, or one in 695 killed, and one 
in 121 injured. ‘The union does not claim to have 
effected this great improvement, but it does claim to 
have helped in so far as the railway servants are con- 
cerned. The accidents to passengers have similarly 
decreased. The report deals in a temperate manner 
with the recent inquiries into the hours of work and 
other matters, and with the reports thereon, and the 
railway companies cannot reasonably find fault with 
the way in which those inquiries are treated, nor with 
the cautious demands of the men. The increased 
wages recently given are favourably reported upon, 
even though the dividends have been reduced in many 
instances. 





The condition of the engineering trades throughout 
Lancashire not only shows no real improvement, but 
the slackening activity is more manifest in nearly all 
departments. The number of unemployed members 
of the local trade unions is steadily increasing, and 
considerable numbers of men are being discharged in 
some of the districts. A few of the engineering 
establishments well known for their specialities are 
still fairly busy, and they manage to secure a fair 
share of new work, but the bulk of the firms are in- 
differently supplied with orders, and most of the 
shops are running off the work in hand, with no 
prospects of new work coming forward. A few of the 
heavy stationary engine vee are still fairly busy, 
and some of the leading machine toolmakers have 
sufficient work in hand for some time, but new orders 
are difficult to obtain, and are keenly competed for. 
Boilermakers have decidedly less work coming forward, 
and the marine and shipbuilding industries have little 
or no prospect of new work when the contracts in hand 
are completed. The local trade reports from the sepa- 
rate districts of Lancashire tell the same tale—short 
of work, few orders, short time, discharge of work- 
men, are the tales that come from all the chief centres. 
In every branch of the Engineers’ Society, in what is 
called the Manchester district, which is a tolerably 
large one, the reports say trade is declining ; in several 
of the other districts the report states that trade is 
bad ; only in a few is it said to be even moderate. So 
far the district is free from wages disputes in all the 
branches of the engineering trades, and from any serious 
trade difficulty. In the iron trade business is dull, 
almost to stagnation, very little being done except for 
immediate requirements. The steel trade appears to 
be in a very depressed condition, as does also finished 
iron. The lowness of stocks keeps prices fairly firm, 
but it is everywhere expected that there will be a fall, 
in consequence of the lessened demand. Some of the 
steel-plate mills are stopped in consequence of the bad- 
ness of trade and the lowness of the rates, which are 
alleged to be altogether unremunerative, 





The condition of trade in the Sheffield and Rother- 
ham district continues to show signs of considerable 
depression. This is especially manifest in the cutlery 
trades, in which industries very little businessis bein 
done. The home trade in this respect is dull, an 
very little is offering, either from the colonial or the 
foreign markets. There is a slight revival in the file 
trades, consequent upon orders from Australia, but 
very little demand comes from the Continent. In rail- 
way material generally the demand has fallen away 
considerably as regards wheels, springs, tyres, and 
axles. There is one encouraging sign among so much 
that is discouraging, namely, the rolling mills, tilts, 
and forges show renewed activ ty in most cases. 
Common steel springs and octagons are in request for 
India, The silver and plated industries are more 
active in view of the nearer approach of the Christmas 
dealings in those articles. The prices of Bessemer 
billets, hematite, and common forge iron used in the 
Sheffield industries remain unchanged, so that the de- 
creased demand has not affected their values. The 
M‘Kinley tariff appears to have affected very preju- 
licially the cutlery trades of Sheffield, for the exports 
to the States have decreased by one-half. But as a 
set-off to this they largely increased just prior to the 
tariff coming into force. For the two September 





quarters in 1888 and 1889 the total value of our ex- 
ports of Sheffield cutlery goods was 61,340/. on the 
average ; in 1890 the total was 74,970/. ; but in the 
two quarters 1891 and 1892 the average was only 
30,1707. Still, even allowing for the extra 13,630/. in 
1890, there is a serious decline. So far there are no 
serious labour disputes in the district other than that at 
Messrs. Rodgers and Sons, where some 200 more are ex- 
pected to come out, and one or two local disputes of 
little consequence. There has been no appreciable fall 
in the prices of coal and manufacturers’ fuel, but there 
is a lessened demand for the latter. The engineering 
trades are described as moderate to declining ; one 
local branch of the trade is said to be bad. 


The condition of the iron and steel trade in the 
Cleveland district does not improve, on the contrary, 
there is every appearance of a decline in business and 
a drop in prices. Very few orders are obtainable, and 
those at weakened rates. There are no large stocks on 
hand, and therefore the output is not decreased, but 
fears are felt that a period of stagnation will set in ere 
the manufacturers or the men can recover themselves 
from the effects of the stoppages during the Durham 
strike. The interview of the representatives of the 
ironstone miners and the mineowners, with reference 
to the demand for an increase of 74 per cent. in wages, 
has ended with a refusal on the part of the latter to 
concede the advance requested. The mineowners say 
that there ought to be a reduction, not an advance ; 
and there would have been but for the stoppage, when 
stocks were used up. The men get 104d. per ton, and 
the output is about 6 tons per day, or 5s. 3d. per day. 
But out of this they have to pay for powder, candles, 
rent, and coals. The mineowners have not refused to 
wipe out the arrears of rent, but they will give their 
decision as to what they can do in about a week’s time, 
or a fortnight from the date of the conference. The 
officials still complain of seven or eight shifts per week, 
and urge that the men should be restricted to six 
shifts. The employers state that the men can do as 
they please as to the extra shifts. 





The iron trade in the Staffordshire district is quiet to 
dull. Very little business was done at the recent 
quarterly meeting of ironmasters at Wolverhampton, 
the few orders given being chiefly for plates, strips, 
and wide sheet iron. There seem to have been fair 
inquiries both for the home and foreign trade, but the 
price of crude iron limited the sales. Some concessions 
were thought to be desirable for the commoner 
qualities, and for the unmarked iron, but prices for the 
common marked bars remain at the same figure as those 
which have ruled for the past two years. 





The strike at the Naval Ordnance and Shipbuilding 
Company’s Works, at Barrow, where some 600 or 700 
men were out, has ended in a compromise. The strike 
was against a reduction in wages all round, all the 
men, excepting the joiners, resisting it. After being 
out for some time the men offered, as a compromise, to 
accept 1s. per week reduction if the company would 
accede to the 53 hours instead of 54 per week. This 
offer was rejected by the managers. Subsequently the 
general manager offered to settle by a reduction of 1s. 
per week now, and a further reduction of 6d. on the 
first pay-day in November. The members of one 
society acquiesced at once with the concession, but the 
question was remitted to a meeting of the other 
societies concerned for their final acceptance of the 
offer. 





Owing to the serious depression in the iron trade in 
South Staffordshire, the workmen employed at the 
bridge and girder works of Messrs. Cochrane and Co., 
Woodside, near Dudley, have met their employers and 
voluntarily offered to submit to a 5 per cent. reduction 
in wages in order to enable the firm to compete at the 
present low prices ruling in the trade. 





All hopes of an amicable settlement of the wages 
dispute in the cotton trade seems to have been aban- 
doned. Both parties appear to be preparing for the 
conflict, in so far as any preparation is needed. At 
the representative a of the Federation of 
Cotton Spinners held in Manchester on Saturday last 
it wa; decided unanimously to insist upon the 5 per 
cent. reduction. But the dispute will only be partial 
in its extent and character. Out of some 20,000,000 
spindles only about 15,000,000 will be stopped. The 
districts affected will be Oldham, Bury, Rochdale, 
Hyde, Stockport, Middleton, Failsworth, Hollin- 
wood, Mossley, Droylesden, and Ashton-under-Lyne. 
Manchester, where the spinning of fine counts is done, 
and at Bolton, where Egyptian cotton is spun, will not 
be stopped. But the number of persons affected will 
be about 60,000, of whom about 14,000 are men, the 
others women and children. But, outside of the 
federation, there are altogether about 24,000,000 
spindles; these will possibly assist the federation 
employers by a levy of a farthing per spindle per week 
rather than stop. On the other hand the operatives 





will help those on strike, so that the contest is likely 
to be a stubborn and disastrous one. 


The disturbed conditions in the labour markets of 
the Continent, in the United States, and in Australia 
are but part of the general movement for better wages 
and fewer hours of labour all over the world. In most 
instances the strikes have been more sudden and more 
violent than in this country, and they have as suddenly 
collapsed. Not, however, until mischief had been 
done. At Carmaux the situation is most strained, and 
fears have been expressed lest bloodshed should be 
added to the other disasters. It is clear that politics 
are playing an important part in this struggle. The 
Belgian miners in the province of Hainault have struck 
for higher wages, and the weavers at Roubaix won an 
advance as the result of their strike. 


It appears that the Midland colliery owners are in 
a state of dissatisfaction because no reduction has been 
effected in the wages of the coal miners in the district. 
They point to the reductions in South Wales, nearly 
25 per cent., and to the reductions in Durham, North- 
umberland, and in Scotland, and to the fact that coal 
has declined 20 per cent. in prices at the pits, as 
reasons for an attempted reduction. But all hesitate 
to commence a contest which will be stubbornly 
fought. 

At the Broughton Moor Colliery, near Maryport, 
about 150 men struck work at the close of last week in 
consequence of some proposed readjustment of rates 
which they regard as a reduction in wages. The men 
belong to the Cumberland section of the Miners’ 
Federation, but what action that body will take re- 
mains to be seen, when the question is put before the 
executive. 

Some 2000 quarrymen struck work at Whitworth, in 
Lancashire, ini consequence of notices being issued for 
a 10 per cent. reduction in wages. Why they should 
strike at the threat of a reduction is not quite clear, 
but they declare that they will not resume work until 
the notices are withdrawn. 

The Durham miners have declared by vote against 
State interference with the hours of labour, at the 
recent ballot. The federation had tried to the utmost 
to influence the vote in favour of an Act of Parliament, 
but the men refuse to be led in that direction. It also 
appears that they have decided to remain in the Miners’ 
National Union, in conjunction with the Northumber- 
land men, by a large majority. 

In the other coal districts of England there is little 
to report ; the disputes that occur are local and tech- 
nical for the most part, and they are dealt with as 
they arise. In Scotland the reductions are generally 
accepted. In South Wales there issome ferment over 
the reductions, the sliding scale, and the proposed 
limitation of output, but no decisive action has been 
taken as yet. 





FAILURES IN THE NECKS OF CHILLED 
IRON ROLLS.* 
By Cuartes A, WINDER, M. Inst. Mech. E., Sheffield. 


Durine the last thirty years great improvements have 
been effected in the machinery for rolling heavy iron and 
steel plates, which has reduced the cost of production, 
and enabled us to compete successfully with forei 
makers, where the labour is less costly than ours. The 
ponderous gearing, which at one time occupied so much 
space, and was a source of great expense, has given way 
to direct driving. Three-high rolls and hydraulic tables 
have been introduced ; in fact, our modern rolling mill is 
different in every way to that of the past, with the excep- 
tion of the chilled iron rolls, which have to do all the work. 
These seem to have had very little attention generally, 
and the cause of any failure has been put down to in- 
ferior material, which in many cases may be true. Steel 
rolls have been adopted in place of grey iron for cogging, 
and also in large plate mills, where finish and accuracy 
is not so important as safety, but where a good face and 
accurate gauge is required, chilled iron stands firm against 
all attempts to displace it. It is not my intention, how- 
ever, here to enter into the qualifications of the material, 
or its chemical Pe apa but as briefly as possible to 
consider a few details in connection with the design of 
rolls, and to set before you certain facts that have come 
under my notice during the last twenty years as a roll- 
maker. 

Having had the privilege of inspecting many works on 
the Continent, as well as in England, Scotland, and 
Wales, and noting the different methods employed by 
various engineers and millowners in the manufacture of 
iron and steel, as well as the various proportions and 
designs of the chilled iron rolls employed in the manu- 
facture of plates and sheets; having noted, also, the im- 
mense loss incurred in breakages, which may to a very 
large extent be prevented, it occurred to me that a few 
words upon the subject would not be out of place here, 
and might provoke a discussion which would be of benefit 
to the members of this Institute. 

Many methods have been tried to ee the working 
qualities of the rolls, and there is still very much to be 
accomplished ; but the only real improvement that has 
yet been successfully carried into effect is that of keeping 
the rolls cool by a copious supply of tepid water, without 
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which it would be impossible to prevent disaster owing 
to the quick succession of hot blooms, which is nearly 
equal to the effect of a furnace. When we consider that 
the output for one pair of rolls was formerly only about 
150 tons ol week, and now is from 900 to 1000 tons, it is 
obvious that some provision must be made to accomplish 
the extra work. In many sheet mills, indeed, there are 
no means whereby the temperature may be kept down 
in the body of the roll, which rises to that of oxidation ; 
but although the cooling of the body is not attempted, a 
good supply of water is often provided to keep the necks 
as cool as possible, so that the lubricant may not burn 
off, or the brasses cut. The consequence is that an 
unequal expansion takes place in the body and the neck, 
and though the effect does show itself at once, yet a 
weakening process has been set up which will eventually 
shorten the life of the roll, for a failure is certain sooner 
or later to take place, if not provided against by a suitable 
design. By careful consideration the temperature of the 
roll may be gradually reduced so that the atoms of the 
iron at the junction of the body and neck of the roll are 
not subjected toa disturbing or disorganising influence. 

Some years ago my attention was drawn to certain 
difficulties in connection with the chilled rolls used in the 
tin-plate trade in South Wales, and what made the matter 
difficult to solve was the fact that while most of our 
friends down there were well satisfied with the rolls in 
every way, a few were a source of great trouble. Now 
the material of which the rolls were made was identical 
in each case, and the work they had todo was in all 
cases the same, but the results were extremely variable. 
Having suspicions that the fault lay in the design, draw- 
ings were prepared of all rolls sent into that district, 
which showed that those which were satisfactory were 
different in design to those that failed during their work, 
and the appearance of the fracture in the broken roll 
clearly showed the temperature of the neck and the roll 
to have been quite different. The metal of the body had 
turned a dark blue colour owing to oxidation, and the 
fracture of the neck had remained perfectly bright, 
having, however, a ragged appearance, the metal in man 
cases hanging away from the face of the fracture as rin 
torn away by great force. 

Now it is worthy of note that all chilled rolls used in 
this branch of trade for hot rolling require to have an 
abnormally large diameter of necks; for instance, a roll 
having a diameter of 19 in. is never safe unless it has a 
neck of 14 in. diameter ; but a similar roll for cold rolling 
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is perfectly safe with a neck having a diameter of only 
12 in.—in fact, a breakage has not at any time been re- 
ported to me; yet the pressure upon the bearings is con- 
sidered to be equal in both cases, so that the only conclu- 
sion one can draw is that the weakness has been caused 
in the hot roll by the unequal expansion of the body and 
the neck. 

A very interesting visit was made to atin-plate works 
some time ago, where the rolls were certainly designed 
with some degree of care and judgment, as shown in 








Fig. 1, and, from inquiries made, the result was quite 
equal to expectations. On reference to the drawing, 
you will notice that the necks are much under the usual 

roportion for tin-plate hot rolls, and the diameter of the 
ae a is about the same ; notwithstanding which, broken 
necks are almost unknown in this mill. 

Fig. 9 is a cold roll working in the same mill and giving 
very satisfactory results, notwithstanding the fact that 
it has no radii at the root of the neck. 

About the same time similar visits were made to 
other tin-plate works, where the rolls were made as 
shown in Fig. 2, and much valuable property was found 
lying on the scrap heap. Now, had these rolls all been 
made by some inexperienced ironfounder, it might not 
have been so significant, but an examination of the names 
upon the tennons showed that they had been manufac- 
tured by various makers who have the reputation for 
doing good work. 

Other visits were made to iron works in a different dis- 
trict, and the same results were shown, but in a much 
larger degree, as the rolls were some six or seven times 
the weight, and, as in the case of the tin-plate rolls, the 
fracture was precisely the same, as shown in Fig. 3, and 
indicated by the line A B. . 

Some time ago a report was given in one of the iron 
trade journals of a bankruptcy case, near Birmingham, 
when the bankrupt stated one of the causes of his failure 
to have been loss by broken rolls, and gave an estimate of 
2600/. for that item. Being unaware of the nature of the 
breakages, and having had nothing to do with this par- 
ticular house, I can only conclude that there must have 
been want of care somewhere. 
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An application was made to me some few years ago to 
supply a set of three grain rolls for cogging down billets 
for wire rods. It was pointed out by my friends that they 
had tried many rollmakers, but the result was always the 
same, and the neck at the leading gate end always came 
off after a certain period of work. It is not, therefore, 
surprising that a similar result happened in my own case. 
At the time, the actual cause appeared to be unaccount; 


able, but the experience that has been gained since then d 


convinces me that the failure was entirely due to the un- 
equal expansion of the neck and body, for the leading 
gate was very close to the end of the roll (a mistake that 
is often made), thereby causing the end of the roll to be 
greatly heated near the junction of the neck, which was 
kept cool by means of a copious supply of cold water. 
Another interesting case occurred about the same time, 
when the diameter of the necks of a pair of chilled rolls 
was reduced to save power ; the area of the bearings was 
maintained, and the result up to a certain time was so 
satisfactory that the proprietor of the mill decided to adopt 
the smaller necks in the future, thinking he had given the 
rolls a fair trial after having run them about a month or 
five weeks. It was found, however, that we had been a 


little hasty in drawing our conclusions, and our plans were | 


ew interrupted by the necks breaking off. On exami- 
vation the fracture displayed adarkring, which subsequent 
experience proved to be the result of an unequal expansion 
of the bay | and the neck, although at first it was put 
down to a faulty casting, having that appearance. Had it 











been so, however, a failure would have taken place much 
earlier. Evidently a rupture was set up on the periphery 
of the neck, and by frequent heating and cooling the 
molecular construction was disturbed, which caused the 
fracture to travel towards the centre, until the remaining 
— became too small to resist the work put upon it. 

t is a source of regret that, owing to the death of the 
owner of the mill, the new design was never tried. 

Continental millowners do not appear to suffer from 
the failure of roll necks so much as some of our mills at 
home; but there are two good reasons to accouné for 
that fact. The first is, they adopt a modified design of 
roll, as shown in Fig. 4, which is a roll belonging to 
a French house, and in Fig. 5, which is working in 
Belgium; but the difference of design in Fig. 4 is 
not sufficient to account for the difference of result. It 
may be that we in England make our rolls do much more 
work than they do on the Continent. This, indeed, is 
very probable. In the event of a breakage of a roll, the 

li and diameter of necks are often looked upon as the 
sole cause of mischief, and consequently they are in 
many cases increased to meet the required need. Trouble 
of this kind has been overcome by these means ; but it 
me to me that it is a very unscientific mode of pro- 
cedure, and that bringing the neck up towards the 
diameter of the body is assisting to bring about another 
evil, and conducting the heat to a place where it is not 
wanted, the longitudinal cracks upon the face of the 
necks being evidence of Ngeercene L it also consider- 
ably increases the friction, particularly if the necks burn 
off the lubricant. Larger radii, without increasing the 
diameter of the neck, are not so serious. The design 
approaches Fig. 7, and reduces the diameter and 
temperature gradually, thereby allowing the neck to be 
kept cool without the fear of causing a movement of 
the molecules of the iron at the junction of the neck and 
body. This really is the duty performed by the large 
radii. Although it is by some used only as an extended 
area to give greater strength to resist the pressure upon 
the necks during the time the rolls are at work, yet it 
appears to be unnecessary, and productive only of evil. 
Of course, in estimating the breaking strains of the 
rolls as shown in Fig. 6, we must take into consideration 
the torsional strain, and the resistance offered by the 
steel or other material that is being rolled as well; but as 
there are no data in my possession to work upon, pro- 
bably the members present, many of whom are in daily 
contact with the work, may assist me. Very much, of 
course, depends upon the material, the temperature, and 
the draught; but it appears to me that the necessary 
pressure required to reduce steel at the heat at which it 
is usually worked, is much below that of the breaking 
strains of the roll. 

Fig. 8 gives the behaviour of the roll during work, 
and we may form some idea of the strain at the junc- 
tion of the neck and the body by the difference of the 
temperature and dimensions at the different parts of the 
roll, which have been carefully noted by means of a micro- 
meter. The tests were made immediately after the roll 
ceased work on a Saturday, and before commencing work 
on Monday morning. 

Many more interesting cases might be brought for- 
ward, but they would only bea repetition of those already 
given, and are as well known to many gentlemen here as 
to myself. 

Fig. 7 is a design for a chilled plate roll, which has 
been reduced at the end of the barrel, so that the tem- 
perature may not be so great at the junction of the 
neck and body, the roll having pry sme A small 
radii; it has also a set-off at the end of the neck to which 
the tennon is attached, so that the strain in cooling in 
the sand is not so great as it otherwise would be when the 
two parts of the casting are so disproportionate. 

Fig. 4 shows the same roll under conditions which are 
a fair sample of many others. 

Before closing my paper, and in order to substantiate 
my views upon this question, let me ask you to consider 
that the failure of the necks of chilled plate rolls often 
takes place after a considerable period of —— only 
sometimes they occur soon after being put to work; but 
as the failure in those cases is attributable to some specific 
cause otherthan that which we have before us, we must 
leave them out of our consideration. Taking the gene- 
rality of rolls which may have worked two, three, or more 
months, the fact that they have worked so long suffi- 
ciently proves that they are strong a to resist the 
strains put upon them in the process of roiling, as long as 
the molecular construction of the metal at the junction 
of the neck and bedy is not disturbed ; but at every heat- 
ing and cooling, and also during the time they are at 
tension, as is the case in an unequal expansion, every 
vibration of the mill is assisting, though in a very slight 
egree, to cause a rupture which must eventually end 
in the failure of the roll neck and serious loss to all con- 
cerned. 








AMERICAN RAIL AND TRACK, 

The Development of the American Rail and Track, as 
Illustrated by the Collection inthe United States National 
Museum.* 

By Mr. J. Evrreta Warkrns, Curator of the Depart- 
ment of Transportation and Engineering. 
(Concluded from page 495.) 

The Angle Splice Bur.—As early as 1857 the angle splice 
bar (or cast-iron bracket joint, as it was then called) was 
tried on the Erie Railroad. The form of this splice-bar 
as been already illustrated in Fig. 28 (page 121 ante). It 
was abandoned after a short trial. Bt a PR 

The wrought-iron angle splice-bar, somewhat similar in 


* Extract from the Report of the United States 
National Museum, Smithsonian Institute. 
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section to the Adams cast bracket joint, seems to have 
come into use about 1868. 

Figs. 96 to 99* show the variations in form of the angle 
bar on the Pennsylvania Railroad, 1875, 1880 and 1890. 

Figs. 100 to 103+ show the various standards of angle 
splice-bars adopted by the Chicago, Burlington, and 
Quincy Railroad, 1868, 1879, 1885, and 1890. 

Mr. F. A. Delano, second vice-president of the Chicago, 
Burlington, and Quincy Railroad, in charge of the bureau 
of rail and joint inspection of that company, has compiled 
the following data concerning the rails and joint fixtures 
on that road during various years, and has communicated 
the same to the curator by letter, from which the follow- 
ing abstracts have been taken : 


“*Chicago, Burlington, and Quincy Railroad Company, 
** Second Vice-President’s Office, 
** Bureau of Rail and Joint Rail Inspection, Tests, and 
Records. 
**Chicago, June 19, 1890. 


‘*Dzar Sir,—Regarding your request for standard 





STANDARD oF 1887. 








Fig. 99. 


rails in use on the Chicago, Burlington, and Quincy in 
1870, 1880, and 1890, I take the liberty of going further 
back than the dates you mention, in order to illustrate 
more fully the development of track, and show, if pos- 
sible, what the tendency has been. 

‘*When the Chicago, Burlington, and Quincy Railroad 
was first organised in 1854, with 58 miles of railroad, the 
track was laid with compound or continuous iron rail 
riveted together. I have not adrawing of this rail, but 
you are doubtless familiar with the design. The rail was 
rudely similar to the present T-rail divided in half verti- 


* These plates are from drawings ia the collection de- 
posited by Mr. Joseph T. Richards, assistant chief en- 
gineer of the Pennsylvania Railroad. 

+ These plates are from drawings in the collection de- 

ited by Mr. F. A. Delano, second vice-president of the 
hicago, Burlington, and Quincy Railroad. 











cally through the web, and these two halves riveted to- 
gether broken jointed, so that the end of one half rail did 
not come at the end of another half rail. This made an 
excellent track for the time being, as the reports show, 
and, indeed it was a very expensive track, for the rail 
weighed some 72 lb. Foe yard and cost some 70 dols. to 
75 dols. per ton, This compound rail, however, soon 
began to show its defects, which I need hardly explain 
here, and some two years later, when the Chicago, Bur- 
lington, and Quincy, by consolidation with the Central 
Military Tract Railroad, became an important road with 
138 miles of track, the T-rail was adopted as standard 
and laid with cast-iron chairs at the joints. Wrought- 
iron chairs I find were also used toa limited extent at 
this time. 

‘*In 1862 the construction of the road from Aurora to 
Chicago, a distance of 35 miles, was begun, and for this 
purpose 3500 tons of ‘‘ the best quality iron rail were pur- 
chased of the Cambria Iron Company, of Pennsylvania, 
at a price of 65 dols. per ton delivered at Chicago.” 

‘*The chief engineer, in his report for that year, says 
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that the compound rail was being removed from track as 
yon ee as ible, and being replaced with new and re- 
rolled iron T-rails of the ordinary pattern. These T-rails 
had a maximum length of 21 ft. 

_ “In 1864 the general use of fishplates, a flat piece of 
iron fitting close to the web of the rail between the head 
and the base, was adopted. The chief engineer in his 
report for that year says ‘the fish-joint splices make a 
smoother track, less liable to get out of repair, and cost 
less than the ordinary rubber chair.’ This allusion to 
the ‘rubber chair’ rather puzzles me. I do not under- 
stand whether a piece of rubber was introduced into the 
bottom of the ordinary cast-iron chair to obviate the 
trouble from noise and stop the rattling, or not ; but I 
— that this was the case. At this time quite a 
arge proportion of the rail laid in each year was rerolled 
from rail, and I find that the cost of rerolli 
to over 35 dols. per ton at Chicago, anda g 


amounted 
deal more 











than that in 1865 and 1866, on account of the high prices 
for labour and material following the war period. 

‘In the summer of 1867 three miles of experimental 
rails were laid in different places in Illinois, where they 
would receive very severe service. I cannot learn the exact 
section or weight per yard of this rail; but, from what Ican 
learn, I imagine that the rail weighed between 56 lb. and 
60 Ib. per yard, and was very similar in design to the old 
60-lb. rail shown in print No. 1, which I send you. This 
rail was laid with fishplates similar to the then recent 
practice with iron rails, and as in the case of iron rails, 
it was laid with ‘supported’ or ‘ on-tie’ joints, the ends 
of the rails being notched to admit of spiking at that 
point and prevent the rail from creeping. The first 
experience with this rail was not altogether favourable. Of 
three miles of track laid seven rails broke in the first year ; 
in each case, however, the chief engineer tells us, where 
the holes in the splice bars had been punched instead of 
drilled. Inthe next two years, however, there were no 
breakages, and in 1870 it was decided to adopt steel as 
standard for main track renewals or new construction. 





i 





og the year 72 miles of steel rails were laid, which 
with the six miles already in track, made 78 miles of steel 
rail out of 302 miles then in operation. The road then 
consisted of a line from — to East Burlington and 
from Galesburg to Quincy. The steel rail then used was 
substantially the rail shown in blue print No. 1, which I 
send you, with a — fishplate, and not the angle-bar, 
which was adopted in later years. 

**In 1875 or 1876 an angle-bar was adopted for this 
rail, and this was slightly modified in 1879. This pro- 
vided for a ‘supported’ or ‘on-tie’ joint. The only diff 
culty with it was that the slot near the centre of the 
angle bar was frequent cause for breakage at that point. 
In 1879, therefore, the 66-lb. rail for a suspended joint 
was designed and made the standard. 

‘*In 1880 the length of the road in operation was 2653 
miles in Illinois, Iowa, and Nebraska. Of this mileage, 
1100 miles were steel rails, 
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‘* When the 60-lb. rail was discarded as a standard in 
1879, two sections of steel rail were adopted of a substan- 
tially similar design and weighing 56 lb. and 66 lb. og 

ard, respectively, for lines of light and heavy traffic. 

he joint used on the 66-lb. rail is already mentioned, 
and the joint on the 56-Ib. rail provides for a ‘supported’ 
or ‘on-tie’ joint, the idea being that with a stronger or 
heavier rail a suspended joint could be used, where it 
would not be a good thing fora weaker rail. Both these 
rails continued to be used almost up te the present date. 
During this period considerable dissatisfaction was found 
with the angle-bar for the 56-Ib. rail, which, on account 
of its slot in the centre, frequently broke. To obviate 
this difficulty, without seriously adding to the cost of the 
rail, I lengthened the angle-bar at one end for this rail 
and the old 60-lb. rail 54 in., thus allowing the slot at the 
joint to be omitted, and yet preserving the on-tie or sup- 
ported joint. This was adopted as standard early in 
1889. During this period also considerable dissatisfaction 
was found with the suspended joint on the 66-Ib. rail, and 
in the latter part of 1889 the angle bar was lengthened 
6 in., soas to allowa three-tie supported joint, the same 
cross-section of angle-bar, however, being used. 


but we hope before spring to get some light on the sub- 
ject. Besides the test in track which is being made of 
these two sections of 85-lb. rail, quite elaborate tests of 
each section were made about a year ago at the United 
States Government Watertown Arsenal, the results of 
which I dare say you have seen. 

‘*In the mean time, while we are debating what shall 
be the design and weight of our rail for the lines of the 
heaviest traffic, it is a settled fact that we shall not in 
buy for standard gauge railroad any rail lighter than 
66 lb. per yard. The Chicago, Burlington, and Quincy, 
owning and controlling as it does upwards of 7000 miles 
of railroad, always has large quantities of rail not suffi- 
ciently good for main track use, but which either with or 
without the sawing off of the ends is perfectly good for 
branch-line service, so that our lines with very light 
traffic will usually be laid either with the light rail which 
was originally put there or with second-hand rail removed 
from main line. 

‘*Hoping that I have given you the information you 
desired, I have the honour to remain, yours truly, 

‘Mr, J. E. Watkins, ** FRED. A. DELANO. 





“Curator, U.S. National Museum, Washington, D.C.” 




















closed several sections designed by Mr. Robert H. Sayre 
with Sayre-Fritz splice plates. 
‘* Respectfully, 
‘*THE BETHLEHEM [RON ComPANY. 
“KE. M. McItvarn, 
‘ ‘* Assistant to the Vice-President, 
* J. E. Watkins, 
** U.S. National Museum, Washington, D.C.” 


Several types of joint fixtures designed to support the 
base of the rail have been designed from time to time. 
Fig. 105 shows a joint of this type which was in use on a 
western railroad in 1869. Fig. 106 illustrates the Fisher 
and Norris joint as improved by Mr. Clark Fisher in 
1888, in which the base of the rail is made to take much 
of the strain at the joint. 

Primitive Frogs.—Mr. Isaac Dripps, who in 1831 
erected the locomotive John Bull at | Phang New 
Jersey (all of the parts of the engine having been made 
by Stephenson and Co., Newcastle-on-Tyne, England), 
has furnished the information for Fig. 107, which illu- 
strates the manner in which a large ‘Q.-shaped staple 
was made to take the place of a frog at the point where 


























** Quite recently, in the year of 1890, the old 66-lb. sec- 
tion of rail has been superseded by a new standard, 
namely, the Northern Pacific 66-lb. rail, with the angle- 
bar. The notable difference between this rail and the 
other 66-lb. rail lies in the fact that the distribution of 
meta! in the different parts of the rail is more equal. The 
rail itself is stiffer and higher, and the angle-bar very 
much stiffer. These differences have been made a 
by putting considerably less metal in the head of the rail, 
because we have found in practice that a very small por- 
tion of the head wears away, and that the rail is usually 
removed from track for other causes. 

*¢-You will note particularly what an advance has been 
made in perfecting the joint. After trying the suspended 
joint we returned again to the supported joint, at the 
same time making the angle-bar much stiffer, bringing 


the bolt-holes closer to the end, and using seven-eighths | tage 


instead of three-fourths bolts. 

** Tn the mean time the Chicago, Burlington, and Quincy 
Railroad is experimenting with a view of adopting for 
lines of the heaviest traffic a heavier rail. In 1888 two 
sections of 85-lb. rail were designed, and 74 miles of each 
section were rolled and laid in track side by side in 1889. 
In 1890 a similar amount of each section has again been 
rolled and laid in track. It is impossible at present to 





determine which rail is likely to give the best satisfaction, 


Fig.1. 


Rails Rolled by the Bethlchem Iron Company.—Fig. 104 
is from a drawing presented to the collection by the 
Bethlehem Iron Company through the courtesy of Mr. E. 
M. Mcllvain to show the standard joint fixture of the 
Lehigh Valley Railroad, 1890. 

The rail is of the Sayre pattern, and the splices are of 
the Sayre-Fritz standard. 


LETTER FROM THE BETHLEHEM IRON CoMPANY. 


‘*South Bethlehem, Pa., June 30, 1890. 
‘*Sir,—The first rails rolled by us were iron rails, and 
owing to our early record books having become mislaid, 
we are at a loss as to what to send you to be of any use. 
We inclose, however, under separate cover, a number of 
blue prints that we trust you may beable to use to advan- 


ge. 
“You will note that a great many of the sections on the 
blue prints are marked unknown. Records relating to 
these sections have been lost or mislaid. "Where we were 
able to do so, the year the rail was rolled, the section, and 
name of the road using the rail has been noted on the blue 
prints. 

‘* We also send you a blue print of a compound rail, 
which, however, we never attempted to make, the scheme 
not having originated with us. You will also find in- 





the ‘“‘turn-in” track branched off from the main line 
at the engine-house at Bordentown. 

When it was necessary to take the engine out of the 
house the ©. was straddled across the rail, the two arms 
dropping into holes bored into the sleeper. 

e iron of which the Q. was made was thick enough 
to raise the flange of the locomotive wheel above the top 
of the rail. After the engine was safely put onthe main 
track the . was taken out, and both rails were right for 
the main line. 

Frogs of various shapes were used on the colliery roads 
of England previous to the introduction of the locomo- 
tive. Fig. 108 is from a drawing in the collection, which 
was made from the ae made by William Strickland 
in 1826 to the Pennsylvania Society for Internal Im- 
provement, in which two types of frogs, which he 
examined while in England in 1825, are illustrated and 
described. Fig. 109 is drawn from an old frog (deposited 
in the collection) which was laid on the old Portage Rail- 
road about 1835. It will be noticed that the casting at 
the end of the frog is designed to fit the Clarence T-rail 
previously described. 

As the speed of trains increased, the cast-iron frog was 
found to be unsafe, and various forms of rail frogs were 
constructed. Fig. 110 is made from a model of an old 
rail (shifting) frog in the collection. This type of frog 
was invented by Mr. Joseph Wood, of Red Bank, New 
Jersey, in 1859, and formed the basis of the invention of 
many types of spring-rail frogs now in use. 

Switches.—T wo types of switches in use in England in 
1825 are shown in Fig. 111. The drawings in the collec- 
tion from which these are made are taken from Strick- 
land's report, previously alluded to. Among the early 
forms of switches used in America was the lever switch, 
with the heavy iron counterweight (see Fig. 112) to keep 
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it in position. Sometimes the ‘‘ ball” was omitted, and 
the lever was secured by a padlock fastened to a staple 
driven into a cross-tie. 

It is to be hoped that an opportunity may be given to 
extend the collection of frogs and switches in the near 
future, so that the history of the development of these 
two very important track appliances may be preserved. 











THE TREATMENT OF MARINE BOILERS.* 
By Mr. W. W. Wison. 


Up to the period ending with about ten to twelve years 
ago, the natural life of a marine boiler was looked upon as 
being only about eight to ten years, and, generally, by 
that time it was in such a state that it had either already 
undergone extensive repairs, or been reduced in pressure 
to such a degree that it was next to impossible to keep it 
at work with anything like economy. 

There isa difference in this respect now. I could point 
dut many boilers at present, which from the careful treat- 
ment they have received during the last ten years, a treat- 
ment which has been progressive during that period, are 
now in a condition quite as good and safe, as I might 
almost say better and safer, than they were on the day 
when steam was first raised in them, and I am perfectly 
sure (provided the same care be exercised in future) they 
will be good boilers, when the ships themselves are ren- 
dered obsolete by the advances made in naval architec- 
ture. 

[ am quit» well aware, however, that we cannot claim 
that this enhanced longevity of the boiler is due to the 
treatment it receives only, for there is no doubt that the 
construction has also something to do with it. Designs are 
now be:ter, matarial is superior, and the workmanship is, 
as arule, of a very high class indeed ; still I hold that, 
even with all these, there still remains the fact that if it 
be not treated well and even carefully nursed and tended 
the structure will all the sooner show signs of failure an 
decay. As evidence of this, I can mention a ship in 
which the boilers, when I last saw them, were about 
thirteen to fourteen years old, but about eight years pre- 
viously they were in such a state that it was then con- 
sidered they could not last more than about a couple of 
years longer, yet with the system of treatment which 
they afterwards received, they were at the time I saw 
them almost in as good a condition, and certainly tighter, 
and they were quite as much entitled to receive the two 
years’ certificate, as they were eight years before. 

Treatment of Boilers from Twenty to Ten Years Ago.— 
Task you to go back now to the system of treatment 
which prevailed, in my knowledge, about twenty years 
ago. I would fain have asked you to gostill further back, 
even tothe time when it was necessary to have brine 

y»umps for extracting the highly impregnated salt water 
on the boiler and discharging it overboard so as to main- 
tain the minimum density as nearly as possible—the 
time when the boilers carried so little steam pressure that 
it was impossible to blow the water out against the pres- 
sure due to the height of the water outside, and it was 
a common occurrence to see the engines working, and I 
believe very satisfactorily at that, with the gauge show- 
ing something less than 1 lb. of steam. I must, however, 
allow some of our older members to give us the informa- 
ion regarding that time, and I will only deal with what 
has come under my own personal notice. 

At that time, about twenty years ago, the pressures 
on boilers varied from about 20 1b. in the older ships, 
with common condensing engines, to from 40 lb. to 50 1b. 
in the newer ones fitted with compound engines, then 
little more than in their infancy. Some of the older 
vessels carrying about 20 lb. still retained the now obso- 
lete jet condenser, and on one of the earliest, in which I 
was employed, which was so fitted, I well remember 
looking in at the boiler manhole doors, and seeing the 
thick heavy salt scale which was then prevalent in ships 
of that class. I have often heard engineers remark that 
they like to see the interiors of their boilers perfectly 
white, as that was considered a sign they were in good 
condition, and certainly, if that is the criterion of good 
condition, the boilers mentioned were first class. If I 
remember rightly, and I think I am not mistaken, the 
scale on the furnaces was at least } in. thick, with of 
course a proportionate quantity on the other parts. It 
may be we | said that it was in these days that cleaning 
was required. When we look into it now, is there any 
wonder that the cost of fuel was so great in those days 
with such a scale on the main heating surfaces? It never 
having been my fortune to sail with boilers such as I have 
described, I cannot make any definite statements as to 
the manner in which they were generally worked, so, as 
I have already said, I shall leave that to be dealt with by 
our older members, contenting myself with describing the 
courses that were pursued in vessels in which I have been 
at sea, or which have come more intimately under my 
personal notice. All of these were fitted with surface- 
condensing engines, either common or compound. 

On one of the earliest of these the pressure to which 
the safety valves were loaded was 20 lb., and during a 
considerable portion of the time I was in her we were 
subjected to very bad weather. Having deadweight 
safety valves, we thought ourselves very lucky if we were 
able to see more than 161b. showing on the steam gauge, 
for at each roll the vessel made, owing to the inclination 
of the valve spindle from the line of gravity, up went the 
valves, and away rushed the steam. Every time this 
took place so much water was wasted, which had, of course, 
to be made up again by the auxiliary feed or donkey, 
and, as a matter of fact, these boilers, notwithstanding 
all the advantages which ought to have been derived 
from surface condensation, were in much the same 
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condition as if there had only been jet condensing engines 
in the’ ship. This treatment could, of course, scarcel 
have been avoided under the circumstances, with suc 
boiler fittings, and it could only be lessened slightly be 
reducing the steam to the lowest limits compatible wit 
obtain‘ng a fair speed. : ‘ 

In the matter of getting up steam in these boilers, it 
was customary for the fires to be lit only from three to 
four hours before steam was required, and it can easily 
be imagined what temperatures the various portions of 
the boilers were at when the necessary pressure for get- 
ting under way was obtained ; at the bottom the water was 
practically as cold as when first run in. ; 

As a consequence there were strains put on the boiler 
that caused the bottoms, at least, to be in an almost con- 
stantly apovees ber avy! which, unfortunately, was for 
the most part hidden by the system of setting which was 
then adopted—placing the rectangular boilers on heavy 
baulke of timber running underneath the whole length. 
I well remember considerable trouble being experienced 
by some boilermakers cutting away this saturated wood 
for the purpose of finding the source of a leak which had 
shown iteelf rather badly during the previous voyage. 

This leak was discovered to be at one of the angle irons 
to which an upright stay was fastened, the heads of the 
rivets of the angle iron having been so much corroded 
that the stay had literally drawn them out through the 
little thickness of plate that remained. How it ever was 
possible for the rivets or plates to do other than corrode I 
cannot comprehend, for they were outside constantly 
damp with the salt water, and the combination of this 
with the heat when the boiler was at work, was just the 
best means that could have been adopted had it been 
desired to promote corrosion. Besides, it was so com- 
pletely out of the sight of every one that the mischief 
was, as it were, wholly accomplished ere it was observed. 

While at sea no particular care was taken to preserve 
the condensed water, for the order was that each watch 
was to brine or blow some 5 in. to 6 in. out of one of the 
boilers, which were taken in succession. This was to 
maintain as nearly as posssible a certain density, and, of 
course, to enable this to be done it was necessary to make 
up from the sea. There was, therefore, no need for the 
engineer to be in any way particularly careful with his 
feed water, any loss of which only meant perhaps a 
quarter to a half-hour’s extra opening of the auxiliary 
feed valve to satisfy requirements. In consequence of 
this, also, the advantages gained from surface condensa- 
tion were by no means obtained as they ought to have 
been, even in good weather. 

hen, on arrival at the terminal port, the order was 
passed that steam was no longer required, the first opera- 
tion to be done was to draw all fires, and immediately 
thereafter, as soon as a blow-off cocks were 
opened and all the water blown right out. The remain- 
ing steam was then let off through the safety valves, to 
the very great annoyance of all on board or in the 
vicinity. 

In other ships with higher pressure, I know that when 
forced to take fresh water into the boilers, say from a 
fresh-water harbour or dock, it was the custom that as 
soon as they got to sea, into clean salt water, the hot-well 
overflow was opened and the fresh water allowed to run 
into the bilge, the supplementary feed being opened full, 
and the feed suction valve so adjusted that only the 
required quantity was fed into the boiler ; but, of course, 
instead of this being pure fresh water, as it ought, it was 
really about half the density of the sea. This treatment 
was continued till the density of the boilers reached about 
one and a third the sea density, when the two cocks 
were shut. Brining was commenced as soon as two thirty- 
seconds was reached, and continued till the termination 
of the voyage. 

It may be said that this was the proper treatment for 
boilers at that time, but I am inclined to think from the 
experience of the last few years that it was not. How- 
ever, it was done then, and I should not like to say that 
the boilers were not clean; I believe they were very 
fairly so, but I contend that although they looked it they 
were not nearly soclean as those of the present day. 

Another system of treatment which was greatly pur. 
sued, and which was carried on, to my own knowledge, 
till about ten years ago, was that of changing the water 
as much as possible at every port called at. If stopped 
for only two or three hours the donkey pump was kept 
working all the time, and as each boiler got full, so it was 
brined again to the working level. 

By this means, as a rule, the density of the boiler water 
was reduced, but I am afraid it was only the cause of 
the introduction into the boilers of the wherewithal to 
induce still further deposit. In like manner, if for any 
reason a ship was detained for a day or so in port, the 
boilers were fetes out, and refilled with more salt water, 
too often Jong before they had snything like time to cool 
down, and by this action of itself there is not the slightest 
doubt that strains were put on both furnaces and shells, 
which it was really impossible to expect any structure to 
stand. 

I have seen, in one of the ships already alluded to, a 
boiler blown down, and within an hour (I dare say con- 
siderably less) from the time when the fires were com- 
menced to be drawn, a door was removed, and a hose 
played over the interior to cool it down. Of course this 
was done under extraordinary circumstances, owing to an 
accident, but I am of opinion now that such proceedings 
only tended towards further accident. In shone days it 
was expected that on no account ought engineers to allow 
the density of their boiler water to exceed the orthodox 
limit of the salinometer, and if he did do so, he ran the 
risk of being considered very negligent, and not capable 
of having charge of any kind of engine. 

Fortunately this state of matters died away gradually, 
no doubt, but surely, till about ten or twelve years ago it 





was realised that with good surface-condensing engines 
the density could be allowed to considerably increase, 
and it was soon observed that when ships arrived, after a 
voyage in which only the waste was made up by sea 
water, although the salinometcr showed a density of four 
to five thirty-seconds, there was really little difference in 
the extent of the scale, in fact it was generally found to be, 
if anything, lighter, although even then in the more inac- 
cessible type of the boiler, where cleaning was difficult, 
there still continued a gradual accumulation of scale. 
With the increasing pressures which were gradually being 
carried in boilers, it was easily seen that it would be 
almost impossible to continue working on in that way, 
without incurring vexatious delays, by leaky boilers, and 
possibly serious risks as well, and other courses had to be 
adopted. — 

This —~- us close to the present time, and I now pro- 
pose to lay before you a few thoughts as to my ideas of 
what is required in the working of the high-pressure 
boilers now in use. I am quite aware that in older ships, 
with ———— engines constructed from ten to fifteen 
years back, the facilities given to engineers for working 
their boilers successfully and efficiently are not so good 
as those in the recent additions to the mercantile marine; 
still, I must give them credit for many successful means 
they have taken to adapt even their old jobs to the 
present system of working. 

Treatment of Boilers during Construction.—Although 
this paper is not intended to deal with anything concern- 
ing the construction of boilers, still I consider that there 
is a certain amount of care necessary during that time 
which has much to do with the successful subsequent 
treatment which they receive. It is therefore my opinion 
that, prior to oo work being put on any of the shell 
plates, they should be ‘‘ pickled” in a similar way to the 
plates for the hulls of vessels now constructed for the 
Royal Navy. This isdone by exposing them to a bath of 
diluted sulphuric acid, so as to take off the bloom, and 
then thoroughly cleansing them with clean water and 
allowing them to dry, or, so to speak, forming a slight 
rusty coating on them. As for the heating surface plates, 
I am not quite prepared to recommend such a course ; 
still, I believe that even with them this treatment would 
not be found amiss, provided that immediately after 
the pickling process, and after drying, they be tho- 
roughly cleaned, so that no scale be allowed to gather 
on the surfaces. This latter cleaning is, of course, also 
necessary in the shell plates. 

When the boiler is well on towards completion, but 
previous to the furnaces and combustion chambers being 
fixed in their place, the inside of the shell (cleaned as 
above mentioned) ought to be coated with white zinc 
paint mixed to a good stiff consistency with light kerosine 
oil. In recommending this pickling and painting to be 
done at this time, I am led to doso from observations of 
several new ships which have had two good coats of this 
same material put on after the boilers were built, but the 
plates not having been pickled the bloom was still on the 
surface. On the completion of a very short voyage—in 
fact, ere the trial trip was much more than over—it was 
found on examination that only the slightest appearance 
of this painting was visible. After about nine to twelve 
months’ running, however, when the boilers were thus 
coated, the paint seemed to stick hard and white asa 
rule, although in places there gradually appeared signs of 
a corrosive action going on underneath, which, I con- 
tend, would in many cases he avoided were the treatment 
conducted during the construction, as I have recom- 
mended. 

On the completion of the boiler there is applied the 
hydraulic test, and it is my cpinion that in this operation 
the start is made in that corrosion and waste which is 
subsequently, perhaps, the cause of its condemnation. I 
do not for a moment say that this test is not necessary ; 
still, I think, to give boilermakers of the present day 
their just dues, it certainly is less necessary than in 
former times. It is not the actual test I complain of ; it 
is the subsequent treatment. When the testing is over, 
the water is usually run out by the most convenient 
means, and when it a as a rule, the outlet is closed, 
and any water which is left (and there is sure to be some 
at some part) is allowed to lie there in the bottom. Per- 
haps it may be a month or two ere the boiler is required, 
and during that time this water creates a certain amount 
of dampness inside which is a most active agent in setting 
up corrosion. Should it be warm weather this action is 
intensified by the heat causing more vapour. I think we 
may congratulate ourselves that the days when this damp- 
ness was required to make good the leaks occasioned by 
bad workmanship are now gone. What I contend ought 
to be done is that immediately after the test it should be 
seen that all water is thoroughly drained out, and the 
boiler dried and kept dry. 

When the boiler is placed on board I presume there is 
little use saying that it should be in such a position that 
acce:s can easily be obtained to all parts of the outside. 
This, I think, is generally the case nowadays, although 
there are still instances where the bearers are so low 
down in the bilge, or on the tops of tanks, that it is impos- 
sible to get underneath. This should be avoided. I think 
it is of rare occurrence, and such operations as having 
to cut away wood chocks to get at leaky seams, as I have 
already mentioned, are now no longer necessary. 

Previous to the boilers being filled with water for 
steaming purposes, they ought to be fitted with all the 
necessary requirements for fixing zinc in some approved 
fashion, and not only the fittings, but also the zinc, 
should be in position. If zinc is of use as a preservative 
at all (and I think there is little doubt about that), it is 
now, at the very beginning of the life of the boiler, when 
no other preservative is upon it, that it ought to be most 
necessary. 

(To be continued.) 
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STEAM ENGINES AND BOILERS, &c. 


19,402. H. W. Nicholls, Manchester, and S. Douglas, 
Salford, Lancs. Metallic Packing for Shafts and 
Spindles. [4 Figs.) November 10, 1891.-This invention 
relates to metallic packing placed near the ends of shafts or 
spindles, and the object is to take up end wear between the gland 
and any part of the shaft abutting against the end thereof in 
order to prevent the escape of water, &c. @ is part of a revolving 
shaft, the end al entering a vessel containing steam or other 
fluid under pressure, b the main part of the stuffing-box, and ca 
supplementary portion of the gland which forms the chief bearing 
for the shaft. The split packing rings d, e, with their split cover- 
ing ring f, bearagainst the face cl! of the gland c and make a steam- 
tight joint, the other ends of the rings d, e, and f resting against 
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a bush g fitted loosely upon the shaft a, the rings and collar being 
fitted in a recess in the gland b, and a spring being coiled round 
the split ring f to hold the inner rings d and e in constant contact 
with the shaft a In order to take up wear between the face cl 
and the ends of the rings d, e, f, radial holes are drilled in the 
shaft a, and a pin is fitted into each, the inner ends of these pins 
meeting in the centre, and their outer ends projecting through 
the shaft and being so bevelled as to bear against the end of the 
bush g, and prevent it and the rings d,e, f moving endwise. 
When it is necessary to adjust the packing, a nut & is slackened 
anda stud turned so as to force out pins, thereby moving the 
collar g along the shaft and causing the packing rings to bear 
with greater pressure upon the face cl, the parts being secured 
again by turning the nut. (Accepted September 14, 1892). 


19,204. W. J. Brett, Coventry. Equilibrium Valves 
for Controlling the Supply of Steam, &c., to 
Engines, (3 Figs.] November 6, 1891.—This invention relates 
to equilibrium valves for controlling the supply of steam, water, 
gas, &c,, toenginesor pumps. An outer casing 1 is provided in 
which are made apertures 8, 2a leading to the interior of the 
cylinder, &c., and also having an exhaust outlet 4. The valve 5, 
whose central part is hollow and open from the one end, is fitted 
in this casing, the open end forming the admission way, to the face 
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of which is connected the supply pipe 6. In the sides of this 
valve, openings are made communicating from the interior to the 
exterior of the valve, and thence to the ports 3, 3a. Upon the 
exterior of the valve and between the openings, the body is re- 
duced, thus forming an exterior exhaust passage. These openings 
are so placed in relation to the ports 3, 3a, that when another 
aperture is open to the cylinder an opening is closed, but the port 
3a is in the latter case open to the exhaust 4 and vice versa. (Ac- 
cepted September 14, 1892). 


19,241. E. Milnes, Bury, Lancs. Smoke-Consuming 
Appliances for Steam Boilers. [3 Figs.) November 7, 
1891.—This invention relates to smoke-consuming appliances for 
steam boilers, and the object is to economise fuel. Two pipes h 
are fixed below the boiler a, each having an inlet for air at the 
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front of the boiler, and extending through the bottom flue e to the 
back flue, whence it returns through one of the furnace flues b to 
its bridge d, the end of the pipe h passing through and terminating 
just in front of the bridge. An injector is applied to each air 
pipe in order to promote the circulation of hot air. (Accepted 
September 1A, 1892). 


16,920. A. and G. Malliary and F. Chaplet, Paris, 
France. Speed Regulator for Motors. (2 Figs.) 
October 5, 1891.—This invention relates to appa‘ atus operating in 
combination with centrifugal, &c., governors, so that a spindle 
connected to the valve gear of a steam, &c., engine remains at 
rest so long as the motor works at normal speed, but is caused to 
turn in one direction or the other when the speed of the motor is 
greater or less than the normal speed, thus altering the valves so 
as to correct the deviation. For this purpose a compensator 
shaft driven from the motor drives by a cross-band a counter- 


along with a toothed wheel attached to the cone. This wheel 
gears with a planet wheel of twice the diameter, having its axis 
mounted in an arm fixed on the compensator shaft, and revolves 
with it. On this axis is a secend wheel gearing with an equal 
wheel free to revolve on the compensator shaft, and which drives 
through gearing the spindle connected to the valve gear of the 
motor, the belt connecting the two coned pulleys being guided 
by a fork connected to the sliding rod cf a centrifugal governor. 
(Accepted September 28, 1892). 


GAS, &c., ENGINES. 


19,086. G. M‘Ghee and P. Burt, Glasgow. Gas 
Motor Engines. [7 Figs.) November 5, 1891.—This inven- 
tion relates to means for starting gas engines and to antifluctuat- 
ing devices for preventing the inhalations of the engine from 
much varying the pressure of gas in the mains. A spindle 9 
Vn wry in and opens the gas supply valve, its outer end being 
orked and sliding over the engine valve actuating shaft 10, on 
which is an eccentric 11 having a grooved cam 12 set so as to 





press the rod 9 inwards during about the first half of the igniting 
stroke. The disc roller 13 is fixed on a stud 15 which slides 
transversely and turns in the rod 9. This roller is normally kept 
in past cam 12 by the spring 14, unless when set by hand before 
setting the engine crank, so as to open the supply valve to 
cylinder while setting the crank. When the crank is about half- 
stroke out, the roller 13 is pressed inwards by a spring 14, and the 
rod 9 is otherwise regularly actuated during the working of the 
engine. (Accepted September 14, 1892). 


18,424. R.A.Lee,London. Gas and Hydro-Carbon 
Motor Engines. (2 Figs.) October 27, 1891.—This invention 
relates tothe admission of gas and oil spray. Should the speed 
of the engine exceed its defined rate centrifugal force causes the 
ball E to run out to the end of the cage D, whichis provided with 
aspring to prevent any tendency of the ball to stay too long at 
this end. hen the ball is at this end of the cage it misses the 
circular path and does not open the gas valve ; the effect being 
a reduction of speed and consequent return to its normal posi- 
tion. In compression engines the ball pisses the path at each 
alternate revolution of the crankshaft, and the shaft working the 
air and exhaust valves carries the governor. When great regu- 





larity of speed under varying loads is required the governor is 
geared to revolve at equal speed with the crankshaft, and to the 
circular path an additional path is attached, made to spring out 
at one revolution and held in the way of the ball at the next, so 
that it causes it to miss the path which opens the gas valve when 
the piston is on the explosion stroke, but opens it on the suction 
stroke. The tube may be dispensed with and the ball attached 
to a rod hinged on the rotary shaft and having fixed to it a pro- 
jecting arm to come in contact with the path when required to 
open the valve. The gas valve opens direct into the explosion 
chamber, and is placed over the air valve to insure the gas and 
air mixing properly. (Accepted September 14, 1892). 


GUNS, &c. 


17,993. H. H. Grenfell, London, and J. G. Accles, 
Birming . Revolver Small Arms. [12 Figs.) 
October 20, 1891.—According to this invention a firing-pin is pro- 
vided which has a rectangular action. The striking part of the 
pin has extending down from its underside a toothed | projection 
arranged in combination, and gears with a toothed part of the 
hammer for driving the plunger forward when the trigger is 
pulled. In cocking the hammer the teeth thereon acting on 
the teeth of the pin pull it back, and when the trigger is 
pulled the teeth of the hammer drive the plunger forward. A 
separate cylinder stop is provided operated by the trigger. The 
stop is a nose on the forward end of a small arm pivoted to the 
frame below the cylinder, the nose being arranged in combina- 
tion with notches in the cylinder. Onasmall projection on the 
forward side of the trigger the rear end of the arm is supported 
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and pressed on to it by a spring when the trigger is at rest, and 
the stop is then held out of the notches. But when the trigger is 
ulled, the rear end of the arm is depressed, and as the cylinder 
is rotated and each notch comes opposite to the stop, the latter 
enters the notch and acting in combination with the lever holds 
the cylinder rigidly and immovab'y at the moment when the pin 
strikes the cartridge. The upper bar of the frame which incloses 
the cylinder is in one piece with the barrel and is formed at its 
rear end with a hook, which when the barrel is in the firing posi- 
tion engages with a projection on the part of the shoe through 
which the firing-pin slides, the cylinder frame and shoe being 
securely locked together by a spring bolt arranged in combination 
with a stop which insures the correct alignment of the barrel and 





shaft on which is fixed a coned pulley driving a corresponding 
oppositely-coned pulley free to revolve on the compensator shaft 


rovided with a sleeve whichis prevented from turning indepen- 

ently about the pin while free to slide thereon. Means are pro- 
vided for stopping the barrel from turning too far to the side of 
the weapon. (Accepted September 14, 1892). 


18,363. F. E.D. Ackland, London. Sighting Guns. 
{3 Figs.] October 24, 1891.—This invention has reference to the 
sighting of guns. A lens A is held in a bracket A? secured on the 
gun, and casts a distinct image of objects at various ranges on 
to ascreen situated at the rear of the gun. This screen is made 
of a material such as ground glass, and is carried upon a slidin: 
piece C, which is adjusted on a crossbar D by a screw provide 
with milled heads E. The crossbar is secured to the upper end 
of a bar F adapted to move vertically in a guide G secured to 
the gun, and which is adjustable in the guide by a pinion 
operated by a milled head, both bars being graduated for various 











ranges and degrees of deflection. The surface of the screen B is 
marked with intersecting lines to indicate the exact position of 
the sighting point thereon. When the sighting apparatus is to 
be used on a gun in the open, or in any place which is well 
lighted, it must be provided with means for excluding all light 
from the screen except those rays which come through the lens ; 
a “‘ bellows” tube of a material such as leather being used for this 
purp‘se extending rearward from the lens to the screen, the 
rear face of which should be inclosed by a cap and viewed through 
an opening therein, which may, if desired, be provided with a 
magnifying lens. (Accepted September 14, 1892). 


16,068. R. Morris, Blackheath, Kent. Firearms. 
{5 Figs.] September 22, 1891.—This invention relates to a breech 
action for firearms. In a recess behind the breech of the 
arm a block is pivoted on a horizontal axis, a second block being 
pivoted in the first. By means of a projecting handle this second 
block can be turned partly round and ra‘sed out of the recess. It 
has a screw thread cut on its exterior fitting a screw thread 
formed in the lower part of the recess, and on its two sides the 
threads are flattened off. When this bolt is raised out of the 
recess a cartridge can be introduced into the breech, the bolt then 
being pushed down and partly turned, becomes tcrewed forward 
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so that its front end is close against the base of the cartridge, ard 
is engaged in the mouth of the breech, in which position it forms 
an effectual closure during the firing of the charge. The firing is 
effected by means of a spring striker within the bolt acting ona 
cap in thecartiidge or by means of an electrical conductor within 
the bolt acting on a fuze in the cartridge. The striker is so 
arranged that it cannot be urged forward by the spring unless the 
bolt is in the safe position, and the electrical conductor cant ot 
convey a current unless by the turning of the belt tothe proper 
Sen contacts are brought together. (Accepted September 
14, 1892). 


18,029. T. Lonsdale, Tottington, Lancs. Elastic 
Picker Bufters for Looms. (4 Figs.) October 21, 1891.— 
This invention relates to the buffers employed in connection 
with pickers, to check the latter after striking the shuttle, A flat 
U spring bis provided with plies, and in old looms cae limb thereof 
is attached to the head of the ordinary spindle stud bolt c by a 
bracket d placed on the bolt, and having a screw stud and nut for 
the reception of the spring limb. In new looms a bolt having a flat 
head to which the spring limb is attached directly by means cfa 





bolt is used The otherlimb of the spring b carries the buffer ain 
its usual position on the picker spindle /, the hole in the buffer a 
aud spring b through which the spindle passes, having sufficient 
clearance to admit of the vibration of the buffer a on the spindle 
J. The flat limb of the spring b presents asupporting backing to 
the buffer a. New buffers are made of several thicknesses cf 
hide, the side of which is presented to the picker, the buffer being 
thereby rendered still more durable. (Accepted September 14, 
1892). 


19,108. J. W. Gaunt, Bramley, Yorks. Feeding 
Car Machines. [1 Fig.) November 5, 1891.—The 
object of this invention is to provide means whereby the matting 
or felting produced by the rolling of the fibre in the feed-box, as 
it is being fed to the automatic weighing apparatus of the carding 
machines, is obviated. Anendless apron is mounted in a vertical 
inclination with the base of the machine, and the lathes of the 
apron are provided with pins for carrying the fibre as it is fd 
thereto nal delivering it to the weighing apparatus. In order to 





dao with the firing-pin. The extractor-pin extends through 
the base-pin and forward through the cylinder frame, and is 


feed the fibre to the pins of the vertical apron, an additional apron 





| 
| 








539 


ENGINEERING. 





[Oct. 21, 1892. 





= 





is mounted, upon which the fibre is placed, and is drawn there- 
from and delivered to the pins of the vertical one by means of 
feed rollers so arranged that, when the necessary weight of fibre 
has been delivered to the weighing apparatus, the additional apron 














and feed rollers are stopped together with the vertical apron 
until the fibre is delivered to the travelling apron from which it is 
fed to the carding cylinders and rollers, (Accepted September 14, 
1892.) 


19,120. J. B. Alliott, Nottingham. Dealing with 
the Refuse of Towns. [7 Figs.) November 5, 1891.—This 
invention relates to means for dealing with the refuse of towns. 
1, la are screens arranged one behind the other and adapted to be 
withdrawn through slots 2, 2a formed in the top of the flue 3. 
The screens are respectively attached to chains 4, 4a that pass over 
pulleys 5, 6@ mounted on standards 5* and which are provided 
at their other ends with counterbalance weights. The pulleys 
have notched wheels 7, 7a respectively with which engage teeth 
8, 8a formed on the ends of weighted levers 9, 9a pivoted at 9* to 





the standards 5*. When the screen 1 is moved into its lowest 
position in the flue, a projection 6* on the counterbalance weight 6 
acts against the weighted end of the pivoted lever 9a and disengages 
the other end thereof from the notched wheel 7a, thereby releas- 
ing the pulley 5a and allowing the other screen la to be withdrawn 
for cleaning. When the screen la is lowered, a similar projection 
6* on the weight 6a comes in contact with the weighted end of 
the pivoted lever 9 and releases the pulley 5, whereupon the 
screen 1 can be withdrawn when desired. (Accepted September 
14, 1892). 

19,140. A. J. Yorke, London. Producing Available 
Hydraulic Pressure. [8 Figs.) November 5, 1891.—This 
invention has reference to means for producing available hy- 
draulic pressure, and consists in the combination with an an- 
chored vessel of pumps external thereto, and either anchored to 
the bottom or slung from the ship, so that the rise and fall of the 
latter, according to the swell, causes the pumps to deliver water 
under pressure. Both the float E and the cylinder F are made 
fast to each other so that they can only move together. Gis the 
pump piston and g its rod. His a guide ring loosely surround- 
ing the cylinder F, and h a pair of guide-rods fast to the ring by 
their lower extremities. The float is bored to allow the rods h to 
pass through it, the holes through which they pass being larger. 





¢ are a pair of guides upon the sides of the jump cylinder, in 
which the rods / respectively move. The upper extremities of 
both rods and the piston-rod g are made fast to the lateral exten- 
sion of the bracket D. A loop projects from the bracket, and 
serves as aclip to prevent the rodsg,h, from being bent or 
moved outwards from the bracket, a second lateral extension 
being adapted to serve asa distance piece to keep the rods away 
from the vessel's side. Both suction and delivery pipes J and K 
are furnished with non-return valves, the former being long 
enough for its open end to be always submerged, and the latter 
led through the vessel's side. It terminates in a storage vessel, 
into which the water is first pumped, and in which the pressure 
is subsequently generated by the continued action of the pumps. 
{Accepted September 14, 1892). 


18,110. E. Hollingworth and W. Mitchell, Hud- 
dersficld. Warping Machines, {7 Figs.) October 22, 
1891.—This invention has reference to machines for winding 
warp in sections upon a_ revolving horizontal cylinder, the 
object being to make the cylinder stop self-actingly when a sec- 
tion of warp has been wound thereon and completed. To stop 
the machine when each section of warp has been wound on the 
swift, on the shaft of the latter a boss is fixed, on which is a pro- 
jecting lug, so placed that when the swift has travelled endwise 
the required distance, the lug, whilst revolving, comes into con- 
tact with a finger fixed to a cross-shaft which is made to rock 
thereby, and in doing so the cross-shaft acts on the stop rod, and 
transfers the strap from the fast to the loose pulley, and simul- 
taneously therewith the rocking shaft rings a bell in order to 
arrest the attention of the workman, When a section of warp has 
been wound upon the swift, and the machine stopped, the 
operative causes the swift to traverse backward endwise the width 
of the section by means of a lever attached to a pinion in gear 
with a toothed rack projecting from a bracket on the shaft of the 
swift, a collar on the opposite end of the shaft determining the 





exact distance the swift has to be moved backward. A heck, 
which must be moved by the workman, is employed. In order to 


cause the swift to move endwise 3elf-actingly whilst revolving, on 
the end of the shaft a sleeve is placed having a screw thread cut 
thereon working in a half nut, which bears upon the upper half of 
the screwed sleeve, a toothed wheel being attached to the latter 


Steginal 








and being driven by wheels from the shaft of the swift, but ata 
different speed, so that as the swift revolves it is drawn endwise 
by the screw running loose thereon, the distance being regulated 
by change wheels. (Accepted September 14, 1892). 


16,303. T. Gare, Stockport. Sprigging, Rivet: and 
Nailing Machines. (27 Figs.) Seemier 25, sr pals 4 
invention relates to sprigging, riveting, and nailing machines, and 
has for its object to provide means whereby the driving of pieces of 
wire into the sole or heel for a wearing surface, and not a binding 
medium, is effected mechanically and by previously forming a hole 
partly through the same instead of by hand. The sole or heel is 
sprigged when either attached to ordetached from the upper, and 
the length and distance of the sprigs are altered at will, the sprig 
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driven in to form a level or a raised wearing surface, or so as to 
project from the inner side of the sole, when sprigging it detached 
from the upper. A head can be formed on the sprig or nail, or on 
a rivet for binding purposes, between the cutting off and the in- 
sertion of the same into the sole or heel. Means are also provided 
for facilitating the sprigging, riveting, and nailing of two rows 
simultaneously, and for preventing the end of the peg from bend- 
ing on being cut off by the knife in the support. (Accepted 
September 14, 1892). 


15,265. E. K. Dutton, Manchester. (4. Mathies, Ham- 
burg, Germany.) Metal Rolling Machinery. [16 Figs.) 
September 9, 1891.—This invention relates to the rolling of hollow 
shafts and tubes, and has for its objects to facilitate the clamping 
of the rolls and mandrel bulbs. A series of two rolls is mounted 
in each of two carriers, which are themselves mounted within the 
housings, each carrier being arranged to turn upon an axis and 
having its rolls fitted to revolve upon axes, which are concentric 
with the axis of the carrier. The rolls are arranged in pairs, one 
of each pair being in one carrier and the other in the other. One 
pair can be quickly changed for another by rotating the two 
carriers to the required extent, or the rolls may be brought into 








position by vertical and horizontal movement of the frames carry- 
ing the rolls, the housings being adapted to receive and carry the 
frames. The rolls are driven by shafts, mounted to slideinto and 
out of engagement with rolls which are formed with square or poly- 
gonal eyes. When rolling hollow shafts or tubes, a double-ended 
mandrel is used, and is carried so as to be held by both ends, and 
adapted to receive bulbs which can be quickly changed. The ingot 
is fed to the rolls by means of hydraulic rams connected by rods 
with a crosshead. The method of connecting and disconnecting 
the rolls with and from the actuating shaft, may be employed 
when it is desired to quickly separate rolls which are not mounted 
in revoluble carriers. (Accepted September 14, 1892). 


11,466. C. L. Goehring, Alleghany, U.S.A. Rotary 
Cutter Heads. (4 Figs.) July 6, 1891.—This invention relates 
to rotary cutter heads. A is the shaft and B the cutter-head 
upon which the cutters C are secured by headed bolts D fitting 
into T-slots in the head B and passing through the cutters, out- 
side which nuts are screwed upon the bolts, thus fixing the cutters 
in position. The head B is extended at one or both ends, forming 








a projecting tube, which is provided with saw cuts E!, so as to 
impart to the tube the necessary spring. The outside of the 
nipple E is screw-threaded, snd a nut F which may be tapered to 
correspond with the 7 of E is screwed upon it, so that the 
separated portions of F, as the nut is screwed further on the 
nipple, are caused to grip the shaft A, and thus hold the cutter- 
head firmly upon it. (Accepted Se) tember 14, 1892). 

16,883. A. Dongil], Leeds, Yorks. Cranes. (3 
Figs.) October 5, 1891.—This invention consists in means for 





carrying cranes. The crane consists of a barrel and movable 
pulley arrangement for hoisting and lowering, and a rope or 
chain and pulleys for traversing in and out the hoisting -car- 
riage. The framework of the crane is suspended from a circular 
track, which is carried from the roof of the warehouse room. This 
track is provided with a fixed circular rack, into which a pinion 
wheel, carried from a bracket in the framework of the crane, 
gears ; the rotation of the pinion causing the crane framework 
and jib to rotate. The jib for roof cranes is horizontal, and passes 
through the framework, so as to enable a balance weight to be 
attached at one end, a vertical pull on the support carrying the 
framework being thus insured. This support may consist of a 
small cylinder with a flange at the upper end for attachment to 
the roof, and a flange also at the lower end on which the circular 
track is fitted. Rollers connected to upwardly projecting 
brackets or parts of the framework casting carry the crane sus- 
pended from the circular track. A centre vertical shaft passes 
through the roof down to a socket in the framework, this shaft 
being the first motion shaft and being kept continuously revolv- 
ing, and, by means of bevel wheel and friction gearing, imparting 
motion for hoisting and lowering, traversing in and out, and 
slewing round. (Accepted September 28, 1892). 


17,279. F. H. Bentham, Bradford, Yorks. Auto- 
matic Apparatus for Drilling and Punching Circles 
and other Machine Comb: {9 Figs.) October 10, 
1891.—This invention relates to aut ti hinery for drilling 
and punching circles, fallers, gills, &c. In order to keep the pawl, 
when one is used, from engaging the ratchet until each hole is 
completely drilled, a disc is mounted by the side of the ratchet, 
and has a notch in its periphery rather less in width than the 
pitch of the ratchet teeth. This disc is connected to a lever 
adapted to be operated by the slide of the drill spindle and is so 
arranged that whilst the holes are being drilled the pawl rides on 
the periphery of the disc, and is thereby prevented from dropping 
into or engaging the ratchet teeth, but each time a hole is com- 
pleted, the disc moves to a position so that the notch in its 
periphery leaves the paw] free to engage the ratchet, and operate 
the mechanism moving the comb. And as the notch is in 
width than the pitch of the teeth, the pawl in the act of moving 
the ratchet, engages the side of the notch and thereby brings the 
periphery of the disc to such a position that it forms a guard by 
the side of the next tooth and prevents the pawl engaging the 
laiter until the disc is moved after the hole is completed. 
Means are provided for stopping the traverse of the drill spindle 
and the movement of the cone being drilled in case the drill 
or punch breaks. (Accepted September 28, 1892), 


17,477. J. Suffield, London, and J. Williams, Old 
Charlton, Kent. Drain Testing Appliances. [5 Figs.) 
October 13, 1891.—This invention consists of a drain-testing appli- 
ance in which is placed a small glass tube containing a chemical 
such as essence of peppermint, the appliance being floated down 
past the seal of a trap of a drain for a certain distance, when by 
pulling a string attached to it the glass is broken and the strong 
smelling chemical deposited in the drain, any leakage being de- 
tected by the escape of the perfume. A thin metal case of tin is 
formed open at both ends, within which a spring arm is hinged 
capable of being moved down by a key and caught and retained 
in position. A thin glass tube is also placed in the case in sucha 
— as to be struck and broken by the spring arm, when the 

atter is released, this tube holding the strong smelling chemical 

and being sealed at the end and placed within a spring attachment 
prepared to receive it and capable of sliding in a groove in the 
metal case. The spring arm is detained downwards by catching 
against the shoulder of another hinged arm, this latter in turn 
being acted upon by ashort arm of a lever pivoted near the bottom 
of the case and arranged so as to catch against the turned down 
edge of the hinged arm, the shoulder of which maintains the 
spring lever in a fixed downward position. When the long arm 
of the lever is pulled, the hinged arm falls down by gravity and 
the shoulder no longer retains the spring arm, which returns 
violently to its upward position, breaking the glass tube in its 
passage. (Accepted September 28, 1892). 


17,506. J. McHardy, Chiswick, and W. G. de F. 
Garland, East Molesey. Turning Lathes. [4 Figs.) 
October 14, 1891.—This invention relates to turning lathes. 
The bearings of the mandrel consist of compound cones, so 
adapted to each other, and to the rigid — into which they 
are introduced, as to be always readily adjusted. The head is 
provided with conical apertures corresponding to the cones of 
the mandrel, but of greater dimensions and with keyways. A 
metallic core corresponding exactly to the shape and size of the 
mandrel is adjusted in the head. This will leave a space at each 
end which is filled with white metal, and when the metallic core 
is withdrawn, the bearings of white metal are ready to receive the 
mandrel, thus producing compound cones all adjusting them- 
selves to their respective positions and influenced by the single 
adjustment of one of the mandrel cones, The cone bearings form 
a male adjustment in the head and a female one, as to the conical 
mandrel may be thus made of any material cast in the head, the 
metal running into the keyway and forming its own key to pre- 
vent revolution. (Accepted September 28, 1892). 


18,224. W. Mills, London. Purifying Fats, &c. 
{4 Figs.] October 23, 1891.—In this invention fats which possess 
a colour or smell which render them less valuable, are melted and 
raised to a temperature of 120 deg. Fahr., and then introduced 
into a ‘‘ mixer.” If the fat is not injuriously affected by hydric sul- 
phate, itis then agitated with a quantity of a solution of sulphuric 
trioxide dissolved in hydric sulphate, until the colour or smell is 
destroyed, after which the acid is allowed to subside to the bottom 
of the fat, which is then drawn off. The sulphuric trioxide may 
be heated in a vessel apart from the fat, conducting the volatilised 
trioxide into the oil and intimately mixing it therewith until the 
desired result has been obtained. The fat is afterwards washed 
with water or alkaline lye steamed, filtered through animal or 
wood charcoal, means being provided for removing any traces of 
hydric sulphate or sulphuric trioxide or their production. (Ac- 
cepted September 28, 1892). 

18,231. D. Rylands, Barnsley, Yorks. Producing 
Carbonic Acid Gas. [1 Fig.] October 23, 1891.—This in- 
vention has for its object the production of carbonic acid gas. 
Coal is placed into a retort which, after being subjected to the 
necessary heat for getting off the illuminating gas, has its tem- 
perature lowered, so as to make carbonic acid gas immediately, 
a supply of atmospheric air being allowed to enter. The re- 
tort is fitted up with two sets of gas pipes, one to take off the 
coal gas for illuminating or burning, the other to take off the 
carbonic acid gas. The carbon collected from the smoke, and 
also fine coke from open coke ovens, can be treated in these 
retorts for securing carbonic acid gas. After the gas has been 
passed frcm the retorts it is thoroughly washed and cleansed 
from all impurities, when it is ready for being compressed into 
tubes. An exhaust arrangement is applied to each retort, so as 
todraw off the gases as preduced. (Accepted September 28, 1€92). 


UNITED STATES PATENTS AND PATENT PRACTICE 
Descriptions with illustr:tions of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENengERING, 35 and 26, Bcdford- 
etreet, Strand, 
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THE SOUTH AMERICAN OIL-FIELDS. 
(Concluded from page 478.) 

THE most recent attempt to exploit the great 
petroleum fields of Peru is that of the Mancora 
Petroleum Syndicate, which has its headquarters in 
London. This company has for its chairman Mr. 
Murray Griffith, of the Stock Exchange, and, if 
the tail and body of the corporation are as ener- 
getic, and have the same business capacity and 
acumen, as its head, nothing short of a total sub- 
mersion of the district, as in the case of Krakatoa 
in the Straits of Sunda, will prevent the oleaginous 
riches of Peru being exposed for sale in the marts 


superintendent of the Pacific Steam Navigation 
Company, in 1840 discovered true coal in the 
Morro de Talcahuano, Chili, and took from the 
beds over 30,000 tons for use on board the steamers. 
This mine, as well as others in different parts of 
the Republic have been worked since with good 
result. 

The Peruvian Government sent some engineers 
to examine the district of Tumbes with the view to 
discover if coal was to be obtained there. The 
result of the expedition is summed up in the follow- 
ing report: ‘‘. .. The land is characterised in 
places by sandy capes alternating with others of 
plastic clay, which contain a species of coal called 








53! 
Recapitulation. 
Per cent. 

Water ... ig al se: aa 8 
Tar and oil—‘‘ empireumatico” ... 6 
Pure carbon ... Co ge 46.2 
Ashes ... ae ae 3.8 
Volatile substances... 36 

100.0 


The results obtained from lignites in Germany, 
France, and Chili are compared in the subjoined 
Table. 

“The result is that the lignite found at Tumbes 
combines all the elements contained in. the best 
lignites known, and which, like these, can be used 





















































































of the world. The company’s engineer went to the | ‘lignita.’ The three classes of lignite known to | in trade and for all common purposes. 
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ground in July, 1891, and as he passed along the 
coast line from Talara, where the property begins, 
he noticed that the sea foam was discoloured, 
ranging from a pure white to a very dark and 
dingy yellow. It was greasy to the touch, but 
was entirely without odour. These traces were 
particularly noticeable in the small bays, where 
the action of the currents and wind was not 
strong, but they gave no indication as to where 
the oil came from. Further up the coast he 
reached the oil springs of Siches, where, at the 
base of the hills which form a ravine running 
inland, he found the oil oozing from the sand- 
stone. On making a small hole in the earth it 
was immediately filled with ‘‘pure green oil, 
quite fresh and frothy.” This report from Mr. 
Scott, of Canada, a well-known petroleum expert, 
was trustworthy evidence of the existence of oil 
in the vicinity, and sufficient to induce the com- 
pany to proceed with the work. 

Before entering into the details of the wells 
that have been tried, it will be of interest to note 
the connection between the petroleum and coal 
deposits in this region. That good coal has been 
found in many parts of western South America is 
well known. Captain Peacock, R.N., while marine 


mineralogists are found here, the most abundant 
being the bituminous, which is the best, and the 
qualities of which are similar to the most ancient 
form of coal. 

‘* Extracting the lignita and submitting it to 
immediate analysis has enabled us to classify it as 
follows: The fossil carbon of Tumbes is in appear- 
ance like the wood from which it originated. It is 
of a clear greyish black colour, glassy lustre, and 
close construction. It also contains small quanti- 
ties of pyrites of iron, yellow and white. 

‘* Twenty grains of lignita distilled in a glass re- 
tort yield: 


Per cent. 
Water 8 
Tar a Bue 6 
Carbon and ashes 50 
Volatile substances 36 
100 


‘In distillation there is the same odour which 
characterises all lignites. One gramme of lignite 
well pulverised, yields ashes which are white with 
reddish yellow tinge, because of the pyrites of iron 
which, in evaporation, is transformed into peroxide 


At the south, twenty-four miles from Tumbes, the 
earth changes to a rocky, sandy, calcareousclay. To 
the east, as far as the twenty-two miles explored, 
on the bank of the river which runs eastward, are 
the same characteristics as are met with along the 
seashore. At the north they are found at a depth 
of six to eight metres. The inclination of the veins 
is variable, and the same undulations are to be 
observed as are found in a general descent from 
south to north and from east to west. There are 
places where six or seven veins of lignite can be 
seen, although their maximum depth does not 
exceed one metre. The different veins of lignite 
are separated by sandy soil four or five metres in 
depth. 

2 All this proves that by taking in hand the 

working of these mines more vigorously than has 
been done up to the present, owing to the fact that 

in the village of Tumbes no competent workmen 

could be found, the Government can be assured of 

a source of wealth unheeded and forgotten until 


w. 

“Tt will be necessary to obtain workmen and 
proper tools for the exploration of ground sq 
brittle as that formed by lignita, and to excavate 
50 or 60 metres deep where there is every 
evidence that great results will be obtained. Not- 
ing the advantageous position of the carboniferous 








of iron and weighing’3.8 per cent.” 


mines which we are speaking of, and the quality of 
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the lignita which they contain (equal to the cele- 
brated coal of Chili), by supplying the numerous 
industrial enterprises which need this combustible 
there is a sure income in itself, besides the market to 
which the Government may sell lignitas which are 
consumed at the present day. We judge that there 
should be no time lost in making the expenditure, 
which would insure a large and handsome revenue, 
and great economy in sustaining the national 
marine, and open a newhorizon to the villages in the 
province of Payta, which could be classed as among 
the most richly situated in the republic as soon as 
the working of the mines of wealth which they con- 
tain should be commenced.” 

Thus, the engineers of the Republic called at- 
tention to the resources of the country and appealed 
for their development ; but, as in all countries 
where there is always an uncertainty as to the 
ruling power from time to time, enterprise is sacri- 
ficed to political ambition. 

To return to the petroleum deposits, the greatest 
difliculty to be contended with is that of obtaining 
an adequate supply of fresh water, and the next 
is that of storing the oil at a suitable place for 
shipment. Inthe map given on the previous page, 
the positions of the wells are indicated, but the 
supply is not anything like suflicient for the needs 
of the district. 

The oil district of Tusillal is distant from the sea 
about 6 kilometres, but its products must be taken 
to Zorritos, where there is a bay. The oil region 
is three leagues distant from the nearest water at 
Papagayo. The oil lands of Barranca de Peroles, 
Punto de Piro, and Gigantal, can ship their pro- 
ducts at the bay of Boca de Pan, 14 leagues from 
Gigantal, which is the most distant of the three. 
They must rely for their water on the well at the 
place called Pejio de las Arrieros, which is about 
one league from the sea. 

The oil land of Palo Santo has a tranquil sea 
front and can obtain water from Lake Abejas, 
which is close to the coast, and therefore unreliable, 
but it is stated that a larger supply can be obtained 
by means of an artesian well if sunk near the oil 
lands. The same lake (Abejas) can supply water 
to the oil lands of Peiio Redondo and Cardalito also. 
The oil lands of Culebra and the north of Punto de 
Mero can obtain a supply from Plateros, which is 
two leagues from the sea and south of Gigantal. 
Their products could be shipped from the coast 
opposite to the (Juebrada de wlio or from the 
Punta de Mero. The oil lands extending from the 
south of Punta de Mero to the north of Peiia Negro 
have the wells at Canoa within one league of them. 
At Punta de Sal there is a small well near the 
shore for supplying the inhabitants. However, 
it is said that there isa small lake hidden some- 
where among the Quebradas, and this, when found, 
would afford a supply for the Punta de Sal and 
(Quebrada Seco oillands. What better illustration 
of tropical indolence than this? A lake lies hidden 
among the neighbouring hills, yet the natives would 
prefer to wait until some subterranean convulsion 
shifted it towards their village than go and seek it 
for their own benefit! It may be that their con- 
sumption of the liquid is limited to drinking it— 
and then only under compulsion—so that the capa- 
city of their well is sufficient for a large area. The 
oil lands of Bravo, Salina, and those which separate 
at Quebrada Seco, can ship direct, as the sea 
along their coast is tranquil, and there are some 
small wells near at hand, and also a running stream 
near the Quebrada of Mancora, about a league away. 
In this vicinity there are several wells which may 
be utilised if attended to. 

At Cabo Blanco there is a well, said to be 70 or 
80 metres deep, and this should furnish a supply 
of water to the Pefia Malo, Quebrada Verde, 
Organos, and Nura oil-fields, as well as those to the 
northward. There are good bays in the vicinity of 
Pena Malo, Organo, and El] Nu:o, so that shipping 
would be easy. At Siches is another well of great 
depth which could supply the surrounding districts 
of Restin and Quebrada de Monte. It must bestated 
that very few of these wells supply a drinkable 
article, but if the quantity is maintained it would do 
for boiler work with proper care. The lands at 
Breita, although farthest from the coast, seem to be 
best provided with wood and water. The roads in 
the district, like those in all broken countries in 
the tropics, are decidedly capable of improvement, 
but are good enough if it is only a question of 
using them on mule-back. Here and there short 
stretches of tolerably level ground are met with, 
but they are the exception, and when it becomes 





necessary to shift machinery or other heavy articles 
over them a frequent enlargement of the fourth 
letter of the alphabet and rupture of the second 
commandment is the result. Spanish Americans, 
be they in Mexico, Central America, or South, are 
delightfully indifferent to everything appertaining 
to travel in their own countries. They know no 
distance, neither do they recognise any difficulties 
in getting over the ground once they are in the 
saddle. They have accomplished their part of 
the work by mounting, the animal is expected 
to do the rest, and if, by reason of the bad 
roads, they are put to any inconvenience they 
blame the poor brute and pay him with the mur- 
derousspur. If you ask a native how far such and 
such a place is he will tell you politely enough 
‘* Alli no mas,” but do not imagine that you are at 
the end of your journey for all that. ‘‘ Over 
yonder’ may mean a mile or a league, or even 
more. The same applies to the condition of the 
roads ; what may be to him a ‘‘ bueno camino” 
would be to the general traveller a veritable road 
to Jordan. 

In the oil lands of Tusillal the oil rises to the 
surface, but, nevertheless, to obtain a good quality, 
well-driving is necessary in order to utilise the 
gas pressure to force out the oil that has not 
been losing its volatile properties by percolation 
through the comparatively light surface earth. Oil 
also shows at Siches and around Cabo Blanco. In 
the other districts the oil can only be traced by its 
effects upon the sea water along the coast, and the 
perceptible odour which prevades the atmosphere 
at times. 

The first well for the Mancora Company was 
driven near Tusillal in December last to a depth 
of 820 ft., when it was abandoned, although oil 
showed several times. The abandonment of this 
well was most unfortunate, as at 820 ft. the drill 
was going through ‘‘dark loam with broken shale 
and slate,” indicating that the true oil-bearing 
strata were not yet reached. A ‘‘ very heavy gas 
vein” was struck at 324 ft., the noise caused by its 
escape being heard a long distance from the 
“rio,” That the shale found at the bottom of 
the well was an entirely different deposit from 
that in the upper portion is proved by the fact 
that one was left at a depth of 382 ft., while the 
other was entered at a depth of 704 ft., 322 ft. 
of clay, sandstone, and conglomerate separating 
them. Another interesting fact connected with 
this well is that when the sandstone was passed the 
traces of petroleum ceased for a time, but as soon 
as the lower stratum of conglomerate was pene- 
trated the oil traces began to be noticed. This 
would seem to indicate the existence of two sepa- 
rate oil-bearing strata, such as puzzled the drillers 
in northern Pennsylvania and Canada for some 
time, but which proved so productive eventually. 
Experts who have been consulted as to this well 
are unanimous in saying that it was a great pity 
that the well was not carried down a few hundred 
feet further, as there was every indication of the 
oil deposit at the lower level. However, as the 
well was ‘‘torpedoed” at 562 ft., it would be 
cheaper to bore another than to try and reopen and 
case the old one. The water which fills the well is 
highly charged with iodine, and some of it is now 
being analysed to discover if it is worth working. 
There was also a vein of fresh water struck in this 
well at 40 ft., and as it was reached during the 
‘*dry ” season it indicated an adjacent subterranean 
catch-basin, which, if found, may have solved the 
water poblem for the district. 

The second well, started in May, reached a depth 
of 390 ft., when, owing to a faulty condenser 
which necessitated the use of salt water, the boiler 
became so impaired that work had to be stopped 
until another boiler could be obtained. At the 
depth reached the indications of a good supply of 
oil were such that it is a matter of regret the boiler 
did not hold out for a few weeks longer, for, when 
the drilling ceased, there was 75 ft. of oil in the 
well, and the strata entered was such as to indicate 
that the oil sand was not far distant. 

The latest reports from the Talara oil district, 
south of Cabo Blanco, are that five wells produce 
800 barrels per day. In the Zorritos district 
Major Harris has started a well near La Cruz, and 
is determined to make it the deepest in the oil 
regions, as the formation indicates a synclinal 
basin in which the oil has collected on the volcanic 
rock. As regards the sale of the oil, an American 


company in California have offered to take from 
150,000 to 1,000,000 barrels per year at a fair price 





and send their tank vessels for it as soon as the 
wells are in shape for supplying. 

Here the want of a water supply is apparent, and 
that must be overcome before steam can be econo- 
mically used as a motive power. The character of 
the soil passed through was such that the drill could 
be worked (slower, it is true), by mule or oxen power 
direct. The walking beam could readily be operated 
by the crank if the band was carried to a capstan and 
the same fall given to the drill-rods. The follow- 
ing report contains much interesting information. 
Report oF Proressor Boverton Repwoop, F.R.S.E., 

oN Ol FROM THE HEATH CoMPANY’S WELLS, NEAR 


TUMBES, 
London, September 21, 1891. 
“Specific gravity (60 deg. 
Fahr, .859 
38 deg. Fahr. 
Below zero Fahr. 
Dark brown, with 
but little fiuor- 
escence 
Odour ... ie as Agreeable 
Result of Distillation into Tenths by Volume under Ordi- 
nary Conditions at Atmospheric Pressure. 


Specific 
Number of Temperature Gravity 


Flashing point (Abel test)... 
Cold test eee Ses a 
Colour... 


Remarks. 


Fraction. of Distillate. at 60 deg. 
Fahr. 
1 240 to 310 738 Ignites at common 
temperatures. 
2 310 ,, 352 754 Flashes at common 
temperatures. 
3 352 ,, 410 tir 
4 410 ,, 480 .800 
5 480 ,, 550 .830 
6 above 550 859 
7 »» 550 886 
8 » 050 .906 
9 >. 960 894 Specific gravity re- 
duced by cracking. 
10 » 550 913 


Towards end of distillation ‘‘cracking ” commenced, 
and the specific gravity of the distillate was thereby re- 
duced. This would not occur with the use of superheated 
steam in the ordinary process of distilling the lubricating 
oils on a large scale. The latter fraetions of the distillate 
bear exposure to a temperature of zero Fahr. without 
— or any distinct crystallisation of solid hydro- 
carbons. 


Percentages Commercial Products by Weight. 
Petroleum spirit ass Pet 11. (15 per cent. 
by volume) 
42. (45 per cent. 


Kerosene (specific gravity .808 
by volume) 


F. P. Abel 73 deg. Fahr.) 
Intermediate or heavy oils... 
Joke and loss ... a ; 5.5 


100. 

The results obtained clearly indicate that crude petro- 
leum, similar to the sample examined, may be regarded 
as a valuable source of kerosene and lubricating oils, but 
the behaviour of the latter fractions of the distillate, 
when exposed to a very low temperature, is inconsistent 
with the presence of solid paraffin in commercially avail- 
able quantity. It will be noted that I have placed the 
limit of specific gravity of the kerosene at 808. 

In doing so I have been guided by the specific gravity, 
colour, and odour of the succeeding fraction. On this 
basis I have obtained 45 per cent. of a burning oil which 
is nearly superfine white in colour. 

It would be practicable to increase the yield by a 
further 10 per cent., without adopting any special system 
of distillation, but the quality would be to some extent 
sacrificed. (Signed) Boverton Repwoop. 


Report OF PROFESSOR BOVERTON REDWOOD. 
January 12, 1892. 
Report on Sample of Crude Oil marked Siches. 

Colour.—Dark brown by transmitted light, and ex- 
hibiting the cheracteristic fluorescence of petroleum, 

Odour.—Slight, not disagreeable. 

Specific gravity (at 60 deg. Fahr.).—.920. 

Flashing point (Abel test).—.122 deg. Fahr. 

Cold test.—Below zero Fahr. 

Viscosity (by Redwood’s viscometer), at 70 deg. Fahr. 
—69.41. Rape oil at 60 deg. Fahr. =100. 

Fractional Distillation Test.—The sample commenced 
— freely at 320 deg. Fahr. The first tenth b 
volume distilled below 490 deg., and the second tent 
below 550 deg. The densities of the first five fractions 
—_ one-tenth by volume of the crude oil) were as 
follows : 


Number of Fraction. Specific Gravity at 60 deg. Fahr, 
nt .823 





2 869 
3 889 
4 -209 
5 915 


The crude oil yielded altogether 92.75 per cent. of dis- 
tilled oil, the residual coke amounting to 3.75 per cent., 
and the loss in the operation (incondensible gas) to 2.5 per 
cent. When the last fractions of the distillate were cooled 
to zero Fahrenheit there was no separation of solid hydro- 
carbons. 

The sample presents the characteristics of crude petro- 
leum of good quality obtained from or near the surface of 
the earth, the conditions of its occurrence having resulted 
in the loss by evaporation of the more volatile constituents 
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usually present in crude petroleum obtained from drilled 
wells. The sample would yield only about 5 per cent. of 
kerosene by ordinary process of distillation, but it would 
be reasonable to anticipate that petroleum obtained by 
drilling in the locality would contain a considerable 
amount of this commercial product. 

Petroleum similar to the sample would form a valuable 
source of excellent lubricating oil, and would also be well 
adapted for use as liquid fuel. It might also be employed 
as a source of gas for illuminating purposes. The sample 
resembles the crude petroleum of Baku in being practi- 
cally devoid of solid hydrocarbons. 

(Signed) Boverton REDWoOD. 

The following is a copy of actual duty and 
charges paid on 100 cases (10 gallons each) of 
American refined oil imported into Payta, March 
5, 1891, through Mr. John Hopkins, Consular- 
Agent of the United States. The following figures 
have been reduced to American gold at the rate of 
75 cents per Peruvian sole : 


Dols. 

Duty, net per case ... 1.58 

Costs of various kinds .29 

Total duty and costs paid... sisi 1.87 
Agent’s commission and rent of ware- 

ouse, per case ae ue Re 13 
Total cost per case, besides cost in 

United States and freight toPayta 2.00 


Present Pricesof Refined Oil in Payta. 


ols. per Case, 
American (Luz Diamante) delivered to 
retailer = wed aad we Bed 5.00 
Zorritos best, delivered on board ship ... 2.25 
‘Talaras “a a Pe 3 1.25 
Dols. per Ton. 
Talara fuel oil, sold to Lima Gas Com- 
pany and delivered in Callao ... . 13.50 
£ per Ton 
Talara fuel oil, sold to Lima Railroad 
Company and delivered in Callao 200 
Refined oil imported from America in Cases. 
year 1890 ... igs a4 ees aaa 101 
Refined oil imported from America first 
six months, 1891 ... sok oye oes 450 
Refined oil exported from Talara to all 
points, 1890 (of this number 29,250 went 
to China) .. wae 3a ite ... 46,589 
Refined oil exported from Talara first 
six months, 1891 ... Ne ee ... 45,255 
Refined oil exported from Zorritos, 1890 29,494 
” ” ” ” first 
six months, 1891 ... AS pee Hae “OQTEe 
The above was copied from the Custom 
House record at Payta. 
Total oil refined at Talara... hs ... 11%:200 
», number of cases exported or sold 91,844 
aa <a ‘i on hand or in 
stock. . axe Syd 20,156 
The question of native labour is a matter to 


be considered in dealing with operations in the 
tropics. The members of the pedi class are all 
born superintendents. Give one enough arcz y 
frijoles to keep him from death by starvation, and 
sutticient tobacco to make cigarettes with, and he will 
superintend the diurnal rotation of the earth for 
his natural life without any indication on his part 
that he would like to change the monotony of his 
existence by a little labour. Those who are com- 
pelled to work do so grudgingly, and one need 
never be afraid of their attempting to put in over- 
time. When the resources of the country are 
developed it will be done by the bone and sinew 
imported from northern climes, where there are 
hundreds and thousands willing to toil for their 
bread. 

In the neighbouring Republic of Ecuador there 
are also large fields of petroleum, particularly in 
the vicinity of Santa Elena. The deposits of 
bitumen are very extensive, and the oil has shown 
_ itself in many places. Unfortunately the country 
is the least progressive, and it may take some time 
before it is made to realise its backward position. 
It can compare with any of its sister republics in 
the richness of its soil, and when it settles down to 
work in harness with the rest will no doubt become 
an objective point for enterprise and capital. 

Like many other hidden sources of wealth in 
South America, that of petroleum may be said to 
be still unborn, and only awaits the combined 
efforts of northern capital and muscle to deliver it 
from the womb cf the earth. 








THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorRESPONDENT.) 
(Continued from page 521.) 
On reaching Salt Lake City we expected to meet 
long-haired, wild-eyed men of stern, forbidding 
countenances ; on the contrary, 4 short pleasant- 





faced gentleman met the party and we started 
under his guidance for the Mormon Temple. 

The speculation at once became rife, especially 
among the ladics, as to whether he was a Mormon, 
and if so, how many wives he had and the number 
of his family, but no one put the question direct. 
When the party alighted from the electric car they 
were the objects of considerable attention, and in 
return they looked interestedly at the people. 
Naturally they assumed all were Mormons, and yet 
it is doubtful if any were. 

Of course Mormonism centres around Brigham 
Young, ‘‘ who, though dead, yet speaketh,” and 
what was pronounced by one of his friends to be 
an excellent likeness is given in Fig. 24. 

The first object of interest visited was the new 
temple shown in Fig. 25, page 534. This was com- 
menced in 1853, and thus far has cost 6,000,000 
dols. It is rapidly approaching completion, and if 
the Gentiles will only visit it enough, its progress 
is sure, for an admission fee of 25 cents is exacted. 
In our case it was gracefully waived, and then we 





Fic. 24. Briaguam Youna. 


were quite sure our guide was a Mormon, and so he 
was ; he was also an English gentleman who had 
been here some twenty-five years, very kind and 
desirous of showing us all hospitality. It was 
rumoured he had seven wives, but this may be an 
error ; no one asked him, but he volunteered the 
statement he had twenty-four children, one of them 
six months old, and regretted we could not visit 
his wife (he certainly used the singular form) and 
see the infant. If all the fold were as pleasant as 
he was they must be charming to meet. The 
temple is of white marble, or, to be exact, white 
granite, which is quarried fifty miles distant at 
Cottonwood Cajion. The dimensions are 200 ft. 
by 100 ft. with a height of 200 ft. The four towers 
are each 220 ft. The one on the right-hand corner 
is surmounted by a colossal gilt figure of an angel 
with a trumpet at its mouth, and very large electric 
lights are distributed about it. The effect at night 
must be grand. The walls of the building are 
10 ft. thick and the interior will be handsomely 
decorated. The situation is a commanding one 
and the structure can be seen fifty miles distant. 

A short distance from thetemple is the tabernacle, 
two views of which are given ; the exterior is seen in 
Fig. 25 and the interior in Fig. 26. This enormous 
building, made of iron, glass, and stone, is 250 ft. 
long, 150 ft. wide, and 100 ft. from floor to centre of 
dome. The design was revealed to Brigham Young 
by an angel, who was not only a good judge of 
architecture, but also a close student of acoustics, 
for by standing about in the centre of the taber- 
nacle, a whisper made at the railing to the right 
of the organ, and in front of the open door on the 
left, can be distinctly heard ; and more marvellous 
still, a pin dropped there some 3 ft. or 4 ft. above 
the railing was heard distinctly by our entire party 
when seated on the benches near thecentre. There 
are twenty doors 9 ft. wide, opening outward, so 
that the building can be filled or emptied with 
great facility. The organ at the background is a 
beautifully made and exquisitely sweet-toned in- 
strument. It was constructed by Mormon work- 
men from the native woods at a cost of 100,000 dols. 











In height it is 58 ft., it has 57 stops, and 2648 


pipes. The choir gather on either side, and 
number 500. The president and his two coun- 
sellors occupy a conspicuous sofa, while the other 
dignitaries occupy places on steps according to 
their rank, the subordinate oncs using inclosures 
to the right and left. The hall will seat 13,462, 
and the seats are free ; nor are Gentiles excluded. 
The service is largely of song, together with read- 
ing from the Mormon Bible, and then there may 
be a short discourse from any of the officials who 
desire to speak. They have a Communion service, 
using the water of the Jordan in place of wine. 

A little beyond the Tabernacle is the Assembly 
Hall, shown in Fig. 27. This is also of granite ; 
it cost 90,000 dols., and will seat 2500. On the 
ceiling, which is divided into sixteen panels, is a 
grand fresco illustrating the history of the Mormon 
Church. One scene shows the angel delivering 
the golden plates to the founder of Mormonism, 
Joseph Smith. These were written in a cipher 
that only Joseph could translate, and contained the 
foundation of what is now the Mormon Bible. The 
reader will understand the Mormons accept the 
Gentile Bible as far as it goes, but claim a new and 
later revelation. Acoustic properties are again a 
feature of the construction of this building, and 
many eastern architects might study these examples 
with profit to themselves and pleasure to their 
audiences. East of this is the Mormon Tithing 
House and printing office, Brigham Young’s resi- 
dence, the Lion House and the Beehive House, so 
named from having a carved lion on the one and a 
beehive on the other. Here is also a pretty school- 
house, where his seventy-eight children attended. 
A man with such a family was certainly entitled to 
a private school. The late Artemus Ward used to 
tell of a flourishing young ladies’ seminary with 
thirty-five pupils which came to grief by a sly 
Mormon elder eloping with the whole of them. 
Eagle Gate, which spans the street, has four piers 
with a carved eagle over the centre resting on 
supports 1unning to each pier. 

As to the Tithing House, a word may be said. 
When the Mormons were in full possession, the 
payment of one-tenth to the Church was rigorously 
exacted, but now, of course, it is voluntary, 
although my informant told me all true Mormons 
paid it, and if he made 200 dols. he at once sent 
20 dols. to his church. Was it any wonder that 
with such a revenue, and in the midst of such a 
fertile region, the Mormon Church grew enormously 
rich? Brigham Youngalso built a theatre in 1862, 
which is to-day an imposing structure. It is 175 ft. 


long by 80 ft. in width, and will seat 1500. It is 
built of adobe and finished with granite. The 


style of architecture is Doric. 

A great source of revenue to the Mormon Church 
is the Zion Co-operative Store. Our party was 
taken through this enormous establishment, which 
would be acredit to any city inthe world. The first 
floor, stored with dry goods, will compare favour- 
ably with the best New York and London stores in 
attractiveness and tasteful arrangements. The 
writer on seeing the other floors was reminded of 
the Army and Navy Stores in Victoria-street. The 
large shoe factory was another feature, but whether 
the Mormons make the ‘‘ shoes of righteousness”’ 
or not, they certainly turn out a good article. Every- 
thing, apparently, can be purchased at the store, from 
a triple-expansion engine to a thimble, and from a 
cotton pocket handkerchief to a Paris dress. The 
aggregate business exceeds 6,000,000 dols., and 
some of the party who had dealt with this establish- 
ment, said all accounts were paid promptly on the 
first of the month. 

The territory of Utah was almost unknown until 
1833, and was considered as a desert. That year 
Captain Bonniville explored it to some small extent, 
and in 1842 to 1846 Colonel John C. Fremont 
made further explorations ; there were then a few 
tribes of Indians as its inhabitants. In 1847 
Brigham Young and 142 pioneers came into the 
region. Their first action was to begin the irriga- 
tion and planting of this arid waste. Young 
certainly was a remarkable man and gifted with 
great foresight. He also knew how to turn any 
unusual event to his own benefit. For instance, 
when there was a sudden advent of sea-gulls, which 
devoured an army of black crickets that threatened 
to devastate the crops, this was set down as a 
miraculous interposition of Providence. The gold 
hunters flocking to California in 1849 started up 
a ‘‘boom” in Salt Lake City, and in 1850 the 





territory was organised under an Act of Cen- 
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THE DRIGGS-SCHROEDER QUICK-FIRING GUN. 
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gress, and Brigham Young was appointed governor. 
There were then 30,000 people in the territory and 
5000 of them at Salt Lake City. The territory 
continued to grow, and in 1870 the last rail was 
laid and the last spike driven, of the Utah Central 
Railway, by Brigham Young. With this railroad 
came the usual number of new settlers, and Mor- 
monism was doomed in 1880; the population of Salt 
Lake City was then 20,678, and in 1890 46,259, while 
to-day it is upwards of 55,000. The valuation of 
property has risen from 16,600,000 dols. in 1889 to 
54,350,000 dols. in 1890. It has also 65 miles of 
electric railways. 

The climate of Utah is extremely mild, and the 
air is fresh and pure. The boast of the territory 
is the great age of its inhabitants; one of the 
common mottoes is, ‘‘ We believe it is a duty to live 
past seventy,” and under this are frequently placed 
a row of photographs of well-known inhabitants, 
some of whom are ninety, and all bearing the proud 
look due toa consciousness of duty well performed. 
The following extract serves to confirm this state- 
ment: ‘* ‘Old Folks’ Day’ isa Utah Mormon in- 
stitution, which might well be made national in 
its scope and observance. It was established by 
Bishop Hunter, of the Mormon Church, who died 
at the age of ninety years. It comes on June 22, 
and is observed as a general holiday. An excur- 
sion is given to people of seventy years and 
upwards, winding up with a banquet, a dance, and 
a generous distribution of presents. In 1887, when 
Salt Lake City had but about 30,000 population, 
she sent 750 of these ancient jollifiers over the 
Rio Grande Western Railway to Ogden. Of the 
number, 112 ranged in age from eighty to ninety- 
seven, A seventy-year old papa, trundling a baby 
chariot, with a springy tread of a young game 
rooster, is no uncommon sight on city street or 
country road.” The country seems prolific in 
every way. For instance, one man raised in 1890, 
on 20 acres of land, 1920 bushels of oats averaging 
96 bushels to the acre, and the year previous he 
had raised 104. Another man raised in 1890, 90 
bushels of barley to the acre ; 112 bushels of corn 
to the acre were also raised, and again, 947 bushels 
of potatoes, while at another point a farmer cleared 
1200 dols. per acre on strawberries; 7 tons of 
clover per acre is not unusual, and they frequently 
cut four crops of it in a season. The following 
extract from the last Chamber of Commerce report 
may be cited at this point : 

‘*The earth is absolutely wanton in fecundity. 
Rye yields an average of from 60 to 70 bushels to 
the acre ; turnips, from 400 to 600 bushels ; carrots, 
from 700 to 1000 bushels; apricots, 350 to 500 
bushels ; peaches, from 500 to 700 bushels ; apples, 
450 to 600 bushels; pears, 500 bushels ; plums, 
from 300 to 400 bushels; blackberries, rasp- 
berries, currants, and gooseberries, from 300 to 
350 bushels to the acre, and everything else in like 
profusion. Cherries grow wild in great abun- 
dance. Hops are indigenous to the soil. Nec- 
tarines flourish everywhere, and figs are raised in 
the southern valleys. Cotton grows luxuriantly 
in the lower counties, and a cotton mill established 
by the Mormons at Washington has long been in 
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successful operation. It uses about 75,000 1b. of 
cotton yearly and manufactures good domestics.” 
Nor does the human race claim any exception to 
this law. ‘‘ Be fruitful and multiply” is the rule 
everywhere, and as an evidence of this it may be 
said that at Pleasant Valley, where the p>pulation 
nunbers 2300, there are over 800 children of an 
age to attend school and 378 of younger years. 

As a mark of courtesy, the officers of the society 
were presented to the rulers of the Mormon Church, 
President Woodruff and the two counsellers, Presi- 
dent Cannon and President Smith, the latter 
being a nephew of the celebrated Joseph Smith, 
founder of the order, who was shot by a mob in 
Nauvoo, Illinois, when the people of Illinois rose 
and expelled all the Mormons from their borders. 
President Cannon is about ninety years old, but 
looks like a man of seventy. All of these gentlemen 
were well-preserved, stout men, in a most excellent 
physical condition, with fine intelligent faces and a 
luok of shrewdness which impressed the spectator 
with their ability to deal with almost any problem 
in a most successful manner. Knowing the party 
to be eastern men and thoroughly loyal to the 
Government, they spoke in the kindest way of the 
a iministration in a rather soft deprecatory manner, 
more of sadness that they should be so misunder- 
stood and maligned, but tu the writer’s mind there 
seemed to be an undercurrent of intense hatred, 
bitter and uncompromising. Nor is it to be won- 
dered at. Their claim in general is, that they 
found an absolute desert, and bent their skill to its 
improvement ; that they solved the irrigation pro- 
blem, collected people of their way of thinking, 
and by economy and prudence have created a 
populous and fertile land which they think belongs 
to them; that when their efforts had made this 
desirable, the cupidity of the Gentiles had seized 
upon it, passed laws against their church holding 
the property it has created, and, as they believe, are 
fairly entitled to ; attacked their religious beliefs 
by prohibiting polygamy, and reduced them to a 
condition of vassalism by sheer power of arms. 
There is something to be said on their side beyond 
a doubt, and that they are a frugal and industrious 
people no one can deny ; that they have solved the 
Indian problem far better than the nation at large 
is also true, perhaps because they had a lower 
order of red men to treat, but certainly to a 
great extent because they were kinder in their 
methods. 

The only answer to all this is the general state- 
ment that no nation, least of all a republic, can 
tolerate within its borders a separate system of 
government which owes no allegiance to the 
general government, that polygamy is abhorrent 
to all nations of this age, and is opposed to 
good citizenship, and that Mormonism, wherever 
it was against the public good of the nation, was 
by that very act a doomed institution, and could 
not be tolerated. That from a purely religious 
standpoint, independent of any conflict with the 
laws of the land, it is not disturbed so far as it 
is a belief, and that if they used their power 
and wealth to oppose the Government, as they 
undoubtedly did, they were in a state of re- 
bellion, and by that very act forfeited any claim to 
consideration. 

This discussion on Mormonism may be most 
fittingly closed with the grave of its greatest 
apostle, and probably its most shrewd and com- 
petent leader, which is shown in Fig. 28, inclosed 
by an iron fence. The cemetery is located plea- 
santly on a side hill, and but a short distance from 
the temple, whose corner stone he laid, but which, 
like the religion he founded, he was never to see 
complete and established. 

In the afternoon the party visited the Great Salt 
Lake. This wonderful body of water, whose only 
parallel is the Dead Sea, to which the Mormons 
love to liken it, contains 18 per cent. of solid 
matter, mostly salt and soda. It wis once as large 
as Lake Huron, and is now 100 miles long, with 
an average width of from 25 to 30 miles. Hun- 
dreds of thousands of tons of salt are made by 
natural evaporation along the shores of the lake, and 
at one place near Salt Lake City, a windy night 
never fails to pile up many tons of soda, eliminated 
by the movement of the waves. Four large rivers 
pour fresh water into it without raising its surface 
or diminishing its saltness. It was formerly sup- 
posed that no creature could live in its waters, but 
lately scientists have discovered there a few of the 
lowest orders of microscopic organisms. 

It was a great disappointment to us on our 





arrival at Garfield Beach, to learn that the weather 
was far too cold to admit of bathing, for the first 
bath in the Great Salt Lake is said to be an exciting 
event. The human body cannot sink; you can 
walk out in it where it is 50 ft. deep, and your 
body will stick out of it from the shoulders upward ; 
you can sit on it; men lie and smoke with their 
arms crossed under their heads. But the great 
difficulty is to move gracefully, to keep from 
turning somersaults and remaining heels up. The 
water is said to contain powerful medicinal 
virtues. 

The likeness of Utah to Canaan, which led 
Brigham Young and his 20,000 Mormons to settle 
there, is indeed very striking when the two maps 
are placed side by side. But with the similarity of 
contour the likeness ends unless one considers the 
methods of the old Israelites, and there indeed 
a similarity may be discerned. From a purely 
artistic standpoint also the Salt Lake is interest- 
ing ; the waters are of the most lovely and varied 
shades of blue and green, and the surrounding 
country is fertile and beautiful. We left the lake 
as the sun was setting, and looked back at it as we 
steamed away from the city, gazing across plains 
white with salt to its placid waters, over which 
was a pale green sheen ; the high purple cliffs stood 
like a gateway in the west, and on the horizon a 
broad band of gold cast a stream of glory upon the 
waves. 

The party soon reached Ogden, and were delayed 
there from bad management on the part of a rail- 
way official who sent out the regular train, which 
made frequent stops, and held back our special, 
which only stopped for fuel and water, until the 
other train was well outofour way. However, we did 
start finally, and were soon going toward the home 
of the setting sun ata fair speed, having a proud 
consciousness from our pleasant impressions of 
Ogden that it meant something to be an American 
citizen. Our course up to this point may be noted 
by examining the map shown in Fig. 29, 


(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. XXIX. 
Drices-ScHROEDER Rapip-Frrina System. 
(Fies. 556 To 562.) 

Tue Driggs-Schroeder Company are furnishing 
under contract a number of 1, 3, and 6-pounder 
rapid-firing guns to the United States Government, 
while the Government itself has acquired the right 
to manufacture guns of 4in. in calibre and have 
begun their manufacture at the Naval Gun Factory 
at Washington, D.C. 

The breech mechanism of the 4-in. gun is some- 
what different from that of the smaller calibres 
described in our last article. 

The form of the cavity in the block, as shown in 
Fig. 539, is somewhat changed. The upper sur- 
face, instead of being several plane surfaces, is 
curved, and therefore a continuous motion is given 
to the block instead of having the motion abruptly 
changed. The cam is somewhat changed in shape. 
The upper point cl! is changed and made more 
rounding, while the toe e'! is brought up much 
higher and the lower surface of the cam is made 
much more rounding, and consequentlty the lower 
surface of the cavity in the block is changed in 
shape. The downward pressure exerted by the 
cam, when revolved on the block, is gradual and 
increasing. The cocking lug c!!!!, on the firing pin 
where it presses against the cam, is also made 
rounding, so that the pressure is not brought 
against a point asin the smaller calibres. In this 
gun the shoulder 4 is a round pin secured in the 
block instead of being an integral part of the block. 
The operating handle is placed on the right side 
of the piece instead of on the left, and acts in the 
same manner as previously described. The whole 
action of the breech is the same as that described 
for the smaller guns. 

The 1, 3, and 6-pounder guns can be mounted on 
crinoline mounts as shown in a preceding article ; 
for the 4-in. gun, however, it was advisable, on 
account of the greater energy of recoil, to provide 
a recoil mount. 

The carriage for the 4-in. rapid-fire gun is shown 
in Figs. 560 to 562. The lower cone on which the 
carriage and gun rest, is a heavy casting bolted 
securely to the deck of the vessel or to the plat- 
form. The carriage rests on this cone and is pre- 
vented from jumping, on the discharge of the piece, 
by means of clips bolted to the carriage and fitting 





over flanges on the cone. The pivot, about which 
the piece is trained, is central, and the friction at 
the pivot is reduced as much as possible by the 
introduction of a disc of white metal between the 
carriage and cone. 

As shown in Figs. 561 and 562, the piece is 
mounted on trunnions but is not fixed to them, so 
that while elevated by means of the revolution of the 
trunnions, itcan recoil independently of them, and 
the direction of the recoil is always parallel to the 
axis of the hydraulic buffer, which checks the 
recoil. 

To each trunnion is attached a slide whose length 
is somewhat greater than the path of the recoil. To 
the piece is attached a saddle which works in the 
slides. By this arrangement the elevation of the 
gun is given by the elevation of the slides, while 
the gun and saddle can slide to the rear in the 
slides while the trunnions remain stationary. 

To the saddle beneath the gun is attached a 
hydraulic buffer and the cylinder containing the 
spiral spring which returns the piece to battery. 
The piston is attached to the slides in front by 
means of a transom. The rod of the piston passes 
through the hydraulic cylinder and through the 
spiral spring. To the piston in the hydraulic 
cylinder is attached a head. On being discharged 
the gun and hydraulic cylinder recoil to the 
rear, the piston-rod remaining stationary. The 
recoil is checked by means of the hydraulic cylin- 
der, incidentally assisted by the spiral spring, 
which is compressed as the piece recoils. When 
the recoil is checked, the force exerted by the 
compressed spring returns the piece to battery. 

The piece is aimed by the gunner, whose shoulder 
rests against a stock attached tothe carriage. The 
training and elevating is done by handwheels 
within easy reach of the gunner. A light shield is 
attached to the carriage for the protection of the 
cannoneers from light projectiles. 

The breech-block used in the Driggs-Schroeder 
system is lighter than that used in any other 
system. In the 3-pounder there is suflicient 
strength to support a pressure of 60 tons per square 
inch, and in the 6-pounder 70 tons, without passing 
the elastic limit of the metal; the working pres- 
sure is only about 15 tons. In the official report of 
the test on the 3-pounder, dated February 15, 
1888, it is stated that the maximum pressure 
developed was 18 tons, and under that, and fre- 
quent repetition of lower pressures, no weakness 
was developed, and it was concluded that the 
block was sufficiently strong in itself and its sup- 
ports. The breech-block of the 3-pounder weighs 
only 16 lb. and that of the 6-pounder only 26 lb. 

Careful experiments were made, and the impos- 
sibility of exploding the charge before the block 
was fully closed was definitely demonstrated. The 
gun has the advantage of being able to be left at 
half-cock with perfect safety, and can be full-cocked 
again when desired without movement of the block 
or handle. Since the breech-block revolves on an 
interior axis, the full weight comes on the handle 
only for a short distance, being for the 6-pounder 
7 in. Also for a gréater portion of its motion 
the block revolves in unison with the handle, and 
thus its motion is more rapid than it would be if 
a lever was used to gain in power. 

The official test at the naval proving grounds gave 
to the 3-pounder a rate of 36 rounds a minute, and 
to the 6-pounder a rate of 24 shots a minute. This 
was with an unpractised crew, and it was assumed 
that with practice a much greater rate could be 
attained. ith the 6 and 3-pounders the rapidity 
trials were made with but two men working the 
gun and a third passing ammunition, and it was 
shown that this number of men was quite sufficient 
except in cases of long-continued firing, when a 
relief would be necessary, as in any system, for 
the loader. This is a reduction of one from the 
usual number of men required to serve a rapid- 
firing gun. It was found on testing to determine 
the distance that the cartridge, in loading, had to 
be shoved home, that if the head of the cartridge 
was within ? in. of the extractors there would be 
no danger of jamming. 

The saving of weight in the breech-block allowed 
an increase of weight in the barrel, which was, 
therefore, made 45 calibres long, the result being 
to increase the muzzle velocity. The mean velocity 
in the 44-calibre 3-pounder obtained from five shots 
was 2048 foot-seconds, using the Hotchkiss com- 
mon shell of 1500 grammes. 

In the 3-pounder the twist of the rifling begins 
with one turn in 100 calibres and ends in one turn 
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in 25 calibres ; in the 6-pounder it begins with one 
turns in 150 calibres, and ends with one turn in 27 
calibres. The developed curve of the rifling isa 
semi-cubic parabola. The length of the bore allows 
the twist to be more gradual and consequently the 
strain is reduced. 

The two extractcrs are an important feature. The 
strain on the head of the cartridge is made sym- 
metrical, and any tendency to slew is avoided, the 
strain on each extractor being half what it would 
be on a single extractor, so that the liability to 
shear off the cartridge head is avoided. Should 
one extractor break, the gun can still continue 
firing, as one extractor will eject the cartridge. 

With the exception of the operating handle, the 
whole mechanism, whether the block be open or 
closed, is protected by the hood, and therefore is 
not liable to injury by accidental blows, dirt, &c. 

The gun has perfectly stood the test of endur- 
ance. The various parts work well and easily. 
The rectilinear motion of the firing pin causes the 
blow on the primer to be struck in the line of 
motion, so that no bending strain is brought on 
the pin, which allows the point to be made much 
smaller, and thereby the support given to the car- 
tridge head is much greater. 

Before any downward motion of the block occurs 
the point of the firing pin is entirely retracted 
within the block, so that it is thoroughly protected 
from being bent or broken. The premature dis- 
charge of a cartridge is naturally prevented by the 
position of the cam, which is always interposed to 
prevent the firing pin from striking the cap until 
the breech is entirely closed. 

In May, 1889, the first official test of a 6-pounder 
was conducted at the Naval Proving Ground, and 
resulted in the contract to furnish a number of 
guns to the Government being made. 

The possibility of firing before the breech is 
closed and securely locked was tested, and, as before 
stated it was found impossible to fire before the 
breech was properly closed and locked ; a number 
of rounds were fired to test the general working 
of the breech mechanism, and afterwards trial was 
made to find the greatest number of rounds that 
could be fired in one minute, the crew consisting 
of three men, one to aim and fire, one to work the 
breech mechanism and load, and one to pass ammu- 
nition. Highteen rounds were actually fired, and 
one missfire occurred; making an allowance for 
the time required to withdraw the loaded cartridge 
in excess of that required for an empty case, this 
would place the number of rounds per minute with 
an unpractised crew at 20. The shortest time 
between fires was 2 seconds, and the longest 
7 seconds, when the missfire took place. 

After a number of rounds to test the facility of 
loading at different elevations, the continuous fire 
test was made, during which 63 rounds were fired 
in 4 minutes and 23 seconds. 

Thé total number of rounds fired during the trial 
was 101, and the duration of the trial was about 
lhour. The breech mechanism remained cool, and 
no injury was detected either in the breech-block 
or grooves. The locking device for holding up the 
breech-block when closed appeared to be satisfac- 
tory, and the strength and endurance of the breech 
mechanism was found to be ample. 

As a result of the report of this trial, given in 
substance above, a contract was made, and in 
July, 1891, an exhaustive test was made of the first 
6-pounder furnished the United States Navy under 
the contract. Two hundred rounds were fired in 
about 4 hours. About 78 were for the purpose of 
determining the rapidity of fire and the eflect of 
heat on the breech mechanism. The crew for this 
test consisted of three men, one, who loaded and 
worked the breech mechanism, having received a 
short instruction with dummy cartridges the day 
before, and the others not having had any practice 
with a rapid-firing gun. 

The first volley for rapidity was five rounds in 
16} seconds, the second five rounds in 15 seconds, 
then eight rounds in 20 seconds, or a rate of 24 a 
minute. It was conceded that with practice 30 
rounds per minute could easily be attained. A test 
for endurance and accuracy was then made, con- 
sisting of the rapid firing of 61 rounds. The time 
occupied was 3 minutes and 35 seconds, the best 
record being in the second minute with 20 rounds. 

During the firing the muzzle of the piece heated 
up to about 300 deg. Fahr., while the breech 
mechanism remained cool, but later in the test it 
became very hot. Some deliberate firing was then 
made, about 40 rounds being fired at the rate of 





15a minute. Tests for accuracy were then made, 
all of 20 shots, falling inside a lateral distance of 
6 ft. at 1500 yards. 

From start to finish the gun worked perfectly, 
nothing having given out or failed in any way. At 
the conclusion of the test the mechanism was 
critically examined and found perfect; the bore 
was star gauged, and no alteration was detected, so 
that it may be said that the gun came out of the 
test in as good a condition as it entered it, and that 
it never for a moment failed to work perfectly. 


TABLE L.—Ballistic Particulars of the Driggs-Schroeder 
Rapid-Firing Guns. 


























as l-pdr. | 3-pdr. 6-pdr. | 33-pdr. 
Calibre ..  .. in. 1.457 | 185 | 2244 4 
Length of bore ve ic 35 81.45 100.98 157.29 
be ns ee Cals. 24 44 | 4) 39.32 
Length of rifling in. 30.768 65.75 98.3 128.12 
i gun 40 »| 38 87.26 107.98 164.4 
Length of gun with shoul-| | 
der-piece .. -- in} 52 | 10575 | 1289 
Number of grooves Pr ise ae 20 24 30 
Depth of ” ° in.| 0.015 | 0.0158 0.015 025 
Width of me Pe ee on “< 279 
» lands... ,,| 0.0594) 0.0787} 0.0737 
Length.. onl ef ae ee Pgs 
. | | 44 
Chamber, Diameter _— | «e \ 4.09 
Capacity cu. in. | 329 
Total capacity of bore ,, | 1994 
Travel of projectile... in.) .. es __ | 182,12 
(1 turn| 1 turn in| 1 turn in | zero to 
Twist of rifling ea --| } in 30 |100 cals. te}150 cals. to, 1 turn 
cals. |Lin25cals.|Lin27cals. in 25 
Weight of guncomplete Ib.| 73 497 800 | 3400 
re on tons a << oa 1.6 
»»  breech-block 1b. 6 16 26 
»  Shoulder-piece ,, 6 12 25 
» projectile Pe 8.3 | 6 33 
» powder .. oz| 2,82 27.53 31.5 
»» powder .._ 1b.| “a . 12 to 14 
Total weight of fixed am-| 
mution .. a | ar 2050 ‘te 58 
Muzzle velocity ft.-sec.| 1375 ia 1880 2000 
Remaining (1000 NO seh «cs a a 1651 
velocity Me ss “a a oa 1501 
br 2000 4, | 1364 
** (2500 ss 1246 
Muzzle energy .. ft.-tns 915 
Thickness of steel which 
shell will perforate at 
muzzle... a 7.18 
Ditto at 1500 yards.. ont aa 4.77 
Number of fires per minute! 30 ae 











THE COLUMBIAN EXPOSITION. 

WE have already described in full detail the great 
Hall of Manufactures and Liberal Arts, which is not 
only the largest building in Jackson Park, but the 
largest covered structure in existence. There is, 
therefore, no reason for our repeating any minute 
particulars of this triumph of engineering, but the 
present week is essentially the proper time for us 
to publish the exterior and interior views on pages 
538 and 539. The former, engraved from a photo- 
graph by Mr. C. D. Arnold, is indisputable evidence 
that the engineers of the Exhibition have made 
good their promise to complete the building by 
October 1, while the great Dedication Ceremonies 
of which we have lately heard so much, were held 
within the great hall of the building before 120,000 
people. The space covered is 303 acres, and the four 
outer sides are occupied by courts about 200 ft. 
deep. An internal rectangular space is thus 
left, 1268 ft. long, and 368 ft. wide, and this is 
covered by asingle span arched roof rising to a 
height of 206 ft. in the centre and 245 ft. to the 
top of the lantern. At the date when the photo- 
graph, from which our engraving is made, was 
taken, the structure was practically complete, as is 
shown by the almost entire absence of scaffolding. 
The rapidity with which the great central roof was 
erected, is certainly without a parallel. The weight 
of ironwork is 6000 tons, and the contract for 
manufacture and erection was signed by the Edge- 
moor Bridge Works, Wilmington, Delaware, on 
December 24, 1891; by this contract the roof was 
to be delivered complete by August 15 last. Thus 
the whole work had to be finished in less than 
eight months, the material being transported 
almost 1000 miles. On May 24 a large amount 
of the ironwork was on the ground, and by that 
date the first complete bay of two great ribs, with 
the complicated longitudinal girders and bracing 
was in place, the time of erection having been four- 
teen days. The subsequent work progressed at a 
better rate, until a complete bay was finished 
every ten days, and the building was substan- 
tially finished by the date assigned in the con- 
tract. It is needless to say that every detail of 
erection had been thought out with as much care, 
as the details of construction had been by Mr. 
Burnham, the engineer of the Exhibition, and his 





staff. Before the contractors for the ironwork had 
taken possession, the floor of the building was laid 
complete, so that a firm and level platform was 
available. The travelling stage by which the gir- 
ders were erected was a formidable affair ; it was 
50 ft. deep, 360 ft. wide, and about 250 ft. high ; 
100 ft. from the ground was a broad level plat- 
form, on which the upper halves of the ribs were 
erected, the lower halves being built up from the 
ground ; then the former, hinged to the latter, 
were hoisted from the middle of the staging till 
they were in place, and the longitudinal framing 
could be erected. Then the staging was traversed 
on its rail for a distance sufficient to erect the next 

air of ribs, and the same work was repeated. The 
esser labour of match-boarding the roof, fixing sky- 
lights, and adding the sheet-iron covering, proceeded 
simultaneously, so that not an hour of invaluab‘e 
time was lost. The upper figure on page 538 givesa 
good idea of the interior of the building, although 
there is little to indicate its vast dimensions. The 
lower engraving is a detail of one of the bases of a 
roof rib. It will be noticed that this very closely 
resembles, except in lightness, the springing of the 
rib of the Machinery Hall of the 1889 Paris Exhi- 
bition. It will also be noticed that a vertical 
member on each side of the rib extends downwards 
to a point near the floor where it is turned round 
and dies into the base. To these vertical members 
are secured one series of the great system of longi- 
tudinal framing, on which the hall depends for its 
stiffness. The system of horizontal diagonal bracing 
between these ribs is also indicated in the illus- 
tration. 

The capacity of the hall was well tested by the 
many thousands who crowded it on Friday last on 
the occasion of the Dedication Ceremonies, which 
appear to have been arranged ona scale correspond- 
ing with the entire undertaking, although they were 
shorn of much of their intended picturesqueness. 

The inauguration of an exhibition six months 
before it is opened to the public, is an innovation 
that possesses at least one advantage to set off 
against many inconveniences. The buildings have 
to be practically complete long in advance of the 
time they will be used by the public ; more time 
can thus be given to exhibitors to instal their 
exhibits, and one of the great drawbacks hitherto 
inseparable to international exhibitions it is hoped, 
will be averted, that of incompleteness for weeks 
and even months after the opening. Of course there 
still remains a vast amount of structural and deco- 
rative work to be done, but next week the gates of 
the Exhibition will be opened to receive exhibits, 
so that the work of installation may go on without 
interruption till the end of April. If manufac- 
turers are as well forward with their exhibits asthe 
Exposition authorities are with the buildings to 
receive them, the World’s Fair of 1893 may hope 
to claim, besides being the greatest and most beau- 
tiful of exhibitions, the merit of being completely 
ready on the date of opening. 








THE NEW SIGNALLING SYSTEM AND 
ALTERATIONS AT WATERLOO STATION. 
(Concluded from page 366.) 

To conclude the series of articles which appeared in 
our issues of May 27, June 24, and September 16 last, 
we have to describe this week the special form of ‘‘lock 
and block” instrument adopted at Waterloo Station, 
with diagrammatic illustrations of the leading features 
of novelty connected with its mode of application, and 
lastly a few other of the numerous specialities and plans 
for safe-guarding both normal traffic and shunt move- 
ments. 

The reader is advised to turn back to the illuatra- 
tions on page 649, vol. liii., more especially for Figs. 
6 and 7. The situation there portrayed comprised 
three ‘‘ up” and three ‘‘down ” lines, with a remark- 
able complication of intersecting cross-over roads 
diverging to a more numerous and extensive range of 
dead ends or terminal bays than probably any other 
railway station in the whole world possesses, 

Next also for the better comprehension of Fig. 28, 
the plan of Fig. 6, the situation just alluded to may be 
summarised as : 

Line F (up Windsor) entering twelve terminal bays. 

»» E (down Windsor through) departing from 
twelve terminal bays. 
», D (down Windsor local) departing from fifteen 
terminal bays. 
» C(up — through) entering thirteen terminal 
ays. 
s, B(up main local) entering ten terminal bays. 
aa — main) departing from seven terminal 
ays. 
These six lines serve departures frcm and arrivals 
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(For Description, see Page 537.) 












































3 ai 
, * e esl — 
3 7 ; , 
\ i 
a 
2 : NS 
j 
i , tie 
} a as . Site 
me Se, 
es 
wan 
hae — 
‘i FESEIT ks & 
ey & uN PS 
tt t 
oF eet 4 +t 4 + 
/ i ki i [ ge : it 
ait i 29 BHR SEE E ogee 
i \ Bs i ts ¥ + + { | { ' 7 
4 ‘ - i = a 

















1893. 





my 
uy 
€| Pat f 
fe 
‘ a e 
AMES 











InTERIOR OF LIBERAL ARTS AND MANUFACTURES BUILDING. 


at the passenger platforms of eighteen terminal bays, 
with more than 700 block-signalled train movements 
on a busy day, and even about 600 on a more ordinary 
day, as well as all the inevitable in and out shunts of 
aminor kind. Massed in ‘‘ A box” signal cabin are 
236 levers in a frame by Messrs, Stevens and Sons, 
and it is from here that a centralised command has 
been achieved of a more thorough character than ever 
before attained, even with a frame of more numerons 
levers serving a simpler situation with fewer traffic 
movements. Fig. 28, page 540, gives a sectional view 
of the lever frame, which is divided into a right-hand 
and a left-hand tier, with an interspace of flooring 8 ft. 
wide free for the signalmen to work on. There are 
movable hatchways on both sides of each tier of levers, 
affording easy access to the mechanism beneath the 
floor. Ail the ordinary tappet locking is done on the 
level K K K, and it is the mechanism diagrammatically 
figured above K K K, to which the reader’s special 
attention has to be called. The general disposition of 
the ‘‘simplex battery” levers and gear (see Figs. 
1, 2, 3, 4, and 8, pages 649, 650, vol. liii.) will be 
sufticiently understood by comparing the tabular repre- 
sentation on page 540 with Fig, 28. 

These six main groups of levers, devoted to work 
each lever three sont indications Ly reason of the | 
simplex battery mechanism under the control of the 
simplex gear levers, require connection with through- 
traflic Ulock system instruments and locks when 
signalling ordinary traffic movements, but require to 
be freed from the same connections temporarily when 
signalling ‘‘in-shunts” or ‘‘out-shunts” whether 
‘* right road” or ‘‘ wrong road ;” this fact constituted 
the only supposed obstacle to the employment of the 
uniquely novel simplex lever-saving gear. In the able 
hands of Mr. W. R. Sykes, however, it proved a per- 
fectly feasible task to do all that was necessary. It 
should be recollected that in the ‘‘ three-position ” 
form of simplex apparatus (Figs. 1, 2, 3, and 4) the 
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shoe magnets H. The raising of L furthermore 
places its upper bracket arm at rest upon the 
anti-friction roller at the top of the perpendicular 
limb of the crank C. The same bracket arm carries 
the standard upon which is mounted the tablet 
with the two indications (Fig. 25) ‘‘ Free” and 
‘** Locked ” on white and red back grounds respectively. 
When L is raised, thus displaying ‘‘locked” at the 
aperture of the dial, it can only be lowered by the 
closing of a circuit by which an electric current will 
excite the coils of E, so as to counteract the magnetic 
influence of H, and discharge the attachment of A. 
The crank C and the rod L then readily assume the 
position shown in dotted lines in Fig. 24, and more 


























West Half of A Box Frame, | East Half of A Box Frame, 
comprising Tier of Levers | comprising Tier of Levers 
Nos, 111 to 220. Nos. 1 to 210. 
Do |e me > oe | 
sei3 | 3/88 | 
33 © 138 | 
Down Lines, # Up Lines. 
og 38 $8 39 
aa |e? a? BES 
got leo ao § | 
B D2 B oo) | = el an n H 
Down Windsor |From | 217) 19 From) Up Windsor 
Local line 216 | 217! 19; 7 | Line. 

Dz ee Cl ee eee F, 
Departures, = | S71 6119) — | Arrivals, 
inshunts, and out- | to | 2/19 to inshunts, and out- 

shunts from 15 _ 217; & | | shunts 
Terminal bays _ 19 |19) — for 12 
(Nos, 4 to 18) 202 | 217, 2» | 19; — Terminal bays 
|e |19/ 18 (Nos. 7 to 18). 
Down Windsor |From | 200, © | 
Through line 199 | 200! S 96 | From!) Up main 
E. — | 200, 96 | 83 | Through line. 
Departures, — | 200 g' 9%) — | C. 
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(Nos, 7 to 18) 188 | 200; = 9%, — for 13 
| © 6% — Terminal bays 
Turntable | Nos. 180) 2 9 2965 (Nos. 1 to 13). 
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(Exits only used) | 178 | 180 107. From Up main 
1 “right” and 1s 107 | 97 Local line. 
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Departures, — 128 107 -— Terminal bays 
inshunts, and out- | 107 | 106 (Nos, 1 to 10). 
shunts to | 128 
from 7 } | 
Terminal bays } 
(Nos. 1 to 7) 121 | 128 | 











solidly represented in Fig. 27; in such positions the 
dial tablet will give the indication “free” as in the 
instrument 25, L, N, 8, on the left of Fig. 28. This last 
described action is effected for two separate purposes in 
two distinct ways. Firstly, when the lever is worked 
and the signal ‘‘ off,” see Fig. 17, page 365, it is the 
advancing train which automatically lowers L and 
raises Z by making the required contact (see Figs. 20 
and 21) by one or the other of the two forms of treadles 
(BC D, or MNM, of Fig. 17); the working of the 
electric slot, Figs. 18 and 19, is of course simultaneous 
with the block instrument action, and the position of 
affairs is as follows: Signal ‘‘on,” lever ‘‘ worked,” 
and the sending indication or upper tablet ‘‘ free ;” 
when this is the case with respect to levers 137, 187, 
or 186, an electric ‘‘ trumpet” (or hooter or buzzer) gives 
forth a low moaning note until the signalman returns 
the lever and thus puts the lever and its signal again 
into harmonious relationship; the urgent reason for 
such action will become apparent when Fig. 30 is 
treated of. In the electric trumpet a vibrating 
hammer beats upon a thin iron disc mounted like 
that of a Bell telephone. By the very action of re- 

lacing the lever to its normal position, W is again 
ocked by the re-insertion of Z, and we have to con- 
sider the second purpose for and the second way by 
which L can be lowered, Z raised, and the signal lever 
freed. This is effected by the signalman in the cabin 
(B box) of the section ahead, to which the advancing 
train is travelling, by means of the ‘receiving ” part 
of his identical block instrument attached to the sto 
signal lever of the same line. This action is calle 
‘plunging ” (B plunging A), and the nethod of effect- 
ing the same is illustrated in Figs, 24 to 27. 

It has been described how N is raised by the return 
stroke of the lever and lowered by its being worked. 
M isthe bar whose bracket arm carries the standard 
bearing the lower tablet ; hinged to the right side of 
M there will be observed a limb O, having a foot at its 
lower end, a flat spring at its heel, and a stop pin at 
its shin to keep this leg-like limb perpendicular. Com- 
mencing with the situation shown in Fig. 27, and the 
lever normal, it will be observed that the arm or 
shoulder of N is above the foot of O, but by working 
the lever it will be placed below the same; then the 
return stroke of the lever (through the connecting-rod 
¥ and the crank X) will raise N, whilst the foot of O 





stands firmly upon its shoulder; and thus M will be 
raised with all its attachments. In case of something 
having gone amiss, or extreme urgency, a key is pro- 
vided (to be kept under seal) by which M can be 
raised independently of its lever. Pivoted ona pillar 
(on the right of Fig. 25) will be seen a crank with an 
angular or branched horizontal arm P. Fig. 26 shows 
(P) its rear branch with a vulcanite insulating strip 
secured thereto; Fig. 25 shows (P) its front branch, 
whilst Fig. 27 gives a solid view of both branches. 
In Figs. 24, 26, and also in 28, R represents the 
‘* plunger” by pushing which, when not secured by 
the side switch hook S as in Fig. 26, the signalman 
in one cabin (B box) can ‘‘ plunge” the signalman 
(familiarly thus expressed) in the cabin (A box) in 
rear. 

The action upon the ‘‘ receiving” mechanism is 
as follows: R (see dotted circles of Fig. 25) is pressed 
upon the front point of P, which shoves the foot 
of O off its resting place upon the shoulder of N, 
and immediately M and all its attachments fall into 
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however, as the advance start lever is worked the 
block P rises with the rod Q and thrusts aside M ; 
O then has to rest upon P, and when P and Q 
descend again on the return of the advance start 
lever, L falls and all the bolts Z are raised. 

The simplex batteries of lines F, C, and B, have 
their levers placed under the control of the lock and 
block system in another manner. An instrument for 
each line has a diminutive lever alongside, which unites 
the group of levers and their instrument for all simplex 
battery signalling movements. 

The plan of Fig. 6 shows six ‘‘ wrong-line out-shunt 
advance signals” worked by the three levers, Nos. 3, 
134, and 136, one set of three on the A box girder, 
anda further advanced set of three upon the West- 
minster Bridge Road girder. When the signalman 
desires an engine driver to pass the first signal but 
to stop short of the second, before working one of 
levers 3, 134, or 136, he moves the electric switch hand 
of the instrument J (Fig. 28) from the indication ‘‘off” 
to ‘‘on,” and the lever works the nearer signal only. 
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the position shown in Fig. 27; meanwhile the rear 
branch of P has broken the contact previously exist- 
ing between the two long flat springs S' S*, and made 
a fresh contact between S? and the contact surfaces 
of two small brackets on the right hand. It is the 
making of the latter contact by which the electric 
circuit is completed which (as above explained) 
excites the electro-magnet of the ‘‘ sending” mecha- 
nism of the other remote apparatus of the section 
in the rear. Thus ‘‘B plunges A” and the mean- 
ing of the action is as follows; supposing the line 
(B’s section thereof) to be clear but A’s lever to be 
locked, whilst A desires to pass a train out of his 
section into B’s section, if the last ‘‘train on” has 
passed B’s cabin with its rear lights all right, B is at 
liberty to ‘‘ take on” a second train, provided only that 
he shall have previously returned his lever after the 
previous train has depressed the treadle adjacent to 
the signal of his cabin. In the full routine provided 
for these purposes the functions of the side switch-hook 
S, with the spindle and cam T will become apparent, as 
well as those of the miniature semaphore to be seen at 
the upper dial of 25 R, L, N, S of Fig. 28. When S is 
revolved (as in Fig. 26) to secure R (Fig. 24), the cam 
T breaks the previously existing contact between the 
springs S' and S? by pressing against the vulcanite 
block at the bottom of S' and immediately the miniature 
semaphore of the distant instrument moves from “ off” 
to ‘* on.” 

Thus far the description has only joined each ad- 
vance start lever to one instrument and its lock ; now 
each advance start lever is also connected through its 
rod Q (Figs. 28, 29, and 30) to Mr. W. R. Sykes’ 
“‘ mechanical lock,” Fig. 30, and each such mechanical 
lock is connected through its rod L (Fig. 30) to the 
gear of every signal lever allotted to one simplex 
battery ; thus all three batteries of lines A, D, and E 
are effectively coupled to lock and block instruments. 
All of the locking bolts Z of the levers of a whole 
simplex battery are simultaneously lowered by the 
working of any single lever. The mechanism is 
simple, X and Y being dispensed with, and L 
raised by an incline at the further end of W; 
for, be it observed, here W only requires one locking 
notch as in W! on the right. Fig. 30 illustrates 
a slight improvement upon the actual Waterloo 
instruments. When any simplex lever raises L 
simultaneously lowering all the battery bolts Z, the 
shoulder O rises above the head of M and acquires 
a firm temporary lodgment upon its top; as soon, 








The mechanism stopping the lowering of the further 
advanced signal is an electric slot almost identical 
with that used upon the eighteen bay entrance signals 
mounted upon the platform standards, and described 
on page 366. 

To exhaustively describe the ‘block and lock” 
instrument system for ‘‘wrong” and ‘‘ right” line, 
“in” and ‘‘out” shunts between A box and B box, 
would require so much space that it must suffice to 
conclude by observing that the provisions made are 
based on the practical consideration that the three 
‘‘up” and three ‘“‘down ” lines become inevitably upon 
occasion, six ‘‘ single” lines, with traffic alternating in 
both directions, 








JOHN. FRITZ. 
(By our NEw York CorRESPONDENT). 

SoME men are respected for their achievements and 
admired because they have, either by industry or by 
their natural ability, been able to raise themselves to 
positions of trust or power. The majority of such 
successful men have few real friends. For their very 
success has made enemies of men less successful, or 
they have been obliged to use other men as stepping 
stones to attain their present elevation. 

Few men have attained the pre-eminence accorded 
to Mr. Fritz, and yet been able to not only keep their 
old friends, but to add new ones at every step of their 
progress. Mr. Fritz is admired by men for his merit 
as an engineer, but he is loved by all who know him for 
his qualities as a man. When, therefore, Mr. Hollo- 
way, president of the Engineers’ Club in New York 
City, suggested to a few that it would be a graceful 
thing to assemble and give Mr. Fritz a complimentary 
dinner on the occasion of his seventieth birthday, there 
was such a general approval among his friends, and 
such a general desire to be present, that the original 
quarters were too small to accommodate the number, 
and the Lehigh University were appealed to and 
offered their gymnasium, which latter proved too small 
also, and finally the Opera House at Bethlehem was 
secured and the parquette floored over for the tables ; 
even this was in turn insufficient, but it was the largest 
building available, and the committee had to decide 
to receive no more applications. 

Perhaps a word as to Mr. Fritz’s history might 
be appropriately introduced at this place. John Fritz 
was born at Londonderry, Chester County, Penn- 
sylvania, on August 24, 1822, He worked on a farm 
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for a time, and, having a natural taste for mechanical 
pursuits, took a position as an apprentice in a 
country shop where blacksmithing and forging was 
done. This shop also turned out small engines, and 
had a certain amount of work in furnace construction 
and repairs. When quite young Mr. Fritz went to 
Parkersburg, Va., and later to Norristown, at which 
latter place he worked in a rolling mill. All this time, 
while acquiring practical information, Mr. Fritz was 
a reader and a close observer. He was never satisfied 
with a casual observation, but desired always to know 
the ‘‘ whys ” and “‘ wherefores” of matters. In con- 
nection with his brother George he went to Johnstown 
and rebuilt the Cambria Iron Works, which of itself 
ought to make him famous. Later he came to Beth- 
lehem, and the writer first met him in company with 
the late Alex. Holley when these works were opened 
to the inspection of the American Society of Civil 
Engineers, and were considered then the finest 
Bessemer plant in the United States. The progress 
from that time to the present is certainly marvellous, 
and is a monument to the zeal, the industry, and the 
ability of Mr. Fritz. 

By the courtesy of the Reading Railway system 
special cars were arranged from New York and Phila- 
delphia to transport the guests who came from all parts 
of the United States. The arrangements of the local 
committee were most perfect, and reflect great credit 
on those gentlemen. 

After enjoying a good dinner and admiring the 
decorations of the beautiful Opera House in which it 
was served, the exercises of the evening commenced 
with the organisation of a Court to try Mr. Fritz on 
various charges. Wit, wisdom, and pathos were all 
pressed into service, and the trial was made the occa- 
sion to pay Mr. Fritz many well-deserved tributes, 
and to express many warm wishes for his welfare. 
The witnesses gave full scope to their imagination, and 
the hall resounded with peals of laughter. After sum- 
ming up the evidence the Court pronounced sentence, 
which took the shape of a penalty to have and protect 
a beautiful clock, which, when the curtain in front of 
one of the boxes was raised, announced its presence by 
soft and musical chimes. It may be said here that 
Messrs. Tiffany and Co., from whom this came, 
announced their intention of sharing in the general 
tribute to Mr. Fritz, by making a substantial contribu- 
tion towards the purchase of this clock, and sending 
the head of their works, at their own expense, to 
Bethlehem, to see it was properly erected in Mr. 
Fritz’s home. 

The festivities continued toa late hour, no one de- 
siring to leave such a joyous assemblage, and Mr. 
Fritz’s response to his sentence was timely and appre- 
ciative. He was received with rousing cheers, and 
the whole assembly rose several times to do him 
honour. No wonder he was affected by this spon- 
taneous and thoroughly cordial greeting. It was a 
scene any man might be proud to witness, and still 
more proud to participate in. 

The next morning the party were taken in open cars 
some six miles to the proving grounds, These were 
not designed to test the capacity of the assembly, that 
had been sufficiently done the night before, and the 
conclusion reached that it wasunlimited. If this ride 
along the bank of that beautiful river had any bearing 
on the supper, it was to see the effect of ozone on the 
brains of the diners. On reaching the place, the test- 
ing apparatus was examined, and then the guns and 
the projectiles inspected. 

There were two guns in the battery, and the shot 
was fired from the 6-in. high-power, 35-calibre, Navy 
breechloading rifle, which has a service velocity of 
2100 foot-seconds. The other gun was an 8-in. high- 
power, 35-calibre, Navy breechloading rifle of the 
same service velocity. Both guns are made of Beth- 
lehem fluid compressed hydraulic forged steel. The 
muzzle of the gun was 250 ft. from face of the plate. 
The plate used on this occasion was a piece of nickel 
scrap about 13 in. thick. It was not bolted to the 
backing, but simply clamped to it. 

The shell used was a Wheeler-Sterling armour- 

iercing projectile weighted to 100 lb., manufactured 
by the Sterling Steel Company, of Pittsburg, Pa. It 
was an experimental shell sent to the Bethlehem Iron 
Company to be tested, and the shell penetrated about 
734 in., and rebounded 400 ft. With the exception of 
a few radial cracks no other damage appeared upon 
the plate. The projectile was intact, but very = 
setup. We understood the charge used was 40 lb. 

In respect to these proving grounds it may be said 
they are beautifully located and well adapted to their 
purpose. The location is on the river bank, easily 
reached by rail, and the conformation of the ground 
gives a solid earth backing as well as earth walls on 
either side, as the place is in a valley. 

We may here refer to some interesting tests of the 
8-in. gun made last July. Screens were arranged in 
connection with electrical instruments for measuring 
the velocity with which the shots travelled. In the 
test made, the object was to obtain the velocity of a 
250-lb. shot fired with a charge of 81 lb. of hexagonal 
prismatic powder. The standard set down for these 





conditions is 1700 ft. per second, or at the rate of 
about 1200 miles per hour. The instruments showed 
a velocity of 1702 ft. for the first shot fired ; this came 
so close to the standard that further tests were con- 
sidered unnecessary. A short ride brought the party 
to the works of the Bethlehem Iron Company, and 
our train was switched into their yard and we were 
carried from point to point in it, descending where 
there was something of special interest to be seen. 
In one instance the entire train was run through the 
centre of the machine shop, 1200 ft. long. Among 
the principal items of note were: Armour of various 
shapes and thickness, straight and curved for the 
battle-ships and coast-defence vessels. Stern, line, 
and crank shafting for the cruisers and battle-ships. 
Spare shafting for the steamers of the Old Colony 
Steamboat Company. All of the shafting is made of 
Bethlehem’s fluid compressed hydraulic forged steel, 
most of it is hollow forged. There were also gun 
barrels, jackets, and hoops up to 13-in. calibre. In 
the press forge we saw a 13-in. gun jacket drawn out 
on a mandrel, and an 8-in. gun tube being treated in 
the same way in the smaller press. A 40-ton ingot 
was compressed in the fluid-compressing plant. In 
the oil-tempering plant a 13-in. gun tube was tem- 
pered, and in the plate-tempering plant a 25-ton 
curved plate was also tempered for one of the battle- 
ships. In the hammer forge a 40-ton ingot was 
given its first reduction toward a plate, while in the 
same building the bending press was shaping a 13-in. 
plate. 

Alongside of this building were four open-hearth 
furnaces and a Whitworth compressor where the 40-ton 
ingot alluded to was treated. A new and larger com- 
pressor was under construction and nearly completed. 
All the arrangements for showing this enormous plant 
had been most completely made and the time of visiting 
each so fixed, that there were no delays, each fur- 
nace delivering its charge in a proper state for work- 
ing about, as soon as the party arrived, and when we 
consider how various were the processes it showed a 
most remarkable foresight, skill, and knowledge. 
Time prevents a more detailed description of this in- 
teresting visit. The writer was most impressed with 
the armour-plate, and it seemed as though it could 
defy any projectile. But it is the whole question of 
the irresistible force and the immovable body, although 
the writer inclines to the belief that the immovable 
body is just a little bit ahead just now. How long this 
will be true is quite another matter. 

A bountiful lunch, served in the drawing-room of the 
Iron Company, made a most fitting end to a most un- 
usually delightful day, and the writer wishes to acknow- 
ledge his indebtedness to that distinguished naval 
officer Lieutenant W. H. Jaques, late of our Navy, 
now in the employ of the Bethlehem Iron Company, 
for much information and courtesy on this occasion. 
The party then separated, the New York contingent 
to return to their busy life and our Philadelphia 
friends to their restful and peaceful city. We all 
wished our good friend John Fritz many happy 
returns and hoped we might all enjoy them with him. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 20, 1892. 
THE pig-iron makers have decided on an increase in 
roduction. Last week’s reports show that six or seven 
urnaces are to be blown in in a short time ; but none 
of these depend upon the open market. Well-posted 
iron men think there will be a gradual return to the 
mae of last spring ; but this is uncertain. The 
ar-iron mills are well supplied with business all over 
the country. Merchant steel orders are plenty and 
business active; users are purchasing for the winter, 
and this keeps prices firm. Plate and structural 
material is in abundant request, and some of the con- 
tracts being placed are so heavy as to require six 
months for completion. Steel railsare dull at 30 dols. 
While there is a good deal of railroad building talked 
of, it is not likely to be pushed before next spring. 
All of the great trunk lines are buying rails for addi- 
tional track facilities. 





CorEAN CoAL.—Corean coal has been tested on the 
United States steamer Alert with unsatisfactory results. 
It is considered to be of no value for steaming. 





Darry Farmine 1n ScanprinaviA.—Butter is one of 
the important exports from Scandinavia. Within the 
last ten years the receipts of Danish butter in the ports 
of this country have risen nearly threefold, or from 
304,722 cwt. to 876,211 cwt., and those from Sweden in 
a still greater ratio, or from 67,821 cwt. to 234,987 cwt. 
Formerly the manufacture of butter in Denmark was 
confined chiefly to the summer months, but the Holstein 
dairy system came into general operation about the 
middle of this century, and superseded the older methods. 
In 1870 the method of creaming in deep cylindrical tins 
by means of ice was introduced by means of exhibitions 
in different parts of the country. Ten years ago the 
centrifugal creamer me common, ol gave an im- 
petus to the formation of co-operative dairy societies, 


LAUNCHES AND TRIAL TRIPS. 

On Thursday, 20th inst., Messrs. J. Blumer and 
Co., Sunderland, launched a steel screw steamer named 
the Chicago City. The vessel, which is intended for 
the New York trade, is of the following dimensions: 
Length, 306 ft.; beam, 39 ft.; depth, moulded, 25 ft. 9 in. 
The engines and boilers are being constructed by Messrs. 
Blair and Co., of Stockton. The engines have cylinders 
234 in., 39 in., 64 in. in diameter, and 22-in. stroke. 


The official preliminary trial of the new first-class 
cruiser Blenheim took place at the mouth of the Thames 
on Wednesday, 19th inst., in the presence of officials re- 

resenting the Admiralty, Chatham Dockyard, and the 

edway Dockyard Reserve. The machinery worked 
satisfactorily throughout the trial, and the Blenheim 
returned to the Nore at night to prepare for her official 
trial under forced draught, which is to take place to-day, 
to determine the ng eae of her machinery from the 
contractors, Messrs. Humphrys, Tennant, and Co. The 
Blenheim was also subjected to her anchor trials with 
satisfactory results. 





The steamer Samoa, the largest vessel yet built on the 
Wear, and said to be the largest cargo vessel in the world, 
was successfully launched from the yard of W. Doxford 
and Sons, Limited, Pallion, on Saturday afternoon last, 
22nd inst. The vessel, which is built of steel, is 465 ft. 
long, 52 ft. breadth, and 36 ft. depth, has a gross register 
of 6400 tons, deadweight capacity of 9250 tons on 26 ft. 
draught, and gross displacement of 13,600 tons. The 
engines, also built by W. Doxford and Sons, Limited, 
have cylinders 30 in., 49 in., and 78 in., and 51 in. stroke, 
which are supplied with steam from three double-ended 
boilers, and will drive the vessel when fully loaded a 
speed of 104 knots. She has been built to the order of 
Messrs. Crow, Rudolf, and Co., of Liverpool, on the spar 
deck principle, with double bottom right fore-and-aft, 
and is intended for general trades. 


There was launched from the Jarrow yard of Messrs, 
Palmer’s Shipbuilding and Iron Company on Wednes- 
day, the 19th inst., the s.s. America, a large petroleum 
tank steamer built to the order of the American Petro- 
leum Company. She was constructed under the specifica- 
tion and inspection of Messrs. Flannery and Blakiston, 
London. The vessel is 345 ft. long between perpendicu- 
lars by 43 ft. 10 in. beam, and 29 ft. 1 in. moulded depth. 
The machinery is placed right aft. The cylinders are 
27 in., 44 in., and 72 in. in diameter by 48 in. stroke. 
Steam is supplied from twe large double-ended boilers 
fitted with twelve Fox’s furnaces of large size, which will 
give the ship a very high speed at sea. The vessel is 
subdivided into sixteen tanks, with a total capacity of 
4500 tons of petroleum, water ballast being carried in the 
fore and after gg and in several tanks under the 
machinery suitable for storage of fresh water, and in 
addition she will be fitted with powerful evaporator. 
The bunkers have a capacity of 900 tons coal, sufficient 
for outward and homeward voyage. ‘Two very powerful 
Worthington pumps are fitted in a pump room lor rapid 
discharge of the oil cargo, and separate pumps deal with 
all water ballast. The ship is lighted throughout with 
electric light, with large sunlights for use on deck when 
in port. The instaJlation is specially arranged to com- 
ply with the new United States Act with regard to 
electric light on petroleum steamers. 

On the 25th inst. Messrs. William Simons and Co. 
launched complete from their yard at Renfrew a powerful 
twin-screw hopper dredger, constructed to the order of 
the Blyth Harbour Commissioners. Her dimensions are 
as follows: Length, 180 ft.; breadth, 35 ft.; depth, 
14 ft. A hopper is provided amidships having a capacity 
to contain 700 tons of débris. The vessel is specially de- 
signed and constructed of great strength for aac 
of rock previously blasted. The buckets are of steel and 
are capable of lifting 400 tons of hard material per hour, 
and a greater quantity of free soil. The bucket ladder is 
fitted on the builders’ patent traversing carriage, which 
projects the buckets in advance of the vessel, thus cutting 
its own flotation through shoals and banks. It is then 
brought back to its original position and housed on deck 
so as not to impede the vessel when steaming ahead. She 
is propelled by two independent pairs of compound sur- 
face condensing engines, and mild steel boilers of about 
800 indicated horse-power, constructed to Board of Trade 


poate for a working pressure of 100 lb. per square 
— Both pair of engines are capable of driving the 
uckets, 





There was launched this week from the yard of Messrs, 
Ramage and Ferguson, Limited, the auxiliary yacht 
Valhalla, 1400 tons yacht measurement. The dimensions 
are: Length, 230 ft.; breadth, 37 ft.; depth moulded, 
22 ft. She will be propelled by triple-expansion engines 
with cylinders 184 in., 27? in., 47 in. in diameter, by 
33 in. stroke, capable of driving her 104 knots at sea. 
All the masts will be square rigged, and when completed 
this vessel will resemble closely one of the China clippers 
of twenty-five years ago. She is owned by Mr. J. F. 
Laycock, Wiseton, Bawtry, Notts, and was designed by 
Mr. W. C. Storey, of London. 








KruppatCuicaco.—Krupp, of Essen, has been assigned 
space in the south-east corner of the Chicago Exhibition 
og for a building 160 ft. by 200 ft. The building is to 

constructed at the expense of Herr Krupp. His 
exhibit will consist of one cannon weighing 120 tons, 
with a bore 25 in. in diameter, and a number of smaller 





pieces of ordnance, 
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Coat IN VANCOUVER IsLAND.—Coal mining is making 
steady progress in Vancouver Island and is even attaining 
some importance. The output year by year for the last 
ten years has been as follows: 1882, 282,000 tons ; 1883, 
213,000 tons ; 1884, 394,070 tons ; 1885, 365,000 tons; 
1886, 326,636 tons ; 1887, 413,360 tons; 1888, 489,200 tons; 
1889, 579,830 tons; 1890, 678,140 tons ; and 1891, 1,029,097 
tons. Vancovuver Island coal is now used more or less 
freely along the North Pacific coast ; :t is also forwarded 
to the Sandwich Islands, Mexico, China, and Japan. 


Tae Wortp’s TetecrAms.—In 1890 the telegraphic 
network of the United Kingdom received and despatched 
66,409,000 telegrams. The corresponding number of 
telegrams received and despatched in the United States 
of America in the same year was 55,887,762; in France, 
28,094,000 ; in Germany, 25,847,836 ; in Russia, 9,949, 405 ; 
in Austria, 9,081,631 ; in Italy,8,175,870 ; and in Belgium, 
5,312,295. The corresponding number of telegrams 
received and despatched in 1870 was: United Kingdom, 
9,650,000 ; United States of?America, 9,157,646; France, 
5,663,800 ; Germany, 8,207,800; Russia, 2.716,300 ; 
Austria, 3,388,249; Italy, 2,189,000 ; and Belgium, 
1,998,800. It will be seen that telegrams have come into 
greatly extended use during the last 20 years. 
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QUADRUPLE EXPANSION ENGINE 
CONSTRUCTED BY MESSRS. JOHN MUSGRAVE AND 


(For Description, 
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QUADRUPLE EXPANSION ENGINE FOR DRIVING SPINNING MILLS. 
CONSTRUCTED BY MESSRS. JOHN MUSGRAVE AND SONS, LIMITED, GLOBE IRON WORKS, BOLTON. 


SLL 


WE illustrate on our two-page plate this week an | if, indeed, any, have thought of using a four-throw | 
engine which is remarkable as being an application | crank with re expansion engines. Various | 
of the system of quadruple compounding to land forms have been adopted, the two higher pressure 
engines. For four or five years quadruple expan- cylinders being placed usually above the lower pres- | 
sion engines have been fitted to steamers by several sure cylinders, with twocranks. Messrs. Fleming and 
firms of marine engineers, and the economical results | Ferguson, Paisley, however, adopted a unique arrange- 
attained have suggested to Messrs. John Musgrave | ment, which has been illustrated in ENGINEERING, and 
and Sons, Limited, Bolton, the idea of applying this | the distinctive feature of their design has been followed 
type for driving spinning machinery. Curiously enough | in Messrs. Musgrave’s engine. ; 
while the three-throw crankshaft has been found most} A reference to the plan (Fig. 3) above will show 


suitable for triple-expansion engines, few engineers, | that the cylinders are dispored in pairs on each | 





side of the flywheel or rope drum, the two higher 


| pressure cylinders being on one side and the two lower- 


pressure cylinders on the other side. The crossheads 


| of each pair of cylinders are connected by means of a 


pair of links and a triangular connecting-rod to a 
single crank, as shown on one of the engravings on the 
two-page plate. The two cranks of the engine being 
opposite to each other, the weights of the two sets of 
reciprocating parts balance each other. Aithough 
the crossheads of both cylinders are connected to one 
crank, they are never at the ends of their respective 
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strokes at the same time, so that there are no dead 
centres to the engine. The turning effort, indeed, 
is the same as if the crossheads were connected 
to cranks set nearly at right angles to each other. 
In other words, when one piston is at the end of 
its stroke the other is nearly in its central posi- 
tion and has a very effective leverage to turn the 
crank. Besides, the strains on the crank are gradually 
changed around the crank-pin from one side to the 
other, and never suddenly reversed, as with an ordi- 
nary engine, so that the vibration or jarring is mini- 
mised. The triangular connecting-rod vibrates ona 
pin in the ends of a pair of levers swinging on a fixed 
centre outside of the frame. Extensions of the levers 
are made use of to work the air pumps, as shown in the 
engravings. The arc formed by this swinging lever, as 
well as the circular path of the crank-pin, gives the 
ends of the triangular rod a vibrating motion, so that 
the ends of the rod move vertically, and thus reduce 
the pressure on the guides, 

The general arrangement of the engine, as will be 
appreciated from the plan, is very compact. The 
cylinders are all provided with Corliss valves, the 
admission valves for the high-pressure and first inter- 
mediate being under the control of the governor, 
which may vary the point of cut-off from nothing to 
three-fourths stroke, the cut-off in the other two 
cylinders being adjustable by hand. All the admis- 
sion valves are provided with Musgrave’s patent trip 
motion. The arrangement of bedplates, &c., will 
easily be understood from the illustrations. 

The engine, which was constructed for the Peel 
Spinning Company, Limited, Bury, will develop 1600 
horse-power when fully loaded, and when working 
with 200 Ib. steam pressure. The mill will contain 
104,000 spindles. The following are the leading 
dimensions of the engine : 


Diameter of high-pressure cylinder 18 in. 
Be first intermediate cylinder 26 ,, 
” second ” ” 37 5, 
* low-pressure cylinder... ee 
Stroke of pistons soe aa .. 4ft. 6in 
80 


evolutions per minute 3 
Number of air pumps ae se e 2 


Diameter of air pumps 26 in 
Stroke of air pump buckets 15 ,, 
Diameter of shafe necks 15 ,, 
Length of bearing ... am 3k ce. | ies 
Diameter of shaft 164 ,, 
a centre ... : | 
me crank-pins... ee ae es 
Length of = see 104 ,, 
Diameter of rope drum 21 ft. 
Nuniber of gruoves ... 36 
Diameter of ropes ... a 12 in. 
Velocity of ropes... ‘ 5280 ft. 


Messrs. Musgrave, it may be noted further, are con- 
structing several of these engines for spinning mills. 








THE ATOMIC WEIGHT OF OXYGEN, 
To THE EpiTor or ENGINEERING. 

Str,—I have just received the number of your journal 
in which you have devoted much space to a consideration 
of my recent works, 

[ see that you have not thoroughly examined my 
mémoirs, and in order that you may be better able to 
do so, I send you two from amongst them, in which I 
have underlined certain portions that furnish an almost 
complete reply to your criticism, and I hope that after 
having examined these mémoirs you will be willing to 
publish a second article, correcting the first one. I ought 
to tell you that the different portions of my work are 
honoured by the recognition of the Academy of Sciences, 
of which many members have been willing to follow and 
to confirm my experiments. 

It would take too long to reproduce here the lectures 
which I have delivered upon these questions, notably to 
the Société Frangaise de Physique. ButI regret to say 
that there are, in your article, many erroneous assertions, 
which are the more surprising, since they serve as the 
basis to your criticisms. Thus: 

1. You rely upon the identity of the molecular volumes 
of hydrogen and of oxygen. Now all the world knows, 
since Regnault, that this is only approximate, and the 
differences which he observed between the compressibili- 
ties (at ordinary pressures) of these two gases are such as 
to define the value 1.0018, which I have found for the 
ratio of these two volumes. 

2. You start from the value 0.069269 as the density 
of H, according to Regnault! Permit me to remind you 
of the correction relative to the compressibility of glass 
(pointed out for the first time by Lord Rayleigh), which 
makes the number of Regnault coincide absolutely with 
mine. 

3. Lastly, you do not appear to have been aware of my 
note to the Academy, now inclosed, upon the direct 
determination of the atomic weight of oxygen, nor of the 
experiments of MM. Cooke and Richards, Dikmar and 
Morley, who have found numbers less than 15.88. 

In conclusion, I may reassure you with regard to your 
fears relative to the method (electrolytic). My volta- 
meter has worked during ten days consecutively, and my 
numbers, which became constant after the second day, 
prove that after “‘ twenty-six hours it had arrived at a 
permanent condition” (see my last mémoir). 

You say that I appear to Love lost sight of the law of 
Avogadro and Ampere and the phenomena of polarisa- 





tion of the electrodes. My professorial duties lead me to 
speak very often of these things, and my previous 
researches in electricity have obliged me to know electro- 
lysis thoroughly. 
Yours truly, 

Dr. Prov. A. Lepve. 

136, Rue d’Assas, Paris, October 19, 1892. 

P.S8.—You ask what is the weight of my “ballon & 
densité.” It is 230 grammes. But I have not mentioned 
this anywhere for the good reason that it is of no im- 
portance. My balance permits me to determine to less 
than one-tenth of a milligramme (whatever be the charge, 
up to the full amount of 500 grammes). On reflection, 
you will see that this is all that it is necessary to know, 
for this gives the relative precision of the weights : 


1.2193 
You see that the last figure alone of 


=z 


- 1 about. 


the number 0.41423 is very uncertain, both in all deter- 
minations of this kind of my own, and those of Regnault. 
I have made the remark elsewhere. 
A. Lepuc. 
136, Rue d’Assas, Paris, October 19, 1892. ; 
[We have replied to Professor Leduc’s letter in an 
article on another page.—Eb. E.] 








ENGLISH COMMERCIAL ENTERPRISE 
ABROAD. 
To THE EpiTorR oF ENGINEERING. 

Srr,-—It is by no means pleasant to draw attention to 
shortcomings and lack of enterprise on the part of 
English manufacturers as compared with those of the 
Continent, but our shipments of engineering material to 
many parts of the world, and the contact inte which we 
are thrown with the users, frequently give us opportuni- 
ties of comparison, and we propose to mention a few in- 
stances, which we hope will be accepted in the spirit in 
which they are offered. An English engineer lately re- 
turned from abroad, who had offered to undertake the 
erection of some bridgework, in making his tender said 
that he would reduce the price by so much if the bridges 
were made by certain Continental firms, owing, as he said, 
to the fact that they sent out work so well marked, so 
carefully packed, and with such complete instructions, 
that a very considerable saving could be effected in its 
erection abroad, 

One of our staff, who has the examination of some large 
structural work being carried on for us by another maker 
on the Continent, reports that there is an amount of care 
being exercised in the fitting together of all parts, and in 
elaborate marking, so as to facilitate erection abroad, 
which is superior to anything of the kind he has seen in 
chis country. A correspondent in the far east writes us 
by this week’s mail that a certain firm, also Continental, 
send out their goods so well packed in strong cases, and 
so well wedged to prevent movement in transit, as com- 
pared with English goods, that it secures them a strong 
preference. A high English official informed the writer 
of this, when in the east a few years ago, that certain 
classes of machinery which his department had been in 
the habit of purchasing from a well-known English house, 
they had been obliged, after numerous remonstrances, to 
purchase instead from France, owing to the impossibility 
of getting the machinery, which was of a delicate 
character, properly packed in England. Our English bar 
iron makers are now losing the trade of India and 
other eastern countries, which are being supplied in ever- 
increasing quantities from Germany. Basic steel bars of 
very fair quality are being sold f.o.b. Hamburg at 5/. 
per ton, which is considerably less than the cost of the 
commonest English iron. 

A large trade is being done with Mexico, South 
America, Australia, and elsewhere in the galvanised corru- 

ated sheets made in Germany and Belgium, known as 
_ rence 0 the peculiarity of which is that the 
depth of the corrugation approaches and reaches the same 
dimensions as the pitch, while English makers cannot yet 
successfully make the depth more than half the pitch of 
the corrugation. These Continental sheets are used for 
landings and floors of buildings, either flat or curved,and 
resting on the lower flanges of the steel or iron joists. 
They are then cemented over up to the floor level, thus 
forming a simple and effective substitute for brick arches, 
having special ad vantages in some countries and climates. 
No English firm seems to have entered the lists in this 
branch of manufacture. 

We might multiply examples out of many which are 
continually coming under our notice, and though we are 
very far from saying that they indicate a general deca- 
dence, or that we are at all points inferior to our foreign 
competitors, which of course is not the case, it is clear that 
our manufacturers have much to gain from these object 
lessons. 

It isin the matter of patient attention to such details 
as those of packing and of anticipating the requirements 
of the erector that English manufacturers lie under a dis- 
advantage. The erection of work abroad is not now always 
undertaken only by skilled men sent out specially from 
the works where they have watched the construction in 
progress, but generally by the engineers available upon 
the spot ; these men have more or less skill, but they have 
pe : ginal of dealing with work with unfamiliar 

etauls, 

Again, the reluctance of English makers to furnish 
estimates with information complete enough for the re- 
quirements of would-be purchasers is very noticeable 
when their offers are compared with those of their Conti- 
nental rivals. The pros and cons of the risk of exposing 
business secrets, as against the more favourable reception 
and consideration of their tenders, have various relative 
values, but our experience is that the former has undue 





weight in their minds, and this is assisted no doubt by the 
heavy cost involved in the preparation of estimates. The 
Continental system of training appears to fit the engineer 
better for this work of estimating, and the preparation of 
attractive designs and specifications. __ 

Drawings of machinery lithographed in colour seem to 
be used with considerable effect in what are called neutral 
markets, as they undoubtedly appeal to the uneducated 
eye of the native buyer. 

We are, dear Sir, yours faithfully, 
Jno. Brrcu AND Co. 

10 and 11, Queen-street Place, London, E.C. 

October 22, 1892. 





1) THE APPLICATION OF FORCED DRAUGHT 


TO FURNACES OF MARINE BOILERS. 
To THE EpIToR oF ENGINEERING. 

Sir,—The application of forced draught to the fur- 
naces of marine boilers has certainly not proved so advan- 
tageous as was at first anticipated in the question of 
leaky tubes. This problem can be easily solved. I will 
take in hand to force marine boilers up to any pressure 
not exceeding 3 in. water pressure with forced draught, 
either hot or cold air being used, and not cause one of 
— > leak, provided that the tubes are properly ex- 
panded. 

The method I adopt is the application of a divisional 
firebrick arch or retort extending from the bridge to the 
centre of the combustion chamber ; on the top of this 
arch, and flush with its mouth, a vertical firebrick wall is 
built about 30 in. high, and acts as a baffle, thus prevent- 
ing the tubeplate coming in contact with the flames or 
gases before their slinging nature has been reduced ; this 
arch also causes the flame leaving the furnace to impinge 
to the solid plate surface of the water space, the flame 
being assisted by two or more jets of air supplied from the 
ashpits of furnaces; the pipes being built in the brick- 
work are protected from being burned. The tubes are 
also protected by compound ferrules constructed of 
plumbago, ganister, and fireclay. These ferrules extend 
8 in. inward and considerably outwards, having a bell- 
mouth, very much turned over, thus forming an air space 
around the contact joint of tube and tubeplate, and will 
withstand any degree of heat that can be put upon them 
by hot or cold air forced draught, and will last for a con- 
siderable time. When these ferrules are inserted into the 
tubes they are dipped into a fireproof solution which keeps 
them from being knocked out during the period of 
cleaning tubes. Trusting this may be of interest to you, 

I remain, yours faithfully, 
JAMES PATTERSON. 
71, Bridgend, Linlithgow, October 26, 1892. 





FAILURES IN THE NECKS OF CHILLED 
IRON ROLLS. 
To THE EpITor OF ENGINEERING. 

Sir,—The paper read by Mr. Winder with the above 
heading being especially inseresting to proprietors and 
managers of works where chilled rolls are used for hot 
rolling, may I ask your indulgence to give my views of 
or causes which lead to the failure of the necks of chilled 
rolls ? 

In the discussion at the Institute meeting I do not 
think any of the speakers touched on a point which I con- 
sider has a great bearing on the matter, viz., the small 
bearing surface relatively to the great pressure and con- 
sequent friction when rolling steel plates, sheets, or tin 
plates. 

In designing an engine for either sheet or tin mills run- 
ning direct, an engineer would stipulate that the bear- 
ings carrying a flywheel 35 to 60 tons weight should be at 
least 24 in. long, and yet in the latter case the bearings 
seldom run cool unless water is constantly applied. ‘he 
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bearings of sheet rolls are seldom over 14 in., and those of 
tin rolls 10 in. in length, and it is quite probable that 
during the process of rolling the weight carried by the 
necks is ten times greater than the weight carried on the 
bearings of the flywheel. 

The weight carried by the necks of the rolls is not so 

continuous, but the excessive friction during the process 
of rolling is enormously greater than it should be if the 
full strength of the necks are to be maintained for any 
considerable time. 
_ _If.an examination is made of a roJl broken at the neck, 
it will almost invariably be found that irregular surface 
cracks have previously been formed in the rounding, run- 
ning at right angles to the axis of the roll, which have 
ps. one increased in depth by expansion, contraction, 
and shock, till the neck becomes so weakened that compa- 
ratively slight pressure breaks it off. 

These surface cracks in the rounding are caused almost 
entirely by the excessive friction due to the small bearing 
surface, to the ually increasing diameter of the neck, 
and from the difficulty or neglect of keeping this part 
of the roll lubricated. This superficial overheating un- 
doubtedly sets up a molecular disturbance of this part 
of the neck to a very much greater extent than is due to 
the difference of temperature between the body of the 
roll and the neck, when no overheating takes place in 
the latter. 

By increasing the radii of the rounding, without in- 
creasing the diameter of the neck, I have found that the 
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tendency to the formation of surface cracking in the 
rounding is increased, and that more rolls are broken 
with a 2}-in. radius on a roll with 19 in, body than is the 
case with 14-in, radius. 

I maintain that the bearing surfaces of hot neck rclls 
are too short relatively to the great pressure develo ped 
whilst rolling, and that excessive local heating takes 
place, which alters the original molecular structure of 
the metal of the neck. That bearings having a convex 
formation next the body should be used so as to prevent 
any friction on the rounding, thereby preventing super- 
ficial cracking, and that the bearing should be carried 
only on the horizontal part of the neck. 

T inclose sketch showing the form of bearing referred to. 

The reference to the non-breakage of cold-roll necks 
having the same pressure as tin rolls (which I certainly 
very much doubt) throws little light on the breakage of 
hot necks because the conditions under which they work 
are so entirely different. 

Yours truly, 


Pontymister, Mon. A, J. MASKREY. 








THE REFLECTION OF SOUND. 
To tHE Eprror oF ENGINEERING. | 

Srr,—I have never seen or heard any explanation of the 
curious “ swishing” or “‘ whistling” kind of echo of the 
sound of one’s footsteps which is heard whilst walking 
along quiet streets at night. I have observed that it 
never occurs excepting when a person is walking past a 
fence composed of strips of wood which either overlap 
each other or have spaces between them, or past a fence 
which has more or less regular vertical openings or corru- 
gations. The natural inference to be drawn from this 
fact is that this particular kind of echo is caused by the 
sound being reflected from a number of separate surfaces 
each ata slightly different distance from the foot and 
from the ear, with the result that a separate echo reaches 
the ear from each strip or corrugation of the fence, pro- 
ducing a musical note of high pitch and brief duration. 

A fence of split oak does not produce the effect very 
well, probably owing to the irregularities in the surfaces 
of the oak strips, but a fence composed of overlapping 
feather-edged boards produces it with great distinctness. 
The most marked effect I have observed was produced by 
a fence of corrugated iron, the peculiar sound being 
noticeable when passing it at a distance of forty yards. 

I do not know if this little suggestion has the advan- 
tage of novelty, but if such is the case, it may be of 
interest to your readers. 

Yours faithfully, 
Frank Wy. Dopp. 

65, Chancery-lane, W.C., October 21, 1892. 





A NEW LABOUR MOVEMENT. 
To THE EDITOR OF ENGINEERING. 

Srtr,—I read your article in last week’s issue on Mr. 
Knight’s (the secretary of the Boilermakers’ Union) 
intended new rules and regulations for the men’s union, 
all very good in its way ; what with tariffs and Knight’s 
rules we shall probably live to see Macaulay’s New Zea- 
lander not perhaps sketching the ruins of St. Paul’s, but 
= a work, ‘ Britain’s Downfall,” or some such 
title. 

However, seeing Mr. Knight is such an organiser, why 
not turn his abilities to better account, ford am certain 
all these efforts of his are not purely and solely for the 
love of his fellow-man, £ s. d. must form a part, at 
least, of the object, and presuming on this I beg to make 
the following suggestion : 

That Mr. Knight commences business on his own 
account, either as shipbuilder, boilermaker, or engi- 
neer ; gets the best men he can possibly find, frame his 
own rules for their guidance, in fact, carry the whole 
thing out in a proper philanthropic manner, that is, he 
must act as employer, father, and friend. If he wants 
money I for one will be a shareholder just for the experi- 
ence, and I am sure many others will when it is made 
known, though, of course, proper security must be given 
(for the latter money). 

Talk about Royal Commission, it would knock all that 
sort of thing into a cocked hat; as the old proverb says, 
‘an ounce of practice is worth a pound of theory,” so 
here is a chance of practically carrying out these grand 
theories, and let it be settled once and for all. 

‘ours, 
EXPERIMENT. 





To tHE Eprtor or ENGINEERING. 

Srr,—I have read with great interest your article on 
the above and judge from the tenor of the latter part of 
it that you are in favour of the number of people em- 
ployed in various industries bearing a proper proportion 
to the number in existence age for age ? 

You remark, ‘‘ It is well at the outset to express entire 
disapproval of the practice, if it exists, of attempting to 
do important work, &c., with a large preponderance of 
apprentices.” There are firms, engineers, machinists, 
and others who do not employ five jouneymen to one 
apprentice, but five apprentices (so-called) to one jour- 
neyman, and dismiss every apprentice as soon as he is 
out of his time. 

There is, too, an unwritten rule in many shops that a 
man or woman having the appearance of being, say, from 
forty-five years of age upwards is not to be engaged at 
all except under exceptional circumstances, so that the 
middle-aged men and women of this country are rapidly 
being reduced to becoming tramps and vagabonds. Per- 
sonally, I think an old man better than a young one, and 
a se one better than a boy, but the —— of 
political and industrial economy want scientifically con. 





sidering and teaching if we are to rise to the position of a 
good all-round first-rate nation. 
I remain, Sir, yours faithfully, 
ANTIMONOPOLIST. 

[We did not express an opinion as to whether or not 
there should be a rule fixing the ratio of apprentices to 
journeymen, or whether the number of people employed 
in industries should bear a proper proportion to the 
number in existence age for age, but confined ourselves to 
the point immediately in dispute.—Eb. E.] 





THE TAXATION OF MACHINERY. 
To THE EprTor or ENGINEERING. 

Srr,—The paragraph in your issue of the 21st inst. (see 
page 513) on the above subject, with special reference to 
the Ford Works appeal, is absolutely untrue both in sub- 
stance and in facts, and has been written with the obvious 
intention of misleading the public. 

In the first instance the appeal was not tried before the 
Durham Court of Quarter Sessions, 

Secondly, the appellants admitted the correctness of the 
gross estimated rental, which included the value of the 
machinery and claimed that an insufficient amount had 
been allowed for repairs and renewals. 

Thirdly, the rateability or non-rateability of the machi- 
nery was never raised. 

Fourthly, the appeal was temporarily settled by the 
solicitor to the guardians, who advised that the appeal 
might be successful on the technical point raised in the 
appellants’ notice of appeal. 

‘This settlement, of course, had to come before the 
Court of Quarter Sessions for confirmation. 

Iam, Sir, yours faithfully, 


Jno. Hunt HEDLEY. 
Sunderland, October, 1892. 

In view of the interest with which the above question is 
regarded, we deemed it best to send Mr. Hedley’s letter 
on to Mr. Humphreys- Davies in order that the whole facts 
of the case might be before our readers. In reply Mr. 
Humphreys- Davis writes us as follows: 


To THE EpIToR oF ENGINEERING. 

Sir,—I trust, in view of the interest this subject has to 
so many of your readers, you will grant me a portion of 
your valuable space to reply to Mr. Hedley’s letter as to 
the Ford Works rating appeal. 

Ican quite understand Mr. Hedley’s irritation at the 
repeated defeats which he has sustained at the hands of 
this association ; at the same time I am surprised that he 
does not exercise a little more discretion in his public 
correspondence, 

Mr. Hedley is reckless enough to say the paragraph as 
to this appeal is ‘‘absolutely untrue both in substance 
and facts.” 

In proof that the case came before the Durham Quarter 
Sessions, I send you a copy of the order made by the 
Court, from which you will see the absolute accuracy of 
the statement that the rateable value, instead of being 
increased by 451/., in accordance with Mr. Hedley’s 
valuation, was reduced by 399/., the valuation appealed 
against being 2950/., the reduced amount being 2100/. 

The order also states that the assessment committee 
were to pay all the costs. 

Your readers can now judge whose statements are 
‘absolutely untrue.” 

I should hardly have thought that it was worth Mr. 
Hedley’s while to quibble over the word “tried.” Cer- 
tainly the case was not fought out, because the Assess- 
ment Committee og us all we wanted without fighting. 
Nevertheless, as Mr. Hedley is compelled to admit, the 
case had to go before the Court. 

Mr. Hedley does not appear to see the reflection upon 
himself when he admits that the solicitor to the guardians 
advised that his valuation could not be supported. 

He adds ‘‘on a technical point.” It is diificult to 
understand what is meant by this, because the appel- 
lants raised the only issue that Mr. Hedley’s valuation 
permitted them, and this in the plainest manner, relying 
on no legal technicalities whatever. 

However, if Mr. Hedley can induce his clients to fight 
the case over again (as the word ‘‘temporary” in his 
letter would lead me to understand he wishes them to do) 
all I can say is that they can do so on the next rate and 
we shall be quite ready to meet them. They must, how- 
ever be prepared for a pretty plain expression of opinion 
— the Bench as to the animus that such conduct would 

tray. 

Mr. Hedley says that the question of rating machinery 
was never raised. Your readers will be surprised to 
learn that I have repeatedly challenged Mr. Hedley to 
fight the simple issue as to whether machinery is rateable 
or not, and he has always been driven to admit that it is 
not rateable. How then can we show the fallacy of his 
methods of valuation except by the steps which we are 
now taking. He will find out in good time that the Ford 
Works case has a very important bearing indeed upon 
this point, and it was fought with the object of showing 
the illegality of Mr. Hedley’s methods. Mr. Hedley 
has, however, raised so many quibbles on the subject, 
that we can only proceed step by step. 

_ What amoral this case affords to manufacturers when 
it is remembered this committee refused the company’s 
application for relief, I may say almost with scorn, and 
now they have been — led to reduce their monstrous 
valuation by nearly one-third and pay all the costs of the 
appeal. Yours faithfull : 

G. Hourunsrs-Davins. 
8, Laurence Pountney-hill, Cannon-street, E.C., and 

16, Deansgate, Manchester, October 26, 1892, 


[Copry.] 
Before Mr. J. C. Wharton, M.P., and Justices. 
That the appeal be allowed and rate amended by 





reducing the rateable value from 2950/. to 2100/., and that 
the valuation list be altered accordingly. 

Respondents to pay appellants costs to be taxed out of 
sessions, 


THORNEWILL AND WARHAM’S WINDING 
ENGINES. 
To tHE Eprror or ENGINEERING. 

Srtr,—Our attention has been called to Mr. Duniop’s 
criticism (in your last issue) of the valve gear of our 
engines, erected in Powell-Duffryn Colliery. If he will 
kindly send you an indicatcr diagram taken from a wind- 
ing engine with Cornish equilibrium valves giving earlier 
release and more compression, with a later cut-off, we 
shall be obliged to him, and shall then have pleasure in 
replying fully to his letter. 

Yours obediently, 
THORNEWILL AND WARHAM. 
Iron Works, Burton-on-Trent, October 25, 1892. 








To THE EpiTor or ENGINEERING. 

Srr,—On reading Mr. James Dunlop’s letter, criticising 
the valve gear on Messrs. Thornewill and Warham’s 
winding engine, I was much struck by the manner in 
which he views the results of the designers, and think it 
would have been much better before condemning to have 
considered what the effect of notching up the block in the 
link would have been on the compression and release. 
This would, I think, modify the state of matters con- 
siderably, and doubtless if Mr. Dunlop saw another set of 
diagrams with the block notched up to, say, 8, he would 
be better pleased with the results. Iam sure Messrs. 
Thornewill and Warham, together with a number of your 
readers, are ignorant of the interesting possibility of 
having a reversing, or even a non-reversing engine which 
has both steam and exhaust valves operated from the 
same eccentric fitted with a trip gear that will givea 
range above 4 stroke. 

I can assure Mr. Dunlop. that he will find it no easy 
task to obtain a greater range even ina non-reversing 
engine, and that in order to do so, additional mechani>m 
must be introduced which will liberate the steam valve 
during its return or closing period. With such an addi- 
tion a trip gear can be arranged, having only one 
eccentric operating both steam and exhaust valves, giving 
a gauge from zero to { of the stroke, but it is scarcely 
adapted for a reversing engine. 

Regarding the diagram which accompanies Mr. 
Dunlop’s letter it is certainly interesting, but, as he will 
have doubtless discovered, not in the way intended. 

Had Messrs. Thornewill and Warham set the eccentrics 
according to Mr. Dunlop’s diagram, the range of cut-off 
would only have been from zero to }. 

Thanking you in anticipation, 

Iam, Sir, yours truly, 


VALVE GEAR. 
Leeds, October 24, 1892. 








MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY. 
—On Monday the Manchester, Sheffield, and Lincolnshire 
Railway Company commenced mineral traffic over its 
new Staveley and Annesley line. The line was com- 
menced rather more than two years since, the contractors 
being Messrs. Logan and Heningway for the Staveley 
portion, and Messrs. Baldry and Yerburg for the Annesley 
end. The line, which links the Manchester, Sheffield, 
and Lincolnshire system with the Great Northern Rail- 
way at Annesley, passes through a large coal area, and it 
also establishes connections with sundry iron works and 
manufactories. Passenger traffic will be commenced on 
Tuesday upon the new section, which is about 16 miles in 
length. 

A Scorcu Sanp Pump Drepvce.—The Jupiter, a twin- 
screw sand pump hopper dredge, has arrived in New 
South Wales from Scotland. The Jupiter steamed the 
whole way out from the Clyde at an average hourly speed 
of eight knots, upon a consumption of eight tons of coal 
per diem. She was built by Messrs. Simons, of Renfrew, 
to the order of the New South Wales Government, and she 
will be handed over to the Harbour and Rivers Depart- 
ment for service in deepening the river entrances and the 
rivers themselves, where sand is the obstructing sub- 
stance. It is stated that the Jupiter will be sent to the 
Clarence, or some of the northern rivers of New South 
Wales, and she should make a wonderful change there in 
a short time. She is also capable of doing excellent 
service on reclamation work by drawing silt up her enor- 
mous trunks and spouting it out great distances away. 

CuLcaIRN AND Corowa Rattway.—This New South 
Wales line, which has just been opened for traffic, is 47 miles 
and 33 chains in length. It branches off from the Great 
Southern Railway of New South Wales, on the south side 
of the Billabong Creek, near the Culcairn Station, and at 
@ point 356 miles from Sydney, going thence in a straight 
direction to Burrumbuttock, and from Burrumbuttock 
crossing the Howlong and Walheendry roads, about 104 
miles north of Howlong; from that point passing to the 
south of Oil Tree Lagoon, and down water reserve No. 2945 
to the Albury and Corowa roads, and thence proceeding 
on the northern side of that road to a point at North 
Wahgunyah, 403 miles from Sydney, and about two miles 
to the east of the Government township of Corowa. The 
line has been classed as a light railway, for which reason 
it has been necessary to reduce all excavation and other 
items, and by the use of frequent changes of grade, the 
limit being 1 in 75, to follow the surface of the ground as 
nearly as possible. There are six stations on the line, 
viz., Walla Walla, 366 miles from Sydney; Burrum- 
buttock, 373 miles 25 chains; Brocklesby, 379 miles 50 
chains ; Carnsdale, 389 miles 20 chains; Hopefield, 395 
miles 25 chains ; and Corowa. 
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(For Description, see Page 557.) 


Fig J. 


FOR GRINDING 5-FT. MIRROR FOR DR. COMMON’S TELESCOPE. 
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Wirksworth Sewace Purirication,--A special meet- 
ing of the Wirksworth Local Board was held at the 
Town Hall to select a system of sewage purification from 
the schemes which have been for some time t under 
careful consideration. In the result it was decided by 
raven votes to one to adopt the International Water 
Sewage Purification Company’s system of purification as 


being more effective and economical than any other | 


system. Mr. Theo. S. McCallum, of Manchester, who 
had recommended the International Company’s process 
of purification, was selected engineer to construct the 
necessary works, 





Potartsep Lignt.—On Thursday evening, the 20thinst., 


a veryinteresting lecture was given by Mr. G. H. Bryan, of 





Cambridge, on the subject of polarised light. The lecture | 
was in the nature of an inaugural address on Mr. Bryan | 


taking the chair as president of the Postal Microscopical | 


Society. It was illustrated by lantern diagrams showing 
the nature of light waves, the principle of Nicol’s prism, 
and the passage of polarised light through doubly refract- 
ing crystals. Polarised light was exemplified on the un- 
eaaaay theory by placing a stretched string in different 
directions so as to make its particles vibrate in different 
planes, the plane of vibration representing the plane of 
polarisation of the corresponding light waves. When 
polarised light falls on a section Of any doubly refractive 
substance the waves undergo a series of changes of type. 
The action was illustrated by the lecturer by the corre- 
sponding changes of type in the vibrations of a Black- 
burn’s pendulum, whose periods of oscillation in two 
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directions at right angles are nearly, but not quite equal, 
the only difference being that the type of vibration of the 
resulting light wave depends on the depth of penetration 
into the section, while that on the pendulum depends on 
the time. In the section the changes of type occur 
periodically as the thickness is increased, but the thick- 
ness in which a complete cycle of changes takes place 
depends on the wave length of the light and is therefore 
different for different colours. In this way the colours 
of thin films of selenite, and other polarising objects, are 
accounted for. Mr. Bryan’s address was an excellent 
example of Huxley’s aphorism on the necessity of know- 
ing a great deal tosay a little well; and he may be con- 
gratulated on having brought the elements of a very diffi- 
cult study within the grasp of those not highly trained in 
the subject. 
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MARINE FIREMEN. 

WE all know that the personal factor is the chief 
difficulty in estimating the economical performance 
of the machinery of steamships. That is the un- 
known variable to which no value can be assigned 
with any certainty of proportion ; but though we 
know this how seldom do we call it to mind in 
making our estimates. No doubt a certain rough 
average may be reached in practice by lumping the 
good with the bad, but still the fact remains that it 
is useless for engineers to expend all their art in 











)| designing economical machinery if the coal is to be 


wasted by bad stoking. This is perhaps more a 
matter for the shipowner than the engineer, as if 
an economy trial be made the contractor takes care 
to be well represented in the stokehold, whilst on 
ordinary ocean steaming one firm’s work stands 
much on the level of another’s. Our economy stan- 
dards for marine engines are founded on trial trip 
data, when picked stokers with picked coal give a 
very different result to that which the owner has 
to face in the coal account of the ocean voyage. 

The extent of this difference and the reason for 
it are the subject of a paper which Mr. E. O. 
Murphy has recently read before that most excel- 
lent body the Institute of Marine Engineers. The 
subject is one which is particularly within the pro- 
vince of the Institute, and the author has treated it 
in a manner worthy of his audience. 

It is somewhat strange it should be necessary to 
point out that the treatment of fuel on board ship 
requires a trained man; but so it is, or Mr. 
Murphy addressing his brother seagoing engi- 
neers, would not take so much pains to insist on 
the fact. Probably all of us acknowledge as 
much, but no one goes out of his way to remedy 
the defect caused by an inadequate supply of 
trained firemen. Some people seem to think that 
any man is good enough for a fireman, so long as 
he is healthy and strong, but the author of the 
paper mentioned gives facts enough to upset this 
idea ; which, of course, would be only held by 
those who have never been in charge of a stoke- 
hold. ‘‘ Where,” says Mr. Murphy, very per- 
tinently, ‘‘ would be the decimal point in the 
records of the trials of the Iona if, instead of 
picked firemen, and the careful supervision they 
had in this case, the engineer had had to 
pick up a crew at any of the homes for a voyage to 
Sydney, where they would have to burn three or 
four different kinds of coal?” In the author’s 
opinion the difference in the result would have 
been probably 50 per cent. and upwards. Perhaps, 
in this case, it was not so much the picked firemen 
as the consciousness that they were on trial, 
although the men engaged on the Iona’s trial were 


| Vastly different, in any case, to the firemen that 


are often engaged. In nearly all steamers the duty 
of engaging the firemen-—including winchmen, 
storekeeper, firemen, and trimmers—falls on the 
second engineer. Generally there are plenty of 
men to select from, but in the absence of personal 
knowledge the engineer has to depend entirely 
upon the men’s discharges. That is a neces- 
sity, but it is the manner of these discharges 
with which Mr. Murphy finds fault. They 
are not, he says, very reliable. ‘‘One man 
may have only one with his character and ability 
marked ‘‘G.” or ** V. G. ;” this is not much of a 
guide. The discharge may or may not belong to 
the man, or it may be anything from a few days 
old to afew years old. No one knows what the 
man has been doing in the mean time. Another 
may have a dozen discharges, which, if from the 
same ship, may be very useful, for if he were nota 
good man he would not be carried a second or a 
third time. On the other hand, a dozen discharges 
from a dozen different ships are not of much use, 
for the man may have been discharged from each 
ship for faults.” Moreover, the discharges give no 





information of what value the man is in overhaul- 
ing, and in these days a man is wanted for use in 
port. 

Mr. Murphy does not content himself with the 
easy task of pointing out difficulties, but ventures 
on the more difficult problem of suggesting reme- 
dies. ‘‘It may be asked,” he says, ‘‘ how is the 
ever-increasing supply of firemen to be kept up ?” 
His answer is, ‘‘Anyhow and from anywhere;” 
much the same as in any other branch of skilled 
labour. All firemen commence as coal trimmers, 
and at one time the greater part of the trimmers’ 
ranks were recruited from the ‘‘ scurfers” or boiler 
scaling lads. They were, Mr. Murphy says, a 
good class, knowing something about engines 
and boilers. Since the introduction of evaporators 
and the carrying of fresh water in tanks for the 
boilers, salting has not taken place to the same 
extent, so that less scaling is required and the lads 
have to look for other employment. The worst 
class of trimmers are generally those who come in 
by ‘‘ taking a jump,” that is to say, the ship being 
about to sail, and several men who have signed 
failing to put in an appearance, they are signed on 
and come to sea just in what they standin. After 
one voyage at sea, short or long, they will in an 
extreme case get a G. or V. G. discharge, and so 
far as those who employ them can tell are as good 
men as those who have been sailing for years. The 
same remark applies to the firemen, for one dis- 
charge makes the holder as good a man as one 
who has sailed for years. 

Firemen in port are usually employed in the 
engine-room, and thus have a chance of Jearning to 
know the different parts of the machinery, so that 
in time they are promoted to become oilers or 
greasers. This is a much better position, and, as 
a rule, the greasers are the steadiest of the firemen. 
Their work is of much importance, as any neglect 
in oiling may lead to disaster. There is a great deal 
of difference in the quality of the men, but their 
discharges show the same for all. The positions 
above these are storekeeper and winch or donkey- 
man. ‘The system of promotion from trimmers up 
is, Mr. Murphy says, a good one. ‘‘It works 
satisfactorily, and if we could only know more 
about the men when engaging them, everything 
would go along more smoothly than it does at 
present.” 

‘*Tt will be admitted,” the paper goes on to say, 
‘*that the life of a fireman is not a pleasant one.” 
That no one will gainsay who has ever been ina 
stokehold at sea, even in moderate weather and a 
temperate climate ; indeed we are more likely to 
take exception to Mr. Murphy’s statement that 
‘*there are many other callings more arduous 
and telling on a man’s life.” Whether, how- 
ever, there be ‘‘some” or ‘‘many,” it is certain 
that the stoker’s existence should not be made un- 
necessarily uncomfortable. There are many things 
of which Mr. Murphy tells us, besides the nature 
of the work, which prevent a steadier and more 
sober class from becoming firemen. The first of 
these enumerated is that already alluded to, namely, 
the form of the discharge, which makes all men 
equal. The worthless corrupt those somewhat 
better and drive away the best. There are, how- 
ever, more radical evils, and those which would 
keep the calling at a low ebb even if discharges 
were ever so minute. To get good work from good 
men—and no good work is got from bad men—it is 
necessary to trust them well. The demand for 
men of good character is so great in this country, 
even amongst the unskilled, that it is only under 
exceptional circumstances that a steady and indus- 
trious able-bodied man need lack employment for 
long. In spite of all that is said about the lack of 
labour for those who are willing to work, a steady 
working man, in almost any capacity, is a treasure 
which employers always appreciate. Such a man 
can take the pick of work which he can perform, 
and he naturally does not select a mode of life that 
has too many drawbacks and discomforts. Mr. 
Murphy tells us what are the drawback to the fire- 
man's calling. We cannot do better than quote 
his own words. 


The form of board and lodging. How are our firemen 
fed and berthed? Not too well. The larger the ship, as 
a rule, the poorer the accommodation ; what is not good 
enough for steerage passengers is set apart for the crew. 
A man coming off watch will find in only a comparatively 
few cases a separate place for his class to wash, and 
seldom a bath. No, he must needs take a bucket into 
the stokehold, the fiddley, or some corner on the deck. 
Surely a place might be set apart for him where he could, 
after a hot watch, change his clothes and have a com- 
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fortable wash before taking his food. His bunk 5 i 2 
6 in. from the deck, with two other bunks above him, in 
a place where dayli ht is never seen) is his bed and 
locker, for clean and dirty clothes combined. It is also 
the only place he can retire to when off duty, for if he 
goes on deck he is looked upon as if inthe way. Then, 
regarding his food, in most cases there is sang of it, 
but what poor couks are found acting as ships’ cook: ! 
they spoil the stuff and give little or no variety. The food, 
brought from the galley by one of the men, who perhaps 
is covered with coal dust and perspiration, is set at one 
end of the firemen’s room, then each one will take what he 
requires ; hands being made before knives and forks, are 
more useful. Whatever food is left is wasted, no one 
wants it after coming from the firemen’sroom. How dif- 
ferent if ag cook was provided for the men alone, his 
work not being divided between the sailors and firemen, 
he would take more interest in the food for his men, he 
could serve it out individually, taking away what is left 
and only cooking what is likely to be required. A large 
ship would require more than one cook, according to the 
number of men carried, their work could be divided, one 
for cooking, one for serving it to the men, others keeping 
the cooking utensils in a clean condition. An Asiatic 
crew always carry their own cooks and boys, why not our 
firemen ? 

The short-sighted policy of the shipowner who 
takes no pains to provide his firemen with decent 
accommodation, and so attract good men, must be 
apparent. Of course, there are degrees even in the 
fireman’s lot. Some lines employ the same crews 
voyage after voyage ; but, inthe main, society owes 
much to marine firemen, or mercantile stokers, 
which it takes no thought to pay. Mr. Murphy is 
an impartial witness, knowing the facts from long 
personal experience, and certainly one would not 
expect a chief engineer to be the mouth-piece for 
any sentimental over-strained advocacy on the 
behalf of the firemen; in fact it is hard enough at 
times not to take a very opposite course. So much 
the more credit to Mr. < c for his just but 
moderate advocacy. 

Following the test of this thoughful and well ex- 
pressed paper we come to the author’s final sug- 
gestions ‘made with a view of improving the class 
and position of our firemen;” and, we may add, the 
profits of the shipowner. These suggestions are five 
in number and the first brings up a very old contro- 
versy which has been carried on, both with respect 
to our naval and mercantile marine. This is the 
question of control over the engine-room staff. 
‘* The chief engineer should have more personal 
- control over the men,” says Mr. Murphy, himself a 
chief engineer. The whole tone of his paper 
is, however, so unaffectedly modest that we 
cannot suppose he is a man likely to advocate 
control other than for substantial and legitimate 


purposes. He disclaims any intention of asking | 


that the authority of the commander should be 
curtailed. ‘There can be but one head in a ship, 
anl the commander is that head,” Mr. Murphy 
says, in words almost identical with those we used 
a short time since in discussing the position of 
naval engineers. The word of the chief engineer 
should, however, Mr. Murphy claims, be sufficient 
for entry in the log without taking the offender 
before the commander and chief officer ; and we 
cannot imagine any sensible man finding reason for 
disagreeing with him. ‘‘Surely, if the chief 
engineer is able to look after the varied types of 
machinery,” we quote from the paper again, ‘ that 
are placed under his charge, he can be trusted to 
control the men who work them; being on the 
spot and knowing the harm done, he is in a better 
position than the captain to inflict the fines. How 
many blackguards get off without any punishment 
through deck and engine-room departments not 
pulling together?” It is difficult to understand 
why this meddlesomeness should be so characteristic 
afeature of sea captains. The ultimate authority 
rests with the commander absolutely. So long as 
the ship is at sea he is an autocrat, but what an 
absurdity it is he should want to have his finger in 
every pie, whether he understands it or not. We 
know on shore that the only way to operate any 
business successfully is to select guod heads of de- 
partments and give them the reins of manage- 
ment, supervising them and not their subordinates. 
In the shops if a workman is seen idling it is the 
foreman that the master should speak to, not the 
man. It is impossible for a chief engineer ina 
ship or a dockyard to formulate the thousand and 
one little incidents and characteristics that dis- 
tinguish the good from the bad workman ; and 
moreover, there is so much in discipline in the men 
knowing that their immediate chief has the power 
of punishment in his own hands, without having 
to appeal to a higher authority. The contention 
:ppears so patent that we may pass on to the next 





suggestion made by the author of the paper. 
Mr. Murphy would renew the old form of 
register ticket, in a slightly modified form, but 
would introduce a few additional lines testi- 
fying as to character; but these remarks should 
be filled in by the chief engineer, and never, as at 
present, by the purser or steward. As the dis- 
charges would be then continuous some idea of the 
man’s character and career would be obtained from 
the remarks. The shipping master should hold the 
discharge-book after signing, and return it after 
the articles are completed. Men not turning up 
after signing would then become rarer. To en- 
courage the good men the author of this paper would 
create aclass of leading firemen who would have 
an advantage in pay and position. Donkey men 
should have certificates signed by at least two chief 
engineers, and the donkey man should assist the 
second engineer in engaging the men. Being a 
firemen he is ina better position to know the class. 

The next suggestion is, in our opinion, the most 
important, for it is useless, as already indicated, to 
try to get good men to fill bad positions, and all the 
regulations in the world will be of little avail if they 
have not the right material to act upon. Perhaps 
we had better again quote Mr. Murphy’s own 
words : 

Make the ship more like a home for the men by signing 
them on for a longer period than one voyage, say six or 
even twelve months, letting them live on ot in the 
home port, give them their own qualified cooks and a 
separate room for sailors and firemen, where, after their 
work is done, they could read papers, yarn, or write a 
letter. Let also each man have, in addition to his bunk, 
a good substantial locker with lock and key, to keep his 
private effects in; in a great number of cases the men 
cannot take anything besides their working clothes, 
through the liability of having their personal effects 
stolen. This means an additional initial expense, but 
should prove a good investment in the long run, the men 
seeing an interest taken in their welfare, and knowing on 
the return of the ship they will not have to turn out, 
losing time and money in seeking fresh employment, and 
would settle in the ship, get accustomed to their work, 
and knowing what is required, would be of far more use 
than if strangers were employed each time. 

Mr. Murphy’s paper is an excellent example of 
the good work that may done by the Institute of 
Marine Engineers. Another subject upon which 
papers would be welcomed from the members of 
this society is that which relates to accidents 
and repairs. Some of the best, because the most 
original, engineering practice is called forth by 
repair jobs ; and there is no better school in which 
an engineer may learn what to avoid than a marine 
repairing shop. 








THE ATOMIO WEIGHT OF OXYGEN. 

On October 7, at page 455, we drew attention to 
a new determination of the atomic weight of oxygen 
given in the Comptes Rendus by Dr. A. Leduc, pro- 
fessor at the Sorbonne, Paris. The new number 
was derived from the ascertained density, in respect 
to air, of the mixed gas resulting from the electro- 
lysis of water. The weights observed, which give 
the new number, are so near to those which would 
agree with the old atomic weights and Regnault’s 
densities that, inaccuracy in weighing, to the extent 
of, relatively, only 1 lb. on 100 tons would make all 
the difference. From an engineer’s point of view 
this seemed to us to leave room for doubt regarding 
the reliability of the new determinations. 

M. Leduc has, however, kindly written to usa 
letter, of which we publish a translation on page 
544, regarding our criticism, and having read again 
his recent contributions to the Comptes Rendus, 
one of them, forwarded by him, not seen by us 
before, we hasten to rectify our remarks. 

In the laboratory of physical research at the 
Sorbonne the balance in use weighs up to 500 
grammes, and on any weighing, up to the full load, 
the error does not exceed one-tenth of a milli- 
gramme. This, on the full load, amounts to only 
one in five millions, or, the error, proportionately, 
at full load, does not exceed one pound in as many 
tons as there are pounds in a ton, a degree of accu- 
racy much exceeding that described by us. 

With regard to the law of Avogadro and Ampiére, 
which, in applying, we said was subject to a slight 
correction, which might, however, we thought, be 
disregarded at the pressure and temperature under 
consideration, M. Leduc claims that what we 
represented as a discrepancy is really admissibly 
the amount of the correction required in applying 
the law. We agree with him that it is in the 
direction which the experiments by Regnault on 
the compression of oxygen and hydrogen would 





indicate. We, therefore, think he is quite justi- 
fied in so regarding it, although on July 27, 1891, 
at page 189 of Comptes Rendus, he calculates, pro- 
visionally, the atomic weights of oxygen and of 
nitrogen : 

15.905 = 1.10506/0.06948 

13.99 =0.97203/0.06948 
according to this law, just as we did, without any 
correction or even any hint that a correction was 
required. 

We said that, in Clarke’s ‘‘Constants of Nature,” 
the lowest of the means by different experimenters 
is 15.9607 ; M. Leduc refers to five more recent 
determinations, of which the mean is 15.88. These 
are quoted in a paper by M. Leduc in the Comptes 
Rendus of July 4 last, which, unfortunately, was 
not seen by us. 

We compared the new numbers with only 
Regnault’s numbers, but M. Leduc justly reminds 
us that Lord Rayleigh had pointed out that Reg- 
nault had omitted to allow for the compression of 
the ballon by atmospheric pressure when weighed 
exhausted. In M. Leduc’s experiments the con- 
traction of volume, when vacuous, amounted to 
0.5 c.c., equivalent to, say, 06 milligrammes of 
air displacement. This amount has to be added to 
the apparent weight when filled, to get the true 
weight of the gas, because the apparent weight 
would be reduced by this amount by the buoyant 
effect of this additional displacement of the atmo- 
spheric air. 

We wish to give M. Leduc only praise for the 
great work he is carrying out. It is not desirable 
that the questioner of Nature experimentally 
should be prejudiced anticipatingly by any em- 
pirical law, and, accordingly, he reports just what 
his balance has indicated. The extreme accuracy 
with which he has to operate can be appreciated 
when we set before our minds the differences upon 
which the new determinations depend. The weight 
of the ballon was 230 grammes. Adding this to 
the net weights, we get the following comparative 
statement : 


Actual weight of air and ballon ob- Grammes. 





served... os me ee 232.9435 
Alternative weight to maintain law of 
Avogardo and Amptre 232.94253 
Difference ss es 0.00097 
Actual weight of mixed gas and ballon 
observed ... sia as és ... 281.2193 
Alternative weight to maintain law of 
Avogardo and Ampere ... 231.2200 


Difference me AE 0.0007 


The difference is in each case less than a milli- 
gramme, or, as we said before, less than 1 lb. on 
100 tons. A milligramme is less than the weight 
of a drop of water one-twentieth of an inch in 
diameter. Seven per cent. less. We state this 
now, not as criticism, but that the extreme accu- 
racy required, and attained, may be appreciated. 
The two sets of numbers arising from these two 


sets of weighings are: 
. +, Atomic Molecular 
Density. Weight. Volume. 


Oxygen .. 1.10503 15.88 0.9982 
ee { Mixture :. 0.41423 
Pe * ( Hydrogen... 0.06947 1.0 1.0 
Maintaining (Oxygen .. 1.1050 15.922 -——1.0 
Avogardo and Mixture .. 0.4146 
Ampere Hydrogen 0.0694 1.0 1.0 


We ought to add that M. Leduc has obtained 
the same numbers working by independent methods. 
His numerous papers have received the imprimatur 
of the Academy of Sciences and his results are 
approved and adopted by its members. 





THE BREWERS’ EXHIBITION. 

THE display at the above Exhibition, which was 
opened on Monday last, is this year even better than 
usual. Inthe gas engine department Mr. Atkinson, 
of the British Gas Engine and Engineering Com- 
pany, Limited, Gospel Oak, is to the fore again with 
a new engine, his well-known Cycle engine not being 
exhibited this year, though it is still manufactured. 
The new engine has an impulse every revolution, 
and has been named the ‘“ Utilité.” As we hope 
shortly to illustrate it, we will only give a general 
description of the motor here. The front end of 
the engine is completely closed in so that the 
crank works in an oil bath. By the forward 
motion of the piston during the working stroke air 
is compressed in the chamber thus formed to a pres- 
sure of about 41b. per square inch. When the 
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piston reaches the end of the stroke a valve allows 
this air to rush into the cylinder on the opening of 
the exhaust, driving before it all the products of com- 
bustion. When the piston on its return reaches half- 
stroke the exhaust closes, and compression com- 
mences, the cylinder being full of air only. When 
it reaches the end of its stroke a very rich mixture 
of gas and air is forced into the cylinder by a 
small pump, and fired by an ignition tube in the 
usual way. The engine then makes its working 
stroke. It will be noted that the charge is thus 
expanded to twice its original volume. Another 
novelty, also exhibited on this stand, is Mr. Atkin- 
son’s pneumatic pump. This we also hope to illus- 
trate shortly. It consists of a gas engine driving 
a small air pump, by means of which air is forced 
down one or the other of two pipes leading to sepa- 
rate water vessels down the well. Assuming the 
pump fairly at work the operation of the apparatus 
is as follows: One of the water vessels is full of 
water, which has to be raised to the surface, the 
other is full of air at a pressure corresponding to 
the height of the lift. The air pump now begins to 
draw air from the empty vessel and force it into the 
one which is full of water, thus raising the latter 
to the surface. When this vessel has been emptied, 
the valves automatically change over, so that the 
air is now forced into the other of the two vessels, 
which has in the mean time filled with water. It 
will thus be seen that the work done in compressing 
the air is not wasted, since this pressure is admitted 
to the exhaust, and the air acts merely as a sort 
of connecting-rod. Of course there is some loss 
due to the alternate heating of the air by com- 
pression and its subsequent cooling by expansion 
during exhaust. Still we are informed that the 
efficiency of the arrangement in practical working 
is high. Messrs. J. E. H. Andrew and Co., Limited, 
of Reddish, near Stockport, exhibit three of 
their well-known Stockport gas engines. The 
largest size shown, a 14 horse-power nominal, is 
fitted with a new self-starting device, which acts 
in the following way. The engine being at half- 
stroke and the cylinder filled with air, a by-pass to 
the gas supply is opened, as also a valve which 
closes the end of the ignition tube. The contents 
of the cylinder then begin to flow out through the 
ignition tube, and when the mixture under the 
cylinder becomes sufficiently rich, it is automatically 
fired by the tube, thus starting the engine. A 
double governing device is also fitted to this engine. 
Besides the ordinary hit-and-miss arrangement, the 
governor also works a throttle valve on the gas 
supply, thus admitting, when required, a poorer 
mixture to the cylinder, and making the engine 
run more steadily than can be done with the hit- 
and-miss device only. The Campbell Gas Engine 
Company, Limited, Halifax, exhibit four engines 
of from 4 to 8 nominal horse-power. Messrs. Dick 
Kerr and Co., of Kilmarnock, N.B., exhibit their 
well-known ‘‘ Griffin” gas engines, the largest sizes 
of which are fitted with self-starting devices, in 
which the starting charge is compressed by means 
of the town water supply, suitable apparatus for 
this being provided. Messrs. R. B. Pownall and 
Sons, of 73, Queen Victoria-street, London, show 
a self-contained gas engine, the bedplate forming a 
tank in which the cylinder is completely immersed. 
The gas regulator is fitted to the back of the bed- 
plate, so that the work to be done in putting in 
one of these engines is reduced to a minimum. 
The ‘‘Trent” gas engine shown by the Trent 
Gas Engine Company, Limited, of New Bas- 
ford, Nottingham, is a monocycle engine. The 
cylinder is extra long, and is bored to a larger dia- 
‘meter in its front half than behind. The piston is 
packed both at front and rear, anc there is thus an 
annular space between it and the front half of the 
cylinder. It is in this space that the compression 
of the charge is effected. The explosion takes 
place in an explosion chamber to one side of the 
working cylinder. On the same stand is exhibited 
an automatic wheat-weighing machine which is said 
to weigh with an accuracy of 1 in 4000. A hopper 
balanced by a standard weight is filled by the 
grain from a shoot. When nearly full the supply 
of wheat is nearly shut off by an automatic device, 
and the remainder of the filling completed slowly. 
When the full weight has entered the hopper tips, 
completely cutting off the supply, and then empties 
its contents into a shoot, coming back to its initial 
position to be refilled. The apparatus is absolutely 
automatic in its action and contains no springs or 
other devices liable to get out of order. 

Vil engines, curiously enough, considering the fine 





display of gas engines, were represented by only 
one firm, Messrs. Weyman and Co., Limited, of 
Guildford, who exhibited several of their new well- 
known ‘‘ Trusty ” oil engines. 

As usual there was a fine display of oe age aaa 
work. Amongst the firms exhibiting this class of 
goods we may mention Messrs. Robert Morton and 
Co., of Burton-on-Trent ; Messrs. H. J. West and 
Co., of the Southwark Bridge-road, London; Messrs. 
S. Briggs and Co., of Burton-on-Trent ; Messrs. 
Henry Pontifex and Co., of York-road, London, N.; 
and Messrs. Pontifex and Wood, of Shoe-lane, Lon- 
don. The latter show we believe the largest single 
piece of copperwork at the show. This is a mash 
tun 10 ft. in diameter by 5 ft. deep. The same firm 
also exhibit one of their well-known ammonia refri- 
gerator plants. Another firm showing refrigerating 
plant is the Pulsometer Engineering Company of 
the Nine Elm Iron Works, London, who also ex- 
hibit their pulsometers and other pumps. 

Well-sinking plant is exhibited by three firms: 
Messrs. Le Grand and Sutcliffe, London ; Messrs. 
C. Isler and Co., London; and Messrs. A. Wil- 
liams and Co., London. ‘The latter firm also show 
a Halliday windmill as arranged for pumping. 

Mr. Frank F. Byrne, of 37, College Green, 
Dublin, shows his new friction clutch, which has 
been adopted by Trinity House and other important 
corporations. The clutch is a modification of the 
well-known one, in which the requisite friction is 
obtained by expanding a ring against the internal 
surface of the clutch by means of a lever working 
a right and left-hand screw. The details, however, 
have been carefully thought out, and it is claimed 
that its working has been thus improved. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

A meeEtTING of the Institution of Mechanical 
Engineers was held on the evenings of Wednesday 
and Thursday of this week at the Institution of 
Civil Engineers by the permission of the Council of 
the latter Society. The President, Dr. Anderson, 
occupied the chair. There were two papers on the 
agenda, the first being the second report of the 
Research Committee on 


THE VALUE OF THE STEAM JACKET, 


of which Committee Mr. Henry Davey is chairman. 
This paper was taken on the Wednesday evening, 
the remaining paper, that of Mr. Walker, on the 
‘¢ Screw Propeller,” being reserved for yesterday. 
The report we commence to publish in full in our 
present issue, and we may, therefore, at once pro- 
ceed to the discussion which followed its reading. 

Mr. Bache, the secretary, having read the paper, 
the President asked Mr. Davey if there was any- 
thing he wished to add before the discussion com- 
menced. Mr. Davey said that it had been considered 
by the Committee at their final sitting whether the 
report should contain any opinions and deductions 
based upon the experiments, or whether it should 
be a plain record of facts. The latter was deemed 
preferable on the whole, as it was considered that 
at that stage any theories put forward would not 
be likely to have the same value as they might 
possess after the members of the Committee had 
had the advantage of hearing the criticisms which 
would be made by members. For his own part it 
seemed to him that there was very little economy 
to be obtained from the jacket beyond that which 
was due to the steam being dry at release. Mr. 
Bryan Donkin had pointed this out, and he agreed 
that it was the great element of economy. There 
was, however, a little element which was seldoia 
alluded to, and he would therefore mention it. It 
was the effect the jacket had in keeping the cy- 
linder true. Taking the case of a Cornish engine 
the two ends would be at different temperatures, 
and the bottom end would be of less diameter than 
the top, so that there would not be a uniformity of 
bore. It might be said that that would not apply to 
a double-acting cylinder, but that was not true, 
although the difference dueto temperature might not 
be so great. Whensteam was admitted both sides 
of the piston the cylinder would be smaller in the 
middle ; not much, perkaps, but sufficient to have 
an appreciable effect. He would add that other 
experiments had been made, and others still were 
in prospect. These would be the subject of fur- 
ther reports. The Committee hoped to continue 
the work, and whenever they got the use of a suit- 
able engine they proposed making trials until the 
matter was fairly well thrashed out. 





Mr. Bryan Donkin, a member of the Committee, 
said it was important that experiments should be 
made on marine engines and also locomotives. The 
latter, he considered, afforded a valuable field for 
the use of the jacket-working, being so generally 
worked linked up. He referred to the use of 
superheated steam, by means of which the same 
results might be obtained as by the steam 
jacket. In order to obtain the best economy 
the steam leaving the cylinder should be dry, 
but not superheated. The use of the jacket 
was to reduce the range of temperature in the 
walls of the cylinder. In answer to the President, 
Mr. Donkin stated that he had made experiments 
in the use of oil in the cylinder. He had found 
that a lavish application of oil had produced the 
same effect as jacketing, but the quantity that had 
to be injected was so large that the matter had no 
commercial significance, although it was a very sug- 
gestive fact. 

Major English pointed out that the greater the 
initial condensation in the cylinder the greater the 
gain from steam-jacketing. 

Mr. D. B. Morison, of Hartlepool, was the next 
speaker. He stated that he had lately made a 
number of experiments to determine the rate of 
transmission of heat from steam through cast-iron 
liners to water boiling at atmospheric pressure. 
For this purpose he had constructed an experi- 
mental apparatus, which was illustrated by the 
cartoon which he had affixed to the wall of the 
theatre, and which we illustrate by Fig. 2 on the 
next page. It consisted of an outer cylinder of 
cast iron covered with non-conducting material 
on the sides, but with the bottom uncovered. 
Within this cylinder was placed another cy- 
linder jointed at the top and bottom, the space 
being arranged as a steam jacket. A connection 
was made from a boiler to the jacket, and the 
water of condensation was drained into a water 
trap. The inner cylinder was filled with water to 
the level of the top of the jacket, and this level was 
carefully maintained throughout the trial. The 
feed water was admitted from a small tank, into 
which it was accurately weighed. Care was taken 
that the condensed water in the jacket space was 
not allowed to accumulate, the level in the drain 
trap being kept at half-glass. With this apparatus 
the speaker made two hour experiments. The 
pressure of the steam could be adjusted with great 
accuracy and was maintained within half a pound 
of the intended pressure during each trial ; the 
pressures used being from 10 lb. to 80 lb. above the 
atmosphere in steps of 10 lb. The actual internal 
diameter of the internal liner was for the first set 
of experiments 9.1875in., and the mean external 
diameter 11 in. This gave a mean thickness of 
metal of 0.906 in. The interior was bored in the 
lathe, the surface being similar to that of an ordi- 
nary cylinder bored in the ordinary manner. The 
external surface was that of a rough casing as it 
came from the mould. For the second and third 
set of experiments the liner was further bored out 
internally to 10.156 in. and 10.625 in. in diameter, 
thus leaving the thicknesses 0.421 in. and .1875 in. 
respectively. The results of these three series of 
experiments were shown by a diagram pinned to 
the wall, which diagram we give in Fig. 1 on the 
next page. The abscissee were temperatures above 
212 deg. Fahr., and the ordinates were drawn 
at the points corresponding to the pressures at 
which the experiments were made. The vertical 
scale represented pounds of water evaporated 
per hour from and at 212 deg. Radiation from 
the funnel, which was not lagged, accounted 
for the position of the vanishing point, and the 
slight irregularities of the spots might be due 
to variation of temperature of the atmosphere, 
the experiments having been conducted in an 
open shed through which there was a slight 
breeze blowing. The explanation of the three 
outer ‘spots being out of position might be that 
slight priming took place. The mean results, 
however, the author considered to be accurate, the 
ratio of water evaporated taking the greatest 
thickness as unity—varying only from 1.53 to 1.48 
in the second series, and from 2.0 to 2.02 in the 
third series of tests. The experiments showed 
conclusively the greater transmission of heat as the 
thickness of the liner was reduced. This being 
the case, the speaker had no doubt that greater 
efficiency would be obtained with cast-steel cylinder 
liners ribbed in the jacket space than with the 
thick cast-iron liners at present used. 

The principal reason why jackets have become 
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unpopular in marine engines is the difficulty ex- 
perienced in keeping them free from water, so as 
to be always working at maximum efficiency. Two 
of the best methods, especially with jackets at 
boiler pressure, are to d 


rain back to the boiler | 


‘from which the greatest duty could be obtained | 


would be that in which the steam would be at both | 
sides, or one which would be surrounded by a re- 
ceiver, such as was often adopted in the early days 
of compounds. In this arrangement the exhaust 


by gravitation, or directly into a feed - water | steam from the high-pressure cylinder flowed past 


heater. A very simple arrangement had been 
devised by the speaker, which he illustrated 
by a wall diagram, which we shall reproduce in 
Fig. 3 annexed. In this the jackets were drained 
through an evaporator, and from the evaporator to 


and around that cylinder into the steam chest of the 
low-pressure cylinder. The defect of this plan was 
that only a small portion of the steam came into 
actual contact with the jacket, as the circulation 
was practically confined to the steam in the direct 





engine. The channels were formed by partitions, 
and the direction of the flow was consequently of a 
zig-zag nature. The steam was continually mixed 
up, and not only did it extract a large amount of 
heat by reason of its rapid flow, but the whole body 
of steam was continually intermingled, and it was 
therefore thoroughly dried before entering the 
cylinder of the next engine. The diagram exhi- 
bited, which we reproduce in Fig. 4, showed the 
high-pressure cylinder of a triple-expansion engine 
in which the high-pressure valve was aft of the 
The direction of the flow of the steam 
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from the boiler to the high-pressure jacket, at the 
bottom of which was a small drain cock and a gauge 
glass, the cock being opened sufticiently to pass all 
the water of condensation, and a little steam as 
well, so as to prevent any possibility of accumu- 
lation in the glass. Steam to the intermediate 
pressure jacket was taken from the bottom of the 
high-pressure jacket through a reducing valve, and 
the drain from the intermediate pressure, as well 
as that from the high-pressure, were joined and led 
to the heating coils of an evaporator. The result 
was that if the evaporator were required to just 
supply the necessary auxiliary feed, and were so 
kept working continuously, both the high pres- 
sure and the intermediate pressure were drained 
automatically. The steam generated in the evapo- 
rator, as well as that condensed in the coils, 
was then led into a small heater, and was sufti- 
cient in amount to heat the feed water to about 
150 deg., at which temperature it passed through 
the feed pump to be further heated between the 
pumps and the boiler if so desired. The advan- 
tages of this arrangement were the automatic 
draining of both jackets, the heating of the feed 
water to about 150 deg., and the production of 
fresh auxiliary feed water at the least possible 
cost. The only heat lost was that radiated together 
with that contained in the discharge brine. 

A steam jacket cylinder, Mr. Morison went on to 
say, may fulfil two functions—namely, to heat the 
steam within the cylinder, and also that which 
may be without the cylinder. In the ordinary 
design of triple-compound engine for moderate 
ss the ve pal ase cylinder only is fitted in a 
iner and but seldom used as a steam jacket. The 

reason is, as the speaker had already stated, that 
users have experienced trouble with jackets in the 
past, and prefer to have an engine at lower cost 
without jackets. It seemed obvious, however, that 
_if an engine could be arranged with an efficient 
jacket at a small cost the result would be 
commercially successful. The design of jacket 



































| 
F 


Jointed to 1.P. Cylinder. 











pressure cylinder to the steam of the low-pressure 
cylinder. Mr. Morison had devised an arrange- 
ment of receiver which is illustrated by Figs. 4 
and 5 annexed. It was based on the fact that the 
greater the circulation over a heat-giving surface, 
the greater the amount of heat transmitted. In the 
engine illustrated the receiver was provided with a 
number of circulating channels which caused the 
steam to flow uniformly over the whole heat-giving 
surface of the jacket on its passage to the next 

















was from the exhaust port round the upper part 
of the jacket, and the steam was then turned back 
round the lower part of the jacket space from 
whence it escaped. In another arrangement (see 
Fig. 5) the high-pressure valve was forward of the 
cylinder, and a somewhat different arrangement 
was made, the intermediate cylinder being jointed 
to the high-pressure. In these arrangements there 
was a liner to the cylinders, the exhaust steam being 
outside the liner which formed the inner wall of 
the jacket, which was properly cleaded on the outer 
wall to prevent radiation. Arrangements were 
made for draining off the solid water of condensation 
of the exhaust, the finely divided moisture, or mist, 
being heated up to evaporation by the live steam 
in the annular space formed by the liner and the 
inner jacket wall or exhaust steam passage. A 
table was displayed on the wall giving the details 
of the experiments upon the transmission of heat 
from steam through cast-iron liners to water boiling 
at atmospheric pressure, to which Mr. Morison re- 
ferred in the early part of his speech. This table 
we shall reproduce in a future issue. 

The next speaker was Professor Unwin. He 
was sorry that the Committee had decided not to 
express any opinions, as that curtailed the possi- 
bilities of criticism, for which the comments of so 
able a body of commentators would have formed an 
excellent basis. He thought it an extraordinary 
fact that the experiments had not produced a case 
in which the jackets had done any harm. The 
meeting had been told that the point to aim at 
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was to have the steam dry at release, but the 
speaker did not think this should be enunciated 
as a complete principle. The term ‘‘ wet steam” 
was apt to mislead. There could be superheated 
steam or saturated steam ; but wet steam was a 
misnomer; inasmuch as steam that was mixed 
with moisture was dry steam mingled with water. 
If the wetness was not with the steam it was on 
the walls of the cylinder and that meant loss. Ex- 
periments with the engine at South Kensington had 
been quoted, and he would explain that when appli- 
cation was made for examples he had just taken the 
two trials that came nearest, In an experimental 
engine there was always an additional chance of 
water due to condensation from pipes, traps, &c., 
which were fixed for instructional purposes. Ina 
small engine the gain from jacketing was shown 
to be greater than in larger engines, but it was 
to the larger class of engines that the jacket was 
most often applied. 

Mr. Mair-Rumley said that reference had been 
made to his trials with a water company’s pumping 
engine at Hammersmith. In regard to the priming 
of the boilers referred to, he would explain that in 
ordinary work the water level was kept higher than 
that adopted by his firm in their trials. This was 
as a measure of safety, but when he made those 
trials he obtained permission to lower the water 
level, and the result was that the priming disap- 
peared as stated. 

Mr. Cochrane stated, in reference to what Pro- 
fessor Unwin had said, that it would be seen that 
there was one minor case in the report in which 
the consumption of steam by the jacket exceeded 
the gain by its use. 

We must defer our further report of this discus- 
sion until our next issue. The paper by Mr. 
Walker on the screw-propeller was read and dis- 
cussed at yesterday’s sitting. 





NOTES. 
Western Union TeLecrapH CoMPANy. 

Tue business of this great undertaking con- 
tinues to expand, the revenue acquired in the 
financial year ending June 30, 1892, having been 
23,706,405 dols. as compared with 23,034,326 dols. 
in 1890-1, and 22,387,029 dols. in 1889-90. The 
working expenses in 1891-2, including mainte- 
nance, reconstruction and equipment of offices and 
wires, were 16,307,857 dols., as compared with 
16,428,741 dols. in 1890-1, and 15,074,304 dols. in 
1889-90. It follows that the profits realised in 
1891-2 were 7,398,548 dols. as compared with 
6,605,585 dols. in 1890-1, and 7,312,725 dols. in 
1889-90. The profits realised year by year would 
have been much larger but for a severe policy 
adopted by the directors in charging many items 
to revenue whith might be fairly debited to capital. 
Thus, in the course of the company’s last financial 
year, it added to its fixed plant 1595 miles of 
additional poles, 23,514 miles of new and additional 
wire, and 602 additional offices, all at the cost of 
revenue. All reconstructions, renewals of wires 
and cables, are charged to current expenses, 
although a line of poles capable of carrying twelve 
wires may be replaced by a line capable of carrying 
twenty-four wires. The total amount expended 
on the construction of new property and provided 
for out of revenue in 1891 was 1,287,185 dols., of 
which 350,000 dols. related to the purchase of land 
for the erection of a new building next to the com- 
pany’s main building in New York. The average 
amount received by the company for each telegram 
transmitted by it last year was 31.60 cents as com- 
pared with 32.50 cents in 1890-1, showing the 
constant tendency of American telegraph charges 
to be cut finer and finer. The aggregate expendi- 
ture made upon capital account to the close of 
June, 1892, was 97,653,203 dols. ; the corresponding 
total at the close of June, 1891, was 96,745,291 dols. 


WacgEs IN CANADA. 

The average wage paid in a trade is misleading 
as a basis on which to form an estimate as to the 
possibilities of earnings by any one mechanic, for 
superior merit must always command more than 
mediocrity ; and this is more distinctly the case 
when men, women, and children’s wages are taken to 
forma mean. But when thisaverage wage is com- 
pared with an average struck under similar condi- 
tions, say, ten years before, there is a probability 
that the difference indicates the relative state of 
affairs at both periods if expressed in ratios. From 
a census bulletin just issued dealing with various 
industries in Canada, associated with agriculture 





and implement making, we note an increase in 
wages of over 16 percent. In agricultural imple- 
ment making there are 3373 employés in Ontario 
receiving each 489 dols. per annum, or 98l. ; 
but those who worked full time (98 per cent. 
of the total) made ll. more. Ten years ago 
the average was only 71l.; but it is possible 
that then the percentage of full time workers 
was smaller, and this would bring down the 
average. In Ontario foundries and machine 
shops there are 6161 employés, the average wage 
being 82/., against 701. ten years ago; and the 
99 per cent. who worked full time earned a few 
shillings more. Blacksmiths, of whom there are 
in Ontario alone over 5000, earn when in full time 
over 601. ; but only 82 per cent. worked full time. 
The wages are, nevertheless, 13 per cent. higher. 
Brick and tilemakers alone show a decrease—4 per 
cent. ; but the men working full time are only 71 
per cent. of the total, so that the wage per day 
might be higher than ten years ago. Workers 
in cotton mills are all employed on full time, 
and wages are nearly one-fourth higher. The 
average wage is 56/.; but more than half of 
the employés (58 per cent.) are women. It is re- 
markable to note that the proportion of women 
employed to men is very much less than ten years 
ago. In breweries again full time is also worked 
regularly and the wages are 100/., 31 per cent. more 
than ten years ago. All along the line, indeed, it 
may be said that the tendency is distinctly towards 
higher wages, although it is difficult to exactly de- 
termine from the bulletin the ratio of this increase 
in separate industries. There are considerable dif- 
ferences in the wages paid in different provinces ; 
but there are indications of a levelling-up process at 
work, 


Exvectric Licut AND Gas. 


The erection of numerous large electric central 
stations has naturally brought the respective merits 
of gas and electricity for lighting purposes to the 
fore, as well as the question of what effect the 
increased adoption of the latter is likely to have 
upon the consumption of the former. Asa rule, 
however, the consumption of gas is steadily in- 
creasing, notwithstanding the more general adop- 
tion of electric light. In Stockholm, for instance, 
the increase in the consumption of gas in the year 
1888, when 14,000 incandescent, and about 250 are 
lamps were in use, amounted to more than 6} per 
cent., a state of affairs which still exists, although 
electric light has in the mean time become much 
more general. In Berlin, where the central sta- 
tions alone feed some 100,000 lamps, in addition to 
numerous private installations, the increase in the 
consumption of gas has of late years been steady. 
During the financial year 1888-89, for instance, 
the private consumption of gas rose 74 per cent., 
although the number of electric lamps was doubled 
during the same period, a fact which becomes still 
more remarkable when it is pointed out that the 
increase in the gas consumption was largest (about 
10 per cent.) in the central part of the town, 
which were nearest to the electric installations. 
Under these circumstances the corporation of 
Berlin decided to build a fifth gas works, calculated 
for a maximum production of not less than 
12,400,000 cubic feet per day. At about the same 
time Hamburg expended 150,000]. in the exten- 
sion of one of its gas works, although at the same 
time an electric central station for 20,000 lamps 
was being built. In Leipsic the old gas works have 
been extended and the new ones doubled, simul- 
taneously with the erection of several important 
electric installations. At Elberfeld, a manufactur- 
ing town of a little more than 100,000 inhabi- 
tants, the consumption of gas is increasing, 
although there is a central electric station of 7000 
lamps capacity. The same is the case at Miihl- 
hausen. At Darmstadt, with only 50,000 inhabi- 
tants, the gas works were taxed to the utmost of 
their capacity ; an electric central station for 4000 
lamps was, therefore, built, but the gas works 
have since had to be extended. At Lubeck there 
was, to begin with, a decline in the consumption of 
gas after the central electric station of 2600 lamps 
had begun operations, but this did not continue 
for more than a year, and since then the consump- 
tion of gas has been steadily increasing. In Gothen- 
burg electric light has been adopted to an unusual 
extent, and is constantly increasing, but still the 
consumption of gas becomes larger every year, and 
a new gas works has been built. Of course it is 
improbable that a continued increase of electric 





lighting will also for the future be attended by a 
larger consumption of gas, yet there is no reason 
to anticipate any marked decadence as far as gas 
is concerned ; for along with its original use for 
lighting purposes gas is every day applied more 
and more to heating and industrial purposes. 


SreaM Surprinc ENTERPRISE. 

The aggregate burthen of the fleet of the Royal 
Mail Steam Packet Company stood in October, 
1892, at 70,624 tons, the fleet being propelled by 
engines of an aggregate of 78,404 indicated horse- 
power. Messrs. J. and G. Thomson, Limited, of 
Clydebank, were also building for the company, at 
the same date, two screw steamers, each of 6050 
tons burthen and 7200 indicated horse-power ; 
these steamers are at present unnamed. When 
the vessels now building are completed the com- 
pany will have eight steel steamers, propelled by 
triple-expansion engines, viz.: The Clyde, 5645 
tons burthen and 7010 indicated horse-power ; the 
Thames, 5645 tons burthen and 7010 indicated 
horse-power ; the Magdalena, 5140 tons burthen 
and 6773 indicated horse-power ; the Atrato, 5140 
tons burthen and 6773 indicated horse-power ; 
the Orinoco, 4434 tons burthen and 5863 in- 
dicated horse-power ; the Tyne, 615 tons bur- 
then and 800 indicated horse-power ; unnamed, 
6050 tons burthen and 7200 indicated horse- 
power; and unnamed, 6050 tons burthen and 
7200 indicated horse-power. The company has 
three other small steel-built steamers, viz., the 
Taw, 180 tons burthen and 360 indicated horse- 
power ; the Tees, 180 tons burthen and 360 indi- 
cated horse-power ; and the Wear, 180 tons bur- 
then and 360 indicated horse-power. These three 
vessels are not, however, fitted with triple-expan- 
sion engines. Triple-expansion engines have been 
fitted into five other steamers owned by the com- 
pany, but these are not steel-built vessels. Their 
names are the Don, 4028 tons burthen and 4824 
indicated horse-power ; the Para, 4028 tons bur- 
then and 4824 indicated horse-power ; the Med- 
way, 3669 tons burthen and 4794 indicated horse- 
power; the Elbe, 3093 tons burthen and 3486 
indicated horse-power; and the Dee, 1864 tons 
burthen and 1266 indicated horse-power. The 
revenue of the Royal Mail Steam Packet Company 
for the half-year ending June 30, 1892, declined to 
the extent of 61,4211. ; on the other hand, economies 
were realised in working to the important extent 
of 37,027/., leaving a definitive reduction in net 
profit of 24,3941. The falling off in the company’s 
income this year occurred almost entirely under 
the heading of passengers, fares having been paid 
to the extent of only 160,572/. in the first half of this 
year, as compared with 219,659/. in the correspond- 
ing period of 1891. The contraction of passenger 
traffic is attributed to the financial depression 
which has prevailed in Brazil and the Argentine 
Republic, as well as to quarantine restrictions. In 
the first half of this year 37,0421. was expended in 
the repair and renewal of works and machinery ; 
these included a portion of the cost of giving to 
the company’s steamer Solent new boilers and a 
general refit, after which she will return to the 
West Indies to resume her employment on the 
inter-colonial mail service. The expenditure of 
the company for coalin the first half of this year 
was 105,485/., as compared with 123,581/. in the 
corresponding period of 1891. The amount trans- 
ferred from revenue in the first half of this year to 
provide for repairs and renewals of the fleet was 
40,000/., as compared with 50,000/. in the corre- 
sponding period of 1891. The amount transferred 
from revenue to capital in the first half of this year, 
to provide for depreciation of ships, &c., was 
25,0001 as compared with 40,0001. in the correspond- 
ing period of 1891. 





THE LONDON WATER SUPPLY 
COMMISSION. 
New MeErHops AND Sources or Suppty. 

THE Royal Commissioners on the question of the water 
supply of London having held some half-dozen sittings 
since their long vacation, have now adjourned again 
for a further interval, viz., to November 15. But before 
doing so they obtained some important evidence bearing 
on the possible capacity of the existing sources of supply 
and the adoption of new methods for augmenting the pre- 
sent supply. For example, 

Mr. illiam Topley, F.G.S., who has had thirt 
years’ experience in the Geological Survey, described wit 
the assistance of carefully Oe agen maps, the three 
main drifts of the Thames Valley and the Lea Valley. 
One of these, as he explained, is an impervious bed of 
clay, the second is clay mixed with sand and loam 
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through which the water partially percolates, thus 
helping to feed the chalk underneath; while the third 
drift over the chalk is partially pervious and has to 
be taken together with the chalk itself. When the 
streams flow off into the chalk the water is stored up in 
the chalk, and he expressed the belief that natural sup- 
plies could be increased by means of artificial wells, at 
all events in the western part of the Lea Valley. Men- 
tioning that at Mims, near Hatfield, a drainage area of 
twenty square miles, which ought to flow into the Colne 
Valley, vanished through ‘‘ swallow holes ” in the chalk, 
and probably went into the Lea, he said he thought that 
that natural action could be imitated by sinking wells, 
that water could be let down into the chalk in that way, 
and so what nature did by itself might be done arti- 
ficially on a small scale. It might be urged that water 
thus sent into the chalk would not easily escape; but he 
felt that the experiment was quite worth making, and 
that a special survey might well be made for that pur- 
pose. Referring to rainfall and percolation, Mr. Topley 
said the amount of percolation was generally under- 
estimated, for gauges could not indicate the moisture 
above ground, which more or less saturated the ground. 
He believed the amount’ of percolation into the chalk 
was about one-third of the rainfall, and he calcu- 
lated that the quantity of water which went into 
the chalk area of 1005 square miles above the intakes 
of the water company, was 296 million eo a day. 
There were several places outside the London basin 
which, however, drained into it and which might con- 
tribute to the present supply. Being questioned with 
regard to the scheme proposed by Mr. Marten and 
Mr. Rofe for constructing huge reservoirs in the Upper 
Thames Valley (see page 482 ante), the witness stated 
that he had examined the suggested sites for the pro- 
posed reservoirs and believed that that at Windrush 
was absolutely water-tight, but some of the others were 
not so water-tight as had been supposed, and he had 
therefore sought for other and better sites. He had 
found one near and north of Banbury, which would have 
a gathering ground of 12 square miles, and another north 
of the Thames. Both he believed would be water-tight. 

Reverting to his own suggestion to sink wells, Mr. 
Topley stated that the water gathered in the wells would 
have to be pumped up and carried by pipes to elevated 
spots round the metropolis, and thence supplied to 
London by gravitation ; and he further suggested that 
the underground storage of the porous rocks might be 
artificially increased by the construction of reservoirs 
which would slowly leak. In this connection he added 
that at some of the sites which would not be sufficiently 
water-tight to hold the water permanently dams might be 
built across to keep the water back, so that it might 
slowly percolate through the porous rock. Whether they 
would retain the water sufficiently to yield the maximum 
supply in dry weather would have to be seen, but it 
would take a long time for the water to make its way 
through the rock. 

Dr. Henry Woodward, who had investigated the sub- 
ject for the Thames Conservancy, and Mr. Horace Wood- 
ward, a geologist of twenty-five years’ standing, gave 
evidence strongly in favour of the proposed sites for the 
suggested reservoirs, as being geologically suitable and 
water-tight. 

Mr. R. Etheridge, F.R.S., speaking from intimate 
knowledge of the water-bearing capabilities of the Thames 
basin, informed the Commission that he calculated that 
at Lechlade 20 million ??~ of extremely good water 
entered the Thames daily. This could be made available 
for the supply of London by the construction of storage 
reservoirs, and he had inspected a number of sites in that 
district where reservoirs could be excavated entirely from 
Oxford clay. He estimated that 100 million gallons a 
day flowed away from the —— of the Thames tribu- 
taries, which could be made available for the metropolis 
by means of storage reservoirs, but he left it to the engi- 
neers to arrange how it should be conveyed into London. 

Professor Boyd Dawkins, F.R.S., stated that at the re- 
quest of the East London and New River Companies he 
had examined the possibilities of getting water from the 
chalk in the Lea Valley, and also for the Kent Water 
Company the capabilities of the area to the east of 
Croydon. He estimated the daily addition of water 
stored in the chalk in the Lea Valley at 840 million 
gallons. This did not simply escape by surface 
streams, and was not intercepted by wells for the 
surface streams only took the overflow, while the 
remainder gravita downwards through the chalk 
and made its way into the Thames, and so to the sea. 
He had come to the conclusion that there was a very 
large quantity of water available from wells around 
London, and the abstraction of 84 million gallons a day 
by means of deep wells would only lower the general 
level of the water in the chalk by 1 in. over the whole 
area. In the area of the Lea and Roding at least 40 
million gallons a day could be obtained; a further 10 
million gallons a day might be obtained .n Kent; further 
supplies might be procured from the chalk and lower 

reensand to the east, as well as from the area of the 
Golne and there were additional quantities to be ob- 
tained, he believed, from the western parts of the London 
area. Admitting, in reply to Sir A. Geikie, that beyond 
all doubt the water level under London was falling, 
Professor Dawkins said that in his estimate of 840 million 
gallons a day being contained in the chalk, he included 
the whole area of the Thames basin, but he did not say 
the whole of that would be available. A great deal of it 
—it was impossible to say how much—esca into the 
river. His idea was that out of that 840 million gallons 
84 million gallons a day should be taken by wells, 
some of which he would place within the area of the 
Lea, some in the East London district, and others in the 
Kent Company’s district. There might also be a number 








of wells sunk in the upper portion of the Lea Valley. The 
Lea and Roding, he believed, would yield 40 million gallons 
a day, and the Kent district 10 million gallons. Ten mil- 
lion gallons a day were now being pumped in London, and 
on the south of the Thames below Erith there was a large 
quantity of water drawn from the chalk and gravel by 
various works One paper and ad works at Northfleet 
pumped as much as 1,800,000 gallons a day, and the 
same sort of thing was going on north of the river. Re- 
plying to the chairman (Lord Balfour of Burleigh), the 
witness said he regarded the chalk as a reservoir which 
was cuntinually replenished by percolation, and that in 
a season of excessive rainfall the effect would be a 
large storage in the chalk rather than a greater escape, 
the escape being regulated by the size of the fissures in the 
chalk. With respect to the sites for reservoirs on the 
Upper Thames, which he had visited and examined on 
behalf of the Thames Conservancy, Professor Dawkins 
stated that he considered they were the best that could 
be had under the circumstances, while the Windrush site 
especially was good in itself. Some of them, in which 
there might be a chance of leakage, could be made water- 
tight by the construction of wing trenches. 

-rofessor A. H. Green, M.A., being also examined 
with special reference to the suggested reservoirs, the 
sites for which he had inspected for the London County 
Council, declared his conviction that it would be hope- 
less to attempt to carry out a scheme of impounding 
reservoirs, such as that proposed. He admitted that in 
certain parts of the limestone districts there were valleys 
abundantly supplied with water, and sites suitable for 
large storage reservoirs, but at the same time the lime- 
stone was so open-fissured that it seemed impossible to 
make the reservoirs water-tight except by enormous and 
expensive works far out of proportion to the water to be 
obtained. And in the clay districts, where the valleys 
were broad and open with gentle slopes, it would be 
necessary, in order to impound any large quantity of 
water, to have very long dams, and the reservoirs them- 
selves would have to be very shallow. Looking at all 
these considerations it seemed to him that while certain 
so-called reservoirs might be made, which he could 
only call over-grown puddles, in other cases, although 
larger quantities of water might be impounded, the 
reservoirs themselves could not be made water-tight. 

Mr. W. Whitaker, F.R.S., senior assistant to the 
Geological Survey, who had, in conjunction with Pro- 
fessor Green, presented a report on the subject of this 
inquiry to the tooiee County Council, likewise spoke ad- 
versely to the reservoir scheme, gravely doubting whether 
works could be constructed in the superficial deposits 
with safety. On the other hand, being personally ac- 
quainted with some of the largest wells by which water 
was at present obtained from the chalk, be believed much 
larger quantities of water could yet be drawn from the 
chalk, especially by the Kent Company if they extended 
their works eastwards. The East London and New River 
Companies were in a somewhat different position. If, 
according to the estimates given, they did pump 30 million 
gallons a day, they might seriously affect the streams, and 
also the upper waters of the Lea. The abstraction of that 
quantity per day would interfere with the outflow of the 
higher streams, and to a greater extent than with the 
lower streams, because the water in the higher streams 
broke out at a much higher level. Observing that he did 
not think that in the north of the Thames any more 
water could be obtained from chalk, for it was all London 
clay, Mr. Whitaker, in reply to the chairman, added that 
if he were given the requisite powers he would undertake to 
supply London for many years with water from tie chalk 
alk but if he did so most of the tributary streams would 
be dried up. The two things must go together, and in 
fine he came to the conclusion that the area of chalk 
gathering ground available had been much over-esti- 
mated. 

Mr. Charles Eugene Rance, geologist and secretar 
to the Underground Water Committee of the Britis 
Association, stated that he had made a special investiga- 
tion with regard mainly tothe north-western portion of 
Kent, which included the district of the Kent Company, 
and he also had a wide general knowledge of the districts 
of the Ravensbourne and the Wandle. He described 
various methods by which the water percolated into and 
through the chalk, and expressed the decided opinion that 
the limit of supply obtainable from wells in the chalk had 
not yet been reached. Adopting the well-known fact that 
an inch of rain absorbed over a square mile gave 40,000 
gallons a day, he took the nee area at 110 miles and 
found that the maximum yield had not been reached. The 
Kent Company at present only pum 14 million gallons 
a day, and had never oy eo more than 17 million gallons 
on any one day; but if they pumped 17 million gallons 
every day, that would only amount to 3? in. in a year. 
The average of 14 million gallons would, of course, be 
very te than that, and seeing that the district was 
capable of yielding 10 in. a year there seemed to be a large 
margin. The whole quantity might not be available, but a 
large proportion of it would. If additional wells were 
sunk in North Kent, the Kent Company would be able 
to obtain from the chalk now partially pumped 44 million 
gallons a day; from the chalk proposed to be pumped 
12,800,000 gallons a day, and from the lower greensand 
nearly 11 million gallons a day. 

Sir John Evans, vice-president of the Royal Society, 
submitted to the Commission an estimate of the number 
of the inches of rainfall percolated through the soil under 
different conditions, which he had made from his own 
observations from gauges kept at Nash Mills, Hemel 
Hempstead, for over fifty years, and from percolation 
gauges. From these it appeared that the average pro- 
rag of rainfall percolating through 3 ft. of soil covered 

y vegetation did not exceed 74 in., taking an average of 
37 years. The gauges were covered with grass, so that 


an absorption of moisture took place before the water 
percolated, his opinion being that gauges covered with 
vegetation were the most trustworthy. In the course of 
his evidence Sir J. Evans advanced the belief that the 
springs and wells of Herts were injuriously affected by 
the umping from the chalk of 10 million gallons a day 
by A ew River and East London Companies, and that 
the flow of the Lea had been decreased. He also pro- 
tested against those companies being allowed to pump 
55 million gallons a day from the Lea Valley, believing 
that the consequence would be the drying up of the river 
entirely. Upon this 

The Chairman remarked that there was no proposal to 
take that quantity, nor was it likely to be required. The 
New River Company had stated their ability to obtain 
from the Chadwell spring and from their own wells 34 
million gallons a day, and the East London said they 
could take 24 million gallons, or 58 million gallons a day 
altogether. Three million gallons being allowed for the 
Chadwell spring, that gave 55 million gallons a day to be 
drawn from the chalk wells, but that was 20 million 
gallons in excess of what the companies expected to 
require in 1891. ; : 

Sir J. Evans, referring to the right claimed by the 
companies to take the whole of the water obtainable in 
their area, without regard to the necessities of the neigh- 
bourhood and the people interested in the streams, pro- 
tested on behalf of the county of Hertford against that 
claim. 

The Chairman accepted the protest, with the remark 
that that was a point upon which the Commission could 
give no decision. ’ 

Mr. Colin Docwra, who has been largely engaged in 
well-sinking in the London basin, gave evidence to show 
that practically the level of the water in the various wells 
had not sunk in recent years, and that many more wells 
might be sunk by the water companies—of course at 
wisely selected sites ; and Mr. T. E. Young, F.1.A., was 
briefly examined as to the mortality from typhoid fever 
in the areas of the several water companies. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ’Change, but the tone of the market 
was most despondent and there was very little doing. 
Buyers were very chary about entering into contracts, 
most of the shippers having purchased all the iron they 
require for export to the Baltic and the home consumers 
not needing so much material as was necessary to them a 
little while ago. There were plenty of sellers of No. 3 
g.m.b. Cleveland pig iron at 37s. 9d., and business was 
recorded at that figure, but several of the makers held out 
for 38s. for the ruling quality and reported that they were 
able in some cases to obtain their price. The lower qualities 
were said to be in only moderate request and quotations 
were rather easier than they have recently been. No. 4 
foundry could be bought at 37s., and grey forge at 36s. 3d., 
both for immediate delivery. Those interested in hema- 
tite pig iron had very little news to report. Prices, how- 
ever, had an undoubted downward tendency, and, in 
fact, it was reported that some firms were open to receive 
orders at 47s. 6d. for prompt delivery of Nos. 1, 2, and 3 
makers’ east coast brands, but most of the sellers asked 
48s. Spanish ore was steady, although it was generally 
quoted at a trifle less than when we last reported, about 
12s. 14d., ex-ship Tees being put as the price for rubio. 
To-day our market was again dull with very little busi- 
ness doing, but prices, though not quotably altered, were 
if anything a shade firmer. About 37s. 9d., however, 
was still the general figure for prompt delivery of No. 3 
Cleveland pig. Middlesbrough warrants were also 37s. 9d. 
cash buyers being 3d. above yesterday’s close, but the 
quotation was almost, if not entirely, nominal. 


Manufactured Iron and Steel.—These industries are in 
a very deplorable state, for notwithstanding the fact that 
quotations are just about as low as they well can ke, 
orders are most difficult to obtain, and prospects for the 
future are exceedingly discouraging. There are not now 
many establishments working full time, and it is feared 
that unless somethin wep na happens one or two 
firms will shortly be closed altogether. Some makers say 
that the present rates are unremunerative, and state that 
they could not, if they had the opportunity, book orders at 
market quotations. Certainly few firms can possibly 
make any profit at the prices which rule at present. 
Iron ship-plates and iron ship angles are put as low as 
41, 17s. 6d., and steel ship-plates and steel ship angles at 
5/., all Jess the usual discount for cash. The only branch 
of the steel trade which is kept pretty firm is the rail de- 
partment. Heavy sections are quoted 4/. 2s. 6d. net at 
works, and there is said to be still a good deal of work 
going on. 


The Fuel Trade.—It is reported in the northern coal 
trade that there are tolerably well filled order books, and 
the tone of the trade is generally steady. On Newcastle 
Exchange best Northumbrian steam coal is 9s. 6d. f.o.b. ; 
best Durham gas coal from 7s. 6d. to 8s. 6d. There is a 
growing demand for gas coal, and new contracts are in the 
market, but the rates that are being accepted are very 
low. It is reported that one south-country contract has 
been placed with a Tyne colliery at something like 
6s. 104d. per ton, and a contract for Spain has been 
accepted at a very low figure. Apparently some of the 
gas coal producers anticipate a fall in prices, and they are 

esirous of contracting as well ahead as possible. Coke 
keeps pretty steady. At Middlesbrough about 13s, for 
average blast furnace qualities delivered is realised, 
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NOTES FROM SOUTH YORKSGAIRE. 
SHEFFIELD, Wednesday. 

Leeds Association of Engineers.—Mr. B. Holgate, 
F.G.S., has delivered an address before this Association 
on curves and their application to mechanics. He ex- 
plained the relation and properties of conic sections, by 
the aid of models and wall diagrams, and described their 
various applications in the construction of different kinds 
of beams for supporting weights ; inlets and channels for 
water ; injectors, reflectors for lighthouses, and search 
lights ; expansion in indicator diagrams ; the formation 
of vanes in fans and centrifugal pumps, &c. He stated 
that if proper curvature was employed in the construction 
of boiler fiues and other air and water passages, less fric- 
tion and greater efficiency would be the result. 


The Heavy Trades.—Trade is far worse than it was in 
the corresponding periods of 1891, and future prospects, 
although showing an improvement on those of a month 
ago, are not bright. There is still firmness in the hematite 
market, and consumers are unable to obtain reductions. 
Hematites realise from 60s. delivered in Sheffield ; Bessemer 
billets are quoted at from 5/. 15s. upwards, and common 
forge irons are unchanged in price. Busiuess in railway 
material is looking up, and the improvement noticed last 
week in the rolling mills is still manifested. There is 
very little inquiry for shipbuilding tools, consequent upon 
the stagnation in the shipping trade. 


The Totley Tunnel Pierced.—After four years’ labour 
the Totley tunnel has been pierced. In the present 
undertaking of the Dore and Chinley line the workers 
have gone straight from end to end, never diverging, 
so far as civil engineering skill could assure, from the 
course set down. The point where the workmen met 
is two miles from the Totley mouth, and one and a half 
from the Padley entrance. The tunnel itself is one of 
the largest yet constructed in the British Isles, It 
gives, way, however, in point of length to that below 
the Severn. There are only four shafts, and these 
are all situated within the first three-quarters of a 
mile. This leaves a distance of two miles and three- 
quarters without any communication with the atmosphere 
above. Inthe extreme height of the hill may be found 
the cause. At its highest point, where the hill is 1360 ft. 
above the sea level, there is a depth of rock of 750 ft. before 
the bore is reached. Two and three-quarters of a mile 
underground is considered too great a distance to be left 
without fresh air beyond that which is obtained from 
either end. A ventilating shaft is therefore to be sunk, if 
possible, at some middle point by which the necessary air 
can be secured. The gradients are steepest at the Totley 
end, the line ascending from that point. The greatest is 
1 in 100, and the least 1 in 175, After leaving the highest 
point the line descends to Padley on a uniform gradient of 
1 in 1000, and at the Padley end the train will be exactly 
76 ft. higher than on its entrance to the tunnel at Totley 
Bents, 1} miles from Dore Station. The contractor for 
the first 10 miles of the line, which of course includes the 
tunnel, is Mr. Thomas Oliver, of Horsham. Messrs. Parry 
and Storey (of Nottingham and Derby) are the engineers 
appointed by the company, Mr. Percy Rickard is the 
resident engineer, and Mr. 5 . Leam, M.I.C.E., the engi- 
neer for the contractor. 


Opening of the Staveley and Annes’ey Line.—On Monday 
an event of much importance took place in the opening of 
the Staveley and Annesley portion of the Manchester, 
Sheffield, and Lincolnshire Railway for mineral traffic. 
The work of making the railway commenced some two 
and a half years since, and the contractors have done 
remarkably well. This line, which links the Manchester, 
Sheffield, and Lirocolnshire with the Great Northern 
Railway at Annesley, opens out a district of great im- 
portance, many parts of which have hitherto been un- 
touched. It passes through a great area of coalfields and 
has connections with iron works and other manufactories, 
Two railway companies, in addition to the Manchester, 
Sheffield, and Lincolnshire Company, have runnin 
powers, namely, the Great Northern and London an 
North-Western, thus the means of transferring minerals, 
&c., into this district, which had at one time to be taken 
in a roundabout way, will be by a much shorter route. 
The railway is about sixteen miles in length, and it is 
anticipated it will be opened for passenger traffic on 
November 1. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has been good, 
and prices have shown firmness. The best qualities have 
made 10s. 9d. to 11s., while i have 
brought 10s. 3d. to 10s. 6d. per ton. ousehold coal has 
been in steady request; No. 3 Rhondda large has made 
lls. 3d. to 11s. 6d. per ton. Coke has shown a slight 
improvement ; foundry qualities have made 18s. to 19s. ; 
and furnace ditto, 16s. 6d. to 17s. per ton. There are no 
important contracts pending for steel rails, and the 
general tone of the iron and steel trade is somewhat dis- 
couraging. 

Pembroke Dock.—A line-of-battle ship is about to be 
laid down in the slip from which the Repulse was launched 
some months since. The cruiser Cambria is being pushed 
forward, and she is expected to be launched early in 
January. She will be entirely fitted out at Pembroke 
in this yard, thus saving the expense usually incurred in 
sending warships to other yards to be completed for sea. 


A Coal Contract for Newport.—Messrs. Watts, Ward, 
and Co. have secured a contract for 100,000 tons of Risca 
black vein coal for Egyptian railways. 

The Electric Light in Walez.—A portion of the pro- 
menade at Aberystwith has been experimentally illumi- 








nated by two electric lamps of 2000 candle-power, and 


‘| the Town Council are likely to proceed with a scheme 


for the complete lighting of the town by electricity. At 
a special meeting of the Bridgend Local on Tues- 
day, Mr. Morgan J. M. Williams, of Messrs. Morgan, 
Williams, and King, of Westminster, was instructed to 
advise the Board as regards a provisional order for the 
electric lighting of the town. 


Proposed Bridge Removal.—The Taff Vale Railway 
Company has invited tenders for removing a bridge across 
the Glamorganshire Canal and the Taff, on a road lead- 
ing from Eleanor-street to Grangetown at Cardiff. 


The ‘‘Centurion.”—The engines of the new line-of- 
battle ship Centurion, designed for 13,000 horse-power, 
have been delivered at Portsmouth by the Greenock 
Foundry Company. 

The Electrie Light at Bristol—Mr. Proctor, of New- 
castle-on-Tyne, has been appointed resident engineer by 
the Bristol Electrical Committee. Mr. Proctor, whose 
salary will be 250/. per annum, is to have charge of the 
Bristol electric light station and of the general installa- 
tion. 


Bristol Docks.—A town’s meeting was held on Tuesday 
at Bristol to consider the proposal of the Docks Com- 
mittee to build new docks, a pier, and railway works at 
Avonmouth, costing upwards of 1,000,000, so as to 
accommodate a large a of vessels. Sir C. Wathen, 
the deputy mayor, moved and carried a resolution approv- 
ing the scheme and consenting to the promotion of a Bill 
for carrying it out in the ensuing session and acquir- 
ing the necessary land, the expense to be charged to the 
revenue of the dock estate peer yom borough fund. It was 
also decided to promote a Bill to construct a railway to 
connect the Great Western and Portishead lines. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Very little business was 
done in the Glasgow pig-iron warrant market last Thurs- 
day. Scotch iron was firm and improved in price 4d. 
per ton. The rise in the Bank rate seemed to have 
little effect on the values of home-made iron. Cleveland, 
on the other hand, was weak and easier in price. One 
lot sold 44d. per ton cheaper than was paid on the pre- 
ceding day, and buyers’ closing price showed a fall 
of 4d. per ton on the day, and 9d. per ton on the 
week up till and including Thursday. This fall 
in values was attributed to the heavy storing of 
Cleveland iron on the previous day, while Scotch iron 
was still steadily coming out of store. No business was 
reported in hematite iron. Buyers were steady at the 
previous day’s decline, while sellers came down 14d. 
further with their quotations. The settlement prices at 
the close were—Scotch iron, 41s. 6d. per ton ; Cleveland, 
78. 103d. ; hematite iron, 48s. 44d. per ton. There was 
a very decided change in the temper of the market on 
Friday, which was largely the result of the free offer- 
ings of a large ‘‘ bear” house. Scotch warrants, which 
closed at 41s. 7d. cash on Thursday night, were 
sold down to 41s. 5d., with sellers over at the close at 
41s. 44d. Warrants were very plentiful, lenders being 
willing to pay 2d. per ton per month. The weakness of 
the Cleveland market was discouraging, so far as opera- 
tions for the rise were concerned, as it was believed that 
as the margin between the two classes of iron broadened 
out the heavy withdrawals of Scotch iron from the war- 
rant stores would practically cease. The price of hema- 
tite iron declined 6d. per ton without any business 
being done. At the close the settlement prices were 
—Scotch iron, 41s. 44d. per ton; Cleveland, 37s. 9d.; 
hematite iron, 47s. 9d. per ton. At the opening of 
the warrant market on Monday there was very little 
disposition shown to do business, but towards the 
close more animation showed itself. Then a little 
covering was done by the ‘‘ bears,” a late prominent 
seller taking in some cash iron at 41s. 44d. per ton cash. 
In the afternoon the market was ‘‘ dead idle,” and at the 
close prices were a shade easier. The steady support ex- 
tended to Scotch warrants by a commission house alone 
prevented prices from going lower. Cleveland was quot- 
ably 3d. per ton lower, and hematite iron was un- 
changed in price. The closing settlement prices were 
—Scotch irop, 41s. 44d. per ton; Cleveland, 37s. 9d. ; 
hematite iron, 47s. 74d. per ton. A large amount of 
business was done on Tuesday forenoon in Scotch 
warrants, the price of which declined 14d. per ton. Cleve- 
land was nominally 14d. per ton cheaper, and hematite 
iron remained unchanged in price. Only a few lots of 
Scotch iron were sold. Rather more activity was dis- 
layed in the afternoon, but the price of Scotch and 

leveland declined 14d. per ton in each case. Hematite 
iron, however, remaine unchanged. The settlement 
rices at the close were—Scotch iron, 41s. 14d. per ton; 

leveland, 37s. 74d. ; hematite iron, 47s. 6d. per ton. The 
market was steady in tone this forenoon, and 5000 tons of 
Scotch warrants were sold at near last night’s prices. One 
lot of hematite iron was sold at 47s. 6d. per ton. At the 
afternoon market a similar quantity of Scotch iron changed 
hands, and the price rallied 4d. per ton. The following 
are the quotations for some No. 1 special brands of 
makers’ iron: Calder and Gartsherrie, 51s. 6d. per ton ; 
Summerlee, 52s. 6d.; Langloan, 53s. 6d.; Coltness, 
55s. 6d.—the foregoing all shipped at Glasgow; Glen- 
— (shipped at Ardrossan), 50s. ; Shotts (shi at 

eith), 53s. 6d. ; Carron (shipped at Gran whe wy te 
per ton. he shipments of pig iron for all Scotch 
ports last week amounted to 7956 tons, against 7035 tons 
in the corresponding week of last year; they included 
125 tons for the United States, 1013 tons for Canada, 
355 tons for South America, 500 tons for Australia, 


550 tons for France, 949 tons for Italy, 1045 tons 
for Germany, 150 tons for Russia, 720 tons for Holland, 
smaller quantities for other countries, and 1744 tons 
coastwise. There are now 77 blast furnaces in actual 
operation, 32 of which are working on hematite iron ore, 
while 40 are making ordinary iron, and five basic iron. 
The steck of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 362,083 tons, 
as compared with 366,305 tons yesterday week, thus 
showing for the week a decrease amounting to 4222 tons. 


Glasgow and West of Scotland Coal Trade.—The local 
coal trade is flat in tone this week. A fair business is 
still doing on prompt account, but for forward orders 
buyers are holding off for a reduction of as much in some 
cases as 6d. per ton. A good contract, it is believed, 
could easily be placed at a break from cuoted prices of at 
least 3d. per ton. The position of the English markets 
in the south is prejudicially affecting the state here. 
Coals there, which usually command from Is. to ls. 6d. 
more than the best quality here, are selling at equal 
prices, and it is recognised that, unless a reduction 
is made in the Scotch article, forward contracts will 
pass from the district to English competitors. The list 
prices are: main,7s.; splint, 7s. 6d. to 7s. 9d.; ell, 8s. 
to 8s. 9d. ; and steam, 9s. 6d. to 93. 9d. f.o.b. at Glasgow 
Harbour. The Ayrshire coal trade shows practically no 
change this week, but the exports from the four ports of 
Ayr, Troon, Irvine, and Ardrossan, are fully up to the 
average, being a shade above those for the ee 
week of last year. The men are fairly well oyed at 
the pits, their work averaging five days per week. Prices 
are being cut down in most departments, so that it is 
scarcely possible to mention the actual rates that are 
current. 


Institution of Engineers and Shipbuilders in Scotland.— 
The opening meeting of the thirty-sixth session of this 
Institution was held last night. Mr. Robert Dundas, 
C.E., Caledonian Railway, President of the Institution, 
occupied the chair, and there was a large attendance of 
members and associates. The President delivered a very 
interesting and comprehensive address, in the course of 
which he reviewed the engineering progress recently 
made in various directions. He subsequently presented 
the awards to members for papers read in session 1890-91 
—The Railway Engineering Medal to Mr. Thomas M. 
Barr, M. Inst. C.E., for his paper on ‘‘ The Renewal of 
Railway Viaducts and Bridges on the Northern Divi- 
sion of the Caledonian Railway, 1880-88 ;” and premiums 
of books to Mr. H. A. Mavor and Professor Jamie- 
son, for electrical papers, and to Mr. John Laidlaw 
for his paper on ‘‘Centrifugal Action in Practical 
Work. ” he secretary (Mr. illar) after- 
wards read a paper on ‘ A Graphical Form of Froude’s 
Law,” which SS been handed to him by the late Dr. 
A. C. Kirk shortly before his lamented death. Out of 
respect to the memory of the author. it was agreed to 

s the paper for publication in the Transactions of the 
nstitution without discussion. Mr. C. P. Hogg, M. Inst. 
C.E , read a short paper on “* Portland Cement Mortar,” 
which was su plemented by some very valuable data on 
the testing of Portland cement in Glasgow and at the 
Forth Bridge, by Mr. M’Ava and Mr. Carey. 


Corporation Acquisition of Tramways.—It is now quite 
asettled thing that the Glasgow tramways will in the 

ear 1894 pass from the Tramway Company into the 
de of the Corporation, like the water supply and gas 
supply undertakings, which have been such a marked suc- 
cess since they were municipalised. The Govan tram- 
ways are likely very soon to be sold to the Govan Police 
Commissioners by the Vale of Clyde Tramway Company, 
and negotiations are in progress for the acquisition of the 
Edinburgh tramways by the Town Council of the Scotch 
metropolis. At Dundee there is also an agitation in 
favour of similar action being taken there. 


Glasgow District Subway and Harbour Tunnel.—At 
meetings of the companies by whom these undertakings 
are being prosecuted, it was to-day reported that con- 
siderable progress had recently been made with both 
concerns. 


P. and O. Liners.—The steamers which Messrs. Caird 
and Co., Greenock, have built within the past two years 
for the P. and O. Company, make up a total of 22,000 
tons. 

Aberdeen Water Supply.—A report by Mr. Gale 
on the additional requirements in connection with the 
water supply of the city of Aberdeen, was under the con- 
sideration of the Water Committee of the Town Council 
yesterday. Mr Gale recommended filters at Invercannie, 
to cost 40,000/.; a settling pond, 20,000/. ; distributing 
mains, 17,000/.; and service reservoirs at Kittybrewster, 
5000/.—in all, 82,000. Mr. Bisset made a statement to 
show that such expenditure was at present unnecessary. 
The quantity of water supplied per day per head of 

pulation in thirty-two of the principal cities in the 

ingdom was, he stated, given at 28 gallons, but 
according to gauging recently taken Aberdeen was 
highest with 59 gallons per head per day. The meet- 
ing practically adopt Mr. Gale’s whole report, 
the principal point of difference being that 10,000/. was 
struck off the amount estimated to be necessary for filter 
beds. It was resolved that a Bill should be promoted in 
the ensuing session of Parliament seeking power (1) to 
compel the County Council to treat by irrigation the 
sewage of all the villages along the course of the Dee, and 
(2) to provide proper filter beds and settling ponds for the 
whole supply of the city. The committee further resolved 
to institute a thorough investigation as to the present 
excessive waste of water and the means for its preven- 
tion, since in this way a considerable saving of expendi- 
ture could be effected. The amount estimated for the 





carrying out of the scheme is about 72,000/, 
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FOREIGN AND COLONIAL NOTES. 
The Suez Canal.—The Suez Canal Company will make 
a reduction of 5d. per ton in its transit charges as from 
January 1, 1893. 


Belgian Coal Exports.—The exports of coal from Belgium 
in the first eight months of this year amounted to 
2,705,858 tons, as compared with 2,864,607 tons in the 
corresponding period of 1891. In these totals the exports 
to France figured for 2,267,825 tons and 2,404,095 tons 
respectively. 


Bridging the Mississippi.—There are now three steel 
bridges across the Mississippi within two miles of each 
other. This has been the case since the completion of 
the Clinton and Illinois high bridge from Clinton, Iowa, 
the other two bridges being the Lyons and Fulton high 
bridge, and the Chicago and North-Western Railroad 
bridge at Clinton. 

Krupp of Essen.—On the occasion of the unveiling 
of the memorial to Alfred Krupp at Essen, his son, 
Friedrich Krupp, who now carries on the great Essen 
works, placed 25,000/. in the hands of the committee to 
build small dwellings for workmen who have become un- 
able to work on account of advanced age. 


American Ordnance Contracts—Contracts have just 
been let by the American War Department for ordnance 
material for the United States Army. The Midvale 
Steel Company will furnish under its contract 25 sets of 
forgings for 3,;-in. guns, 10 sets of forgings for 5-in. siege 
guns, 10 sets of forgings for 7-in. siege howitzers, and 10 
sets of forgings for 8-in. guns. The Bethlehem Iron Com- 

any will furnish 12 sets of 10-in. forgings, 9 sets of 12-in. 

orgings, and 7 sets of 12-in. steel mortar forgings. A 
contract for 12-in, steel armour piercing shot has not yet 
been awarded. The lowest bidder was the Sterling Steel 
Company. The Midvale contract amounts to 50,000/., 
and the Bethlehem contract to 140,000/, 


Belgian Rail Exports.—The aggregate exports of steel 
rails from Belgium in the first eight months of this year 
amounted to 39,906 tons, as compared with 25,748 tons 
in the corresponding period of 1891. Iron rails were ex- 
ported in the first eight months of this year to the extent 
of 12,169 tons, as compared with 15,744 tons in the corre- 
sponding period of 1891. 

Rails in Germany.—The imports of rails into Germany 
in the first eight months of this year amounted to 5374 
tons, as compared with 11,880 tons in the corresponding 
period of 1891. The exports of rails from Germany in 
the first eight months of this year amounted to 74,171 
tons, as compared with 104,844 tons in the corresponding 
period of 1891. 


Coal in South Australia. —The South Australian 
Government geologist (Mr. H. Y. L. Brown) has re- 
turned from Port Victor, where he visited the estate of 
the Port Victor Coal Company, and fixed a site for a 
diamond drill which has been let to the company by the 
colonial Government upon the usual conditions. Mr. 
Brown recommended a site about ten miles from the town 
on the Back Valley Creek. 

Victorian Defences.--The Victorian Government has 
declined an offer of the Imperial Government to supply 
the Victorian Defence Department with twelve Brennan 
torpedoes at a cost of 6000/. 


French Artillery in Japan.—The Creusdt Works have 
obtained an order for cannon from the Japanese Govern- 
ment. 

Iron Minerals for France. —The imports of iron 
minerals into France in the first eight months of this year 
amounted to 1,089,882 tons, as compared with 858,622 
tons in the corresponding period of 1891, and 1,054,887 
tons in the corresponding period of 1890. In these totals 
German minerals figured for 664,300 tons, 502,538 tons, 
and 652,211 tons respectively ; and Spanish minerals for 
312,374 tons, 287,850 tons, and 332,993 tons respectively. 


The Telephone at Vienna.—Negotiations have been 
pending for some time between the Austrian Government 
and a company which works the telophone system of 
Vienna, with a view to the purchase of the company’s 
undertaking. The government has, however, intimated 
that it cannot accept the terms demanded by the com- 
pany, as it considers them too high. 


The French Navy.—It appears from official estimates 
that the expenditure of the French Government upon its 
navy in 1892-3 will exceed the corresponding expenditure 
in 1891-2 by 1,280,002. 

Pig in the Zollverein.—The bpm of pig in the 
Zollverein in August amounted to 401,163 tons, as com- 
pared with 392, 233 tons in August, 1891. The number 
of works in activity in August, was 137, as compared 
with 154 in August, 1891. The total of 401,163 tons, 
representing the “output of August was made up as 
follows : uddling pig and spiegei pig, 151,910 tons; 
Bessemer pig, 19,761 tons; Thomas pig, 176,863 tons ; 
and casting pig, 52,629 tons. 

Pig in Belgium.—The production of pig iron in Belgium, 
in September, amounted to 65,850 tons, as compared with 
56,760 tons in September, 1891. The aggregate pro- 
duction in the first nine months of this year was 
563,870 tons, as compared with 484,356 tons in the cor- 
responding period of 1891. 

Belgian Blast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of October, 1892, 
was 26, while there were 21 furnaces out of blast at the 
same date. The total of 26 representing the furnaces in 
blast in Belgium at the commencement of October was 
made up as follows: Charleroi district, 10; Litge dis- 
trict, 11; and Luxembourg, 5. 





MISCELLANEA. 


Tuk Iron Age states that for a given displacement a 
wooden ship is heavier than an ironone. The carrying 
capacity of the former is said to be five-ninths of the 
displacement, whilst in iron ships it is 15 per cent. more. 


The opening meeting of the fourth session of the | ¢ 


Graduate Section of the North-East Coast Institute of 
Engineers and Shipbuilders was held on Thursday, 13th 
inst., when the president, Mr. R. L. Gaine, delivered his 
inaugural address, 


The ‘‘ International ” process has been adopted for the 
purification of the sewage from Her Majesty’s residence 
at Balmoral, before turning it into the Dee. The process 
was adopted on the advice of Professor Ivison Macadam, 
of Edinburgh. 


It appears from the returns of the Bureau of Indus- 
trial Statistics of Pennsylvania that of sixty strikes 
in that State last year only two succeeded. The total 
loss sustained by the employers in these strikes was 
2,102,725 dols., and by the workmen 2,984,185 dols., or 
upwards of 41 per cent. more. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended 
October 16, amounted, on 16,404} miles, to 1,457,452/., 
and for the corresponding period of 1891, on 16,3224 
miles, to 1,442,565/., an increase of 82 miles, or 0.5 per 
cent., and an increase of 14,887/., or 1 per cent. 


In consequence of proposals being made to obtain the 
water mc for London from Wales, representatives of 
the local authorities in Glamorganshire, Monmouthshire, 
and Carmarthenshire have agreed, at a conference held at 
Cardiff, Sir Hussey Vivian, M.P., presiding, to take im- 
mediate steps, through the county councils, to secure 
united action, in order to conserve the high level areas in 
these three counties for the water supplies of the inhabi- 
tants of the district. 


The accident which occurred last year on the Brighton 
and South Coast Railway, owing to afflaw in the cast-iron 

irder of a bridge, has led to an inspection of all railway 

ridges in Germany, with the exception of Bavaria, in 
which cast-iron is used. The returns show that there are 
altogether only sixty-three such bridges. Thirty-three 
will be changed or done away with during the next few 
years, whilst the remainder are to be subjected to con- 
stant supervision. 


After nearly ten years of agitation the proposed great 
reservoir dam for the Croton water supply of New York 
is to be proceeded with. The dam is to be situated at 
Cornell, instead of at Quaker Bridge as first suggested. 
Tt will be built partly of masonry and partly of earth, the 
latter being used on one side of the valley only. The 
maximum height of the dam will be 150 ft., but as rock 
is reached only at a depth of nearly 70 ft. lower, its true 
height will be about 225 ft. The thickness of the dam at 
the bottom will be 218 ft. 


The Government railways of Denmark (which com- 
prise practically all the railroads of the country) have 
a length of about 900 miles. The rolling stock consists of 
263 locomotives, 775 passenger carriages, 6240 goods 
wagons, and 62 mail carriages. The employés number 
6571. While not celebrated for speed the Danish railways 
are remarkably safe, for it is stated that out of 
123,000,000 passengers carried during the last twenty-five 
years, only one has been killed and twelve injured from 
causes beyond their own control. In addition to the 
above, however, seven have been killed and sixteen in- 
jured through their own negligence. 


We are informed by Messrs. R. J. Canavan and H. 
Jackson, the electricians to the Earl’s Court Exhibi- 
tion, thaton the night of October 6 they succeeded in 

rojecting the letters “‘B. U. F.” on the clouds, so as to 
* visible to hundreds of people. The experiment has 
since been repeated on several occasions, and Colonel 
Cody’s portrait has been placed not only on the natural 
clouds, but on artificially made ones, and on a secondary 
beam of light as a background. The experiments have 
been continued throughout the past week at the works of 
Messrs. Crompton, Lillie Bridge-road, West Brompton 
and should be looked for, by those interested, to-night and 
to-morrow night after 8 p.m. 


A few weeks ago we mentioned that girders 120 ft. in 
length had been successfully transported over one of the 
railway linesin the United States. From a letter written 
by the Hamilton Bridge Company to the Railroad Gazette, 
it appears that this feat has been surpassed in Canada, as 
last December that company sent a complete bridge 
134 ft. 74 in. long over the Grand Trunk Railway. The 
bridge was completely fitted up in the shops and loaded 
into the cars with its two girders and cross-bracing com- 
plete. The girders were 8 ft. apart centre to centre, and 
8 ft. 54 in. deep, the total weight being 138,145 1b. The 
bridge in question was a plate-girder drawbridge, and 
was erected in one piece at Port Robinson. 


The Pennsylvania Railroad Company appears to be 
following English practice in its new express engines, 
which have driving wheels 7 ft. in diameter, a substan- 
tial increase on the size of such wheels as usually made 
in the States. The engines in question are two-cylinder 
compounds, the diameters of these cylinders being 19} in. 
and 31lin. respectively, whilst the stroke is 28in. The 
boiler is 5ft. in diameter and 27 ft. long. The grate 
measures 3 ft. 4 in. by 9 ft. The valves are of the piston 
type, 124 in. in diameter. The engine weighs 72 tons in 
working order. It will be noted that the engine is of ex- 
ceptional size for passenger traffic, and some fine running 
should be done with it. 


Various attempts have been made to use the iron sands 


which occur so abundantly along the coast of New 
j Zealand, but until recently none had succeeded in prac- 
tice. Mr. E. M. Smith, of New Plymonth, has, how- 
ever, according to the New Zealand Herald, solved the 
problem in a fashion by mixing the iron sand with clay 
and forming it into bricks. Mr. Smith’s first experi- 
ments were with bricks made fifteen years ago. A blast 
urnace was charged with these bricks, sea-shells being 
used as flux and coke as fuel. The iron produced is said 
to have been of good merchantable quality, and superior 
to what had hitherto been produced in the colony. 
Arrangements are being made to try the process on a 
more extensive scale, 


It is often rashly asserted that the production of smoke 
shows'a sensible waste of fuel, but according to the very 
careful exp2riments of M. Scheurer-Kestner this is not so. 
Even when the smoke is purposely made as dense as pos- 
sible, the waste of combustible material is under 14 per 
cent., and under ordinary conditions it is, of course, much 
less. It is not sufficient to insure the absence of smoke 
that the air supply to the furnace is properly regulated, 
as smoke is produced in two different ways. In the first 
place rapidly heating the hydro-carbons of the fuel on the 
grate, causes them to break up with deposition of carbon, 
and further many hydrocarbons in meeting the cold sur- 
faces of the boilers also undergo decomposition with a 
further deposition of carbon. The best way to reduce 
the smoke to a minimum is, according to M. Scheurer- 
Kestner, to adopt a suitable mechanical stoker, or to burn 
the smoke by providing for its being thoroughly mixed 
with very hot gases. 


Snow storage as a means of combating droughts in 
Russia is described by General Annenkoff in a recent 
number of Le Génie Civil. The extensive droughts, 
culminating in that of last year, are ascribed to the 
gradual depreciation of the country along the principal 
rivers, and to the removal of obstacles in the river beds. 
Both these factors combine in causing the rain water and 
melted snow to pass off more rapidly, and the low-water 
level of the rivers is, therefore, permanently lower than 
it used to be. To remedy this ponds are to be established 
in the courses from which the rivers are fed, and on the 
plains long banks are to be formed, against which snow- 
drifts will be formed. The snow thus accumulated will 
melt more slowly than the thinner coating elsewhere, and 
will find the ground soft and absorbent when it does melt. 
It is said that in some parts of Russia the peasants are 
in the habit of — plank walls to intercept the snow, the 
banks thus formed serving them up to the month of 
August. 

The following Table is of some interest in showing the 
number of steam engines on board a modern man-of-war. 
Tt was su ae to Industry, a San Francisco journal, by 
Mr. G. W. Dickie, of the Union Iron Works, and refers 
to the U.S. battle-ship Oregen. 
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AMERICAN STEAM NAVIGATION.—The United States and 
Brazil Steamship Line is extending its business by run- 
ning steamers to Argentine ports. 

Caste TRAMWAYS AT MELBOURNE.—The Melbourne 
cable tramway system is now practically completed. The 
total expenditure has been 1,663,000/. The total length of 
cable lines completed (double track) is 43 miles 63 chains, 
and of horse lines 3 miles 6 furlongs. The cost of con- 
structing the cable lines has averaged 37,000/. per mile. 
The original estimate was something under 32,0007. per 
mile. The engineering expenses amounted to 1} per 
cent. upon the total outlay, and the administrative 
charges to a little over 4 per cent. 





Twin Crry Rapip Transit Rattway.—This company, 
with a capital of 3,000,000/., owns, controls, and works 
under exclusive charters all the street railways of 
Minneapolis and St. Paul, having taken over the under- 
taking of the Minneapolis Street Railway Company, the 
Minneapolis, Lyndale, and Minnetouka Railway Com- 
pany, and the St. Paul City Railway Company. The 
entire system now comprises 205 miles of standard gauge 
line, of which, 190 miles are electric and 15 miles cable 
railway. A double track electric railway, nine miles 
long, connects the business centres of the two cities, 
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CIRCULAR MILLING MACHINE. 
CONSTRUCTED BY MESSRS. LUDWIG LOEWE AND CO., ENGINEERS, BERLIN. 





Tue milling machine illustrated above is designed 
to take the place of a lathe, and to finish at one opera- 
tion such objects as gear wheel blanks, pulleys—both 
flat, crowned and flanged—handwheels, \V/-grooved 
wheels, and the like. It will he seen that the cutter 
spindle is driven through a coned pulley and gearing. 
The spindle on which the work is placed, shown to the 
rightof theengraving, is carried on a headstock mounted 
on a saddle capable of adjustment in two directions. 
By means of a screw, parallel to the spindle, the 
headstock can be set to bring the work symmetrically 
before the cutter, and by aid of the handwheel the 
pulley, or whatever is being milled, is fed up to the 
cutter. Anadjustable stop on the rod passing through 
the headstock enables the work to be fed forward to 
the right amount without thought or measurement. 
Before cutting is commenced all the slides are locked 
to insure rigidity. 

The work is kept in rotation by a side shaft driven 
through the change wheels shown on the end of the 
main headstock. This shaft is connected by bevel 
gear with a wormshaft which rotates the spindle on 
which the work is placed. By means of an adjustable 
trip motion, not visible in the engraving, a clutch in 
the inside of the cone pulley is released when the work 
is completed, and a bell is set into action to call the 
attention of the attendant. The bed is cast in one 
piece with the inside arranged as a tool-box. All the 
parts are specially designed with a view to protection 
from dust. 

The machine illustrated mills parts of from 4 in, to 
22 in. in diameter. 

It may be of interest to state that in one factory in 
the north of England four of these milling machines 
are doing the work formerly turned out by twelve 


lathes, and only one unskilled attendant is necessary | Y 


to keep the four machines in operation. 

This tool is one of the special range of modern ma- 
chines made by Messrs. Ludwig Loewe and Co., 
Berlin, which are now being introduced into this 
country by their English representative—-Mr. H, F. L. 
Orcutt, 145, Cannon-street, London, E.C. 








INDUSTRIAL NOTES. 

Tue fact of a general depression in the trading and 
commercial operations of the country is being more and 
more recognised by the officials of trade unions, the 
outside leaders of labour movements, and by the men. 
To some extent the effect has been to moderate de- 
mands with respect to wages and hours of labour, the 
trade movements of late being rather to stave off reduc- 
tion than to seek advances in the present state of the 
labour market. In the engineering trades and cognate 
industries the few reductions which have taken place 
have been agreed to without any stubborn resistance, 
the proposed reductions being modified by mutual con- 
cessions instead of being fought out by strikes. In all 
such matters prudence and policy are better than blind 
and bitter opposition, even when the question involves 
some concession on the part of the men. The officials 
of the unions, as a rule, know what is best to be done, 
and they may well be trusted by their constituents. 
The one great trade which is now in the condition of 





antagonism is the cotton industries. The men know 
quite as well as the employers that the trade is de- 
pressed. The difference of opinion begins about the 
remedy. Even all the employers are not at one on this 
point. Many of them doubt whether the proposed 
reduction will really benefit the industry. No doubt 
it will reduce the cost of production, but the losses by 
stoppages will probably counterbalance the gain. Both 
parties are in an attitude of opposition, almost of 
defiance, but both are aware that the remedy proposed 
is no remedy, scarcely even a palliative. The notices 
are given, or posted, in several districts, so that a fight 
seems inevitable. The result is problematical, except 
as to the losses and suffering which are sure to ensue. 
Even now it is to be hoped that some mutual arrange- 
ment may be come to, with the view of averting a 
great calamity. The stoppage of some 20,000,000 of 
spindles will sooner or later involve the stoppage of 
looms, and of industries more or less dependent upon 
the cotton industries. One is inclined to ask, Is there 
no way whatever of averting so great a disaster? Can- 
not some solution of the difficulty be suggested? A 
oo fight on a matter of principle is often necessary, 

ut here the only question at issue is one of policy and 
detail, determinable by facts. 





The report of the Boilermakers and Iron Ship- 
builders’ Society for October emphasises the fact of 
the depression in shipbuilding by an analysis of the 
returns to the end of September. At that date 385 
vessels were under construction of the gross tonnage of 
678,780 tons, a decrease of nearly 100,000 tons sinceJ une 
30. The total decrease in the last six months has been 
20 per cent. of the total at the end of March of this 
ear. The spurt with respect to the construction of 
sailing vessels seems to have been spent, the total 
being only 14 per cent. of the aggregate tonnage, as 
compared with 26 per cent. at the highest point some 
time ago. The large proportion of 93 per cent. of 
the total of all vessels is under the supervision of 
Lloyd’s. Only 40 vessels, of 72,716 tons, were prepar- 
ing, that is ordered, but not commenced, so that the 
outlook is most unfavourable. This is less than one- 
fourth of the total in the same category at the end of 
September, 1891. The report expresses the hope 
that with the acceptance of lower rates of wages 
there will be an influx of orders. Three petroleum 
vessels of large tonnage have been ordered on the 
Tyne, the total tonnage of the three being some 15,000 
tons. But the condition of shipbuilding, on the whole, 
is not encouraging. The total number of members on 
the funds was 6303, as against 4961 last month. Of 
those 4968 were out of work, as against 3697 last 
month, while there were on the sick list 977, and on 
superannuation allowance 358 members. The total 
out of work reaches 12.6 per cent., as against 9.8 per 
cent. last month. The report gives a calculation, ex- 
tending over more than twenty-one years, of the rates 
of contribution, which works out at a trifle over 
ls, 24d. per week for all benefits. The council have 
been carefully considering the financial position, 
because some have suggested a decrease in the contri- 
butions, but on the facts becoming known only one 





branch supported a decrease in the rates. The council 
urge that there is a great necessity for a large balance 
in hand to meet al as requirements, especially 
in view of the probable prolongation of the depression 
in trade which has already set in as regards the ship- 
building industries of the kingdom. 





The October monthly report of the Associated 
Blacksmiths shows that there is an increase of 82 in 
the number of out-of-work members. The total out of 
employment being 300, as against 218 last month. 
Yet the specific returns from the branches only give 
two places where trade is positively bad, the others 
show it to be dull and declining however. There 
were 30 members claiming protective benefit, in cases 
of dispute. The society has been involved in the 
several disputes on the Tyne, the north-east coast 

enerally, on the Clyde, and at Barrow and Belfast. 
The members have agreed to the modified reduc- 
tions where the engineers and boilermakers and other 
branches of trade have assented to the proposals. In 
other instances conferences have been suggested as 
a means of settling the wages question amicably. In 
the Barrow strike it was stated that no less than seven- 
teen branches of different trades were affected. Gene- 
rally the society supports the principle of conciliation 
in dealing with labour disputes, and it does so on the 
principle that conciliation should be tried before a 
strike, rather than postponing it until the mischief has 
been done, the men are out, and the works closed. 





The Boilermakers and Ironshipbuilders’ Society are 
laying down some stringent rules with respect to 
‘*platers ” and ‘‘ lifters-off.” The object, is, it appears, 
to insure that the plater shall really do the work which 
he engages to do, and th at such work shall not be left 
to the helper. One reason for the stringent rules is 
that the riveters find a difficulty, often, in fixing the 
rivets, because of the slovenly way in which the plates 
are put into position. Moreover, it is said that often 
one squad of platers will take more than one job, the 
helpers losing time, the work being hindered and the 
employers inconvenienced thereby. Platers are, for 
the future, to complete each job before starting an- 
other. It does not appear clear whether they may or 
may not have more than one job going in the same 
yard, but not in more yards than one. In addition to 
the above the net earnings are to be fairly and justly 
divided so as to prevent sweating by the squads, This 
is only reasonable. Workmen should be just to each 
other, 





Although slackening activity is manifest through- 
out the Lancashire districts in all the general engi- 
neering industries and cognate trades, there are some 
exceptions to the rule. In some establishments, 
especially those noted for their specialities, the works 
are still fairly employed; in a few fullyemployed. A 
fair amount of activity is maintained in some of the 
heavy stationary engine trades, There are also con- 
siderable inquiries for locomotive and rolling stock, 
chiefly on account of the Indian railways, and in the 
railway carriage departments moderately large orders 
have been placed with local carriage builders. Other 
work of a similar character is being given out, includ- 
ing a considerable number of locomotives, all of which 
tend to place these industries in a better position than 
they have been in for some time past, Machine tool 
makers are but indifferently supplied with work, and 
the machinists complain generally of depression, with 
a bad outlook. The shipbuilding industries are in a 
depressed condition, very little work of any kind 
being secured in the principal yards of the Mersey. 
With the exception of the cotton industries, there are 
no serious disputes, the engineering industries of Lan- 
cashire being at present tolerably free from strikes, 
except in some few instances of a purely local character. 
No improvement is manifest in the iron trade; it 
remains in the same unsatisfactory condition which 
has characterised it for sometime. Absence of inquiry 
seems to be general. The purchases of pig iron are 
limited to the smallest quantities for immediate use, 
and there is a downward tendency in prices. In the 
manufactured iron trade business is, as usual, very 
slow, many of the forges being only kept going from 
hand to mouth, as material is required for immediate 
use. In the steel trade business is similar ; only very 
restricted purchases are being made either for raw or 
manufactured material. Every effort is made to keep 
up quotations for all kinds of raw material, but to 
secure business lower prices have to be accepted. The 
turning point in the state of trade will, it is feared, 
take place with the closing of the cotton-spinning 
mills ; if the contest is of any duration the engineering 
industries will suffer in consequence; hence the 
anxiety to see some reasonable compromise, even if a 
temporary one, to tide over present difficulties. 


In the Sheffield and Rotherham district the heavier 
trades are depressed, and the prospects for the imme- 
diate future are not considered very bright. With 
the completion of the naval programme of the late 
Government next year there will be a general lessening 
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of activity, unless new work in considerable quantities 
should come forward. At present the Admiralty 
appear to have given no decision with respect to 
further work. There is a slightly renewed activity 
in the cutlery trades, but the volume of work is not 
equal to that of last year at this time, and even then 
trade was not brisk in these branches. The silver 
and electroplate trades are reviving, makers are pre- 
paring for the Christmas sales, and some new depar- 
tures are expected in these goods. Some good orders 
have been received for railway material, the most 
notable one being from the Madras Railway Com- 
any for a large quantity of spring and cast steel. 
‘here are more numerous inquiries generally for rail- 
way springs, wheels, tyres, and axles, and prices are 
fairly maintained for all such material. Hematites 
and Bessemer billets maintain their prices, reductions 
being hard to obtain in any case. There are no 
further developments in the labour market as regards 
disputes. Indeed, there seems to be a disposition to 
avoid them as for as possible in all branches of the local 
trades. 





In the Midlands there are signs of a revival, or at 
least a spurt, in some branches of the iron trade. In 
the sheet-iron branch new orders have been received 
from South America, and mills, which have been stand- 
ing idle at some of theiron works, are being restarted. 
The galvanised sheet trade is also improved, the out- 
put being larger last month than in the same month 
for 1890, or 1891, by some 2000 tons. In the finished 
iron trade of Staffordshire generally there is very little, 
if any improvement. Many mills are working short 
time, hae the demand for puddled bars has so far 
decreased that they are being placed in stock. In 
the face of the depression some of the men bitterly 
complain of the recent reduction under the sliding 
scale, and the men’s representatives on the Midland 
Wages Board are being heckled with regard to their 
action. 

In the Cleveland district the condition of trade is 
not encouraging. The price of No. 3 has gone down 
to 39s. per ton for prompt delivery. This is a lower 
rate than has been prevalent for some time past. More 
iron is now being produced than is consumed, and the 
outlook for the winter is considered to be bad. Pur- 
chasers will only buy as required for immediate use, 
the supposition being that prices will go lower when the 
shipping season closes. But even at present prices the 
ironmasters say that the production is not at a profit. 
The men suggest the damping down of furnaces—but 
this will throw idle many hands, The supposition is 
that these will get work elsewhere —but where, at what 
trade, when all trades are so dull? The ironstone 
miners have resolved to throw in their lot with the 
National Miners’ Federation, and to go in for the legal 
eight hours, But the conversion to the latter does 
not appear to be very real, for the agents complain 
that the men will work overtime. This ‘‘ falseness of 
some of the men to their fellows,” the quotation is 
from one of their chief agents, is the chief cause of 
the determination to go in for legal restriction. But 
in the face of the men’s actions could the law be en- 
forced? The effect will be to introduce piecework, 
instead of day work, unless the law is stringent against 
all work for more thaa eight hours, Could such a 
law be administered? Would the men stand it? 
The conversion of the Cleveland miners, however 
brought about, adds another force to the agitation, 
and thus increases the momentum. The idea seems to 
be that if we produce less, all will be better off. How? 
Diminished production means lessened consumption all 
the world over ; and lessened consumption cannot in- 
crease human happiness, but the reverse. If we could 
manage to increase consumption more would be re- 
quired, production would have to keep pace, the de- 
mand for labour would be augmented, men would rise 
to a higher standard, and the trade and commerce of 
the country would then become more prosperous, 





The condition of the shipping industries on the 
Clyde, and other parts of Scotland, is such as to cause 
grave anxiety to the workmen employed in those 
trades. The usual accompaniment of dull trade is 
seen in the plentiful notices for reductions in wages ; 
down the Clyde to Greenock, at Dundee, at Leith, 
and at Grangemouth, notices have been given of 10 
per cent. reductions. These demands were subse- 
quently reduced by one-half to 5 per cent., after a 
friendly conference. The men say that their wages 
are below those paid at London, Cardiff, Belfast, and 
Barrow, and on the Tyne, the Tees, the Wear, the 
Hartiepools, and at Hull, by some 144 per cent. The 
men urge some further concession as regards a portion 
of the workers, and then they will acquiesce with the 
employers’ request, so as to avert a strike. The men 
ask that those in receipt of only 7d. per hour shall not 
suffer any further reduction, as they accepted a 5 per 
cent. decrease on time rates about twelve months ago. 

The bridge and girder firms in Staffordshire are 
fairly well off for work, in most cases the orders on 





hand are sufficient to keep the men fully employed for 
some time to come. But the boiler shops are not so 
fortunate. In many cases the men are on short time. 
A few of the best firms seem to be inactive at present; 
the men allege that they are being undersold by the 
cheaper firms, who do not keep up the union rates, 





In the Tyne district the shipyards are being left 
without work, the poles are bare, and the blocks are 
piled away, as though there was no further use for 
them. At Wallsend a couple of screw steamers are 
being laid down by the firm of Messrs. Swan and 
Hunter, which will keep them busy for some time. At 
Shields also some activity is manifest, otherwise the 
outlook for the winter is not encouraging for the ship- 
building trades. There have been some good repair- 
ing jobs on the Tyne which have helped to keep 
men at work who otherwise would have been idle. 
The work in the boiler shops is declining with few 
exceptions, and very little overtime is now being 
worked. The labour question has settled down in the 
district, for the present at least. 





Sir Alfred Hickman, M.P., says that his profit- 
sharing scheme at the Spring Vale furnaces, Bilston, 
Staffordshire, has not proved to be so satisfactory as 
he anticipated. Nevertheless he is able to give a bonus 
of 24 per cent. upon the wages earned, which amount 
will at once be paid. He complains that the men 
generally have not given that extra attention to work 
which he expected. Some of the men had done so, 
but not the greater part. He will try the scheme for 
another year in order to see if better results will 
follow. It would be nothing less than a misfortune 
for such an experiment to utterly fail. , 





The proposed amalgamation of the General Railway 
Workers’ Union with the Amalgamated Society of 
Railway Servants is likely to fall through. At the 
recent annual conference the delegates prepared them- 
selves for an independent existence for some time 
longer. The report states that it has ‘‘ about” 10,000 
members, and 14247. in hand. Some changes were 
effected in the management, and the entrance fees 
were lowered for men earning less than 14s. per week. 
It was stated that a million and a half pounds sterling 
had been added to the wages of railway workers, but 
in many cases they were still miserably low. 





The shipwrights of Cardiff have had an amicable 
conference with the shipbuilders with respect to a 
proposed reduction in wages for a time, in consequence 
of the depressed condition of the shipping trades. It 
is expected that the men will consent to a reduction 
without a strike, as the delegates fully recognised the 
difficulties of the situation. The fact of the employers 
having called them together to consider the question 
gave them satisfaction. 





The London County Council has taken a step of 
very great importance, and not without grave peril, 
namely, the abolition of the contractor, and the doing 
of building operations by the staff of the council. 
There is no tangible reason why the municipalities 
and county councils should not do the work them- 
selves, but the doors to jobbery are manifold. The 
utmost vigilance will be needed, and that, too, by 
competent men. Clerks of works will have to be 
carefully guarded, and the contracts for material will 
have to be strictly inquired into in every minute 
particular. In the olden time all such work was done 
direct, but the contractor intervened, and the system 
has grown and extended in all directions. 





In Durham an intimation of a further 5 per cent. re- 
duction was recently given by a large coalowning com- 
pany, but the representatives of the Durham Miners’ 
Association sternly refused to accede to the demand. 
The plea put forward was that some of the thin seams 
did not pay for the working, and that if the 5 per 
cent. reduction was refused the seams would be closed. 
After some negotiation the matter dropped for the 
present, but the union declared that any such reduc- 
tion would be resisted with the full force of the asso- 
ciation. 

The Northumberland coalowners gave an intimation 
of a further reduction in the wages of the Northum- 
berland miners; the question was remitted to the 
executive in the first instance. If the demand is per- 
severed in the men’s opinion will be taken by ballot as 
to whether they will accede to the request at the 
present time. Those reductions in Durham, North- 
umberland, and in South Wales and Scotland, are 
helping to popularise the Miners’ Federation, whose 
resistance has prevented reductions in all the other 
coalfields in England. 

With the near approach of the expiry of the sliding 
scale in South Wales the question crops up, What is to 
be done in the matter? There can be no doubt as to 
the serious nature of the case, and that a prolonged 
conflict might take place. The reductions to the 
extent of 28? per cent. have caused much dissatisfac- 
tion, and some are suggesting that the present leaders 


should stand aside and let the men take their own 
course. Another reduction would seal the doom of 
the scale and throw the men back into those conflicts 
which were so disastrous in past years. The trade of 
South Wales could not nak it just now. 





THE VALUE OF THE STEAM JACKET. 


Second Report of the Research Committee on the Value of 
the Steam Jacket.* 


Mr. Henry Davey, Chairman. 


TueE Research Committee appointed by the council at 
the end of 1886 to investigate the value of the steam 
jacket, presented in October, 1889, their first report 
Te tabulated results of previous experiments, 
obtained from published reports and other sources. Since 
that time other published results have been obtained, and 
some members of the committee have carried out experi- 
ments. The additional information thus available is 
contained in this second report. 

With ve to the work of the committee themselves, 
besides collecting what information they could obtain 
from outside sources, they are now able to present in 
detail the records of five original sets of experiments, 
most of which have been specially made for contribution 
to this report. In each case the experiments were made 
upon the same engine, both with and without steam in 
the jackets. The first set of experiments was made by 
Mr. J. G. Mair-Rumley, on a compound jet-condensing 
beam pumping engine at Hammersmith ; the second, by 
the chairman, Mr. Henry Davey, and Mr. William B. 
Bryan, on a triple-expansion pumping engine at Waltham 
Abbey ; the third, by Lieut.-Colonel English, Mr. Henry 
Davey, and Mr. Bryan Donkin, Jun., on a compound 
mill engine at the Royal Arsenal, Woolwich ; the fourth, 
by Professor W. Cawthorne Unwin, on the experimental 
engine at the City and Guilds of London Central Institu- 
tion, South Kensington ; and the fifth, by Mr. Bryan 
Donkin, Jun., on an experimental vertical engine at 
Bermondsey. 

Later on in this report there is given in Tables 52-56, 
an index summary of all the experiments which the com- 
mittee have thus far been able to record or make. From 
these experiments it appears that the expenditure of a 
quantity of steam in an efficient jacket produces a saving 
of a greater quantity in the cylinder. The ratio between 
these two quantities is an important factor in this in- 
vestigation. Unfortunately the jacket water has not 
been recorded in many of the experiments of which the 
results have been collected; but in all the experiments 
made by members of the committee it has been carefully 
measured and recorded. Inthe summary column q gives 
the percentage saving in feed water, that is, the percen- 
tage less feed water resulting from the use of the jackets ; 
column p gives the actual saving in pounds per indicated 
horse-power per hour ; and column r gives the water con- 
densed in the jackets in pounds per indicated horse- 
power per hour. By an expenditure of r in the jackets 
there is p + 7 less water passed through the cylinder, p 
being the credit balance of the account. The following 
examples are taken from Tables 54 and 56. 











a. q. Pp + Tr. | r | ae pt : 
No. per cent. | lb. lb. 

41 | ~ 9%4 6.15 8.29 | 1.9tol 
42 8.6 2.76 1.20 RS 
43 10.3 3.50 1.72 2.0 5,1 
44 19.0 5.82 1,13 52,4 


No. 44 shows that for every 1.13 lb. of steam expended in 
the jackets, there is 5.82 lb. less feed water passed through 
the cylinder, the net saving being thus 4.69 Ib. 

It will be seen from the experiments, that generally the 
smaller the cylinder, the greater is the percentage of gain 
from the use of the jacket, arising doubtless from the fact 
that a small cylinder gives a larger jacket surface for a 
given weight of steam passing through it than a larger 
cylinder does. 

In some of the following experiments it was possible to 
measure the consumption of coal as well as of feed water, 
and as these figures have considerable practical value and 
interest, they are in every case added to the results. Some 
of the following experiments form therefore complete 
engine and boiler trials, but it must be remembered that 
the effect of the jackets is measured only by the con- 
sumption of feed water and not of coal. 

It has been thought desirable to add to this report an 
appendix containing some suggestions for the assistance 
of those who may undertake future experiments. 


Summaries OF SEVEN Sets OF EXPERIMENTS ON THE 
VALUE OF THE STEAM JACKET. 
Single-Cylinder Condensing Engine. 

No. 35. Record of Two Experiments on same Engine with 
High-Pressure and with Low-Pressure Steam in the 
Jackets. 

Single-cylinder condensing horizontal engine. Cy- 
linder 15 in. in diameter, 30 in. stroke: the body and 
both ends of the cylinder were jacketed. Experiments 
made at Messrs. Rivolta’s Electric Works, Milan, in 
February, 1886, by Signor P. Guzzi (College of Engineers 
and Architects in Milan, 1887). 

No experiment was made without steam in the jackets, 
but in the one case ordinary boiler steam at a pressure of 
48 lb. per square inch above the atmosphere circulated 
through the jackets, while in the other steam was sup- 








_* Paper read before the Institution of Mechanical En- 
gineers. 
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plied to the jackets from a small Perkins boiler at a pres- 
sure of 187 lb. per square inch above the atmosphere. 





j | 
Pressure in jackets, pounds per square inch 
above atmosphere .. ee ae “o 48 187 
Duration of experiment, hours a ‘i 7.2 6.3 
Boiler pressure, pounds per square inch | 

above atmosphere a <a ae |. 662 56.6 


| 
| 
' 
| 


Revolutions per minute < aa e- | 79.0 77.4 
Piston speed, feed per minute a -- | 395 387 
Results: Indicated horse-power | 25.3 25.5 


Feed water, — per indicated horse- | 
power per hour, total .. - ee | 

Feed water, percentage less with higher | 
pressure steam in jackets ee ae 


23 85 19.85 
|; 168 


{ 
No. 36.—Record of Two Experiments on same Engine with 
and without Steam in the Jackets. 

Single-cylinder condensing horizontal Corliss engine. 
Cylinder 21.81 in. in diameter, 49.21 in. stroke; the body 
only was jacketed. Experiments made at Prague in 
February, 1888, by Professor Doerfel. (Zeitschrift des 
Vereines Deutscher Ingenieure, 1889.) Many other ex- 
periments are given in the same paper, showing the 
economy of the jacket to vary between 7 per cent. and 
12} per cent. for about the same cut-off. 








Jackets, with or without steam -. Without With 
} 6.4 | 3 


Duration of experiment, hours ne aal 7 
Cylinder initial pressure, pounds per 
square inch above atmosphere .. ee 59.2 622 
Number of expansions .. “ ee ee 5 5 
Revolutions per minute oe ns i 56.0 55.7 
Piston speed, feet per minute xe we 551 548 
Results. Indicated horse-power_.. ee] 6 159 
Jacket water, pounds per indicated, . 
horse-power perhour.. ee ai o 0.80 
Jacket water in percentage of feed water ee | 4.0 
Feed water, pounds per indicated horse-| | 
power per hour, total .. oe eet 22.57 | 19.80 
Feed water, percentage less with steam 
in jackets aes ay - po 12.3 


No. 37.—Record of Three Experiments on same Engine 
with and without Steam in the Jackets. 

Pair of single-cylinder condensing horizontal Corliss 
engines. Cylinders 25.06 in. in diameter, 48 in. stroke ; 
the body and both ends of each cylinder were jacketed. 
Experiments made at Messrs. J. and P. Coats’ Thread 
Works, Paisley, in April, 1889, by Mr. Michael Long- 
ridge. Steam was supplied to the jackets from the main 
steam-pipe, through #-in. pipes. (Engine Boiler and 
Employers’ Liability Insurance Company ; chief engi- 
neer’s report for 1879.) 








| No | Ends | All 
Jackets in use ee ee . {| jackets only | jackets 
Duration of experiment, hours.. el 4 7 7 
Boiler pressure, pounds per square 


Jacket water in per cent. of feed 


inch above atmosphere < vel (8 61 | 61 
Initial pressure, pounds per square. 
inch above atmosphere . «| CO | Oo | & 
Number of expansions .. au ‘ | 42 | 39 | 42 
Revolutions per minute .. “ *) 65.0 | 65.0 | 65.1 
Piston speed, feet per minute .. --| 520 520 | 521 
Results. Indicated horse-power ; | 508 490 488 
Jacket water, pounds per indicated) | 
horse-power per hour : | 
water xe ee se ee 0.9 3.3 
Feed water, pounds per indicated) | 
horse-power per hour ~ 7 | 19.77 | 19.52 | 19.27 
Feed water, per cent. less with steam 
in jackets ee oe el 1.3 2.5 


| \ 
ComrounD Non-ConDENSING ENGINE. 
No. 38.— Record of Two Experiments on same Engine 
with and without Steam in Jackets, 
Compound non-condensing Armington engine. Cylin- 
ders 9.45 in. and 14.17 in. in diameter, 10.04 in. stroke. 
Experiments made at Mulhouse, Alsace, in 1889, by M. 
Walther Meunier. (Société Industrielle de Mulhouse, 
1890, vol. lx.) Steam was — by a locomotive 
boiler which was overworked. brake was used to ab- 
sorb the power. This is the same engine as for the set of 
experiments No. 39, but here used without the con- 
denser. 





..| Without | With 








Jackets, with or without steam $9) 
Boiler pressure, pounds per square inch} 


above atmosphere .. a oo) BAS | WIS 
Revolutions per minute a ee = | 298 298 
Piston speeds, feet per minute «| 499 499 
Results. Indicated horse-power --| 83.6 84.4 
| 


Jacket water, pounds per indicated horse- 
Jacket water, in percentage of feed water, 
Feed water, pounds per indicated horse- | 

power per hour, total | 26.29 | 25.25 


power perhour .. | ‘i oy 


Feed water, percentage less with steam in 
jackets ea ee me ss “1 ae | 4.0 


| 


ComprounD CONDENSING ENGINES. 
No. 39.—Record of Two Experiments on same Engine with 
and without Steam in the Jackets. k 

Compound condensing Armington engine. Cylinders 
9.45 in. and 14.17 in. in diameter, 10.04 in. stroke. Ex- 
yeriments made at Mulhouse, Alsace, in 1889, by M. 

alther Meunier. (Société Industrielle de Mulhouse, 
1890, vol. lx.) The engine was worked with a Kérting 
condenser and without an air-pump. (See Table in next 
column.) 


No. 40.—Record of Two Experiments on same Engine 
With and Without Steam in the Jackets. : 
Pair of compound jet-condensing beam pumping 
engines, with four slide valves to each cylinder. Cylin- 
ders 19 in. and 31 in. in diameter, 44.6 in. and 66 in, 








Jackets, with or without steam gas m Without With 
Boiler pressure, pounds per square inch 


above atmosphere... ta es 112 lll 
Revolutions per minute re wa --| 802 302 
Piston speed, feet per minute es --| 505 505 
Results. Indicated horse-power .. --| 82.9 83.0 

Jacket water, pounds per indicated horse-| 

power perhour .. ee es Pe | as 0.85 
Jacket water, in percentage of feed water xe 3.9 
Feed water, pounds per indicated horse-| 

power per hour, total .. es os 22.85 21.57 
Feed water, percentage less with steam 

in jackets ee as “ wa 56 


RRS El 


See also set of Experiments No. 38. 


stroke ; all four bodies and both ends of the two low- 
ressure cylinders were jacketed. Experiments made at 
Copaiiaaes Water Works in February, 1890, by Mr. F. 
Oligaard. (Tekniske Forenings Tidsskrift, Copenhagen, 
1890.) The whole steam supply to the cylinders passed 
through the jackets when in use. . 
Two other jacketed experiments also are recorded, in 
which the pressures in the two low-pressure jackets were 
reduced to about 14.25 lb. per square inch, giving a mean 
consumption of 20.56 lb. of feed water per indicated 
horse-power per hour, or a reduced economy of 15.0 per 
cent. due to this arrangement of jacketing. 








| | 

Jackets, with or without steam... -.| Without With 
Duration of experiment e- _ oe hours} 8 8 
Boiler pressure per square inch above} | 

atmosphere aa ee ae ae 62.5 |} 61.25 
Number of expansions.. . on --| 1882 | 14.61 
Revolutions per minute . . 19.1 | 240 
Piston speeds, feet per minute --| 142 & 210 | 178 & 264 
Results. Indicated horse-power . 65.8 81.2 


Jacket water, pounds per indicated horse: 
power perhour .. ee xe 


Jacket water in percentage of feed water} aa 6.0 
Feed water, pounds per indicated horse-' 

power per hour, total .. ae és 24.18 | 19.69 
Feed water, percentage less with steam) 

in jackets an os ae wal { 18.6 


| | 


TRIPLE-EXPANSION CONDENSING ENGINE. 
No. 41.—Record of Two Experiments on same Engine with 
and without Steam in the Jackets. . 

Triple-expansion condensing vertical inverted engine, 
on three uncoupled cranks, with cylinders provided with 
Meyer expansion gear. Cylinders 5in., 8 in., and 12 in. 
in diameter, 10 in., 10in., and 15 in. stroke. All the 
bodies, ends, and valve-chests of the three cylinders were 
jacketed, as also were both receivers, and part of the 
steam-pipe, steam being admitted to the last three jackets 
throughout both of the experiments. Experiments made 
at Owens College, Manchester, in January and April, 
1889, by Professor Osborne Reynolds. (Institution of 
Civil Engineers, vol. xcix., 1889.) Steam was supplied 
to each of the fifteen jackets by a separate pipe, and all 
the jacket water was drained through the first receiver 
into the boiler. In the high-pressure cylinder 64.7 per 
cent. of the internal surface is jacketed, in the inter- 
mediate cylinder 67.1 per cent., and in the low-pressure 
cylinder 75.2 per cent. Three independent brakes were 
used to absorb the power. 





| 
Jackets, with or without steam -., Without | With 
Duration of experiment an .. hours | 4,0 4.1 
Boiler pressure, pounds per square inch | 
above atmosphere... “a oe «| 188 192 
Number of expansions .. “a xe oo 15 | 26.5 








29 35 
Revolutions per minute { | = ae ~— too. 
Piston speeds, feet per minute ae ; pour = = Lif 
Results. Indicated horse-power .. o 73.9 72.1 
Coal, pounds per indicated horse-power 
per hour a ne os ae as 1,62 1.33 
Coal, percentage less with steam in 
jackets aa aa “a aa da 17.9 
Jacket water, pounds per indicated 
horse-power per hour... ai oe [2.14}* 3.29 
Jacket water in percentage of feed water | [13.0]* 24.3 
Feed water, pounds per indicated horse- 
power per hour, total .. ee <a 16.42 | 13.56 
Feed water, percentage less with steam 
in jackets ne os a “ 17.4 


* Jacket water from receiver and steam pipe jackets only. 
(To be continued.) 








ON THE CONSTRUCTION OF A 5-FT. EQUA- 
TORIAL REFLECTING TELESCOPE.* 
By Mr. A. A. Common, LL.D., F.R.S. 


Introduction.—The excellent performance of an 18-in. 
silver-on-glass reflecting telescope mounted at Ealing in 
1876, and also of a 3-ft. of a similar construction mounted 
in 1879, particularly in astronomical photography, in- 
duced me to attempt the construction of a larger telescope 
ef thesame kind. The perfectly satisfactory behaviour 
of the mounting adopted for the 3-ft. mirror, described in 
a paper published in the ‘‘ Memoirs of the Royal Astro- 
nomical Society,” vol. xlvi., led me to believe that the 
construction of a much larger equatorial reflector would 
be quite possible, if discs of gi glass of sufficient size 
could be procured and correctly figured, even if the 
thickness most desirable could not be obtained. 

The thickness of the 3-ft. was about 44 in., or, roughly, 
one-eighth of the diameter. This was found amply suffi- 
cient to prevent flexure, with the system of mounting 
adopted, but it was quite uncertain io far this propor- 
tion might be reduced without injuring the figure. The 


* Paper read before the Royal Astronomical Society. 














limit of size was dependent upon the weight of glass that 
could be cast. 

After many inquiries I found that the French glass- 
makers were prepared to supply larger discs of glass than 
the English, the limit of weight being fixed at something 
over 500 kilogrammes. It was thought that the thickness 
— safely be reduced to one-twelfth of the diameter, 
and a disc of 61 in. diameter and 5 in. thickness, with a 
central hole 10 in. across, was ordered in 1880 and de- 
livered in 1882. 

At this time I was not prepared to commence the work 
of grinding and polishing the disc, and it remained in the 
wooden case resting at an angle against a wall for about 
four years, and to this was attributed for some time the 
peculiarities which this particular disc exhibited as a 
mirror. Butreason was found later on for changing this 
opinion. 

In 1886 the serious work of making this disc of glass 
into a mirror was begun. It will probably be of interest 
to give ashort account of this early work which led to the 
successful construction and mounting of a mirror of 5-ft. 
aperture before I proceed to give in detail the method of 
work finally determined upon. 

Every well-known worker hitherto, without exception, 
has begun by making small mirrors, and, as experience 
and skill were gained, has increased the size of the discs. 
This raised in my mind agreat doubt as to the wisdom of 
my first intention, which was tocommence at once with a 
mirror of 5-ft. aperture. had never attempted the 
grinding and polishing of glass, and had never seen a piece 
of glass worked ; all my experience extended to turning 
up in the lathe with a diamond tool some discs of glass 
procured in 1874 witha view of making a mirror of 18-in, 
aperture. The opportunity of obtaining by purchase a 
mirror of that diameter ready made, and the dictum of a 
most eminent astronomer, that it takes at least five years 
to acquire the art of speculum-making (in which, indeed, 
he was not very far wrong), were sufficient to stop further 
efforts on my part at that time, and, consequently, in 
1886 I knew nothing of the practical working of glass. 
Considering, however, that any experience gained and any 
skill that might be acquired in making small mirrors 
which could be easily handled would be very different 
from that required in working a very large mirror on a 
machine,when the weights to be moved were sogreat that 
some mechanical arrangements were necessary for almost 
every operation, I determined to begin at once on the 
5-ft. disc, gaining experience by making successive mirrors 
by ene regrinding and poms en the same piece 
of glass. 

A plan of work was sketched out in which an endeavour 
was made to adopt, as far as circumstances permitted, all 
the essential things that had been pointed out by previous 
workers. 

Restrictions came in in several directions ; for instance, 
while intending to arrange for making the mirror entirely 
by testing at the centre of curvature, as described by 
Foucault and Draper, the space in the garden in front 
of the workshop did not permit the adoption of the full 
method of Foucault of carrying the point of light farther 
and farther away beyond the centre of curvature. It was 
almost impossible to examine the image of a star formed 
by the mirror until it was mounted in the telescope, so 
that particular attention had to be paid to the testing at 
the centre of curvature. The great essential of the 
machine was, therefore, that, for testing purposes, it 
should be possible to turn the mirror into a vertical 
position without trouble. A combination of two recipro- 
cating motions at right angles, combined with the 
rotation of the mirror, seemed to give all the movements 
that the tool required, and thus the general plan of the 
machine settled itself on those lines. In principle, the 
machine made and used for the 5-ft. is similar to that em- 

loyed by Grubb for making the mirror of the 4-ft. 

elbourne telescope. 

With the exception of the two rods from the cranks to 
the tool no part of the mechanism is over the mirror, and 
consequently all danger of scratches due to grit falling 
from the machinery on to the mirror during fine grinding 
and polishing is avoided. In practice it is found that 
with the mirror rotating the tool also rotates, without 
any special mechanism for that purpose, in a perfectly 
regular manner if there is no unequal distribution of 
grinding or polishing material, an irregular rotation of 
the tool showing at once that omeniee is wrong. One 
very important question arose—viz., whether the usual 
chamber in which the testing of mirrors at the centre of 
curvature is carried on could be dispensed with. So 
much has been said about the trouble from air currents, 
even in a closed chamber, and the necessity of having, if 
possible, a place underground to carry on the testing in 
this manner, that it was with considerable doubt I deter- 
mined to dispense entirely with any chamber or inclosure, 
and to test at night-time in what is really the open air. 
For this purpose the machine is placed close to gates in 
the outer wall of the grinding room, and a large sentry- 
box in the open air is used to hold the lamps and the 
observer. This plan has answered admirably ; in certain 
conditions of sky and temperature the image is as steady 
as can be wished; at other times, when the night 
temperature has fallen rapidly, the definition is not good ; 
but it is very rarely indeed that readings of the different 
zones are not easily taken to one-hundredth of an inch. 

A focal length of 28 ft. 7 in. was aimed at, as giving 
about 6 in. to 1 deg. on the Lr ay ge plate, and tem- 
plets, made as accurately as possible to the corresponding 
curve, were employed for rough measurement during the 
coarse grinding, though from one cause or another this 
focal length has been gradually shortened. 

For this rough grinding cearse emery (No. 12) was 
used with a heavy lead tool, about 20 in. in diameter, which 

uickly ground out the glass approximately to the curve. 
his lead tool was used with different emeries, com- 
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mencing with the coarsest and going up to No. 54; but 
beyond that, for finer grinding, an iron tool was em- 
ployed, so that surfaces up to No. 150 emery, and even 
to flour emery, was obtained, and polishing and figurin 
of an experimental character were begun and carri 
on — twenty different mirrors had been made and 
tested. 

The usual plan with English makers has been to use 
as polishers large wooden tools of the same size as the 
mirror, and made of several thicknesses of wood crossed 
in layers. Several of them were built up for the polisher 
of the 5-ft., and were turned to the proper curve. 
When covered with pitch or resin they were found almost 
too much for my prime mover to deal with effectively ; 
that difficulty could easily have been overcome, but a 

reater one presented itself. An enormous amount of 

eat was produced when these large polishers were used, 
and I was convinced that this wou: act injuriously on 
the figure. I was reluctantly obliged to give them up as 
polishers, but an attempt was made to utilise them for 
tine grinding. The face of one of these tools was covered 
with squares of plate glass of about 14 in. side; several 
hundreds of these were cut, ground to the proper curve 
bevelled at the edges, and fastened to the tool with har 
pitch. The tool was slightly warmed to soften the pitch, 
and then pressed on the mirror till intimate contact of 
all the squares was obtained. The tool wasseveral months 
in preparation, but a very few minutes’ work sufficed to 
show that it was unworkable. The faces of the glass 
squares caught the mirror and tore it up in places, but 
where this had not occurred the surface produced b 

rinding glass on glass was all that could be desired. 

he tearing up of the surface of the mirror was attri- 
buted to the alight flexibility of the wood backing, which 
allowed a square of glass to epring slightly from the 
general level, and thus furrow the surface of the mirror. 

A similar tool, with round zinc discs 1} in. in diameter, 
was made and used, and found to answer much better, 
since it did not tear up the glass like the other tool, 
although the surface produced was not sogood. Finally 
this kind of tool was abandoned altogether in favour of 
the solid glass tool properly grooved. 

In these preliminary operations tools of various sizes, 
made of lead, iron, wood, glass, zinc, marble, slate, and 
gun-metal, were tried, and very much valuable experience 
and knowledge was gained as to the effect of various 
strokes in m»king alterations of figure, the making and 
management of polishing tools, the proper use of the 
different kinds of emery according to fineness, and the 
different polishing materials, and in many minor details, 
attention to which is so absolutely necessary to accurate 
work and ultimate success, A full account of the various 
processes tried and found wanting might be of some 
interest, but scarcely of sufficient importance to justify its 
introduction here ; and in describing the method of work 
finally adopted, it is to be understood that in nearly every 
case the plan followed was the one of several that was 
found to give the best results for the special purpose in 
view. In all cases where deviations from the particular 
plan adopted would appear to offer an advantage, par- 
ticular reference is made to such deviations, although I 
may not have been able to adopt them, or may have 
thought the possible gain not of sufficient importance. In 
two cases the plan adopted temporarily was found to work 
so well that the one previously designed. was never carried 
out. The first instance was that iron pipes were used for 
connecting-rods between the cranks and the tool, and 
temporary fittings were made for the pur; , Which were 
cheap, easy to use, and so effective that the intended steel 
tubes with elaborate fittings were never made. The other 
case was the use of a long wooden lever, with counter- 
poise weights, which was hung close enough to the mirror 
to becapable of moving over its centre, so that tools could 
be picked up and gently swung on tothe mirror, or swung 
off to one side. It was originally intended to construct 
an overhead travelling lift tocarry the tools, but the lever, 
at first intended for balancing part of the weight of the 
tool during fine grinding, was found so efficient that the 
plan of overh mechanism was abandoned. It is a 
great advantage to have no machinery over the mirror, and 
the lever arrangement is quite capable of lifting 600 Ib. 
or 700 lb., and enabling tools of this weight to be put on 
or taken off readily and in a gentle and safe manner. By 
the use of other levers, moving up near to the sweep of the 
first, it is quite possible to move a heavy tool anywhere in 
the workshop, and the arrangement is much more con- 
venient than a travelling crane. With the first disc, as 
far as the actual working arrangements were concerned 
everything was most satisfactory, and the experimen 
operations of grinding and polishing were carried on, after 
some experience, with certainty, but the testing showed a 
peculiarity that has never yet been eliminated. From the 
—_ first rough polish, before the surface had been pro- 
perly ground all over, there was evidence, in testing, of 
distinct ellipticity in theimage. The image of a circular 
hole at the centre of curvature was not, as it should have 
been, a circle, but an ellipse, the major axis of which was 
always ina particular direction across che mirror ; rotat- 
ing the mirror during the testing caused the axes of the 
image to rotate also, and in no position was there any 
improvement in the figure. Dr. Draper found in working 
mirrors that there was always one position of the speculum 
that gave best definition and most regular figure ; but this 
was not found to be the case in testing the 5-ft. disc. 

Subsequent surfaces obtained on the mirror all showed 
this ellipticity, but by constant working it was found that 
mde a certain point each successive surface was some- 
what better than the previous one, photographs of sec- 
tions of the cone of rays from a pinhole, as reflected back 
by the mirror, show the ellipticity very clearly, as also 
the slight improvement effected by working. 6 ellip- 
ticity was looked upon at first with a kind of intelligent 
interest, as something worth watching before it finally 








disappeared ; but when it proved itself so obstinate, and 
was found so persistent, 1t was regarded with quite a 
different feeling, and had a most depressing effect upon 
my hopes. sath we 

i shape the image was roughly elliptical, the position 
angle of the major axis being about 15 deg. from the 
vertex of the mirror as placed for use in the telescope. 
Under a low magnification it was not very pronounced, 
but with high powers it was very evident, especiaJly with 
the image slightly out of focus. Efforts were made to 
correct it by local polishing, but this only resulted in 
general irregularity of figure, and gave rise to most extra- 
ordinary effects, as could be seen in the testing. 

The telescope mounting had by 1888 been made and 
erected, and it was decided to re-grind the mirror, polish 
and figure it without special regard to the elliptical figure, 
and to try it in the telescope. By the end of the year this 
was done, and the mirror was found to be much better on 
stars than had been anticipated ; the photographic images 
of stars did not show any appreciable distortion, although 
with high powers for visual work the ellipticity was very 
clearly seen. 

At first the ellipticity was attributed solely to the fact 
that the disc of glass had been standing for four years in 
an inclined position before it was mounted in its cell. 
Since then I have thought it most probable that the hole 
in the centre had phe le to do with it. In —— the 
glass the molten ‘‘ metal” would necessarily run round the 





will not alter symmetrically as the glass cools down to its 
normal state. If the first disc is—as it possibly is—not 
quite homogeneous, and expands somewhat unequally 
when heated, then the difficulties met with are easily 
explained, but cannot be overcome. y 

ore than two years were spent in making the first 

mirror, much of the time, however, being taken up by 
oe experimental work. The number of strokes made 

y the tools during this time exceeded two millions. The 
greater part of the period was a time of worry and 
anxiety; but finally a system of work has been evolved 
that has enabled me to make the second disc into an 
almost perfect mirror in three months from the time it 
was first put on the machine, the whole of the operations 
of rough and fine grinding, polishing, figuring, silverin 
and mounting being performed with confidence an 

comfort. 

In addition to the two 5-ft. mirrors, other large ones 
have been made by a similar method of work. Of these 
the two mirrors of 20 in. diameter and 45 in. focal 
length that were used for the eclipse expeditions of 1889, 
December 21, 22, were made first, and since then two 
other similar mirrors, and two of 30 in. diameter and 
one of 36 in. have been made. In each case the method 
of work adopted has been found eminently fitted for the 
purpose, so that there can be little doubt of the perfect 
applicability of the method to all mirrors that are of such 
size as to require machinery. 
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central core of the mould on each side, and join on the 
=m side to the stream, producing, perhaps, a weak 
place in the disc. It may that a slightly different 
molecular arrangement exists here, and the glass expands 
and contracts differently in consequence. here are 
marks of pouring in the glass, but they do not correspond 
with the position angle of the elliptical figure, the position 
of the glass against the wall being unfortunately not re- 
corded. In consequence of the persistence of this defect 
a new disc was ordered from Paris in 1888, this time 
without a central hole, so as to avoid any risk of a weak 
lace. It was delivered at Ealing at the end of 1890, has 
n ground and polished in 1891, and has proved itself 
as nearly perfect as one can judge possible, giving a per- 
fectly circular image, both in testing and on stars. There 
are no pouring marks visible in this disc. 

While the new disc was on order the old mirror was 
taken out of the telescope and re-ground, re-polished, and 
re-figured, with very slight, if any, improvement in the 
figure. The working of the second disc, as also of other 
large mirrors, showed that the same process of grinding 
and polishing was capable of turning out a perfect 
mirror ; hence I consider that the fault of the first one is 
in the glass itself. One discovery made during the test- 
ing of the second mirror at the centre of curvature throws 
considerable light upon the matter, and suggests the 
cause of this fault. After polishing the mirror, it was 
usual to let it cool off for a considerable time before test- 
ing: usually several hours’ rest was given—never less 
than three hours—during which time the mirror could 
cool and the image become steady. It was always under- 
stood that the focal length was somewhat longer just 
after polishing than it was when the mirror had reached 
the normal temperature. I was scarcely prepared, how- 
ever, to find that the difference was so great. Imme- 
diately after two hours’ figuring at 23 strokes a minute 
with a 15-in. tool, the resin of which was tolerably hard, 
and consequently the friction not nearly so much as it 
might have been, the image of the illuminated grating 
was found to be 4in. beyond its normal position. The 
radius of curvature of the mirror had actually been 
increased by 2 in. during two hours’ figuring. This enor- 
mous deformation had to right itself, and really did so 
with a few hours’ rest. It is quite evident that ifthe 
is not nearly, or quite, homogeneous, it will not 
ually, and therefore unequal abrasion will us 
state, 


glass 
expand 
place, and the curve produced by the tool on the ex 
glass, even if perfectly regular while in the hea 








At one time I thought that an elliptical image from a 
mirror, such as the first disc gives, would be very useful 
for spectroscopic work, and that it might be advantageous 
to make a mirror sufficiently elliptical to enable spectro- 
scopic work on stars to be carried out without the use of 
a cylindrical lens, though such a mirror would be useless 
for ordinary work. Further consideration, however, 
showed that, by the use of a “‘ flat” mirror with sufficient 
deviation from perfect flatness, a line could be obtained 
from a star instead of a point, and I would suggest this 
plan for obtaining stellar spectra of sufficient width. By 
changing the flat the telescope could be used for ordinary 
observations or for photography. 

Given a good disc of glass, there would not be any 
difficulty in making a telescope of much larger aperture 
than 5 ft. ; the chief trouble would be in obtaining a disc 
of sufficient size and fairly homogeneous. We have at 
the present time reached the limit that ordinary plate- 
glass makers will undertake, and any increase in the size 
= mean the erection of a special plant for making the 

isc. 

The mounting adopted for the 5-ft. is peculiar, and 
does not quite fulfil all the conditions suggested in my 
paper in the ‘Monthly Notices of the Royal Astrono- 
mical Society,” vol. xlvi. ; but it leaves very little to be 
desired either in steadiness or in cheapness. Itis capable 
of reaching stars of any altitude, and of following them 
continuously and accurately for eight or ten hours, the 
only breaks being due to ~ rewinding of the clock and 
alteration of driving arc. Of the whole plant the house 
is the least satisfactory in appearance, though it works 
very well. Of course it would be an advantage to work 
under a dome, but one more than 60 ft. in diameter would 
be necessary to cover the telescope and enable all move- 
ments to be made independently of it—and this was 
beyond my means and my available space. 

The stage and observing platform have undergone 
several alterations and are now fairly satisfactory for 
manipulation, although they might be greatly improved 
in the matter of safety and comfort under different cir- 
cumstances. 

It was originally intended to use the mirror as a Casse- 
grain telescope (and for this reason a hole was cast in the 
centre of the disc) till a good plane mirror could be made; 
but MM. Henry, of Paris, kindly presented me with 
a beautiful “flat” of 16 in. diameter, and_the telescope 
was at once mounted as a Newtonian. It has always 
been used as such, although a convex mirror for use as a 
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For convenience, I will divide the description into 
sections as follows : 
1. Arrangement of workshops. 
2. Grinding machine. 
3. Tools. 


Cassegram may be made for it later on, if this first disc 
is ever successfully refigured.* 

As far as other work has permitted, the making of 
plane mirrors has also been carried on at Ealing, and | 
several small ones have been made. A 30-in. spherical | 


mirror has been figured and mounted for testing these, 


4. Grinding and polishing. 





Fic. 11. 





Fie. 13. 


Fia, 12. 


5. Figuring and testing. 


on the plan proposed by me in the “‘ Monthly Notices of 
6. Silvering. 


the Royal Astronomical Society,” vol. xlviii., page 105. | I f 

With this introduction I can proc to give a full de- | 7. Mounting of mirrors. 
scription of the machine and tools and of the method of | 8. Telescope mounting. 
testing the mirror, ype yd with with a description of the | B. enna 

mounting and house. | . House. 
pin : 11. General remarks. 

* Further attempts made to refigure the first dise not} I. Arrangements for the Workshop.—The grinding- 
succeeding, the makers have very kindly undertaken to | room is built of wood and corrugated iron, against the 
take it back and replace it by another. This will not | south wall of the workshop. The floor is made of cement, 
have a hole through the centre, and so will not be avail- | and is so arranged that there is a fall towards one 
able as a Cassegrain telescope. | corner ; the whole floor thus acts as a large sink, and the 











room can be thoroughly flushed with water, and the coarse 
emery, &c., washed away before fine grinding and 
polishing are attempted. The room is lighted by a sky- 
light extending the whole length of the roof, canvas being 
fixed under the skylight so as to guard against dust, &c., 
that may blow in. The large grinding machine is 
arranged on the east side of the house, and a wide double 
door is made on the south side close to the machine, so 
that, when the mirror is inclined and the doors open, the 
testing of the surface by Foucault’s method can be readily 
carried out from the separate testing-house, which stands 
facing the mirror at a distance of about 57 ft. This test- 
ing-house is somewhat like a sentry-box, about 5 ft. 
square, with a floor about 6 ft. from the ground level. A 
hole is provided in the side facing the mirror, and a table 
to hold the apparatus and a chair for the observer com- 
plete the arrangement. 

The space available for a grinding-room was limited, 
and the house has always had the fault of been too small ; 
there is not sufficient room all round the machine for the 
free handling of the tools or for the proper arrangements 
of levers for lifting them. There is, however, plenty of 
room for the machine to perform its necessary work 
without hindrance of any kind, and the small size of 
the room has only been a matter of extra personal 
trouble. 

The general arrangement of the engine-room, work- 
shops, and grinding-room can be easily made out from the 
block plan, Fig. 1, page 558. The original building was the 
ts and is built of brick; on its eastern sidea brick 
transit-house was then added, and that was the condition 
of things when, in 1885, I determined to grind the 5-ft. 
mirror. The grinding-room was then erected against the 
south side of the workshops, the machines were placed 
in position, an engine-house built against the north side 
of the workshop, and shafting put in to transfer the 
motion from the gas engine in the engine-rsom to the 
grinding machines. For experiments in electric light- 
ing, a 24 horse-power gas engine had been in use in 
the old workshop ; but this was replaced by one of half 
horse-power nominal, as likely to make !ess vibration, 
and it was placed as far as possible from the grinding 
machine. 

Experience has shown that this grinding shop has 
many excellent points, and testing in the open air has 
avoided the long and expensive building otherwise needed. 
The iron construction is good, as the temperature is not 
very different inside and out ; and the whole floor being 
of concrete, can be easily washed down or kept damp 
during polishing and during the process of silvering a 
large mirror. The use of plenty of water in working is 
quite easy, for when the mirror is tipped up the water 
simply runs seogy | without further trouble. 

Fig. 1 shows the plan of the grinding-shop and work- 
shops, and also includes the essential features of the plan 
of the observatory or telescope house. A sectional eleva- 
tion of the workshop and a side elevation of the observa- 
tory are also given. 

The positions of the lathes and bench in the workshop, 
and the photographic dark room, with its double doors, 
are indicated by strong lines, while dotted lines show 
the positions of the gas engine, dynamo, and the two 

tinding machines. The floor of the grinding shop is 
aid with concrete and cement, falling away in all parts 
towards the south-west corner, where the drain is 
situated. The weights of the driving clock of the 5-ft. 
telescope are shown in the pret seen So together with 
the winding gear for the clock. In front of the large 
grinding machine are the double doors or gates, which, 
when fully open, enable the testing of the mirror to be 
carried out from the testing-house that lies to the south 
of the workshop. The old transit-house is used for 
storage cells since the alterations closed up the shutters, 
The meridian mark on the fence served to lay out the 
north and south line, so that the brick tank of the tele- 
scope could be built with its wails parallel to the 
meridian line of the transit instrument. 

The brick tank shown in plan in this figure will be 
seen in section in Fig. 43, so that its details can be easily 
followed from the drawings.* 

In the plan of the observatory a is the circular brick 
curb carrying the rail ; 6 is the circular rail ; ccc are the 
wheels resting on the rail b, on which the house rotates ; 
d,e, and fare beams of wood supported on the wheels 
¢ cc, and forming the base of the framework? of the 
house; g is a crossbeam bracing the framework ; while 
h hare the two upper beams (shown in elevation also) 
which carry the rails of the sliding roof; i i are addi- 
tional beams attached to ff, so as to embrace the wheels 
ec and secure them properly to ff. 

II. The Grinding Machine.—In planning the grinding 
machine a careful study of previous machines, as de- 
scribed by Rosse, Draper, and others, showed that a 
slow rotation of the mirror was usual, and that a tangent 
screw had nearly always been used for giving this slow 
motion. Following precedent in this respect, I arranged 
for the mirror to be driven by a tangent screw and 
wheel ; but, as it seemed to me that driving by belts 
would offer many advantages, I provided for that also, 
and arranged for driving pulleys to be fixed on the shaft 
of the west crank, while the cell of the mirror was made 
so that it would act as the driven pulley, and the required 
rotation be thus easily given. By alteration of the size 
of the pulley various speeds of rotation could be obtained 
without trouble and without alteration of the number of 
strokes per minute, and arrangements easily made for a 
long period of time to elapse between two identical strokes 
of the tool by making the driving pulley somewhat /ess 
than the diameter of the driven pulley divided by a whole 
number, such as 5, 7, or 9. 








* The figure here referred to will be published later 
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The tangent screw method was tried, but was far less 
satisfactory than the belt driving. The action of the 
tool being sometimes with and sometimes against the 
direction of rotation of the mirror, this, with. the slight 
backlash of the tangent screw, caused a jar with each 
stroke that was unpleasant and unsatisfactory ; the belt 
driving prevents this shaking, and, being more regular, 
is much more likely te give the required accuracy of 
optical figure. After the first trial of the tangent gear 
it was abandoned, and belt driving has always been used. 

Essentially the machine consists of two strong brackets 
firmly fixed on to the stone blocks in the floor of the 
grinding-room, and carrying between them a strong 
cradle epee at each end on one of the brackets by 
bearings that allow the cradle to be turned through an 
angle of 90 deg., so as to allow the mirror to be optically 
tested. The plan of the machine, Fig. 2, on page 546, 
shows the two brackets held together firmly on their 
north sides by means of angle iron, and carrying the 
cradle on which the mirror and cell are resting on 
bearings in their southern ends. The cranks on the 
lower portion of the plan are carried on two vertical 
shafts, which are driven from a horizontal one by mitre 
wheels. Provision is made for changing the mitre wheels 
of one from the top of the shaft to the bottom ; but this 
has not been found necessary. The wheels are usually 





Triangle O% fool 
904.€ 
Piain here 


placed so that both shafts rotate in the same direction, 
but, by simply lifting up the west shaft, any part of the 
mitre wheel on it can be engaged in the mitre wheel on 
the horizontal shaft, so that the tool can be made to be 
pulled on the edge of the mirror by the west crank when 
at the extreme throw from the east crank, or the greatest 
motion from the west crank can be given when the east 
crank has pulled the tool into the centre of the mirror. 
This arrangement of wheels also allows the tool, when on 
the edge of the mirror, to be pulled in the direction of 
rotation of the mirror, or pushed in the contrary direc- 
tion, A perfect control is thus obtained over the amount 
of abrasion allowed at any part of the mirror, and most 
work can be done at the edge or the centre as desired. 

From the plan, Fig. 2, page 546, it will beseen that the 
cranks at the tops of the vertical shafts are of different 
lengths. By varying the lengths of these cranks any 
length of stroke can be easily obtained. 

The rate at which the machine is driven is about 
25 revolutions of the vertical shaft per minute, the rate 
for the mirror being nearly five or nearly eleven, accord- 
ing to the size of pulley used. The driving pulleys are 
one of 12 in. diameter and one of 54 in., and either of 
these is used according to the kind of stroke required, 
although the 12-in. one has been found most useful. 

When the machine was devised it was arranged for use 
on other mirrors smaller than 5 ft., and the turntable was 
arranged to carry the cell of the 5-ft. mirror direct, or to 
be used with a 3-ft. plate attached, on which the smaller 
mirrors could be fixed. The 3-ft. plate is made so as to 
act as a pulley, and then the 54-in. pulley is most 
eflicient for grinding and figuring. 

Fig. 2 is the plan of the grinding machine, and Figs. 
3, 4, 5, and 6 are the elevations trom the north, south, 
east, and west; Fig. 7 shows the rods and their attach- 
ments, while Fig. 4a is an enlarged section of the bottom 
of shaft carrying mirror table. Similar lettering is 
acopted t> indicate the same parts of the machine in the 
different drawings. 

M is the mirror in this as in all the other drawings. C 
is the cell. A is the cradle, or strong iron framework, 
that forms the «sential support of the mirror. 

B, B are two strong brackets firmly bolted down to the 
stone blocks set in the concrete floor, These are braced 
together on their northern side by 2-in. :ngle iron B’, and 
near their southern edges have two bearings D, into 
which the ends of A are titted. D are the bearings of A 
ia B, these bearings being covered by plates firmly bolted 
t)> B. 

E is the turntable of the machine, and to it the cell C 
of the mirror is firmly bolted. The plan shows two sets 
of holes in the arms of E. The slotted holes are for the 
fixing bolts, and the round ones for set screws for levelling 
the mirror and cell when on the machine. 

F is the steel axis of the turntable. G is the bearing 
of this axis on the lower portion of the cradle A. An 
enlarged view of the section of G is shown in Fig. 4a. 
II is the upper bearing of the axis F in the cradle A. 

I is a toothed tangent wheel keyed on to the axis F, 
and held in position by the collar I’, J is the bearing 





on which the tangent screw gearing with the wheel I 
is fixed. In the engravings this screw is not shown, the 
rotation of the mirror being brought about by means of 
K, the pulley on the shaft L, or east vertical shaft 
L is the east vertical shaft. N is the west vertical 
shaft. O, O are the bearings of the vertical shafts L and 
N in the brackets B, B. P, P are circular plates (east 
and west) keyed t> the shafts Land N. The slotting 
shown in the plan enables the cranks Q, Q to be altered 
in position by means of bolts that pass through the 
slots into the cranks. By altering the positions of these 
cranks the amount of ‘‘throw,” or stroke, given to the 
tool from the east or west side can be varied from nil to 
over 2 ft. 6 in. : 

S is the main shaft of the machine, by means of which 
the power of the gas engine is communicated. T is the 
horizontal shaft at the northern side of the machine, this 
shaft being rotated by means of the mitre wheels UU, U; 
V are the bearing pieces for this shaft, these being firmly 
bolted on to the brackets B, B. 

W are mitre wheels on the shaft T and on the 
vertical shafts L and N, to communicate the motion of 
the horizuntal shaft T to the two vertical shafts. These 
shafts rotating rotate the cranks, and the rods R (shown 
in Fig. 7), carry the motion to the tool on the mirror. 
X is the sector attached to the east side of the cradle A. 

















Y is a tangent screw fixed to the east bracket B and 
gearing with the sector X. Z is the handle on the shaft 
of the screw Y; by means of this the cradle A, and with 
it the mirror M, can be turned up into a vertical position. 

A’ is arod from the west bracket B to the base of the 
cradle A. By means of a bolt through the base of A into 
A’ the cradle is firmly fixed so that the mirror is perfectly 
levelled and centred. When this bolt is removed, the 
cradle and mirror can be turned up for testing the mirror ; 
and, at the close of the operation of testing the mirror, 
can be levelled again with absolute certainty by replacing 
the bolt. 

The connections of the cranks to the tools were in- 
tended to be elaborate steel bars with slotted pieces for 
lengthening, &c., but ordinary }-in. iron barrel pipe was 
used temporarily, with brass fittings, as shown in Fig. 7; 
and these have been found to perform excellently, so 
that the steel rods were never made. 

One end of the iron pipe is fitted with a brass ring, or 
eye, which loosely fits the pin at the back of the tool; on 
to the other end of the barrel a sliding tube of brass is 
passed, with a setting screw through it, so that it can be 
— any part of the gas barrel. This acts as a safety 
guard. 

After this comes the crank attachment, which is an- 
other slidmg fitting, consisting of the tube through which 
the gas barrel slides, and in whichit can be fixed with a 
setting screw, and, in addition, another tube, at right 
angles to the first, fitting on the pin of the crank. After 
this another safety guard is put on, similar to that pre- 
viously described. The rotation of the crank carries the 
crank attachment with it, and this being firmly fixed to 
the rod by the setting screw, the motion of the crank is 
communicated through the rod to the tool. The safety 
catches are fixed one in front and one behind the crank 
attachment, so that if by any means the rod becomes 
loose in that, the movement of the crank will not push 
the tool off the mirror. An examination of the engravings 
will show at once the method of attachment, two views of 
the rod and attachments being i. The safety guards 
may be used as the limiting guides to indicate the various 
alterations that are to be made in the length of the rods 
and consequently of the position of the centre of the too 
on the mirror during a period of figuring, and are very 
useful in this respect in the actual use of the machine. 
Excepting in the coarse grinding, it has always been a 
standing order that no setting of the cranks shall be used 
for more than ten minutes; in polishing and figuring 
one of the cranks or rods is moved every five minutes. 
This is the most certain and effective mated of prevent- 
ing rings appearing on the final surface. It is easily seen 
that this machine is quite capable of enlargement or re- 
duction in size. 

Fig. 7 shows the rod and the rod attachments, and 
is perhaps sufficiently clear to explain itself. The rods 
are shown on the same scale as the machine in Figs. 2, 
3, 4, 5, and 6, te, 4 in. to the foot, while the sepa- 
rate attachments are shown 3 in. to the foot, in Fig. 7a 
annexed. The ‘“‘eye” at the end of the rod fits on 





to the central pin of the tool, The slipping piece R’’ fits 





on to the rod, and can be fixed on any portion of it by 
means of the set screw. 

The crank attachment R” fits on to the pin of the 
cranks Q (see Fig..3), and can be firmly fixed to any por- 
tion of the rod i by the set screw ; the distance between 
the eye and the crank attachment R” can be thus varied 
to any extent according to the size of the mirror, and the 
portion of it on which it is desired to work most. Another 
slipping piece similar to R’ fits on the rod below R’, and 
serves not only as a safety guard, but also, with the one 
between R” and the “‘ eye,” as a means of regulating the 
amount of alteration of rod made during a given period 
of work. 

As an example of the various strokes which the machine 
is capable of giving, the diagrams made on the machine 
are given, the line showing the travel of the centre of the 
tool on the mirror. 

Figs. 8, 9, 10, 11, 12, and 13, on page 559, are sample 
diagrams of curves made with the grinding machine. The 
blocks are exact copies, and are of the same size as the 
original curves. It will be seen from the firmness of the 
lines and the even nature of the curves that after some 
four millions of strokes the amount of wear on all the 
bearings is scarcely perceptible. 

The method of obtaining the curves is to place a sheet 
of smoked glass 3} in. square in the centre of the turn- 
table, to fasten a steel point to the intersection of the two 
rods from the cranks (the steel point being in the position 
the centre of the tool would occupy), and then, having 
set the cranks and reds to some stroke which has been or 
could be used, to start the machine and allow the steel 
point to scratch the smoked surface of the glass. Figs. 8, 
9, 10, and 11 were obtained with the small pulley driving 
the turntable, and in these the steel point was allowed to 
scratch the smoked surface during three complete revo- 
lutions. 

In Fig. 8 only one crank is working, and the rod is 
pushed out so that the centre of the tool never reaches 
the centre of the mirror. By altering the length of the 
rod and the length of throw on the crank, it is seen the 
amount of work done on the edge or on the centre of the 
mirror can be regulated at will. In Fig. 9 the rod is not 
pushed out, and the throw on the crank is increased so 
that the centre of the tool is allowed to s over the 
centre of the mirror. It is obvious that this stroke cuts 
more at the centre than at the edge, and when an 
increase of aberration is required by deepening the 
centre, this stroke is resorted to. A somewhat similar 
stroke with both cranks working is shown in Fig. 10. 

Fig. 11 is a setting which is found most effective for 
working on a definite zone of the mirror, and is obtained 
by pushing one rod out and altering the mitre wheel of 
west shaft as already described. 

Figs. 12 and 13 show the effect of a bad arrangement of 
the driving pulley and turntable. For the 5-ft. mirror a 
large pulley (12 in. in diameter) is used, but with the 3-ft. 
turntable a small pulley (54 in. diameter) is provided. In 
order to hasten the grinding of the 36-in. mirror, the 
large pulley was used with the 3-ft. turntable, and this 
happens to give a proportion of nearly three strokes of 
the cranks to one revolution of the turntable. There 
was, therefore, a tendency to produce a mirror giving a 
triangular image, and in polishing this speedily became 
apparent, even when the utmost care was taken to com- 
plete the number of revolutions so as to bring the tcol 
back to its exact starting point. The smaller the tool 
used, the more prominent this defect was, and it was 
found absolutely necessary to use the small pulley. 


(To be continued.) 





Bexteran Locomotive BuiLpinc.—The administration 
of the Belgian State Railways has invited tenders for the 
delivery of six tenders with three axles, and affording 
accommodation for 14,000 litres of water. The tenders 
are to be attached to express passenger engines, running 
upon fairly level lines. 





Tue Cost or Exxctrricity At BricHTton.—By the 
courtesy of Mr. Magnus Volk, we are enabled to place 
before our readers the cost of producing electricity for 
working the electric railway at Brighton. The engine 
used is a 12 horse-power nominal Otto (old type); the 
dynamo, a compound-wound Siemens (1885 type), giving 
40 amperes at 160 volts. The demand for current is, of 
course, very variable, and hence the cost is higher than it 
otherwise would be. The price of gas is 2s. 7d. per 1000 
cubic feet; the cost of gas, per Board of Trade unit of 
electric energy generated, is 2.7d. for the gas consumed 
in the engine, and 0.1d. for the side light, and 2.8d. in all, 
In other words, 12.1 units are obtained from 1000 cubic 
feet of gas. The cost of working the railway is given in 
the following Table. The gauge is 2 ft. 9 in., the 
gradients being as heavy as 1 in 28 on the west side, and 
1 in 14 on the east; the cars seat from 30 to 40 passengers 
each, and the speed is limited to 8 miles an hour. 


Cost per Car-Mile Average of Eight Years. 


Gas, oil, and waste ... 

Repairs to gas engine . ee 
Repairs to dynamo and motors ... 
Wages ... ae Sak ae ies 
Drivers, conductors, booking clerks 
Five per cent. depreciation * 


£| sSesie 
°|S83a28° 


Tota per car-mile 





i 2) 
cr 
— 


Number of passengers per mile run 

Proportion of gross expenses to receipts 
(all repairs being paid out of revenue)... 55 per cent, 

Mileage per car per annum ae” Ne, ee 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings {s stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&ce., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

of the advertisement 2 2S eee 
Se is, in each case, given after abstract, wnless the 
‘atent has been sealed, when the date of sealing is given. 

—— may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent O ition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


19,415. T. F. Passman, Middlesbrough. Heating 
Steam Boiler Feed Water, &c. [2 Figs.) November 10, 
1891.—This invention relates to means for heating feed water and 
for protecting vertical steam boiler uptake from overheating, and 
consists of a vessel made of ,wrought iron or steel in segments, 
which are fixed, jointed, and bolted together, and made water- 
tight round the uptake C in the interior of the boiler, so forming 
a water space. Through the shell of the boiler to the side or 
bottom of the vessel the water feed pipe is fixed so that the water 
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enters and rises to the top of the vessel, pletely surrounding 
the uptake and absorbing the waste heat therein above the wate! 
line in the steam space D, and so heating the water as it rises to the 
top of the vessel, this water overflowing into that below and so pre- 
venting the uptake from overheating and feeding the boiler with 
water at a very high temperature. From the opposite side or 
bottom of the vessel, through the shell of the boiler, a pipe is fixed 
to a cock attached to the side of the boiler shell for the purpose of 
blowing out the sediment accumulated in the feed water. 
(Accepted September 21, 1892). 


18,975. T. Parker, Wolverhampton. Trip Expan- 
sion Gear for Steam Engines. [2 Figs.] November 3, 
1891.—According to this invention each admission valve is lifted 
by bell-crank levers centred to a fixed point, and with one arm 
engaged with the valve spindle, and the other connected to one 
end of a lever-rod centred upon a part which is raised and lowered 
by connection with the governor, the other arm of the lever being 
that upon which the trip tappet of the wiper acts, the wiper being 
connected to a shaft oscillated by an arm connected to the eccen- 
tric. One arm of the bell-crank lever C is engaged with the 
spindles S, the other arms being connected to rods K centred at 
k. These centres k have imparted to them from the governor a 
movement which is effected by links L supporting the centre pin 
k, the links being mounted upon an eccentric b on a shaft B, 
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turned in bearings by means of an arm secured to the shaft, and 
connected to a rod R actuated by the governor, each valve operat- 
ing gear being so arranged and connected to such a rod common 
to both. The centres k consequently haye an up or down move- 
ment imparted to them corresponding to the movement of the 
governor. The lever L oscillates the shaft W and receives its 
motion by the reciprocation of the eccentric-rod A. When the 
engine is working the tappets T come in contact with the ends of 
the levers K, which are opposite them, and these being connected 
to the bell-crank levers C of the valve spindles, as the governor 
‘moves the centres k up and down the ends of the levers are 
brought into such positions as to be operated more or less by the 
tappets, and so regulate the expansion as required. (Accepted 
September 21 1892). 


18,621. J. Roots and J. W. Seal, London. Internal 
Combustion Engines, [5 Figs.) October 29, 1891.—This 
invention relates tc means for obtaining a reciprocating action 
for opening the valves in internal combustion engines. The 
wormwheel A is keyed upon the crankshaft B of the engine, and 
is fitted eccentrically, a part of the worm being further from the 
centre and of greater depth. The spaces between the teeth of the 





worm pinion C are of different depths alternately, and the pinion 
is fitted upon a pin D which forms part of the lever E, this lever 
being pivoted on a stud fixed in the frame of the engine. The 
spring G retains the pinion C, always pressing against the peri- 
phery of the wormwheel A. The side-shaft H is pivoted on a pin 
I, and has its other end ted to therlever. On turning 
the crankshaft the end of the side-rod H presses on the valve 








spindle end J, when the part K in the worm A is in gear with one 
of the shallow spaces in the pinion C, thus opening the valve, and 
in any other relative position of the worm and pinion the valve 
remains closed. The worm and pinion thus once in every two 
revolutions of the crankshaft open the valve J. The pinion C 
oscillates between two positions, the one when it is forced by the 
worm to the greatest distance from the crankshaft B, during 
which the valve is widest open, and, when it is returned by the 
spring G to the nearest point to the crankshaft during which the 
valve is closed. By having two deep spaces in the worm pinion 
Cto one shallow, the valve is opened once in three revolutions of 
the crankshaft instead of in two; and if there be two shallow 
spaces to one deep in the pinion C, the valve J is opened twice in 
three revolutions of the shaft B, when the shallows gear with the 
farthest part of the worm A. (Accepted September 21, 1892). 


ELECTRICAL APPARATUS. 


19,854. J. Dickson and R. G. Shapcott, London. 
mo Brushes. [4 Figs.] November 16, 1891.—This in- 


vention relates to flexible brushes for dynamos and like machines, 
A number of metal wires @ are plaited and compressed so as to 
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produce a flat band, which is inclosed in a jacket b consisting of a 
sheet of metal wire gauze wrapped around the band, and having 
its outer end secured by stitching it with wire c; the end of the 
brush intended to be held to the machine being covered by a 
cap d. (Accepted September 21, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


16,392. G. W. Davis, West Bromwich, Staffs., and 
R. Southerton, Birmingham. Contracting and Ex- 
panding Cutters for Turning and Facing Bolts, &c. 
(4 Figs.] September 28, 1891.—This invention relates to cutters for 
turning or facing cylindrical work, such as bolts, the cutter having 
a hole bored axially through itto a given gauge. The cutter is 
slit through a certain distance of its length, so as to allow it to 
contract or expand toany given size within the range of contrac- 
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tion or expansion. The outer cutting extremity is coned and 
over the cutter is placed a shell similarly coned to fit the other; 
the other extremity of the shell is secured to a holder containing 
the cutter. The shell hasa series of apertures cut at intervals 
through its periphery, to allow of free exit of waste turnings and 
for lubricating purposes, and upon the periphery of the shell is a 
graduated scale to enable the amount of contraction and expan- 
sion to be gauged. (Accepted September 21, 1892). 


MINING AND METALLURGY. 


17,636. F. Webb, Walworth, Surrey. Extracting 
Precious Metals from Ores. (2 Figs.) October 15, 1891. 
—This invention has for its object to provide means for the 
extraction of precious metals from their ores by the use of 
chemical solutions, and consists of means whereby the ore is 
caused to reciprocate to and fro in the solution in a disintegrated 
condition. A hollow vessel A is fitted to slide inside an outer 
vessel B provided with a stuffing-box C, through which the 
piston-rod D passes, the outer end of which is connected to a 
crank F on a toothed wheel fast on a shaft G mounted in bearings 
H, and driven by gearing pinion, so as to impart the desired 
to-and-fro movements to the vessel A. The upper side of A is 
provided with a manhole I fitted to slide in a stuffing-box on the 
outer vessel B, and provided at its outer end with a close-fitting 
cover L. The two opposite sides of the piston A have perforators 
covered with filter cloth b. The outer vessel B is supplied with 
chlorine solution by pipes passing through hollow trunnions M on 
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which the vessel B is turned. The ore, after having been crushed, 
is first mixed with water so as to form sludge, and is then run 
into the hollow vessel A through the manhole I, the cover after 
being closed and fixed in position. The chlorine solution is then 
passed through one of the pipes c into the outer chamber B until 
it is sufficiently charged. The shaft G is then started, rotating so 
as to impart reciprocating motion to A, the reciprocations of the 
piston in the solution in the vessel B cause the ore to be 
thoroughly mixed therewith, and the heavier portions with the 
metal to precipitate and trate at the lower part of the 
vessel. The solution is then forced out of the vessel B, and clean 
water admitted to wash the ore in A free from all solution con- 
taining precious metal. The water is then forced from the vessel 
B, to be treated with the solution previously run off for recover- 
ing the metal therefrom, after which the connecting-rod E is un- 
coupled, and the cover of the manhole is removed, the vessels 
being then tilted to empty the ore jnto a receiver, (Accepted 
September 21, 1892), 





RAILWAY APPLIANCES. 


19,505. G. Jewson, Wakefield, Yorks. Railway 
Fog Signalling. [4 #igs.]) November 11, 1891.—This inven- 
tion consists in the fixing of a rod to the lever which passes from 
the signal-box to the signal-post at the base of the latter, this 

tion being effected by means of acrank. A separate rod is 
attached to the same crank and reaches a sufficient distance 
beyond, after being acted upon to allow a train to slacken speed 
before reaching the proper signal-post. The end of the second 
rod is also attached to a crank having a projecting arm, reaching 
close to the metals, this contrivance being fixed to the sleepers, 
and so constructed that when the signal is at danger the arm pro- 
jecting from the crank is perpendicular and about 4 in. above the 
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metals. On to the side of the engine a spring arm is attached 
projecting a little beyond the front wheel and joined to the metal 
clearer, which is connected by a cord with a bell placed at the 
side of the engine shelter, a small signal having a red lamp upon 
it being connected with this cord. If a signal is at danger, which 
in case of a fog cannot be seen by the driver, the spring arm of an 
engine coming along the metals, strikes the projecting arm from 
the second rod, the result being that the bell is rung at the engine 
shelter and the red light shown in front of the window, thus com- 
municating to the driver that he is approaching the signal which 
is against him. When the signal is Teooed by the pointsman a 
bell fixed at the side of the signal-post is rung, thus showing that 
the road is clear. (Accepted September 21, 1892). 


17,277. J.S.Holme, Eccles,Lancs. Rails of Rail- 
ways. [4 Figs.) October 10, 1891.—This invention has for its 
object to so join the rails of railways that the jolting caused in 
passing over the joints is avoided. The ends of the rails are cut 
diagonally or tapered off, two ends put together equalling the full 
width of the rail. The joint is made in an ordinary chair, the 
fishplate being dispensed with, and the ends of the rails are 
secured by bolts passing through elongated slots and secured by 








nuts, the rail so jointed being held in the chair by a wooden wedge. 
The two diagonally cut ends are arranged a short distance apart, 
and the slots through which the bolts pass are elongated to allow 
for the contraction and expansion of the rails. To strengthen the 
feather edges they are thickened at F, which fill up the hollow of 
the rail. The taper of the ends is arranged to converge in the 
direction in which the train is passing, so that there can be no 
tendency for the train to leave the rails. (Accepted September 21, 
892). 
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MISCELLANEOUS, 


19,514. J. Myers, J. Walker, and F, Taylor, Nelson, 
Lancs. Applying Frictional Resistance to Warp 
Beams in Looms for Weaving. (2 Figs.] November 11, 
1891.—The object of this invention is to apply frictional resistance 
to the warp beam in looms for weaving, and to increase the re- 
sistance to withstand the beating up of the cloth, and to diminish 
it whilst the shed is being formed. The loom chains are coiled 
round the beam, each chain being attached to a stationary 
bracket, whilst the other end of the chain is joined to a lever 
running from back to front in the direction of the sley, where it 
is connected by a wire to a lever centred upon a stud fixed to the 
loom frame. The connecting wire is joined to the lever on one 
side of the stud, whilst a part of the lever on the other side is 
formed with a recess, and is connected by a spring to the first 
lever. To increase or diminish the frictional resistance a bowl is 
mounted on a stud fixed to the sley, which, traversing to and fro 




















causes the bowl to alternately depress and relieve the lever by 
reason of the recess formed init. A is the loom side, B the sley, 
C the warp beam, and D the “ruffle” which rests in a semicircular 
bracket E, one at each end of the loom. To this bracket is secured 
one end of the chain F, and between the chain and the “ ruffle” 
small blocks G are interposed and attached to the chain to pre- 
vent the wear of the latter. This chain is attached, at its other 
end, to the short end of the lever H, centred on a stud I, and ex- 
tending from back to the front of the loom. The long arm of the 
lever is recessed, and is acted upon by a bowl M carried by the sley 
B, which traversing by the movement of the crank, alternately 
bears upon shoulders N, O, imparting additional friction to the 





warp beam C during the beat-up of the weft and whilst the shed 
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isfullopen. The friction applied to the warp beam is regulated 
by a handwheel. (Accepted September 21, 1892). 


19,364. A. Chapman, Liverpool. Separating Scum, 
&c.,from Liquors. [2 Figs.] November 9, 1891.—This in- 
vention has reference to the separation from liquors of the scum 
which rises to the surface during the boiling operation, and par- 
ticularly to the treatment of saccharine solutions and sugar-cane 
juice, which, when boiled up or heated, throw off feculencies and 
vegetable matters, if any, are held in suspension. High-pressure 
steam having been turned into the worm W, the liquor in the 
heating vessel A quickly boils and the foam and scum rise and 
pass over the top edge of the partition Band over the cover 
plate C, and come upon a strainer F, through which the juice 
passes until it fills up that part of the pan E which is below. It 
then begins to flow over the side of the pan into the heating 








vessel A, and passing under the bottom edge of the partition B 
in the heating vessel, becomes again exposed to the action of the 
steam worm, and again boils up over the top of the partition ; the 
liquor being thus caused to make as many circuits through the 
skimming pan as necessary. The scums do not pass through 
the strainer F, because being lighter than the juice, they float 
on the top of it, and as the juice in the pan E is kept at the level 
of the strainer F, or a little above it, there is no tendency for the 
scums to pass through the strainer or to stop up the perforations. 
When the operation is completed, the scums are removed by a 
skimmer without any fear of taking good liquor with them, all 
the clean liquor having returned to the heating liquor, except 
that left in the pan, which is run off into the vessel by opening a 
cock ona connecting pipeH. (Accepted September 21, 1892). 


19,084. C.G. Beechey, Liverpool. Cleaning Cotton 
Seed, &c., Kernels. [5 Figs.) November 5, 1891.—This in- 
vention has reference to cleaning or removing the short lint of 
cotton seed, which remains after it has been passed through a 
ginning machine, for the purpose of preparing it for use for 
making cattle feeding cake therefrom, &c. By the exhausting 
action of a fan h within the machine, air enters the interior of the 
barrel c through openings b' and — by apertures c! to the ex- 
terior of the barrel, and is there directed by annular rings i be- 
tween and over the fibre removing the teeth outwards towards the 

ints thereof, In so doing the points are kept cool and the fibre 
»lown off them and forced through apertures in the parts f by the 
air blast, and is carried thereby clean away from the outer barrel. 
The effect of this artificial air blast is, that not only are the teeth 
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of the fibre-removing material kept cool, but the fibre is continu- 
ously carried away from the inner and outer barrels, and the 
apertures by which it escapes from the outer barrel are kept clear 
and open. After the removed cotton leaves the outer barrel /, 
and enters the space within the outer casing of the machine, part 
of it passes into the fan with the air drawn into it, and is forced out 
of the machine, The air, laden with dust and some of the re- 
moved cotton, is conveyed by a pipe into a chamber wherein the 
cotton deposits and collects. The cotton removed is long in 
staple, as it is forced away from the action of the removing 
material oun: and is thereby prevented from being broken, 
and it does not become injuriously heated or discoloured, as the 
removing material and operative parts are always kept in a cool 
condition by the air blast. (Accepted September 21, 1892). 


17,248. J. W. Boardman, Bickerstaffe, Lancs. 
Potato-Digging Apparatus. [4 Figs.) October 10, 1891. 
This invention has for its object to provide a potato digger, by 
which a narrow width of the rows is sliced away at each opera- 
tion, only about 3 in, in width of ground containing potatoes 
being ploughed at once. The shares B are mounted on bars C 
securely fastened to the frame, and are adjustable transversely 
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on these bare. The crossbar has notches, and is adapted to be 
placed in the grooves d! in the frame, and in that position to 
engage the shares B, so that the latter can be held at any desired 
pitch, and perfect rigidity in work insured. The frame A is 
raised or depressed by a lever, enabling the shares to be raised 
clear of the ground, thus facilitating transport from field to field, 
and also enabling the depth of work to be regulated accurately. 
If the rows be 3] in. apart, the mould-board points are 18 in, 





apart, the two coming then within 2 in. or 3 in. of each other near 
the centre of the furrow. The machine is drawn along the entire 
length, slicing out a portion of two rows. The mould-boards are 
now moved, each of them 3 in. further from the other, and the 
machine makes a fresh cut of 3in. wide ineach row. Again, for 
the next cut another 8 in. is thrown out, the machine being then 
moved to fresh rows. (Accepted September 21, 1892). 


18,533. J. Wright, Stockton-on-Tees. Vertical 
Stills for Dist g Amoniacal, &c., Liquids. 
{11 Figs.) October 28, 1891.—This invention relates to vertical 
stills in which amoniacal, &c., liquids or vapours are treated for 
the evolution of gases and volatile products in thin layers by 
means of a current of steam, whilst the liquids move down the 
succession of trays, plates, and cylinders of which the still is 
constructed. The caps covering the steam and gas openings are 
made so as to have their discharging surfaces for the gas under 
the interior bottom serrated edges as well as on the exterior peri- 
phery. The liquor trays are so arranged that a smaller number 
of cylindrical castings and faced surfaces are required to construct 
a still, whilst at the same time keeping all parts accessible. A 
number of pipes are employed to take the gases to the centre 
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with the object. first of getting an equal distribution of the 
gases and second a good heating effect on the contents of the 
chamber. The steam enters the still at the lower part, and 
ascends from tray totray by the passages A, gathering in the 
interior of the annular caps 16 and escaping, forces its way by the 
interior and exterior peripheries into the surrounding spaces, and 
so on successively until it reaches the lime chamber, through 
which it is conveyed by pipes 18, heating the lime and water as it 
passes through. From thence it is conveyed in a similar way over 
the upper trays to the outlet 18 meeting on the top tier, the boil- 
ing hot liquor at the inlet 14, which in its turn descends by the 
overflow pipes 17 and 20from tray to tray until what remains of it 
finally reaches the outlet pipe 21 and seal pot 22 at the bottom, 
(Accepted September 21, 1892). 


16,854. J. A. Thornycroft and S. W. Barnaby, 
London. Propelling Apparatns for Ships. [7 Figs.) 
October 3, 1891.—The object of this invention is to adapt for going 
astern as well as ahead, vessels fitted with propelling and steering 
apparatus described in Patents No. 1330 of 1879, and No. 1853 of 
1881. The propeller A B has behind it and arranged inline with 
its boss A, a body C with a gradually increasing diameter for a 
short distance, and a gradually diminishing one to its rearward 
end, and is furnished with guide plates D for deflecting and 
directing the water projected from the propeller A B into a 
direction approximately parallel with the axis of the rearward 
body C, the propeller A B, body C, and guide plates D being 
surrounded by afixed tube E. Supplementary blades are arranged 





in conjunction with the * Thornycroft” propeller and its shaft F 
so as to be outside and at the forward end of the tube EK. These 
blades G are carried by a boss H mounted on the same shaft 
F asthe propeller A B so as to be directly in front of but separate 
from the latter, the screw blades G being of such a uniform pitch 
that during the forward movement of the vessel the supplementary 
blades G neither assist nor retard the action of the propeller. 
When, however, the blades G are rotated in the oo direction 
to that which they are revolved when going ‘‘ahead” water has 
free access to them, and the vessel Is caused to go astern. Means 
are provided for lessening the rotary movement of the annular 
stream of water forced in a forward direction through the tube 
E by the propeller when going astern, (Accepted September 21, 
1892). 


. H. Wilson, Bolton. Drying Grain, &c. 
4 Figs.) September 12, 1891.—In this invention the receptacle 
n which the materials to be operated upon are placed is made of 
wood, and when used for grain, &c., the under part is conical and 
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of perforated material to allow for the passage of air through the 
bely of grain placed therein. A series of metal pipes serrated on 
the surface to increase the heating power is placed under the 





lowest part of the case and covered with wood, having openings 
opposite the pipes to allow the air before passing through the 
contents, to impinge upon the centres of the pipes, another 
series being placed inside the case close to the top and similarly 
covered. The pipes are heated by steam or hot air in which 
latter case, they are made of sheet iron or copper and perforated 
to allow the hot air to direct through the ly of grain con- 
tained in the case. Through the centre of the case is placeda 
series of es of sheet iron, perforated and connected to a main 


a eading to an exhaust pump. (Accepted September 21, 
2). 
13,734. W. T. Eades, B Differential 


irmingham. 
Pulley Blocks and Hoists. [6 Figs.) July 28, 1892.—This 
invention relates to differential pulley blocks and hoists having 
epicyclic trains, The frame of the block is made in one with an 
inside toothed annulus forming a part of the framing united at top 
and bottom by crossbars with screw bolts directed and passing 
through them. The framing has thus one side in the form ofa 
wheel frame having teeth upon its inside periphery, with which 
the teeth of an eccentrically moving inner toothed wheel engage. 
This inner toothed wheel is mounted upon a cam snug on the 
turning axis, whose end has fast upon it the pulley, so that by 
rotating the latter, the axis rotates the eccentric boss by which 
the toothed edge of the inner wheel, turning with the bossed 
eccentric, rolls upon the toothed periphery of the fixed annulus, 
and as the inner wheel has a less number of teeth, say twenty- 
three to twenty-four of the latter, the pulley makes twenty-four 
revolutions to one of the inner wheel, whose motion is trans- 
mitted to a lifting pulley through the intervention of an oscillating 
er carried upon the inner face of the lifting wheel and working 
etween guides. These guides embrace two of the opposite arms 
of the oscillating plate, whilst studs on the outer face of the 
inner wheel embrace the two other arms so that as the inner wheel 
makes an eccentric movement round the periphery of the fixed 
frame, the plate slides to and fro within its guides, hence the con- 
nection between the inside wheel and the lifting pulley which work 
at the same rateaseach other by the coupling. The pulley is pro- 
vided with swinging guide arms, having guide eyes at the two 
opposite sides of the driving wheel, which has chain link depres- 
sions inits trough periphery, timed to rotate once to twenty-four 
of the driving pulley. (Accepted October 5, 1892). 


11,918. W. McCausland, Belfast. Cleaning Grass 
Seed. [4 Figs.] June 27, 1892.—This invention has reference 
to a machine for cleaning grass seed, and consists of three sieves 
mounted ononeframe. The top one is supported by a number of 
wooden hanger springs, the top ends of which are attached to the 
frame and the lower ends to the sieve. The latter is thereby able 
to swing without the aid of joints and without making a noise. 
It is reciprocated by a double crankshaft and two wooden drivin 
arms. One end of each arm js attached to one of the cranks, pos 
the other end is firmly fastened to the side of the sieve. The 
wooden springs and arms bend to the required angle of the crank, 
and thereby give an easy oscillating motion to the sieve. The 
two lower sieves are built in a frame for themselves, and are 
supported on two shafts having two cranks on each. Bearings 
attached to the frame and fitted on the four cranks join the two 
shafts together, so that when motion is applied the entire frame 
rises and falls simultaneously in circles, and gives a hopping 
motion to the seed running over the surface of the two sieves. 
(Accepted October 5, 1892). 


4878. W. lenting. Manchester. Sanitary, &c. 
Pipes and Method of Construct Sewers an 
Drains. [2 Figs.) March 12, 1892.—In this invention the 
sockets of the pipe are made longer and partially larger and 
smaller than as at present used, and the spigot ends of the pipes 
are thickened up to form a raised end at ashort distance from the 
end of the spigot. The socket is made the inverse of the spigot 
and the two together forma smaller socket than usual for the 
thickened end of the spigot and an enlarged recess easily acces- 
sible for completely sealing the smaller socket. (Accepted October 
5, 

20,320. E. W. Sant, Bishop Auckland, Durham, 
Safety Apparatus for Hoists or Lifts. [4 Figs.) No- 
vember 23, 1891. This invention relates to the safety gear in 
connection with lift or hoist cages for preventing the latter from 
descending too quickly. To each guide it a wedge is applied 
which is carried by a grooved bracket fixed to the side of the 
cage. Between the wedge and the bracket is inserted an iron 
=. not bearing direct on the bracket, but on intervening anti- 
riction rollers, to form a surface for the wedge to rideon. The 
wedges rest on the end of levers connected by a spindle so that 
any motion given to the levers causes the wedges to move simul- 
taneously. To one of the wedge levers an endless rope is at- 
tached working vertically over grooved pulleys and attached to a 
spring with an adjustable screw made fast to the cage. The 
spring pulls the rope in the direction of the wedges, but on the 
opposite side a weight is suspended to counteract the influence of 
the spring, so that in ordinary working the wedge remains at 
rest. Ifthe cage is made todescend rapidly the weight on the 
rope ascends with corresponding speed, but the inertia of the 
weight is brought to bearupon the spring which elongates, and 
the wedges move upwards with the rope and levers and wedge 
the brackets to the guide posts. The hoisting machinery and 
lift cage being reversed all the parts resume their normal con- 
dition. (Accepted October 5, 1892). 


17,894 F. H. Keane, Cappoquin, Waterford. 
Mowing Machines, (3 Figs.) October 19, 1891.—This inven- 
tion relates to machines for mowing crops, and has for its object 
to provide means whereby it can changed from a right toa 
left hand one with facility. The main shoe, situated on the inner 
end of the finger bar, which carries the knife, is attached to the 
main frame by means of connecting pieces pivotably connected at 
their ends tothe shoe and frame respectively. The axis at the 
connecting-pieces is common to all, and the joints at either end 
are parallel to one another, The axis of the hinged joints may 
coincide with the axis of the knife-driving shaft, in which case 
one of the Me same: fm may embrace and swivel on the neck 
of the main frame, which forms the bearing for the shaft. The 
main shoe can thus be moved about its hinged supports on the 
main frame in any position from side to side without altering its 
relative position with respect to the main frame, and conse- 
quently the driving gearing. The finger bar is also kept one side 
uppermost, and hes, therefore, to be detached from the main 
shoe when changing from ed to left, and joined to the main 
shoe when it has been turned from side to side at its opposite end 
to that formerly attached. A mowing shoe is attached to the 
outer end of the finger bar, the attachments on which are made by 
bolts, the holes being pitched to suit both the main and the 
mowing shoes. The knife haslugs fitted at each end, to which the 
connecting-rod from the rotary motion is attached. (Accepted 
October 5, 1892), 
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THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorRESPONDENT.) 
(Continued from page 536.) 

By morning we were in the State of Nevada, 
and while we sat at breakfast we saw a solitary 
Indian hunter, gun in hand, striding over the 
prairie, evidently on a hunt, possibly seeking his 
breakfast. Chinamen were also to be seen, and 
their names were as curious as their personal 
appearance. Wun Lung—Wun Lung of Carlin, 
Nevada-—was rather the most startling; and yet 
any one who examined his smiling countenance 
would not think he experienced any sense of depri- 
vation. This may be due to the extremely pure 
air, so that.one lung here is as good as two any- 
where else. Our Kodak was fortunate at Carlin 
in obtaining a picture of an Indian woman. The 
Indians are extremely difficult to photograph, espe- 
cially in the case of the women, since they have 
a superstition that whoever possesses their likeness 
can control the original, and may at any time 
cast a spell on them. Instantaneous pictures are 
the only kind attainable, and these can be pro- 





‘¢ Twenty-four years ” was the reply. 
‘‘Why, whatever did you find to do here that 


long ?” 
‘Oh! I drink whisky mostly,” said the giant, 
adding frankly, 


‘*T don’t drink it like you drink, I just swalleys 
it right down.” 

On passing Reno we soon entered the State of 
California, and presently began to go up the slope of 
the Sierras, running that night through more than 
forty miles of snow sheds. At the summit the eleva- 
tion was 7017 ft., and the grade had been 210 ft. to 
the mile. About midnight, after passing through a 
long snow shed, the train was stopped alongside a 
snow bank 7 ft. high, and placed on a side track till 
the morning, that the party might enjoy the descent 
on the Pacific side by daylight. 

It was at this point we were met by our future 
hosts, who had come in a private train nearly 200 
miles to welcome us, and with them they bore the 
fruits of the country. They were evidently very 
wide awake, for we were brought out of our beds 
at 5.30 a.m. and presented with fruit and flowers, 
and an informal reception was at once organised in 
our combination car. Each of our ladies was pre- 





Fic. 35. Grove or Cypress TREES. 


cured by diplomacy, although one has to be very 
quick, and very sly even then. They would 
cover their faces with their blankets as soon 
as the Kodak appeared, and in some instances 
would cry from fear. The more civilised would at 
times permit pictures to be taken at two bits each 
(25 cents), but these cases were not numerous. 
Journeying onward, we next had our attention 
called to the Humboldt River, which in this section 
literally disappears, although it is a good-sized 
stream, and passes away, its waters being absorbed 
into the earth. 

During the afternoon we passed the alkali plains, 
which usually cause so much discomfort to tra- 
vellers from the poisonous dust that arises and 
permeates the air and the train, entering at every 
crack ; but here again we were most fortunate, for 
the falling rain had drenched the earth, and there 
was no discomfort whatever from the dust. At 
about 2 p.m. we stopped at a little town, and it 
would be hard to imagine a picture more utterly 
dreary and forsaken-looking. A few dirty white 


' houses on very broad clay streets which had neither 


grass nor trees, while the level prairie stretched 
away in all directions, utterly barren of any object. 
On the platform half a dozen squaws with gorgeous 
yellow and blue shawls about their shoulders and 
around their copper-coloured faces, attracted the 
vigilant Kodak fiends, who left the train in large 
numbers hoping for many snap shots. But the 
gentle savages were horribly frightened, and, 
gathering in a tight wad of shawls, protested in 
noises like cat-calls. One woman had a papoose 
strapped on a board, and the ladies paid as much as 
25 cents. for a peep at its tiny face, which she 
refused to permit to be photographed, although no 
less than 1 dol. was offered for the privilege. 

The cowboys, who stood around in groups and 
grinned at us, were picturesque in their broad felt 
hats and big boots. One great creature with an 
immense yellow beard attracted the notice of an 
inquisitive lady, so she said : 

‘* How long have you been in this place ?”’ 





sented with a beautiful souvenir spoon made from 
the silver of Nevada ; it was shaped like a miner’s 
shovel, and on the cross-handle was a bear in relief, 
that being the emblem of California. Flowers 
were showered upon us, and every part of the train 
was decorated, even the engine did not escape. The 
occasion was one of great gaiety, and the warmth of 
our welcome made a most delightful contrast to the 
cold of the snow and ice which surrounded us. 
Attaching their train to ours the descent of the 
Sierras began, and the panorama from the windows 
seemed to be like the changing of the seasons of the 
year, as we passed gradually from the ice and snow 
of February tothe early spring. The hill-sides com- 
menced to throw aside their wintry garments and to 
put on the cheerful green of April. The air grew 
milder and the valleys below began to stretch away 
in luxuriant vegetation. Here and there a flash of 
gold along the grass showed the presence of yellow 
poppies mingled with masses of blue-bells and 
varied shades of clover and forget-me-nots. Next, 
as we whirled downwards, we saw peach orchards 
in full bloom, and the various smaller fruit trees, 
with many-hued blossoms, forming a most delightful 
contrast of colour, until at last appeared the fig and 
orange trees. We were, in truth, in the Golden 
State, and taking advantage of a halt, the entire 
party ran upon the station platform like children, 
romping and shouting and inhaling with delight, 
deep breaths of the fresh perfume-laden air, 
while near by was a jolly pnd p of labourers sing- 
ing and gathering cherries. We contented our- 
selves, however, with great bouquets of wild 
flowers of singular beauty. Later in the morning 
we reached the town of Colfax. One great in- 
dustry at this place is the transport of freight 
by wagons from the railway to the interior. 
Sacramento, the capital of California, was reached 
about noon. But before arriving we received a 
telegram asking us to take part in the laying 
of a corner stone by the Knight Templars, which 
had to be declined. The first exhibit at Sacra- 
mento was that of the Southern Pacific shops, the 





party being escorted by the superintendent of 
motive power. A beautiful souvenir programme 
printed in blue and gold was given to us, and the 
following quotation from it will best describe these 
shops and the city : 

‘*Sacramento, which figured so prominently in 
the early days of California, is the capital of the 
State, with the glorious clime, the sunny slopes 
and fertile valleys. It is situated in about the 
centre of the richest and most productive valley 
of the State, the valley of the Sacramento; and 
in full view of the picturesque and lofty Sierra 
Nevada mountain range. 

‘* Following the days of the discovery of gold in 
this State, it became the chief distributing point of 
supplies and mining machinery to adjacent mines, 
and is now the principal shipping centre of the 
fruit-growing industries. Three-fourths of all the 
fruit shipped from this State each year is sent from 
this city. It hasa population of some 29,000 and 
is steadily increasing. The residence portion of 
the city is beautifully laid out and aboundsin many 
handsome dwellings and buildings, the most im- 
portant of which is the State Capitol, situated in 
the heart of the city on a public park embracing 
ten blocks. It is one of the finest structures of its 
kind in the Union, and was erected at a cost of 7 
million dollars. The State Printing Office, the 
State Agricultural Exposition building, and an Art 
Gallery are among its chief attractions ; the latter 
contains the finest collection of art paintings on the 
Pacific Coast, and was donated to the city by that 
most estimable and philanthropic of ladies, Mrs. 
E. B. Crocker. The city is somewhat extensively 
engaged in manufacturing, is lighted by electricity, 
and has excellent street and railroad facilities. 

‘*Here are also located the main shops of the 
Southern Pacific Company which cover an area of 
42 acres, of which 17 acres are occupied by build- 
ings, employing from 1800 to 2000 men continually 
with a monthly pay roll of 125,000 dols. These 
shops are_principally devoted to the maintenance 
and rebuilding-of rolling stock of the 4500 miles of 
railroad constituting the Pacific system of the 
company, ccnsisting of 731 locomotives, 931 pas- 
senger train cars, and 15,712 freight and miscel- 
laneous cars ; also the general repair work of the 
floating equipment of the company, consisting of 26 
ferry and river steamers, tugs, and barges. The 
works are conveniently arranged for the rapid and 
systematic production of the: different classes of 
work. The machine shop is well equipped and has 
a travelling crane-capable of lifting the heaviest 
locomotive. The forge shop has a 30-ton jib crane, 
numerous steam hammers, and can handle forgings 
up to 20 tons in weight. The output of axles ranges 
from: 40 to 50 per day. Llere are also produced 
the steel brake beams used on the rvad, which are 
forged from old steel rails. The rolling mills have 
an annual production of 12,000 tons. The wheel 
foundry has a capacity of. 300, wheels per day, and 
the average daily melt of the cupolas is about 60 
tons. In the car shops, constructions, repairs, 
painting, and upholstering for all classes of railway 
cars are well provided for. The forests of California, 
Oregon, and Washington furnish the supply of 
lumber used here. The paint shop has a capacity 
for handling 21 passenger cars and 8 large Pull- 
mans. In addition to the general railway repair 
work, the output of these shops for 1891 was as 
follows : 

‘Chilled car wheels, 29,854; rolled iron, 
12,753,997 lb. ; iron castings, 8,154,878 lb. ; brass 
castings, 265,295 Ib. ; journal bearings, 241,764 lb. ; 
phosphor - bronze castings, 40,746 lb.; Babbitt, 
284,374 lb.; track spikes, 2,460,900 lb. ; track 
bolts, 627,596 lb. ; nuts, 678,377 lb. ; angle plates 
for track, 3,981,668 lb. Of new work there were 
built in late years some €3 locomotives, ranging 
from 8-wheeled passenger to 14-wheeled or Decapod 
locomotives. 

‘The building of cars for last year was 547 new 
freight carsof 30-ton capacity to replace worn-out 
small capacity cars. Everything used in the con- 
struction of this new work was manufactured at the 
Sacramento shops. The shops also have a well- 
organised fire brigade composed of 40 employés, 
with an equipment of 5 fire pumps and 5 hose carts; 
and regular drills are had every two weeks.” 

We were then driven to the Crocker Art Gallery, 
and were quite surprised at the number of the 
paintings and the care and skill displayed in their 
selection. Many of the choice works, not only of 
the old masters but of the great modern painters, 
were to be seen, and our only regret wasthe brevity 
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Fig. 31. 


of our visit. The day being quite warm the party 
were next taken to the brewery, not only to see how 
beer was made, but to find out how gvuod it could 
taste, thus gratifying two senses. After this we drove 
around the city viewing the many beautiful resi- 
dences and driving through the park ; and the visit to 
the Capitol (shown in Fig. 32) completed a delightful 
day. The interior of this building is as beautiful as 
the exterior. It is rich in decoration, but nowhere 
is it overloaded with ornamentation. Many fine 
portraits of the governors and statesmen adorn the 
walls, some of them early pioneers in this great 
State. The grounds are also attractive and taste- 
fully laid out. 

That night, while slumbering peacefully, we 
were transported as though by the wave of a 
magician’s wand from the ordinary earth to fairy- 
land, for we waked to find ourselves at Monterey, 
and in front of the celebrated Hotel del Monte. 
The writer feels his powers utterly inadequate to 
picture the beauty of that morning wakening, and 
can only hope the illustrations, which lack the 
various colours, will assist the reader’s imagina- 
tion. Descending from the train we found our- 
selves surrounded by a forest of pine and oak trees, 
and following the pathway for some distance sud- 
denly the scene (see Figs. 30 and 31) burst upon 
our eyes. Fig. 30 shows a part of one side and the 
greater part of the front of the hotel, and was 
chosen so as to give the best idea of this beautiful 





THe ARIZONA GARDEN. 





place, which is situated in a park of 120 acres, and 
surrounded by trees whose age rurs far back into 
the last century; nor is the general! location of the | 
town less picturesque, for it is situated on a pro- | 
montory having the Bay of Monterey on one side, | 
the Pacific Ocean in front, and Carmelo Bay on the 
third side. Practically, for these bays are but arms 
of the ocean, it may be said to be surrounded on 
three sides by the Pacific. It is difticult to single 
out any one spot in the grounds of the hotel 
as more beautiful than any other where all are 
so beautiful, yet the writer feels that special 
attention may be called to the Arizona Garden 





(shown in Fig. 31). If but a portion of the 
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Fig. 32. 


Tae Capitot, SACRAMENTO. 


many colours there could be produced by the jeyes } now a cluster of beds brilliant with the great 
photographer’s art the reader would feel that the} blossoms of white, pink, red, and even orange 
author has not been in any sense carried s00 | wens now a tropical garden or broad sweep of 
far in his appreciation of the beauty of this place. | green terrace to the Laguma del Rey, in whose 
As we followed the winding paths into the shade, centre rises the wavering jet of a fountain. The 


one lovely vista after another opened before our soft air is laden with the perfume of flowers; on 
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MOUNTS FOR QUICK-FIRING GUNS. 


(For Description, see Page 566.) 
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one side of the house is a portico draped with huge 
white roses, and the wall beside it is covered with 
mammoth heliotrope. 

Sea bathing is enjoyed all the year round, and not 
far from the hotel is a handsome pavilion, designed 
for those who find the outdoor bathing too bracing. 
This contains four immense swimming tanks of 
varying temperature, and is roofed with glass, 
floored with marble, and decorated with numerous 
palms. When there is added to this a beautifully 
appointed hotel, with every provision of comfort, 
good service, a great variety of tempting food, well 
cooked, and appetisingly served, is it a wonder our 
party found it most difficult to leave the spot? 
Or that it remains a distinct feature in the many 
pleasant recollections of this attractive journey / 

In the afternoon, many of the party visited the 
quaint old town of Monterey, distant about a mile 
from the hotel. The mind at once ran back to 
that great and noble struggle carried on in these 
crooked streets and lanes, nearly three centuries 
ago, and we may quote at this place from the his- 
torical record. 

‘‘From the earliest period of California’s his- 
tory,” says Harrison in his ‘“‘ History of Monterey 
County,” ‘‘ Monterey has been conspicuous as the 
objective point of navigators and explorers, and 
the arena where were enacted many of the impor- 
tant political and historical events of the county. 
As early as 1602, Don Sebastian Vizcaino, sailing 
under instructions from Philip III. of Spain, 
entered Monterey Bay, and landing with two 
priests and a body of soldiers, took possession of 
the country for the king. A cross was erected and 
an altar improvised under an oak tree, at which 
was celebrated the first mass ever heard in the land 
now known as California. The place was named 
in honour of the Viceroy of Mexico, Gaspar de 
Zuniga, Count of Monterey, the projector and 
patron of the expedition. The departure of this 
expedition returned the place to its primitive. con- 
dition, and the silence in its history was not broken 
for a period of 168 years. When Father Junipero 
Serra, president of the band of Franciscan mission- 
aries sent to the coast in 1768, was planning his 
work in California, the most cherished object of 
his expedition was the founding of a mission at the 
Monterey of Vizcaino’s discovery. In 1770, this 
cherished dream was realised, and the Mission de 
San Carlos de Monterey was established on the 3rd 
of June of that year, ‘ being the holy day of Pente- 
cost,’ as the Father expresses it. About the end 
of the year 1771, the mission was moved to Carmelo 
Valley, some five miles from the Bay of Monterey, 
and called the Mission San Carlos de Carmelo. 
This was done by order of His Excellency the Mar- 
quis de Croix; and here, on the banks of the 
Carmelo River, still stands the old stone church 
then erected, beneath whose sanctuary repose the 
remains of Father Serra and three of his co-workers, 
including Father Crispi, his trusted friend and 
adviser (Fig. 33). The presidio, or military 
establishment, still remained at Monterey. In its 
inclosure was the chapel, which is the site of the 
present Catholic church ; while on the hill over- 
looking the bay was erected a rude fort, the re- 
mains of which are still discernible.” We also 
noted with interest the building shown in Fig. 34, 
which was the first capitol of California. 

After this trip, we went on a most wonderful 
excursion known as ‘‘the eighteen mile drive.” 
After going for some distance through the gently 
rolling fields, strewn with wild flowers, we reached 
the pine forests, where the pale yellow moss waves 
from the branches of the trees, then climbed a 
hill, and through a gap in the branches gazed far out 
across the ocean. Thus for the first time we saw 
the great Pacific, and as we reached the summit of 
the hill, and before us the vast expanse of the blue 
waves rolled to the bluer sky, we wondered what 
must have been in the mind of the ‘‘eagle-eyed” 
discoverer when he and his followers stood in won- 
der ‘silent upon a peak in Darien.” 

Many of us went down on to the shore, to pick 
up the curiously marked round pebbles, and to 
watch the long slow waves foam gently up the 
beach. Soon we came to the far-famed cypress 
trees (Fig. 35), which writhe and twist their gaunt 
limbs along a stretch of wild rocky coast. It 
has been suggested that these strange uncanny 
trees sprang from the seeds of the cedars of 
Lebanon brought by the first missionaries, but 
many of them give evidence that they are even 
more ancient than the earliest settlers. Distorted 
in every conceivable shape, and hung with pale 





moss, they hardly seem ilke trees, but rather wild 
creatures of the waves hung with dripping seaweed 
and struggling to escape from some invisible chain. 
A little further on, the seal rocks come into view, 
covered with waddling flapping beasts, and sur- 
rounded by others lithe and graceful in the water, 
while on the top of the rock perched flocks of ugly 
cormorants. 
(To be continued.) 





MODERN UNITED STATES 
ARTILLERY.—No. XXX. 
Raprp-Frrine Guns—concluded. (Fias. 563 to 600). 

The Hotchkiss Rapid-Firing Guns.— A large 
part of the armament of the new United States 
cruisers consists of rapid-firing guns made by the 
Hotchkiss Company and constructed in the United 
States. 

The general construction of the guns and breech 
mechanism is the same as that ordinarily used in 
guns made by the company, and being so generally 
known a short description seems to be all that is 
necessary. The block (Figs. 563 to 566), is a square 
hollow steel block with rounded corners, having a 
vertical motion in a mortise which is cut entirely 
through the jacket. The hollow of the block con- 
tains all of the firing mechanism. The upper front 
part of the block (Fig. 566) is cut away to allow for 
the motion of the extractor. The front face of the 
block is at right angles to the axis of the gun, the 
rear face is inclined. The weight of the block helps 
to open the breech. The whole of the mechanism 
is easily accessible for repairs. The left side of 
the block contains three shallow grooves shown in 
dotted lines in Fig. 564. The one to the left is the 
guide groove, the one to the right (42), the extractor 
groove, whose sudden inclination to the rear at its 
upper end, causes the ejection of the cartridge, and 
the groove in the middle (3) is the stop groove, in 
which works the stop bolt 23, Fig. 566, and which 
limits the motion of the block. 

On the right side of the block is another guide 
groove and a stud-way 19, 20, beneath which is a 
wide triangular recess, the crank-way. 

To the main crankshaft 1, on the right side of 
the breech, is secured a double lever 21. The 
main shaft passes through the side of the breech 
and terminates in the crank 18, on the upper end 
of which is the stud 19. The hub of the double 
lever carries the cocking toe 37. Passing through 
the block and extending to the right, where it 
carries the cocking arm 38, is the rocking shaft 28, 
to which shaft is secured the hammer 26, by means 
of a spline, so that it may be assembled with the 
rocking shaft and yet surely revolve with it ; 38 and 
37 revolve in the same plane. The double-leaved 
main spring 29 presses upon the hammer at 31, 
and pulls down at 30, thus diminishing the fric- 
tion on the rocking shaft. A sear is pivoted to the 
block just below the rocking shaft and is con- 
stantly pressed up by a sear-spring. When the 
block is in place the extremity of the sear comes 
in contact with the front end of a bent lever form- 
ing the trigger 34. 

The gun is aimed by means of the usual stock. 
To open the piece the most convenient handle is 
turned to the rear. In the first portion of its 
movement the crank stud 19 travels in the concen- 
tric portion of the stud-way and no movement of 
the block occurs. During this time 37 presses 
down on 38 and cocks the piece. When this is 
accomplished the stud 19 arrives at a non-concentric 
portion of the stud-way, and the block falls until 
its motion is arrested by the stop-bolt. The breech 
is then open and the gun ready for loading. 

To close the piece the rotation of the levers is 
reversed and the block raised. 

The ammunition used is fixed, i.e., projectile and 
powder contained in the same metallic cartridge 
similar to small arm ammunition. This ammunition 
is very expensive, so that for drill purposes it was 
necessary to devise the drill cartridge shown in 
Fig. 567. The cartridge is of the same shape and 
size as the full-charge cartridge, but the ammunition 
is replaced by a cylinder of hard close-grained wood 
which holds, in the axis of the cartridge,’a gun 
barrel of the standard small arms calibre, and 
which can receive the standard small arm ammu- 
nition. In drilling, practice is obtained in handling 
a cartridge of the same size as the full charge 
cartridge, while the cost of each discharge is merely 
that of a small arm cartridge. 

Mounts for Rapid-Firing Guns used in the United 
States Navy.—For the smaller calibre guns—viz., 





1, 3, and 6-pounders, it is found that by providing 
a strong rigid mount the recoil can be checked 
instantly without damage to either the piece or the 
mount, if the platform or deck be sufticiently 
strong. Figs. 571 to 577 show the cone mounts 
used for the 1, 3, and 6-pounders. The cone mount 
for the 1-pounder is also used for the 37-millimetre 
revolving cannon. The cones are made of rolled 
steel, in several segments, bolted together, and 
surmounted by a cap made of a casting of mild 
steel. Into this casting fits the pivot of the strap 
or saddle which supports the trunnions of the piece. 
A setescrew in the cap clamps the piece in any 
desired direction. The cones are fastened securely 
to the decks so that no jump can occur. 

Reference may here be made to the mount used 
on shipboard for the Gatling gun, which has been 
described in a preceding article. A large number 
of these guns are in use in the United States Navy. 
The mount (Figs. 568 to 570) is very similar to 
cone mounts just described, being made also of 
rolled steel in the same manner as the rapid- 
firing cone mounts, the only practical difference 
being that it is lighter, since the energy of recoil 
which it has to absorb is much less. A number of 
the 3 and 6-pounder guns are mounted on cage or 
crinoline mounts (Figs. 578 to 581), which, by 
the elasticity of their construction, allow a limited 
recoil and immediate restoration to its position 
before firing without change of direction. As in 
the cone mounts the trunnions of the gun are 
supported on a fork-shaped gun-metal pivot which 
fits in the gun-metal socket at the summit of 
the mount, and which has just sufficient play to 
rotate freely. The mount consists of the socket 
which is supported by eight legs which diverge and 
are attached to a D-shaped base ring so that the 
gun can be mounted close to the rail. The stand 
is of such a height as tu give the gunner an easy 
position in aiming. 

Sometimes it is necessary to use a recoil mount. 
This would be the case when the guns were to be 
mounted on torpedo boats, steam launches, or 
decks whose beams would be of too light scantling 
to resist the firing strains of a non-recoil mount. 
The recoil mount for the 3-pounder is shown in 
Figs. 582 to 586. It is so arranged that the gun 
can be trained and fired directly from the shoulder 
and at all angles of elevation and depression ; the 
axis of the gun and recoil cylinder are parallel, so 
that the cylinder absorbs all shocks on the mount 
and platform. The lower part of the mount may 
be either the cone or cage mount previously 
described. 

The pivot is a fork-shaped casting which sup- 
ports the gun slides by means of trunnions. These 
slides constrain the piece to recoil in the direction 
of the line of fire. The trunnion boxes receive the 
trunnions of the piece and rest on the slides, to 
which they are secured by means of stout clips. 
The recoil cylinders form part of the trunnion 
boxes and recoil with the piece. The piston-rod is 
attached to the gun slides and projects to the 
rear of the cylinder and supports a spiral spring, 
and on its end carries a nut. On being fired the 
recoil cylinder checks the recoil and the spiral 
spring is compressed, thus storing up energy which 
returns the piece to battery. 

The shoulder-piece is attached to the slides. It 
can thus give direction and elevation to the piece, 
and yet has no shock of recoil imparted to it. 

Figs. 587 to 591 show a similar style of recoil 
mount. The main difference between this and 
the one just described, is that this mount has two 
recoil cylinders, and the spiral spring surrounds 
the hydraulic cylinder, thus shortening the length 
of the mechanism to check the recoil. 

Figs. 592 to 597 show the recoil mount for a 
6-pounder gun. It is practically the same as the 
first one described for the 3-pounder, with the 
parts correspondingly increased in strength and an 
alteration of a few minor points. It will be noticed 
that all of these mounts carry inclined shields for 
the protection of the gunner against light pro- 
jectiles. 

Figs. 598 to 600 represent a preliminary design 
for a 6-in. rapid-firing mount. A is the baseplate 
in which tits the hollow central pivot B. The rota- 
tion of the carriage is made easier by means of ball 
rollers r, which with the traverse circle C support 
the carriage. The carriage is prevented from 
jumping by clips K. The gun is mounted in a 
rocking slide D, which is pivoted to the carriage by 
the trunnions ¢. The gun is free to move to and 
fro in the slide. M and M' are the elevating and 
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training motors respectively. M sets the vertical 
motor shaft « in motion, which by means of an 
endless screw a', communicates the motion to the 
gear wheel b! on the shaft b, whose motion is trans- 
mitted to a toothed are d on an arm of the rock- 
ing slide through the media of an endless screw b° 
and gear wheels c! and ¢2. The training gear is 
worked by a horizontal shaft ¢c, an endless screw e’, 
a gear wheel f!, and from thence to the carriage 
by means of an endless screw which works in a 
gear wheel g on the pivot B. 

Both elevation and direction are given, and the 
gun is fired by a man seated on the gun carriage at 
K, the electric circuit being made or broken by 
movements of the directing bar R and the trigger T. 
The recoil cylinder E is securely attached to the 
gun by the bands F, F, and consequently recoils 
with it. The forward end of the piston-rod is 
secured to the gun slide, and its rear end to the 
rear head of the cylinder H, which contains the 
spiral spring I. The rear end of the cylinder E, 
when the gun recoil takes against this spring, com- 
presses it, and stores up energy, which afterward 
returns the piece in battery. The fluid in the 
cylinder E passes from the front to the rear side of 
the piston head during recoil, and in the reverse 
direction during counter recoil through two dia- 
metrically opposite grooves in thecylinder. | 

A 5-in. rapid-firing gun has been designed, whose 
fixed cartridge weighs less than 100 lb., which 
weight can be handled without difficulty. This gun 
gives excellent ballistic results, and it is extended 
to make it the standard quick-firing piece of large 
calibre. It would be a desirable piece to mount on 
board merchant vessels in time of emergency. 

Taser LI.—Ballistic Particulars of Rapid-Firing Guns. 





ae | 50-pdr. | 6-pdr. | 3-pdr. | 1-pdr. 





Calibre “a << = 5 | 2.24 1.85 | 1.46 
Weight - ES 7000 | 800 506 | 73 
Total length “a ft. me | 8.12 6.72 2.76 
Total length of bore in! 191.50 | 89.8 | 74.0 | 29,1 
Length of rifling .. » | 164.40 | 76.89 | 58.47 | 24.68 


Twist of rifling zeroto 1in | to 6 dez.'5.40deg.; 6 deg. 
25 cals. g. 


Number.. ‘a 30 | 0.24 20 12 
Grooves ; Width .. in. 0.349 0.22 0.22 | 0.31 
Depth .. a 0.025 | 001 0.015 | 0.015 
Length .. sa 32.00 | 
Chamber < Diameter - J os \ 2.71 228 1.57 
Capacity cu. in. 655 
3965 


Total capacity of bore ” 





Travel of projectile.. in. 168 | 79.5 60.5 26.1 
Weightofcharge .. Ib. 28to030 | 1.95 1.7L | 018 
aa projectile os | 50 } 6 3.32 1.11 

‘- fixed eames 4 | 
tion.. ee «s . 95 9 62 6.37 1.48 
Muzzle eee * P 2250 | 18,20 2002 1319 
Peete i yds. , | 1847 1319 1361 819 
Remaininé }1500°,, 5, | 1678 | 1136 | 1138 | 726 
aad | ee 1516 | 1012 991 659 
Ce os we 1374 935 x9 613 
Muzzle energy ..ft.-tnms 1754 138 92 13 
Mateelper-{muzzg in, 9.00 3968 | 35 | 0.89 
forated| at 1500 yds. ,, | 5.90 | 1.98 1.48 v.71 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
THE VALUE OF THE STEAM JACKET. 


In our last issue we gave an account of the first 
part of the proceedings at the meeting of the In- 
stitution of Mechanical Engineers, held on the 
evenings of Wednesday and Thursday of last week, 
the President, Dr. William Anderson, being in the 
chair. Wenow take up the discussion on the report 
of the Steam Jackets Committee at the point at 
which we broke off last week. 

The next speaker was Sir Frederick Bramwell, 
who said that many years ago he attended an un- 
premeditated trial upon the efficiency of the steam 
jacket. He had designed a steam engine which 
was erected at Bankside, and for years worked 
satisfactorily. One day he was sent for in a great 
hurry, and on arriving at the engine house he 
found the engine would not work. It was some 
time before he could make out the reason, but 
happening to place his hand on the pipe leading 
from the jacket, he found it quite cold. This led 
to investigation, when it was found that the pipe 
had become stopped up. When it was cleared the 
engine went on again all right. Experiments with 
water in the jacket, and an engine not at work, 
gave a measure of the loss due to imperfect clead- 
ing. He saw no statement in the paper as to the 
point at which it became dangerous for the jacket 
pressure to exceed the initial pressure, so that 
cutting of the cylinder would ensue from overheat- 
ing. He remembered many years ago thata system 





of superheating steam was introduced from America. 
In order to have control over the degree of super- 
heat, recourse was had to the use of what was 
called ‘‘combined steam,’”’ which consisted of a 
comparatively small volume of steam being super- 
heated and mixed with the ordinary saturated 
steam from the boiler before going into the engine. 
This was the Weatherhead system, and it was tried 
ona Government steamer with economical results. 
The cylinders were not at all cut. 

Mr. Phillips said that he had tried Weatherhead’s 
combined steam arrangement with much advantage 
in economy. He saw no case mentioned in the 
report of the pistons being jacketed. He had known 
instances in which the required power had not 
been developed until the pistons had been arranged 
to take steam inside. He would also jacket the 
piston-rods, for they must carry off a good deal of 
heat by passing from the interior of the cylinder to 
the air. Further, as boilers were liable to prime, 
he would jacket the steam pipe. At Rennie’s they 
had increased the power of an engine from 41? 
horse-power to 494 horse-power in five minutes by 
putting the steam jacket into action. He h 
found a saving very near some of the figures given 
in the paper due to jacketing, and in one case of 
an engine working at low pressure, the saving of 
coal reached the remarkable figure of 30 per cent., 
due to the use of the jacket. He had found excel- 
lent results by superheating also, and he was a 
great believer in its advantages. 

Mr. Bryan Donkin said that jacketing the piston 
had been tried, and the results published. 

Mr. Schénheyder pointed out that in considerin 
the relative advantages of jacketing for small at 
large cylinders respectively, the element of time 
must be taken into account. As to the remarks 
of Sir Frederick Bramwell in regard to jacketing 
with a higher temperature, he remembered that 
twenty-six years ago Mr. David Thomson had at- 
tempted this, using a small supplemental boiler for 
the purpose. The result was that, when the engine 
started, all the steam came out of the little boiler, 
and nearly all the water too. Inthe experiment 
on the triple-expansion engine of the East London 
Water Works, at Waltham Abbey Station, experi- 
mented upon by Mr. Davey and Mr. W. B. Bryan, the 
results of which were embodied in the report, the 
jacket of the high-pressure cylinder received steam 
at full boiler pressure, and, by means of reducing 
valves, the pressures in the jackets of the inter- 
mediate and low-pressure cylinders were maintained 
a little higher than the pressures in their respective 
steam chests. Each cylinder was therefore jacketed 
with steam a little above its own initial pressure. 
This cause, the speaker thought, was the reason 
for the poor economy ; the indicated horse-power 
without the jackets in use being 140 and with the 
jackets 138. In regard to the experiments with 
this engine it was stated in the report that ‘‘it was 
possible to test from time to time whether or not 
jackets were perfectly drained, as the water traps 
passed a little steam if the drain pipes were opened 
too much, and great care was taken to get all the 
jacket water out without wasting any steam.” In 
regard to this, Mr. Schénheyder thought it would 
have been better had some steam been wasted. 
In dealing with the experiments made on the com- 
pound horizontal engine at Woolwich Arsenal by 
Lieut.-Col. English, Mr. Davey, and Mr. Bryan 
Donkin, the report said that ‘‘an air cock was 
placed at the highest point of each jacket.” He 
felt some difficulty in criticising the work of so 
influential a committee, but he could not help 
thinking there was a great error shown in placing 
an air cock at the highest part of the jacket when 
it was desired to extract air and leave steam. If 
the principle were followed it would be impossible 
to work an air pump in conjunction with a surface 
condenser, or there would be no vacuum, as the 

ump would first take water and then steam, leav- 
ing the air. It was, therefore, quite possible to 
have the jacket almost full of air in the experiments, 
as the air would be at the bottom, and the jacket 
was drained from the highest point. 

Professor J. Hudson Beare was the next speaker. 
He said he had carried out trials on the economy 
of the steam jacket. These had been described in 
extenso in ENGINEERING of last year.* The over- 
haul of the laboratory engine at University College 
had afforded a convenient opportunity for carrying 
out a series of comparative tests, both with the 
engine uncovered without jackets and with them, 


* See ENGINEERING, vol. xlii., page 744. 
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and also when well lagged with felt and wood. 
With the engine uncovered and no jacket in use, 
with a boiler pressure of 82 Ib., the engine 
exerting 12.20 indicated horse-power, the consump- 
tion of steam was 32.91 lb. per indicated horse- 
power per hour, the ratio of expansion being 6.83 
and the revolutions 95.09 per minute. This gave 
an actual efficiency of 7 per cent. On another 
trial, with an earlier cut-off and lower pressure, 
72.5 Ib., the efficiency was 7.20. With the 
jackets connected up, the engine being still un- 
clothed, with steam at 70 lb. and 9.06 expansions, 
the total steam consumption per horse-power per 
hour was 28.51 lb., and on another trial, with 
somewhat different conditions, 28.35 lb. The 
actual efficiencies of the engine on these two trials 
was 8.04 and 8.10 per cent. respectively. The saving 
in steam used expressed as a percentage of the 
mean steam used in the first two trials mentioned 
was 12.3 per cent. With the engine clothed and 
jackets on several trials were made. The saving 
in steam used, expressed as a percentage of mean 
steam used during the first two trials (when the 


ad | engine was unclothed and the jackets were not in 


use) was 15.9 per cent. on one trial, 17.4 per cent. 
on two other trials (when the pressure more nearly 
approached that of the first two trials), and 21.1 
per cent. on two more trials. With the engine 
clothed, but with no jackets on, the saving in steam 
compared to that used in the first two trials was 
4.5 per cent., but with higher pressure the saving 
was 3.5 per cent. Professor Beare’s figures are of 
great value, and a reference to them in connection 
with the present subject will be well repaid. The 
engine experimented upon was a small tandem com- 
pound made by Bryan Donkin and Co., having 6 in. 
and 10-in. cylinders with a 12-in. stroke. For con- 
venience we may here repeat the actual efficiencies 
under the various conditions of trial, although, to 
thoroughly appreciate their significance, the whole 
of the facts should be considered. With engine 
unclothed and no jackets 7.00 and 7.20 per cent., 
with engine unclothed and jackets on 8.04 and 8.10 
er cent., with engine clothed and jackets on 7.18 
this was at a very low pressure and low ratio of 
expansion), 8.47, 8.55, 8.60, 8.76, and 9.20 per 
cent. Engine clothed and no jackets 7.45, 7.57, 
and 7.40 per cent. After each jacket trial, when 
the engine was standing thoroughly hot, steam was 
turned into the jackets and the amounts condensed 
in an hour measured. The quantity was about 
23 lb. per hour when the engine was not covered, 
and 15 lb. per hour with.the engine lagged. 
Jackets were not fitted to the cylinder covers. 

Mr. Aspinall, in answer to the President, said 
that they had no experience of jacketed engines at 
Horwich, but he would be pleased to give the Com- 
mittee facilities for trying experiments on a loco- 
motive. Mr. Donkin and Mr. Davey said they 
gladly accepted Mr. Aspinall’s offer. 

Professor Kennedy said that he had been parti- 
cularly interested in Mr. Morison’s description of 
the mechanical means whereby circulation of steam 
was insured in the jacket; the more so that he 
had had difficulty in this direction himself. He 
had no doubt that the méasurement of the feed 
water had been quite up to the standard of accuracy 
in these trials, but the records showed the diffi- 
culty of measuring feed water into a boiler, and he 
believed the right thing to do was to measure the 
condensed steam out of the boiler after it had 
passed through the engine rather than the water 
before it was pumped in. It was a singular thing 
how little engines appeared to suffer by superheat- 
ing compared to what was generally supposed to be 
the case. In some tests he had made with the 
Serpollet boiler he had used highly superheated 
steam, but the cylinder did not suffer froin this 
cause, the interior being in perfect condition after 
use. 

Mr. Phillips said that in the steamers of the 
Royal Mail Company, to which he had previously 
alluded, the temperature of the steam was not 
allowed to exceed 330 deg., as the packings of those 
days would burn. They had no difficulty with the 
cylinders and slide valves. 

Mr. Thornycroft, referring to the question of the 
circulation of steam in jackets, said that French 
marine engineers passed the steam for the auxiliary 
engines through the jackets. He considered that 
it would be a good thing to jacket the cylinders 
of engines in the Navy, as the jacket was very 
efficient when working at low powers, and much 
of the steaming in war vessels was done at much 
less than the maximum power. 
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Mr. Schénheyder, in reference to what had been 
said, wished to draw attention to one other point 
in the paper. It was pointed out that at a 
speed of about 220 revolutions per minute the cut- 
off giving the minimum steam consumption with 
steam in jackets was found to be at one-eighth of 
the stroke, equal to 4.8 expansions. The con- 
sumption of feed water, including jacket water, per 
indicated horse-power, per hour in this case was 
25.2 lb., and the dryness fraction of the steam in 
the cylinder at release was 96.6 per cent. At the 
same specd without steam in the jackets, the best 
cut-off was found to be ;; of the stroke, equal to 
2.6 expansions. Here the steam used was 38.7 lb. 
per indicated horse-power per hour, and the dry- 
ness fraction of the steam in the cylinder at release 
was 73.9 per cent. This seemed to the speaker 
important, as in so many cases engines required to 
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be linked up or to be run with variable expansion, 
and the use of the jacket made this more possible. 

Professor Unwin wished to add that the common 
objection against superheated steam burning the 
lubricant did not seem to have so much force as 
generally supposed, when not carried to too great 
an excess. The steam was cooled on entering the 
cylinder, and thus became saturated. 

Mr. H. Davey said that the Committee was going 
on, and would make bigger experiments if possible. 
He agreed that the difficulty with superheated 
steam in regard to cutting the cylinder was exag- 
gerated, as there was initial condensation as a safe- 
guard, Experiments were made with superheated 
steam years ago, but then there was nut the 
metallic packing that was now at the disposal of 
engineers, and he thought if further trials were 
now made the difficulties formerly encountered 
would be found to have largely disappeared. He 
thought that in the experiments quoted in the 
report that a pretty good circulation of the steam 
in the jackets had been maintained ; but he fully 
recognised that failure in this respect would often 
account for the non-success of the application of 
the system ; and it was by no means an easy thing 
always to insure this circulation. 

With regard to Mr. Schénheyder’s remarks as to 
the air cock being placed at the highest part of the 
jacket, we understood Mr. Davey to say that there 
were two cocks, one at the top and one at the 
bottom, and it ought so to have been stated in the 
report. 

he meeting was then adjourned until the fol- 
lowing evening, after a vote of thanks had been 
accorded to Mr. Davey and to other members of 
the Committee. 


Toe Screw PROPELLER. 


On the members assembling on Thursday even- 
ing, October 27, the President, Dr. William Ander- 
son, again occupied the chair. The paper by Mr. 
W. G. Walker, of Bristol, on ‘‘ Experiments on 
the Arrangement of the Surface of a Screw Pro- 
peller” was read and discussed. This paper, 
which we shall print in full shortly, gave details of 
a number of experiments made by the author in 
order to test the efficiency of a form of screw in- 
vented by the late Mr. B. Dickinson, of Westward 
Ho! This propeller was illustrated and described 
by us on page 409 of vol. xlv. of ENGINEERING. 

Mr. E. Froude, the chief of the Admiralty 
experimental works at MHaslar, was the first 
speaker. He bore testimony to the value of the 
paper, and the scientific accuracy with which it had 
een prepared. One great advantage the author 
possessed was the excellent course on which he had 
run the trials, where the freedom from current 
eliminated a very fruitful source of errors. In 
experiments of this nature the measurement of the 
speed of vessel was quite the most important thing, 
and tidal influences made it often difficult to deter- 
mine this with absolute certainty. But although 
Mr. Froude allowed the accuracy of the observa- 
tions he was prepared to criticise some of the 
author’s conclusions, which he thought were often 
too precise, considering the foundations upon which 
they were based. He did not question that analyses 
were based on sound principles, but he thought 
they were drawn to too fine a point. For example, 
in the elimination of the blade friction no one 
knew what the influence of that factor might be ; 
an approximation only could be reached. This was 
well enough for some purposes, but at best it was a 
crude approximation. The author had stated that 
the screws tried had the same coefficient of friction 
and admitted that some of the quantities taken in 
the analysis were perhaps only approximately 
correct, including the coefficient of friction. In 
Mr. Froude’s opinion the allowance in this respect 
was too low. Ina good screw, the speaker stated, 
with a slip ratio giving maximum. efficiency, the 
power consumed in edgewise resistance should be 
equal to the slip, That had been proved by the 
late Dr. Froude, but in the cases cited the edgewise 
resistance varied from one-sixth to one-eighth of 
the slip only. 

Also in estimating the power to be apportioned 
to the influence of slip, not the apparent slip but 
the true slip should be taken. It should be remem- 
bered that in estimating these matters minute 
differences were of importance in calculating the 
element of blade friction. 

The next element was engine friction. That he 
understood the author had ascertained by experi- 
ment, but the friction of the load was always more 





or less in the nature of a guess, yet that was one 
of the factors used in arriving at the author’s con- 
clusions. Asa whole it might be constant, but it 
fluctuated considerably ; quite enough to influence 
the results, although in the paper it was given as 
constant. When he looked at the conclusions 
given in the tables at the end of the paper and found 
them worked out to two places of decimals, he felt 
afraid they were rather too good to be true. The 
figures in the tables as to speed were doubtless 
unusually accurate, and the steam pressures were 
likewise accurate within the limits of the indicator 
diagrams, but between those lines were other lines 
which were not quite so certain. The observed re- 
sults were such as he would expect within the 
limits of error, and the figures were to be accepted, 
omitting the element of edgwise resistance. 

Mr. Froude referred also to the resistance varying 
in longer and shorter surfaces. This was a thing 
which he did not remember the time when he did 
not know ; but the tendency of water to ‘‘short- 
circuit” over the end of the blade, a fact which 
Mr. Thornycroft had pointed out, should be taken 
into consideration. There was a layer of water 
moving with the blade thicker or thinner according 
to the width of the blade, but at the end the water 
escapes over the edge and follows the course of least 
resistance. If the designer of the propeller were 
not limited by the question of structural strength 
there would be hardly a limit to which the narrow- 
ing of the blade might not be carried, but it had to 
be made thick enough to bear up against the thrust, 
and hence there was a point at which bluntness 
would become excessive in order to meet structural 
necessities. Mr. Froude considered that the author’s 
experiments exaggerated the advantages of multi- 
plying the blades, as they did not allow the import- 
ance due to edgewise resistance. The experiments 
made by the author were very accurately carried 
out, and, in Mr. Froude’s opinion, went to show 
that it was not advantageous to multiply the number 
of blades beyond that which was usual. 

Mr. Macfarlane Gray referred to the experiments 
which the author quoted as having been made by 
another experimenter upon the Herongate. With 
the ordinary propeller the speed was 8.82 knots and 
the indicated horse-power 328.6. With the Dickin- 
son propeller the speed was higher, being 9.43 
knots, but on the other hand the indicated horse- 
power was greater, being 389.3. It was very like a 
man expecting to make his fortune by giving change 
for sixpence. 

Mr. Thornycroft said that it had been suggested 
that the experiments of the author should be 
carried out on a larger scale. This Mr. Thorny- 
croft did not consider advisable, for — putting 
other reasons on one side—life was not long 
enough. The late Mr. Froude had come to that 
conclusion with regard to ships, and he had there- 
fore contented himself with experimenting on 
models. He and Mr. Barnaby had spent some time 
in testing model screws. They had had a steam 
launch especially fitted for the purpose, and had 
given two years to an endeavour to ascertain one 
point in connection with screw design; and yet 
they had used little models that could be slipped on 
and off during the course of the experiment in a 
minute or two. Ifthe trials had been on the larger 
scale suggested, an enormous time would have been 
taken up in docking the ship to change the pro- 
peller, and the experiments could not have been 
carried out within the compass of one man’s experi- 
ence. With regard to the Dickinson propeller, it was 
always difficult to find out whether one screw was 
better than another, but his own opinion was that 
the now ordinary form was the most advantageous. 
In the matter of efficiencies it might be taken funda- 
mentally that the fewer the blades the better, but 
there were other limiting conditions. For his own 
part, he would make a propeller with one blade if 
he could, but three were often used with advantage, 
for reasons that were manifest. 

Mr. Sydney Barnaby considered that the experi- 
ments conducted by Mr. Walker were well worthy 
of attention as they had been very carefully con- 
ducted, but he did not attach importance to the 
reports of captains of vessels at the end of the 
paper. He thought it was not difficult to account 
for the slight superiority of the Dickinson screw 
at the higher speeds of the launch. At these 
speeds especially the propellers were all much too 
small, and when the diameter was restricted it 
was always advisable to give four blades in order 
that the surface required might be well distributed. 
This could not be efficiently done with two wide 





blades as in screw A, especially if the pitch was 
uniform as was the case with all those tried on the 
launch. Although uniform pitch was good enough 
in very narrow blades, wide ones required to be 
curved, that is required an increasing pitch from 
forward to aft in order that they should fit the 
contracting column of water passing through them, 
and he therefore thought that the comparison 
between screws A and C was not afairone. With 
regard to Mr. Walker's remarks upon apparent 
negative slip he, Mr. Barnaby, had stated in his 
paper read before the Institution of Civil Engi- 
neers in 1890, that he attributed it to the fact that 
the race receded from the screw with a greater 
velocity than was accounted for by the product of 
pitch and revolution, but he did not agree that the 
velocity was produced by the ‘“‘impact’” of the 
blade against the water as suggested by the author. 
Impact could not be got in the case of a sub- 
merged propeller. 

Mr. H. Shield, of Liverpool, sympathised with 
the author when he said that he feared his views 
on the question of a new propeller would not be 
generally accepted. He thought that enough had 
been said on the theoretical side of the question, 
and he proposed to treat the matter entirely from 
a practical and non-scientific standpoint. He had 
had under his own observation during the last 
three years a form of propeller, a drawing of which 
he had put upon the wall. (Figs. 1 and 2 annexed 





are rough sketches of the propeller which do not 
pretend to any accuracy, as they are drawn from 
memory). In this case the middle part of each 
blade appeared to be cut out, or it might be 
said that there was a six-bladed propeller with 
the blades of each pair of blades turned over 
and joined at the top. This gave a much stronger 
propeller, and in addition to this there was in- 
creased speed and stopping power. He spoke 
from experience, as they had had two large boats, 
which carried all the passenger traffic between 
Birkenhead and Liverpool, fitted with the screw, 
and the results had borne out his statement. 
Since the steamer Mersey had the propeller fitted 
there was far less vibration. Before it had 
been something alarming. The screw had also 
been fitted to Liverpool tugs with very great 
increase of their towing power. The Arrow 
could formerly only tow eight barges, whilst now 
she could manage eleven ; the Libera‘or towed 
25 per cent. more, with the same conditions of 
steam pressure, since she had been fitted with one 
of these propellers. One of these tugs had gone 
out and pounded her screw, a cast-iron one we 
understood, on a rock, with no more damage, so 
far as the screw was concerned, than a little scratch- 
ing of the blade. Mr. Shield was strongly impressed 
with the advantage of this form of propeller for 
preventing vibration. He would not advise that 
it should straightway be put upon a Majestic or a 
City of Paris, but there was no reason that he could 
see why it should not come to that ultimately. 

Mr. Dunell was the next speaker. He said that 
the experiments of which particulars are given by 
the author were but a part of a series the speaker 
had made for Mr. Dickinson. There is no doubt 
that the Herongate did somewhat better with the 
Dickinson propeller than with her original pro- 
peller ; but that simply proved that for an indi- 
vidual ship one propeller was better than another, 
and it was altogether insufficient ground upon 
which to found a principle. The particulars of the 
Herongate’s trials had no value, the speaker said, 
from a scientific point of view. They were only a 
comparative test of one propeller against another, 
and they might be set against another set of trials 
the speaker had made for Mr. Dickinson later on. 
These were with a second-class torpedo boat which 
Mr. Yarrow very kindly lent to Mr. Dickinson for 
the purpose; and not only that, but gave the 
services of a crew, stores, and coal. A _ special 
Dickinson propeller was made, having blade area, 
diameter, and pitch to correspond with the design 
adopted by Mr. Yarrow in his ordinary torpedo 
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boat practice. The result was that the Yarrow pro- 
peller gave a speed of 17.112 knots, and the Dickin- 
son propeller 15 knots. A word should be said in 
explanation of the figure of merit adopted in the 
speaker's report of the Herongate’s trials. The coef- 
ficient took into account displacement, speed, and 
indicated horse-power ; whilst the form of ship re- 
mained constant. The unconsidered factor, there- 
fore, was the propeller, and the difference in the 
figures might therefore be taken as a measure of 
the respective efficiencies —so far as the formula 
is trustworthy, and neglecting weather, and the 
human factor. The latter might fully have 
accounted for the whole difference—not in the staff 
of observation, as the speaker had a sufficient 
number of practised assistants, but in the stoke- 
hold and engine-room complement which belonged 
to the ship. 

The term ‘‘slip of the screw” was, of course, 
used in his report in the conventional sense, and did 
not allow for the water set in motion by the passage 
of the ship. It should read ‘‘apparent slip.” The 
speaker wished to say a word of regard for Mr. 
Dickinson, as he feared his remarks about his screw 
might appear somewhat ungracious. Whatever 
might be the merits of this invention—and it 
certainly had merits, as Mr. Walker had very 
rightly pointed out—the late Mr. Dickinson de- 
served the thanks of all interested in steamships. 
He was not working for profit. He was a man of 
considerable means which he expended freely with- 
out hope of return. 

The revolutions in the torpedo boat trial bore 
upon what the author said in his paper as to the 
friction of the blades. Here there were two pro- 
pellers of the same diameter, pitch, and developed 
area, running under similar conditions of draught 
and steam pressure, but one made twenty-four 
revolutions a minnte more than the other. This 
was due to the different disposition of the blades. 
Mr. Dickinson’s theory was that the forward third 
of the blade was the efficient part, and this was 
probably true. But that did not show that one can 
make a blade all forward third. With regard to 
the friction of the blades it was well known that the 
frictional resistance of a surface passing through 
water was greater at the forward part. So even if 
Mr. Dickinson could get his blades all forward third 
there was an augmentation of frictional resistance 
to take into account, leaving out of consideration 
his placing two blades close to each other. 

Professor Alexander Kennedy regretted that Mr. 
Shield did not propose putting the propeller de. 
scribed on the Atlantic liners at once, as he was 
about to make a voyage in which his cabin was 
placed very much aft near the propeller, and he 
would have been glad to get some relief. With 
regard to the author’s paper, Professor Kennedy 
thought that the way in which the power had been 
accounted for would require some revision. He did 
not propose to speak on the question of the pro- 
peller, because Mr. Froude, Mr. Thornycroft, 
and Mr. Barnaby had said all that he could see 
that there was to say on that subject. He would, 
however, make some reference to the way in which 
the load on the engine had been judged. The 
speaker had made experiments with an engine 
which was working against a constant resistance. 
The work was electrical, so that the power neces- 
sary to drive it could be accurately gauged. It 
was generally thought that the power required to 
drive the engine increased with the load, but 
this had not been shown to be the case by 
the experiments in question, as the line on 
the diagram represented by the power absorbed 
by the engine was almost parallel with that 
due to the increase of electrical work. It was, 
however, far more difficult to get a record of the 
power with no load on, as the running of the engine 
would not then be kept so steady. He had con- 
cluded, however, that the friction of the engine does 
not increase with the load in the way commonly 
supposed. 

The author in replying to the discussion said that 
there was not time to reply to all the important 
remarks made by Mr. Froude, but so far as he had 
followed Mr. Froude, their views were in accord- 
ance. He was afraid the remarks of many of the 
speakers had been made chiefly in reference to a 
particular type of screw propeller; he thought he 
had sufticiently pointed out in the paper that his 
reasons for drawing attention to a particular type 
was because that type happened to have points 
bearing on the subject of the paper. His primary 
object was to make comparative tests. The total 
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indicated horse - power might be divided into 
two parts, the internal or friction due to the un- 
loaded engine, and the external, which he had 
called net horse-power ; the efliciency of the screws 
was the ratio of the useful work to the work ex- 
pended ; the work expended consisting of the four 
quantities which he had summed up as _net power. 
It was clear, he thought, that the power expended 
in overcoming the friction of the engine should not 
be included in that quantity ; it would, of course, 
give the combined efficiency of the engine and pro- 
peller, but the present problem was quite apart 
from the efficiency of the engine. The power to 
overcome the friction of the unloaded engine 
was obtained by uncoupling the screw shafting 
during a number of experiments at different 
revolutions ; the steam pressure was practically 
constant, and rose a little over 8 lb. per square 
inch ; the extra allowance was due to the stern 
shafting. Mr. Froude considered that some 
of the frictional quantities were open to doubt, 
and on that ground, wondered at the marked 
equality in the steam pressures due to slip and pro- 
pulsion. That, the speaker pointed out, was due 
to the comparative nature of the experiments, he 
had admitted that some of the quantities were 
perhaps only approximately correct, but any slight 
error made would be the same in each case. The 
element edgeway resistance, to which Mr. Froude 
had referred, was entirely absent in the experi- 
mental propellers, due to the very high slip ratio, 
and it was partly for that reason that he had chosen 
a high slip ratio, and thus got rid of that unknown 
quantity. Referring to the five constituent 
parts into which he had divided the indicated 
horse-power, he thought that two only of those 
factors were open to doubt, the surface friction 
of the blades and the friction due to working load ; 
the former quantity could be calculated to a very 
small limit, and taking into account the small 
amount of power spent in the friction of these 
propellers, the probable error would come out a 
very small percentage of the total indicated horse- 
power, and could be left out of account. The 
friction due to working load was of course, as Pro- 
fessor Kennedy had pointed out, open at first sight 
to doubt, and he thought Professor Kennedy had 
raised a very important point in considering that 
quantity was constant. It could have been tested by 
the aid of a thrust dynamometer ; the power spent 
in the propulsion of the vessel could have been 
obtained by the dynamometer, and was the thrust 
multiplied by the speed of the vessel, and compared 
with the power as calculated from the piston pres- 
sures. If these two quantities agreed, then the 
several quantities taken in the analysis were cor- 
rect. This method was that which Mr. Isherwood 
followed, and he found that on the surface of the 
blades there was exactly .45 lb. when moving at a 
velocity of 10 ft. per second, and the friction due 
to working load was exactly 74 per cent. of the net 
horse-power ; and as those experiments were made 
ona launch about 56 ft. long, with engines indi- 
cating about the same power as in his own experi- 
ments, he felt justified in taking those quantities. 
He perfectly agreed with Mr. Barnaby’s remarks 
with reference to the paragraph in the paper 
which stated that the water left the blades at a 
greater velocity than the blades themselves, the 
water flowing through the propeller faster than was 
accounted for the product of the revolutions and 
pitch. This had been demonstrated by Mr. Froude 
in his 1889 paper before the Institution of Naval 
Architects. 

Mr. Dunell had drawn attention to a trial made 
on one of Mr. Yarrow’s torpedo boats. He thought 
there had been many of what he might term hap- 
hazard trials made at one time or another, and 
with propellers of a similar nature ; but they were 
quite insufficient to settle a delicate point, and 
scientific conclusions could not be drawn from them. 
In the first place they were two different pro- 
pellers, and as the physical surface was not the 
same, these respective coefficients of blade friction 
were probably not the same. Mr. Dunell had been 
kind enough to supply dimensions of ths respective 
propellers, and from them he should not expect the 
Dickinson propeller to prove efficient ; it demanded 
a much greater pitch and higher slip ratio in order 
to balance the loss due to the extra edgeway resist- 
ance. Mr. Froude in his remarks had dealt with 
this point at length. 

The late Dr. Froude, in a paper before the 
Institution of Naval Architects in 1878, noticed 
that the inclination of the blades and the slip ratio 


affected the coefficient of friction, that is the edge- 
way resistance was much greater at smaller slips 
than at higher, and it amounts to this then, the 
more numerous the blades the greater should be 
the pitch and slip ratio in order to balance the extra 
edgeway resistance. Again, Mr. Yarrow’s ordinary 
propeller had blades keyed on, while the Dickinson 
blades were forged solid on, causing increased 
edgeway resistance at the roots of the blades. The 
author also found in his experimental propeller, 
that unless a certain position was chosen the blades 
would injuriously affect the water for each other. 
It was questionable whether Mr. Dickinson had 
chosen the most efficient position, which was only 
ascertained by several experiments, and many other 
minor effects might be mentioned. He considered 
one of the most important points in the paper was 
the one which mentioned that the maximum 
efficiency of the screw should have been at the 
working speed. He was surprised this point had 
not been taken up in the discussion ; he would 
therefore refer to it. Every screw demands a certain 
slip ratio to work at its maximum efficiency, and it 
is probable that all ordinary screws attain about the 
same maximum efliciency, the maximum effect 
occurring at a particular speed in each case. The 
problem, the speaker stated, was to design a screw 
so that its maximum efficiency occurs at the average 
speed of vessel. Suppose any vessel fitted with 
any screw, the efficiency curve may be obtained 
from a series of experiments similar to those in the 

aper, from which data the design of the screw may 

e so modified that ‘its maximum effect may occur 
exactly at any desired speed. At the most it 
only demands the manufacture of two propellers, 
the one being the experimental one (which of course 
may turn out a maximum one), and in many cases 
only another set of blades. 

The author's theoretical knowledge of this sub- 
ject was, he stated, due to Mr. Froude’s paper 
read before the Institution of Naval Architects 
in 1886, and to the experiments of Messrs. 
Thornycroft and Barnaby. From their experi- 
ments it is possible to design a maximum pro- 
peller, driving a phantom ship, that is a ship 
which creates no disturbance in the water, and 
with an engine having no friction. Mr. Froude 
has laid down certain constants for applying the 
results to practice, and which are of course open to 
error, while doubts are partly eliminated by the 
above method. 





Notice was given in the course of the meeting 
that certain alterations would, at the next general 
meeting, be proposed in regard to the rules for the 
election of members of the Institution. The meet- 
ing concluded with a vote of thanks to the Institu- 
tion of Civil Engineers for the use of the theatre. 








ELECTRIC LIGHTING AT CAMBRIDGE. 

WE illustrate this week on page 572 the Cambridge 
Electric Supply Company’s station, which is being 
erected on the banks of the Cam for the supply of 
electric light to the colleges and town of Cambridge. 

About five months ago the corporation of Cambridge 
agreed to intrust their Parliamentary powers for the 
lighting of the town to Messrs. C. A. Parsonsand Co., 
on the understanding that they should forma company 
to carry out the work. A company was formed under 
the chairmanship of Mr. Finch, honorary fellow of 
Queen’s College, Mr. Parsons being managing director, 
and Mr. Hunter engineer. Rapid progress has been 
made, and notwithstanding that considerable difficul- 
ties were met and overcome by the contractors (Messrs. 
Tyrie, of Newcastle) in obtaining reliable foundations 
for the chimney, the station is now nearly completed 
and it is expected that the supply will be commenced 
about the end of the present month. 

The site of the station is on the outskirts of the town 
and close to the river. A handsome chimney 150 ft. 
high is being erected of sufficient size to meet the 
requirements of the station, when extended to three 
or four-fold the capacity of the section now being 
completed, or a supply of 1000 units per hour. 
The plant consists of three condensing steam turbine 
alternators, each for an output of 120 units per hour; 
these occupy about one-half of the available space in 
the engine-room, where it is intended later on to add 
three more similar plants, each for an output of from 
250 to 350 units, The engine-room is 50 ft. long by 
35 ft. wide. 

The first bay of the boiler-house, at present being 
erected, contains two Lancashire boilers, each 30 ft. 
long by 7 ft. Gin. in diameter, for a working pres- 
sure of 140 lb. per square inch. It is intended subse- 
quently to add two similar bays, each with two boilers, 
A special feature is the use of a steam superheater 
of the Green type, for superheating the steam on its 
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passage to the turbines; the superheater is placed in 
the main flue, and behind it is placed the economiser; 
each consists of one sectional heater, but when more 
boilers are subsequently added it is intended to in- 
crease the heaters in proportion to the boilers. 

Each plant for the output of 120 units is entirely 
independent of the others, and consists of a compound 
steam turbine arranged for multiple expansion from 
the boiler pressure down to a condenser pressure of 
1 lb. absolute, or a range of about 150-fold expansion. 
The motor revolves at 4800 revolutions per minute, 
and is coupled direct to a two-poled alternator giving 
60 ampéres at 2000 volts, with a periodicity of 80 per 
second, and to the same shaft is coupled the exciter ; 
the whole plant is self-contained, and stands on rubber 
blocks without holding-down bolts. An automatic 
variable cut-off valve gear and governor enables the 
full range of expansion to be maintained at light 
loads, and secures an exceptional economy of fuel on 
the all-day load; the fe efficiency of the 
dynamo is 974 per cent., and the steam consumptions 
are recorded in the report by Professor Ewing, which 
we print on the opposite page. 

The condensers differ somewhat from the usual type 
of jet condensers. A separate water-pump is placed 
below the condenser, no injection water proper bein 
admitted to the air-pump which is placed above, an 
is of the compound type. It is stated that the power 
required is thus considerably reduced, and the air- 
pump valves being clear of water, a freer flow of air 
and water vapour is secured. The pumps are worked 
from the crosshead of a small auxiliary engine. 
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The exhaust steam from the condenser engines and 
feed pumps is utilised in a Berryman’s feed heater, 
for heating the feed before passing o the economiser 
and boilers. The water for condensing, as well as the 
feed, is drawn from a tank into which the river water 
flows through a duplicate system of strainers, con- 
trolled by sluice valves, which arrangement admits of 
frequent cleaning while at work, should such be neces- 
sary in times of flood. 

It is not at present intended to adopt parallel work- 
ing on account of the excellent light load efficiency 
of the plants ; thie appears to leave little to be gained 
by coupling the dynamos together. The arrangement 
of switches admits of any circuit being instantaneously 
changed from one plant to anocher without any flicker 
in the light. All the steam and feed pipes are in 
duplicate, and admit of any plant being connected to 
any condenser, or of all being connected together. 

This Cambridge station is the first installation of 
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steam turbines of the improved condensing type. | tually abandoned on account of the difficulties of | of the steam turbine, with which we are acquainted, 
They were not adopted until exhaustive experiments | internal lubrication of the engine, is now being | was that conducted by the jury of the Newcastle-on- 
had been made of their performance at different loads adopted by Mr. Parsons for his steam turbines. In| Tyne Exhibition in 1888, and the result was a con- 
by Professor Ewing, F.R.S., Professor of Engineering these there is no internal lubrication, and the super- | sumption of about 60 lb. of steam per electrical horse- 
to the University of Cambridge, and from the report heated steam has no deteriorating action, while | power. Professor Ewing’s report shows that this has 
which we reprint it appears that instead of the turbines | dry steam and freedom from water of condensation | been reduced to one-third, or 20.1 lb. per electrical 
being, as was generally supposed, wasteful in steam, | appear to have a decidedly beneficial effect on the | horse-power, and that apparently this figure is capable 

' a of being still further improved upon, which seems, 
indeed, reasonable, considering the short time that the 
turbine engine has been under development. 

Apart from considerations of steam consumption, we 
have on several occasions remarked on the simplicity 
of a turbine directly coupled to a dynamo, which it 
drives at the same speed, all parts being perfectly 
balanced ; the only force is that of gravity, and the 
bearings being of ample area and bathed in oil, wear 
and tear seem to be reduced to a minimum, Its great 
compactness is shown in the diagrams on page 572, 
in which Fig. 3 is a block plan of a station with six 
generators driven by horizontal engines and belts, and 
Fig. 4. plan of a station with the same output, fitted 
with Parsons’ steam turbine alternators. 
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TRIALS OF PARSON'S STEAM T. URBINE AND DYNAMO, AUGUST, 1892 : 
AA.—Steam superheated to about 400° Fah., Continuous current trialso ; Alternating current trials @ 
BB. —Steam superheated to 465° Fah.; Continuous current trials 


they are actually superior in this respect to most | economy of the turbine, though from a different cause; Report on Trials of Parsons’ Condensing Steam Turbine, 

engines, and at the light loads, which are the rule in| than that which produces a corresponding economy in | Using Superheated Steam. 

central stations, they work with a remarkable degree | the reciprocating engine. Gaseous steam moves with By Prorgssor Ewrne. 

of economy. less friction than a mixture of gas and water over the [pn December last I carried out a series of trials of Mr. 
Superheated steam, which was tried by Penn and surfaces of the blades and discs, C. A. Parsons’ new condensing steam turbine, to deter- 

others in the days of low-pressure engines, and even-| The only previous exhaustive trial of the efficiency mine the consumption of steam under various grades of 
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utput. The machine tested was a steam turbine com- 
bined with an alternate current dynamo, capable of an 
output at the rate of 100 kilowatts, or 100 Board of Trade 
units of electrical energy per hour. It was then found 
that the consumption of steam was 37 lb. per electrical 
unit when the machine was running under its full load 
of 100 units per hour, 39 lb. per unit when the load was 
50 units per ely or one-half of the full value, and 43 lb. 
an unit when the load was reduced to one-third of its full 
value. 

I have now to report the results of a further series of 
trials, made during the present month, with the object of 
testing how far the efficiency has been improved by cer- 
tain recent changes, and by the use of superheated steam. 
The same turbine was used in these as in the former trials ; 
but some additional rings of turbine blades were inserted 
at the high-pressure end to enable it to deal more effec- 
tively with pressures up to 115 lb. per square inch (abso- 
lute), the vacuum was improved by the use of a larger 
air-pump and by admitting the injection water at a point 
of the exhaust pipe closer to the turbine, and there was a 

new governor. The chief factor in the improvement 
which has now been brought about is, however, the use of 
moderately superheated steam. The improvement de- 
monstrated by these new trials is very marked. Thus, 
in the present turbine, with steam superheated 60 deg. 
Fahr. above the temperature of saturation, the gross 
amount of feed water is 23.4 lb. per electrical unit gene- 
rated when the machine is working at full load, and 
32 lb. per unit at half-load. By carrying the superheating 
further (to 123 deg. Fahr. above aaedient the con- 
sumption at full load is reduced to 2715. per electrical 
unit. Comparing these figures with those of the former 
trial, it will be seen that the consumption of steam has 
been reduced by about 27 per cent. What makes these 
results specially important is the consideration that there 
is nothing in the construction or working of the turbine 
to make it likely that the use of superheated steam will 
be attended by any drawbacks such as have been expe- 
rienced in engines of the ordinary type. The steam 
works without lubrication, it comes into contact with no 
rubbing surfaces, and there is no packing to be injured. 

A general view of the plant tested is given in elevation 
in Fig. 5and in plan in Fig. 6. The turbine case a a con- 
tains a series of seven revolving discs, from the surface of 
which the turbine blades project. They are arranged on 
each disc in a series of concentric rings. The fixed guide 
blades stand in spaces between these rings, being carried 
by annular discs which are fixed to the case. Thus each 
revolving disc, with its neighbouring fixed disc, forms a 
series of outward-flow turbines, the steam entering the 
series inside the smaliest ring of blades and escaping at 
the circumference into a channel, which conducts it 
between the back of the revolving disc and of the next 
tixed disc to the inside of the next series of rings. The 
arrangement will be understood by reference to Fig. 7, 
which is a section showing the first three turbine discs. 
The heights and apertures of the turbine blades on each 
disc are adapted ‘to the increasing volume of the steam as 
it expands from an absolute pressure of 115 lb. per square 
inch to an absolute pressure of 1 |b, per square inch, 
The first six discs, which are each 15 in. in diameter, are 
designed to expand the steam to about atmospheric 
pressure, the remainder of the expansion being per. 
formed in passing the seventh disc, which is 26# in. in 
diameter, and has (unlike the other six) a double series 
of rings of blades, one series on each side, through which 
the steam flows ‘tin parallel.” The height to which the 
turbine blades project above the discs in which ‘hey are 
secured, varies ab i; in. tolin. The whole number of 
rings of moving blades in the machine tested was 35. 
The blades are made of strong sheet brass, and show no 
sign of wear after continued use. Steam enters the tur- 
bine case at one end through a double-beat valve shown 
in Fig. 7, and after passing the successive turbine discs, 
is discharged at b (Fig. 5) toa condenser. The longitu- 
dinal pressure on the turbine shaft, due to the one-sided 
character of the six smaller turbine discs, is balanced at 
the high-pressure end by a revolving baflle piston 
(Fig. 7), with a number of deep grooves on_ its 
circumference, which are entered by corresponding 
projections on a fixed bush resembling a thrust-block. 
Any small amount of longitudinal thrust which may 
remain unbalanced is received by an adjustable grooved 
thrust bearing at the end of the b pare beyond the main 
bearing. This, which is contained in the oil-box c (Fig. 7), 
is shown to a larger scale in section in Fig. 8. The thrust 
bearing (Fig. 8) consists of seven collars on the spindle 
revolving in ® grooved bush, which is split longitudinally 
into halves with separate longitudinal adjustment to 
allow any wear to be taken up, so that end shake is pre- 
vented, and the endwise position of the shaft is main- 
tained with = precision. This device also gives a 
means of regulating the amount of clearance over the tips 
of the turbine blades. The thrust bearing, like the main 
bearing, runs in a bath of oil. 

The main bearings are of aspecial construction which is 
admirably adapted to insure easy running at a high speed, 
and to damp out vibration. The shaft Fig. 8) rotates 
in a phosphor-bronze sleeve, outside of which are slipped 
three concentric steel tubes fitting loosely over one 
another. The outermost tube (Fig. 8) is a loose fit 
in the casting which forms the seat of the bearing. Oil 
is continuously and freely fed to the bearing from a cistern 
above, under a head of some 6 in., and drains into a 
chamber below, from which it is automatically pumped 
back to the cistern. The oil is used over and over again. 
In this way the small clearance between each tube or 
sleeve and the one outside of it are kept charged with a 
film of oil, with the effect that while the shaft retains a 
necessary smal! amount of freedom to adjust itself by 
lateral displacement, the viscosity of the films acts as a 


The working of the bearing is perfectly satisfactory, and 
the damping action is so great that the shaft may even be 
put considerably out of balance without causing the vibra- 
tion to become excessive or making the bearings run hot. 
In the ordinary conditions of balance the shaft carrying 
the turbines, the main armature, and the exciter armature, 
runs at 80 revolutions per second with a steadiness and 
quietness which are most remarkable. 

The shaft passes out of the turbine case at each end 
through a lantern brass or steam gland. The whole shaft 
is in - he lengths ; the first part carries the turbines, the 
second carries the armature of the main dynamo g (Fig. 5), 
and the third part that of the exciter dynamo h. The 
parts are coupled by means of a square-bored sleeve 
slipped over squared ends. The couplings are placed in 
the middle of long double bearings at j and k. These, as 
well as the end bearing at J, are all formed by concentric 
tubes, and work drowned in a sea of oil, as already de- 
scribed for the end bearing. The oil chambers are con- 
nected by pipes, so that a single oil pump maintains the 
circulation in all. The pump, which is shown at m in 
Fig. 5, is driven by an eccentric which receives its motion 
from a worm n on the main shaft, working in oil, between 
the main bearing and thrust bearing of Fig. 8. 

The governing of the machine tested was accomplished 
by a novel and extremely effective appliance. Steam was 
admitted to the turbine in a series of gusts by the periodic 
opening and closing of the double-beat lift valve shown in 
Fig. 7. This valve was operated by means of a steam 
relay in mechanical connection with the turbine shaft, so 
that the valve was opened regularly once in every twenty- 
eight revolutions of the shaft. The duration of each gust 
was controlled by an electric solenoid, which was con- 
nected as a shunt to the field magnets, but was compounded 
so as to keep the volts constant. The core of the solenoid 
was hung from the end of along lever o, Fig. 5. The 
fulcrum p of this lever was periodically moved up and 
down by means of a link connecting it with the eccentric 
which also served to drive the oil pump. The short end 
of the lever q controlled the valve of the steam relay. 
Each periodic movement caused a gust of steam to be ad- 
mitted to the turbine, the duration of the gust depending 
on the height of the distant end of the lever. The effect 
was, that at full load the gusts became blended into an 
almost continuous blast, the lift valve closing only 
momentarily, or not at all, in each of the periodic move- 
ments ; under any lighter load each interval of admission 
alternated with an interval during which the steam was 
completely shut off. The action of the governor was most 
satisfactory. The periods of admission were so frequent 
that they caused no material throbbing of — nor any 
variation of volts sensible on a voltmeter. There was no 
hunting, and the freedom from friction was greater than 
Ihave seen in any governor. I repeatedly threw the 
whole load, amounting to over 130 electrical horse-power, 
on and off suddenly, without causing more than a mo- 
mentary variation in the volts. The governor was sensi- 
: ve, quick, and certain in its action to quite an exceptional 

egree, 

y applying an indicator at the admission end of the 
turbine chamber, below the double-beat valve, observa- 
tion was made of the pressure during the periodic admis- 
sion of steam ; this was done by pulling the paper drum 
of the indicator as steadily round as possible by hand 
while the pencil rose and fell. Figs. 9 and 10 are examples 
of diagrams obtained in this way. In Fig. 9 the load was 
about one-half the maximum; in Fig. 10 it was about 
three-quarters.. The pressure which these diagrams show 
during admission is chant 41b. less than that shown at 
the same time by a pressure gauge on the steam pipe above 
the governor valve. 

The machine tested was primarily constructed to gene- 
rate alternate currents up to 50 amperes, with a potential 
of 2000 volts, and in some of the trials the original 
alternate-current armature was used. But thinking it 
desirable to make the tests of efficiency depend on measure- 
ments of continuous rather than of alternating currents, 
in order to avoid any uncertainty which may be held to 
attach to estimates of the work spent in an alternate 
current circuit, I suggested to Mr. Parsons the desira- 
bility of winding a continuous-current armature specially 
for these trials. He adopted the ————. and most of 
the trials have accordingly been made with a continuous- 
current armature, wound to give 400 amperes at 250 volts. 
The original exciter was still used to supply current to the 
field magnets. ; 

It may be said at once that the results of the continuous- 
current trials, where the electrical measurement of the 
work done is of a perfectly simple and straightforward 
character, are in close agreement with those of the 
alternate-current trials. ; 

The main armature was about 2 ft. 6in. long over the 
body by 9 in. in diameter. The weight of copper on it 
was only 33 lb., or 4 Ib. per kilowatt of output. 

Steam for the turbine was supplied at a pressure of 
100 lb. per square inch by gauge from a locomotive boiler 
which was capable of giving enough for the full load of 
100 units per hour. The feed water was measured by 
putting it through a tank, the graduations and total 
capacity of which I checked by weighing water into it. 
The contents of this tank were delivered into a second 
tank, from which the feed pump drew its supply, and in 
which the level of the water was adjusted to have the 
same value at the ea. pr ype and end of each period of 
observation. The level of water in the boiler was kept as 
nearly as ible constant throughout. 

In all the statements which follow of the results of 
these trials the quantity of feed water named is the gross 
quantity supplied to the boiler, no deduction having been 
made for leakage, blow off at the safety valve, or other 
loss. 

On its way to the turbine the steam passed through an 


cast-iron pipe 8in. in internal diameter. This super- 
heater was placed in the main boiler flue, and, except in a 
special series of trials noted below, was heated merely by 
the hot gases from the boiler tubes. The draught was 
forced by a steam jet from an auxiliary boiler. Notwith- 
standing the small size of the improvised superheater, 
this sufficed to bring the steam from 338 deg. Fahr., the 
temperature of saturation, to about 400 deg. Fahr. Ina 
special series of trials extra superheating was produced 
by lighting a furnace built for a oe in the brick- 
work inclosing the superheater. ith the help of this 
furnace, the temperature of the steam in these special 
trials was raised to about 465 deg. Fahr. 

Three separate sets of trials were made, August 11 to 
15, 1892. os the first set the steam was superheated by 
means of the hot gases from the boiler furnace only. 
The temperature approached, but did not exceed 400 deg. 
Fahr., which, as the boiler pressure was 100 lb. per square 
inch above the atmosphere, corresponds to about 60 deg. 
of superheating. In this set of trials the continuous 
current armature was used, and the amount of feed water 
was determined for six different grades of output, from 
no electrical load up to a load in which the output was at 
the uniform rate of 102 Board of Trade electrical units 
per hour, the current being spent on a bank of coils. The 
results of this set of trials are set forth in Table I. opposite. 
The output stated is the amount of electrical work done 
upon the external circuit, and does not include the output 
of the exciter. The volts were measured by three Cardew 
voltmeters, which were tested against each other, and one 
of them against a Thomson balance. The amptres were 
measured in the — way: A low-resistance frame 
consisting of many bare thick wires of platinoid, grouped 
in parallel, was arranged as a shunt to a mirror galvano- 
meter. which was provided with a strong controlling 
oon ge so that the whole current of about 400 amptres 
could pass without causing an inconveniently great 
deflection, .and without heating the wires of the shunt 
materially. In series of this was placed (1) an Evershed 
amperemeter which had been carefully calibrated by 
reference to a Thomson balance, and (2) two Siemens’ 
electro-dynamometers, one of which could take the 
strongest current while the other was suitable for com- 
paratively weak currents only. The constant of the 
shunted mirror galvanometer was determined in the low- 
power trials by comparing its deflection with the readings 
of the Evershed and of the more sensitive of the two 
Siemens’ instruments. These were then cut out to allow 
stronger currents to pass, and in the trials under heavy 
load a further check on the constant of the mirror gal- 
vanometer was furnished by the readings of the larger 
electro-dynamometer. The mirror galvanometer, the 
constant of which remained unaltered throughout, served 
to connect the readings of all the currents, from the 
lightest to the heaviest loads. The agreement between 
the various measurements was perfectly satisfactory. 

In the second set of trials the object was to test the 
effect of additional superheating. A special furnace, 
built into the uptake of the boiler flue, was made to give 
additional heat to the superheater, forcing the tempera- 
ture of the steam t» 465 deg. Fahr. In this set of trials 
the continuous-current armature was again used, and the 
measurements were made in the same way as in the first 
set. Three different grades of output were tested. The 
results are given in Table ITI. 

In the third set of trials the alternate-current arma- 
ture was used, giving 2000 volts at a speed of 4800 revo- 
lutions per minute, which made the frequency of alterna- 
tions 80 — per second. Here thecurrent was directly 
measured by the Evershed and Siemens’ instruments, and 
the volts were determined by (1) a Cardew voltmeter fur- 
nished with a resistance specially wound to enable it to 
read 2000 volts, and independently (2) by another Cardew 
voltmeter with a step-down tranformer having a ratio of 
one to twenty. The output was taken to be the product 
of the effective volts and the effective amptres. In these 
alternate-current trials the electrical energy was absorbed 
by a water resistance formed by sticking two rods, to 
serve as terminals, some 10 yards apart in a pond, the 
amount of resistance between them being adjusted by 
pulling the rods out or in to expose more or less of their 
surface to contact with the water. In this third set of 
trials the steam was moderately superheated, as in the 
first set, by the hot gases of the boiler flue only—its 
—— again approaching 400 deg. Fahr. The 
results are given in Table III. The close agreement of 
them with the corresponding continuous current trials 
(Table I.) is important, as supplying evidence that in 
alternate -current trials conducted in this manner the 
effects of lag in the external circuit are immaterial ; in 
other words that the electrical work is properly mea- 
sured by multiplying the effective volts by the effective 
ampétres. The difference between the alternating and 
continuous current measurements is less than 1 per cent. 
of the output at full load. 

In each of the trials the turbine was kept running for a 
sufficient time beforehand to establish a nearly uniform 
régime, and the trial was kept up long enough to prevent 
any material error from coming in through inexact 
readings of the water level in the boiler gauge glasses. 
In each trial the amount of the feed water was deter- 
mined during two successive equal periods of time, to 
test the agreement of these wil each other. - The air 
pump and feed pump were driven by donkey engines, the 
steam for which was ay en from a separate boiler, and 
is not included in the figures given below. What the 
Tables give is the s amount of feed water actually 
delivered to the main boiler, from which the whole supply 
of steam for the turbine was drawn. 

The temperature of the steam was read by a ther- 
mometer placed in a mercury pocket in the steam pipe, 
close to the turbine. A pressure gauge placed there 
showed that the pressure was, at full load, between 2 lb, 
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and 3 1b. per square inch less than the pressure at the 
boiler. The amount of superheating in the trials of 
Table I. was comparatively small under light loads, be- 
cause the boiler fire was not then being forced ; from half 
load to full load it was nearly uniform. 

The results are also exhibited in the curves, Figs. 11 
and12. The rate of electrical output is shown in relation 
to the whole consumption of feed water per hour in 
Fig. 11, and in relation to the consumption of feed water 
per electrical unit in Fig. 12. The line A Ain each dia- 
gram refers to the first set of the present trials—those of 
Table I.—which were made with continuous currents 


Taste I.—TRIALS witH CoNnTINUOUS CURRENT ARMA- 
TURE, WITH STEAM SUPERHEATED BY THE GASES FROM 
THE BOILER FIRE ONLY. 








| 
af | Load in 
Pressure by| Tempera- | Electrical Feed Water per Hour 
—— — bp of | Units per in Pouncs. 

oiler. team. | “Hour. 

lb. per sq.in. deg. Fahr. total per unit 
96 335 0.1 480 | — 
102 365 | 10.2 769 74.5 
100 356 j 27.0 1110 41.1 
102 400 | 49.2 159) 32.3 
100 | 390 | 74.5 2170 29.1 
103 393 | 102.0 2990 28.4 


Vacuum in full-power trial: By mercury column at exhaust» 
274 ir. ; by gauge on condenser, 28} in.; baromete~, 29.9 in. ; 
temperature of injection water,73 deg. Fahr. ; speed, 4500 revo- 
lutions per minute. 


Tabs_Le II,—TRIALS witH Continuous CURRENT ARMA- 
TURE WITH EXTRA SUPERHEATING. 





Pressure by Tempera- Load in Elec- 





; Thi Feed Water per Hour 
Gauge on ture of | trical Units A 
Boiler. Steam. | per Hour. in Pounds. 
lb. persq. in. deg. Fahr, | | total per unit 
102 463 | 28.3 | 1060 37.5 
102 468 | 49.5 | 1480 29.9 


- 101 465 78.4 | 2170 27.7 








Vacuum by gauge on condenser, 28} in. Barometer 29.5. 

Temperature of injection water, 72 deg. Fahr. 

Taste IIJ.—TRIALS wiTH ALTERNATE CURRENT ARMA- 
TURE AND WATER RESISTANCE: SUPERHEATING BY THE 
GASES FROM THE BoILER FIRE ONLY. 


| | 
Pressure by Tempera- Load in Elec- Feed Water per Hour 





Gauge on ture of trical Units : 
Boiler, Steam. per Hour. in Pounds. 
lb. persq.in. deg. Fahr. total | per unit 
99 367 || ~—s 81.6 1180 87.3 
97 394 49.9 1550 | BL1 
105 2 2970 | 28.2 


103 | 399 
E Vacuum in full-power trial: By mercury ‘column at exhaust, 
27} in.; by gauge on condenser, 28}; barometer, 29.6; tempera- 
ture of injection water, 72 deg. Fahr. 


and moderate superheating. The points of observation 
are marked thus ©. 
very close to this curve and a trifle below it, are for the 
tests made with alternating currents (Table III.) 

The line B B in each diagram relates to the trials with 
extra superheating (Table II.) The points of observation 
are marked thus O. 

To facilitate comparison, the amount of feed water used 
per electrical unit at various rates of output, as measured 


from the curves of Fig. 12, is given numerically in 
TablelV. 


TaBLE IV.—ConsuMPTION OF FEED WATER AT VARIOUS 
Rates or OUTPUT, WITH SUPERHEATING. 





| Feed Water per Electrical Unit. 


Rate of Outputin | ————___ : pase 
Electrical Units | 





per Hour. , With Superheating With Extra Super- 
to about 400 Deg. | heating to 465 Deg. 
Fahr. | Fahr. 
20 48 H 
30 39 | 36} 
40 34} 32 
50 32 294 
60 304 284 
70 294 28 
80 29 274 
90 28h (27) 
100 284 (27 





The trials show that a very considerable advantage is 
realised by moderate superheating. To superheat the 
steam from, say, 338 deg. Fahr., the temperature of 
saturation for a boiler pressure of 100lb., to 400 deg. 
Fahr. es the addition of barely 30 units of heat, 
which is less than 3 per cent. of the heat taken up in the 
boiler. With steam superheated to this extent the con- 
sumption of full load is less by one-fourth than the con- 
sumption in the old trials.) How much of this increase in 
economy is due to superheating alone cannot well be dis- 
tinguished without further trials, as the comparison is 
complicated by the other improvements refe to at the 
beginning of this report. It is clear, however, that super- 
heating is responsible for a moa part of the difference. 
Apart from the increased volume of the working substance 
the advantage of superheating is to be ascribed in part 
to the prevention or reduction of the condensation at 
ae which would otherwise take ogo in consequence 

the intermittent character of the admission, and in 





The points marked @, which lie] h 





part to its influence in keeping the steam dry during 
its expansion, and thereby reducing the internal resist- 
ances. At full load, when the steam enters in a nearly 
continuous blast, the latter effect is no doubt the more 
important. 

he further advantage realised by superheating to 
465 deg. Fahr. is comparatively small, especially at high 
loids. From evidence given by the temperature of the 
turbine case, it was clear that this amount of superheating 
not only kept the steam dry throughout its whole course 
through the turbine, but left it still considerably super- 
heated at the end. The part of the case next the exhaust, 
which had been quite cool in the trials of Table I., was 
decidedly hot in those of Table II. This observation 
agrees with the result of calculation, which shows that an 
initial temperature of about 443 deg. Fahr. would be high 
enough to prevent the steam from becoming wet as it 
expands.* It may be concluded from this considera- 
tion, as well as from the results of the trials, that very 
little increase of efficiency is to be brought about by carry- 
ing the superheating further than this. It seems, there- 
fore, undesirable to push the superheating to a higher 
point than can readily be reached by the use of a super- 
heater in the boiler flue. With a superheater of moderate 
size the hot gases of the.uptake will furnish as much 
superheating as need be aimed at, and as much as is 
sufficient to secure highly economical working. 

The general result of the trials is to demonstrate that 
the condensing steam turbine is an exceptionally econo- 
mical heat engine. The application to it of moderately 
superheated steam has put the performance of the tur- 
bine on a level with that of the best steam engines of the 
ordinary type. A consumption of 27 lb. or 29 }b. of steam 
per electrical unit, at full load, and 301b. or 32 Ib. at half 
load, isa result that does not need to have its signifi- 
cance emphasised. The efficiency under comparatively 
small fractions of the full load is probably greater than 
in any steam engine, and is a feature of special interest 
in relation to the use of the turbine in electric lighting 
from central stations. 

The consumption of 28lb. per unit corresponds to 
20.9 lb. per electrical horse-power hour. To facilitate 
comparison with other engine trials, it may be useful 
to estimate from these results what may, by analogy, be 
called the ‘‘ indicated” horse-power of the turbine, that is 
to say, the mechanical work done by the steam on the 
turbine blades. The curvesof Fig. 11 are nearly straight 
lines, and by prolonging them backwards to meet the 
base line produced, it appears that the idle work, that is 
to say, the work done without useful output, was equiva- 
lent to 27 kilowatts, or 36 horse-power. The effective 
work at full load, the equivalent of 100 electrical units 
per hour, was 134 electrical horse-power. Hence, if the 
idle work had the same value at full load as when the 
machine was running light, the total work done by the 
steam at full load would be 170 horse-power, and the effec- 
tive work (134 horse-power) would be 79 per cent. of 
the total. But the ‘dle work certainly increased when 
the machine was loaded, and it will be nearer the truth to 
assume that the effective work was not more than 75 
per cent. of the total work. This would make the total 
work about 179 horse-power. On this basis, a consump- 
tion of steam at the rate of 28 lb. per electrical unit is 
equivalent to 15.7 lb. of feed water per ‘‘indicated” 
orse-power hour, and 27 lb. per unit is equivalent to 
15.11b. per ‘‘indicated” horse-power hour. Similarly, 
the consumption of half load is equivalent to about 17 1b 
per indicated horse-power hour. 

No ailowance, as has been said, was made in these 
trials for leakage of steam and water from the boiler. It 
is well known that some leakage occurs under the most 
favourable conditions, and that if the quantity of steam 
used were measured after passing through the engine— 
as is often done in tests where a surface condenser is 
used—the results would be more favourable than those 
obtained by direct measurement of the feed. In the 
present instance it appeared (from separate observations) 
that the losses by leakage amounted to about 90 lb. per 
hour, or, say, 3 og cent. of the whole consumption in the 
full-power trials, If this allowance were made, the 
quantities of steam per horse-power hour and per unit 
would be reduced below the values stated above by about 
3 per cent. in the full-power trials, and by about 6 per 
cent. in the half-power trials. 

By applying the indicator at various parts of the tur- 
bine case, the range through which the pressure varies as 
each gust of steam passes, and the fall of pressure from 
one set of turbine rings to the next throughout the 
series, may be examined. This was done during the 
trials, with the result of showing that the apertures of 
the several turbines were not adjusted in the best pos- 
sible relation to one another; in particular it was found 
that the turbine rings on the large disc at the condensing 
end gave too free a passage, and were doing less than 
their proper share of work. The readjustment of areas 
indicated by this test as desirable will, no doubt, secure 
even better results. 

Apart from the other possible applications of a pecu- 
* Taking the initial pressure as 115 lb. per square inch 
absolute, the temperature of saturation is 338 deg. Fahr. 
Superheating to 443 deg. Fahr. makes the total energy of 
each pound of steam at admission 1235 thermal units. 
Each pound does work equal (at full load) to about 
1-28th of an electrical unit; and the thermal equivalent 
of this is 122 thermal units. Hence, if we neglect the 
small loss of heat which occurs through radiation and air 
convection from the turbine case, steam at 100 lb. pressure 
initially superheated to 443 deg. Fahr. will retain at ex- 
haust a total heat of 1113 thermal units. This makes it 
just saturated, for 1113 thermal units is the total heat of 
1 1b. of saturated steam at the final pressure of 11b. per 
square inch, 
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liarly light and efficient high-speed motor, the turbine 
dynamo in its present state 1s, in my opinion, eminently 
well fitted for central station use, not only on account of 
its economy of steam under both heavy and light loads, 
but also on account of its exceptional lightness and com- 
pactness, its small first cost, its independence of founda- 
tions, its freedom from vibration, its steady governing, 
its simplicity, the ease with which it is handled, and the 
moderate outlay which it may be expected to require 
under the heads of maintenance, oil, and attendance. So 
far as I have been able to judge, the performance of the 
machine is as excellent as its details are ingenious. 





LAUNCHES AND TRIAL TRIPS. 

THE twin-screw tug Abeille No. 10, built by Messrs. 
Lobnitz and Co., Renfrew, had asuccessful trial on Wed- 
nesday, 26th ult. This vessel has been built tu the order 
of the Abeilles Company, of Havre, and is 142 ft. long. 
She is built to the highest class at Bureau Veritas both for 
hull and machinery, and is fitted with twin-screw triple- 
expansion engines of a combined indicated horse-power 
1100. The mean speed on the measured mile at Wemyss 
Bay was 12} knots. 





The s.s. L’Oriflamme, the largest vessel as yet built by 
Messrs. Craig, Taylor and Co., Thornaby-on-Tees, was 
taken to seaon Saturday last, the 29th ult., for her trial 
trip, which proved highly satisfactory, a speed of about 
124 knots being obtained. The vessel, which has been 
built to the order of Mr. John S. Berwick, Sunderland, 
for Mr. A. Suart, of London, is of the following dimen- 
sions : 343 ft. by 42 ft. by 28 ft., and is to the highest class 
at Lloyd’s. She is constructed for carrying oil in bulk, 
being divided into seventeen water-tight compartments, 
and will carry over 4000 tons. Her triple-expansion 
engines, which are placed amidships, are by Mr. John 
Dickinson, Palmer’s Hill Engine Works, Sunderland, and 
have cylinders of the following sizes : 25 in., 40 in., 66 in. 
by 45 in. stroke, with two large boilers 150 lb. pressure, 


On Saturday, the 22nd inst., the tug Secret, built to 
the order of Messrs. Sormdy and Sons, Water-lane, 
London, by Messrs. R. Smith and Co,, shipbuilders 
and engineers, Lytham, went on her official trial trip in 
the estuary of the Ribble. This vessel is 62 ft. between 
perpendiculars and 14 ft. beam, and is specially — 
for towing barges on the Thames. The mean speed from 
six runs on the measured mile was 114 knots, and the 
revolutions 170 per minute, the indicated horse-; ower 
being 190. 





On the forced-draught trials of the new first-class 
cruiser Blenheim, built by the Thames Iron Works Com- 
pany, and engined by Messrs. Humphrys, Tennant, and 
Co., the, horse-power required under the contract— 
20,000—was considerably exceeded, the mean for the four 
hours’ run being 21,411 horse-power, this being obtained 
with the engines averaging 105 revolutions per minute. 
The speed by the patent log for the four hours’ run was 
86.4 knots, giving an average of 21.6 knots. The engines 
and boilers worked very successfully throughout the trial. 
The official gunnery trials have also taken place in the 
North Sea. The Blenheim carries an armament of two 
9.2-in. and ten 6-in. guns, together with a strong equip- 
ment of 3-pounder and 6-pounder quick-firing guns, all of 
which were tested upon their mountings with successful 
results. The Blenheim has proceeded to Chatham, to be 
completed for passing into the A Division of the Medway 
Fleet Reserve. She is to be fitted for service as flagship 
on the East Indies Station. 





New Russran Rattway Prosect.—In Finland a rail- 
way is at present in the course of construction from 
Wiborg to Ivensun. Voices are now being raised in 
Russia for the building of a railway in continuation of 
the above to Kem, on the White Sea. Should this rail- 
way really be built—its length would be 380 versts—the 
White Sea would be brought in connection with the in- 
terior of Russia. The countries through which the pro- 
jected railway will pass are only thinly populated, but 
they are suitable for cattle raising, &c. The Wolga 
Governments would, by this railway, secure a new market 
for their wheat and rye. 





TESTIMONIAL TO THE New SovurH Wages Raliway 
CoMMISSIONERS.— When giving an account of the false 
and unfounded charges brought against the New South 
Wales Railway Commissioners, and against Mr. E. M. 
G. Eddy in particular (see page 357 ante), we expressed 
the conviction that the inhabitants of the colony would 
take the opportunity of the next election to exonerate 
themselves from all association with the authors of the 
charges. But we are glad to see that they have not 
waited for an election before displaying their sympathy 
with Mr. Eddy and his colleagues. A great wrong had 
been done to honourable public servants, and no sooner 
were their characters cleared, than the colonists set to 
work to organise a demonstration, which both by its 
magnitude and importance, should show on which side 
the great mass of respectable citizens were ranged. On 
Monday, September 13, an enthusiastic meeting was 
assembled, and in the presence of many of the leading 
men of New South Wales, an address of sympathy 
and congratulation, bearing twenty thousand Ss 
was presented to Mr. Eddy by the mayor of Sydney. A 
number of speeches were made, all laudatory of the action 
of the Railway Commission, and in reply, Mr. Eddy re- 
viewed the progress that had been made under his ma- 
nagement, 
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NOTICES OF MEETINGS. 


Tue INstTiITUTION oF CiviL ENGINEERS.—Ordinary meetings. 
Tuesday, November 8th. Address by Mr. Harrison Hayter, Pre- 
sident, and presentation of Telford medals and premiums, and 
Miller Scholarship and prizes awarded at the close of last session. 
—Students’ visit, Thu y, November 10th. Tottenham and 
Forest Gate Railway. Take train (single ticket) from Liverpool- 
street, at 9.58 a.m., for Forest Gate. Mr. Arther C. Pain, M. Inst. 
C.E., has kindly ted to duct the party over the works to 
Hoe-street, where the drawings will be shown, and to receive the 

t ts at luncheon, at 1 p.m. (sharp), at the Tower Hotel, Wal- 
thamstow. At 2 p.m., the other sections of the line, towards 
Tottenham, will be visited. The return will be from Hale End 
Station, at 4.59 p.m. Students unable to devote the whole day to 
the visit can join the excursion at Hoe-street. 

Socmety or CuemicaL Inpustry.—Monday, November 7th, at 
8 p.m., at the Royal Society’s Rooms, Burlington House. 1. 
** New Method for the Preparation of Nitrous Oxide.” 2. ‘“‘ Notes 
on Schtirmann’s Reactions,” by Mr. Watson Smith, 3. ‘* Distilla- 
tion of Wood,” by Professor W. Ramsay and Mr. J. C. Chorley. 

Tue InstrrvTion OF ELEctRICAL EnNe@ineers.—Meeting at the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster, Thursday, November 10th. Ordinary general meeting at 
8p.m. Thefollowing paper will be discussed: ‘The Problems 
of Commercial Electrolysis,” by Mr. James Swinburne, Member. 

PuysicaL Society.—November llth. Continued discussion of 
the papers by Mr. Williams and Mr. Sutherland. ‘‘ Dimensions of 
Physical Quantities” and ‘‘ Molecular Forces.” 

Socrety oF EnaGINgEERS.—On Monday, November 7th, at the 
Town Hall, Westminster, a paper will be read on ‘‘The Use of 
Steel Needles in Driving a Tunnel at King’s Cross,” by Mr. W. H. 
Holttum. 

Tus MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, Novem- 
ber 12th, inthe Grand Hotel, Aytown-street, at 7 p.m., when a 
paper will be read by Mr. B. H. Thwaite on the ‘‘ Economic 
Possibilities of the Generation of Electromotive Force in the Coal 
Fields and its Application to Industrial Centres.” 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. —Meet- 
ing on Saturday, November 5th, in the Midland Institute, when 
a joes will be read by Mr. Bancroft on ‘‘Steam Engine Indi- 
cators.” 

North oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—General meeting on Saturday, November 5th, in the 
Wood Memorial Hall, Newcastle-on-Tyne, at 2p.m., when the 
following papers will be open for discussion: ‘*On a Duplex 
Arrangement of Centrifugal Ventilating Machines,” by Mr. W. 
Cochrane. (Trans. Fed. Inst., Vol. II., page 483). ‘‘The Chandler 
Patent Fan,” by Mr. R. S. Williamson. (Trans. Fed. Inst., Vol. III., 
page 171). ‘‘ The Rateau Ventilator,” by Mr. M. Walton Brown. 
(Trans. Fed. Inst., Vol. III., page 410). ‘‘ The Kénig Differential 
Water Gauge,” by Mr. M. Walton Brown. (Trans. Fed. Inst., 
Vol. III., page 452). ‘*The Report of the Austrian Firedamp 
Commission,’’ by Mr. W. N. Atkinson. (Trans. Fed. Inst., Vol. III1., 
page 531).‘¢ The Pumping Appliances used in the Sinking Opera- 
tion at the Cadely New Winning,” by Mr. N. Henry Chambers. 
(Trans. Fed. Inst., Vol. III., page 513). 

Tue LIvERPOOL ENGINFERING Socipry.—Meeting on Wednesday, 
November 9th, in the Royal Institution, Colquitt-street, at 8 p.m., 
when a paper will be read by Mr. Arthur J. Maginnis, M. Inst. 
—-~ on the ‘‘Development of the Machinery of Atlantic 
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MR. CHAMBERLAIN’S LABOUR 
PROGRAMME. 

Mr. CHAMBERLAIN’S article on ‘‘The Labour 
Question ” in the November number of the Nine- 
teenth Centwry is at once a philippic, a criticism, 
and a manifesto. Its design is political, but with 
that we have nothing to do in these columns. Mr. 
Chamberlain is not at his best in his latest delivery. 
He seems scarcely to have given himself time to 
grasp the facts with which he deals, and historically 
he is quite at sea as regards many of them. His 
descriptions of the several groups of social re- 
formers are by no means accurate, although he 
stumbles upon half-truths now and again. He 
misapprehends the true position of the old trade 
unionists with respect to ‘‘ labour legislation,” as 
the history of the last fifty years abundantly 
shows. The exact position of the modern trade 
unionist, that is the trade unionist par excellence 
of the present century, not taking into account 


AGE/for the moment the ‘‘ new unionists’”’ of the 
,|last three years, has been this: 


At the dawn 
of the nineteenth century the old — protective 
laws of Queen Elizabeth and of some later 
reigns had been mostly repealed, and the old 
customs which had survived from guild law and 
ordinances were either obsolete or so resisted that 
they were of little use. And there had grown up 
another body of laws which prevented combination, 
so that not only was protective law withdrawn, but 


4)the right of association was disputed. In this 


position the workmen were practically helpless. 


5|The earlier efforts of the working classes were 


directed to the maintenance of the old laws and 
customs, failing this they sought the right of com- 
bination as the only means of bettering their con- 
dition. As regards the first they failed; with 
reference to the latter they succeeded after a time 
in repealing the old Hanoverian laws against com- 
bination. 

Naturally, the energies of all the pioneer unionists 
were directed to the repeal of the laws adverse to 
labour. It wasastruggle for the right of association, 





such right of association as Adam Smith, the father 
of political economy, had declared to be necessary 
and essential to free contract. Mr. Chamberlain 
says: ‘‘ The old unionism was suspicious of State 
interference, and resented State contrel.” This is 
only half a truth. It was against State interfer- 
ence with the rights of association, and it resented 
that State control which prevented advances in 
wages, by the enactments which declared that the 
workmen should not seek or even accept higher 
wages than what was deemed the market, or their 
normal, rates. He pays them a well-merited com- 
pliment in stating that they secured these things as 
a result of their agitation and action, and generally 
as regards their conduct and aspirations. But he 
is entirely wrong in supposing that ‘‘ Trade 
uniorism was by its own forces to do everything for 
the working classes, or at least for that section of 
them which could be persuaded to join these asso- 
ciations, and which alone was worthy of considera- 
tion.” The history of labour movements during 
the whole of the present century, indeed for an 
entire century now, shows that the trade unionists 
have been in sympathy with, and have advocated 
and supported, every movement for ameliorating 
the condition of the workers by express legislative 
enactment. They have supported the whole series 
of the Factory and Workshops Acts from 1801-2 
down to that of last session, 1892. They supported 
every enactment in favour of friendly societies from 
the year 1793 to the latest placed upon the statute 
book. So with regard to building societies, co- 
operative societies, and all other forms of self-help 
by State regulation and encouragement, and even 
of State aid and State control, where deemed to be 
advisable. 

Mr. Chamberlain admits that they have done 
much to secure better conditions of labour, especi- 
ally in dangerous employments. Truly—they sup- 
ported the Mines Regulation Acts, the Acts relat- 
ing to bakehouses and to bakers, to merchant 
seamen, to workers on railways, and all other 
dangerous or unhealthy employments. There was 
no suspicion of State interference, or resentment 
of State control in any of these great, beneficent 
and successful movements for legislative regulation 
and control. Every measure of sanitary regulation, 
every “Act for the better housing of the working 
classes, every provision for the prevention of 
adulteration of food, drinks, and drugs, for secur- 
ing accurate and uniform weights and measures, 
and for the promotion of education, and municipal 
control in various directions, have all been sup- 
ported by the old trade unionists of the country. 

Where then is the difference between the new 
and the old trade unionism? This, mainly, that a 
mere handful of new men seek to destroy the old 
unionism, and to substitute for it State interference, 
and control in all the affairs of life and industry. 
The ‘‘ individual” is to be obliterated, or merged 
in the mass. Mr. Chamberlain recognises the folly 
and absurdity of all proposals in this direction, and 
to that extent he shows sympathy with the old in 
preference to the new industrial programme. Cer- 
tainly the old trade unionism recognised the 
individual man as having rights inalienable, and 
there was a disposition to admit his right either to 
belong to, or not to belong to a union. But the 
public scarcely realised that these rights were even 
admitted by the old unions, for they were accused 
of endeavouring to reduce all men to a common 
level. But individualists in the sense spoken of 
by Mr. Chamberlain, no trade unionist could be, 
for the central idea of all unionism was mutual 
help, for the mutual good of all, and each had to 
concede, and did concede, a portion of his indi- 
vidual liberty to do as he pleased industrially. 

Mr. Chamberlain is altogether incorrect in his 
statement that the new unionists ‘‘ are triumphant, 
and have practically captured the organisations of 
their predecessors.” They have failed to capture a 
single organisation, though they have tried to do 
so. The failure of one of the most prominent of 
the new unionists to capture the Amalgamated 
Society of Engineers by becoming its secretary was 
significant. The attempt to capture the London 
Trades Council failed, and the more recent attempt 
at the Trades Union Congress was a conspicuous 
failure. The facts of the case are quite otherwise. 
The new unionism has come into line with the old 
in most particulars. Indeed, it has only been by this 
process that many of the new unions have survived. 
In one particular, it is true, the new unionists appear 
to have made some progress, namely, with respect 
to the regulation of the hours of labour for adult 





FE 




















578 


ENGINEERING. 


[Nov. 4, 1892. 








males. But even in this instance there has been a 
reaction. The earlier proposals were for an eight- 
hour day for all workers, on sea or land, to be 
enforced by penalties. That Bill was laughed out 
of Court. Then came the trade option idea, scouted 
by Mr. Cowey, the president of the National Fede- 
ration of Miners, but which the Durham miners 
have just shown by a decisive vote to be essential 
if any measure dealing with the working hours of 
miners is to be enacted. The engineers have deci- 
sively rejected the legislative proposals of the new 
unionists, so have the ironfounders and many other 
trades. The factory workers have apparently been 
converted with what results remain to be seen. 

The programme of Mr. Chamberlain consists of 
eight points, (1) shorter hours for miners and others 
engaged in dangerous and specially laborious em- 
ployments, and (2) the earlier closing of shops by 
legislative enactments. This legislation he regards 
as experimental. But can we afford to amuse our- 
selves with experiments of this character? For 
example supposing all shops were to be closed at 
8 p.M., in spite of the shopkeepers’ protests and 
opposition in a large proportion of cases; if the 
workman or his wife could not get what they 
wanted at the particular time, the chances are 
that with the doors of the grog-shop open they 
would step inside and spend the money required 
for the food of the following day. With regard to 
the hours of labour, what trades would come within 
the scope of ‘‘dangerous and specially laborious 
employments’? In the first class would come 
railway servants certainly, and in the latter class 
blast-furnacemen and enginemen, other than rail- 
way men, and numerous workers in connection 
with iron and steel works. But if Mr. Chamber- 
lain confines his proposals within the scope of 
‘* danger to life and health,” then there is no dif- 
ference of opinion, for the old unionists have 
always supported legislation on those lines, for 
all classes of workers, male and female, without 
regard to age. But this will not meet with the 
approval of the new unionists nor the Socialists. 

3. His proposal for the ‘‘establishment of tribunals 
of arbitration in trade disputes” is not new. The 
working classes, or a section of them, worked for 
it for many years. An association expressly for 
that purpose was in existence for a long period, 
but it came to an end for want of support. The 
principle has just been discarded by the factory 
workers in Lancashire, on the plea of outside 
meddling. The fact is, we are going as fast in the 
direction of arbitration as the men will go; to 
attempt to force us faster in that direction would 
frustrate what has been accomplished. Arbitra- 
tion is like litigation: it is all very well so long as 
it goes in our favour ; if against us we demur. If, 
however, the excellent Act of 1872 can be amended, 
and can be put in practice, so much the better for 
capital and for labour. 

4, The fourth proposal, to amend the Employers 
Liability Act, Mr. Chamberlain’s own measure, is 
practicable, without we oid to employers, and with 
advantage to the employed. But this is no new 
departure ; both parties in the State agree that 
some amendment of the law is needed, and it will 
doubtless be effected next session. 

5. Mr. Chamberlain has not been very success- 
ful hitherto in his proposals for ‘‘ old age pensions 
for the deserving poor.” It is a worthy object, 
but it is surrounded by innumerable difficulties. 
The better class of trade unions have solved the 
difficulty, in so far as their own members are con- 
cerned. They pay nearly double the amount pro- 
posed by the advocates of pensions, for a weekly 
sum of from 14d. to 2}d. per week. The working 
classes have not taken kindly to any of the proposals 
yet made, from those of Canon Blackley, to Mr. 
Chamberlain or Dr. Hunter. (6.) The ‘“‘ limita- 
tion and control of pauper emigration,” is not a 
new proposal, though only recently adopted by Mr. 
Chamberlain. Republican America doesit. De- 
mocratic Switzerland does it. Other countries are 
doing it—possibly England will follow suit. But 
what a comment upon the social democratic pro- 
gramme of the ‘‘solidarity of labour.” 

The twe last proposals, 7 and 8, are political 
rather than industrial, but they pertain to the social 
question, if not properly speaking to the ‘labour 
question.” We have already made great strides 
in the direction of giving increased powers and 
facilities to local authorities to make town im- 
provements, and prepare better dwellings for the 
working classes. All circumspect legislation in 
this direction cannot fail to be beneficial. It accords 





with all the social legislation of the last 50 or 60 
years, with this advantage to accelerate it in the 
future—that we have gained experience. The last 
proposal to give ‘‘ power to local authorities to ad- 
vance money ” to working people ‘‘to become the 
owners of their own dwellings,” is not a new sug- 
gestion, but it is an extension of principles 
embodied in legislation already. There is no 
reason why workmen should not so borrow, as well 
as owners of estates, and the possession of their 
own dwellings would have a steadying effect upon 
the working classes. Out of Mr. Chamberlain’s 
‘‘eight principal suggestions considered with ap- 
proval,” three are doubtful, three are feasible, and 
two may be tried as experiments. His article 
is not likely to place him at the head of a labour 
party in the country or the House of Commons, 
and in the latter place there are likely to be at 
least three other competitors in the ranks of ex- 
officials, and of some others both in the labour 
party, and in the ranks of expectant politicians. 





THE CHICAGO EXHIBITION AND THE 
GROWTH OF INTERNATIONAL COM- 
MEROE. 

THE question is often asked by superficial and 
pessimistic observers, What has Great Britain to 
gain from putting in a strong appearance at the 
Chicago Exhibition? It seems to be assumed 
that unless the individual firm can procure indi- 
vidual orders, as the immediate result of his under- 
taking a little trouble and expense in making a 
show, the idea of exhibiting at all may at once 
be abandoned. There is a danger of overlooking 
the fact that England’s permanent industrial and 
commercial interests are inseparably bound up with 
the advancement of commerce all over the world, 
and that if there was to be a serious decline in the 
movement of international commerce on the part of 
any considerable section of the family of nations, 
England, which now carries nearly two-thirds of all 
the commerce of the world, would necessarily be one 
of the first, if not actually the first, to be affected, 
and that, too, in her most essential, if not her 
most vulnerable, national industry—the transport 
trade by sea. 

According to statistics published by Mulhall, in 
his well-known little volume entitled ‘‘ Fifty 
Years of National Progress,” the nominal tonnage 
and carrying power of the merchant fleet of the 
United Kingdom have increased enormously—from 
3,430,000 tons of carrying power in the year 1840, 
to 22,770,000 in 1885, and it is likely to exceed 
26,000,000 in 1891. Put in another way, the 
number of tons of carrying power in our mer- 
chant marine has advanced from .13 per capita 
in 1840 to .63 in 1885, and to somewhat more 
than that—perhaps about .70—in 1891. There has 
bsen an equally remarkable advance during the 
same interval in the tonnage of steamships on the 
British register. In 1840 the steam ratio was 
only three, and in 1860 it had not passed beyond 
nine, but in 1885 it had advanced to 54 per cent., 
since which date the ratio has still further in- 
creased. Our shipping and shipbuilding industries 
are, indeed, almost the only two great national in- 
dustries that may be said to have known no check. 
They have, like all industries, had their periods of 
depression and elation, which correspond generally, 
not with the local conditions of commerce prevailing 
in the United Kingdom, but with a much wider area 
of operations—the world as a whole; but the march 
of our great transport business has been steadily 
forward, an average of years, to a larger extent 
than in any other trade. 

The proportionsof British to total shipping entries 
in the trade of the United Kingdom since 1854, 
stated in quinquennial periods, and the number of 
tons of shipping entered at British ports per head 
of the population have been as under : 








| Proportion of British Tons per Head of the 





Annual Average. | to Total Entries. Population. 
1855-59 | 59.3 0.38 
1860-64 | 61.2 0.45 
1865-69 | 68.0 0.53 
1870-74 67.2 0.65 
1875-79 } (8.0 0.75 
1880 84 77 0.86 
1885-89 73.1 0.89 


During the same period the proportions of 
British to. the total tonnage deel: from ports in 
the United Kingdom have advanced from 58.3 per 
cent, to 73.2 per cent., while the number of tons 





cleared per head of the population has advanced 
from 0.39 to 0.91. Here, therefore, we find an in- 
crease of about 15 per cent. in the percentage of 
British shipping cleared, out of the total, and the 
number of tons cleared per head of the population 
has almost trebled. 

Not only is the shipping industry one of the most 
growing and prosperous, but it has been remark- 
ably prosperous relatively to the capital employed 
in it. Some years ago it was computed that whereas 
each factory operative employed in Great Britain 
represented a gross equivalent of about 190I. per 
annum, the industry employed in British shipping 
returned a similar equivalent of not less than 3001. 
for each person employed therein. It is natural, 
in these circumstances, that capital should seek 
employment in shipping industry, and that there 
is sometimes a danger of a glut in tonnage. It 
is natural, too, that the greatest attention should 
be paid, both by private individuals and bodies, and 
by the State at large, to the cultivation of the ship- 
ping industry, and to the removal of any hindrances 
that may beset its path. The country that com- 
mands the transport trade will be likely, all other 
things being equal, to command the markets of the 
world, to have a better choice of commodities, 
whether raw or manufactured, and easier terms of 
arrangement than the others. Our shipping trade, 
in short, may be regarded as the bulwark of our 
commerce, and probably, on the whole, it will be 
found a better and more enduring bulwark than 
the protective tariffs with which the commerce and 
industry of our neighbours are shielded, like trans- 
planted exotics, from the competition of outside 
countries. 

In his ‘*Triumphant Democracy,” published in 
1886, Mr. Andrew Carnegie ventures upon the 
rather sweeping assertion that ‘‘ America has no 
business with ocean navigation till her continent is 
filled, and prices of labuur and material are down 
to the European basis. Let her leave the stormy 
sea to the motherland, and stick to land as her 
natural heritage.” 

This, however, does not appear to represent the 
most recent views and expectations of the Ameri- 
can people. In England, at any rate, there is a 
prevalent belief that the Americans are envicus of 
the maritime supremacy of England, and are de- 
termined to secure a share of the profit which it 
brings. They look forward to displacing British 
bottoms in the trade which originates in their own 
country, just as they have already displaced British 
manufactures in many directions, and especially 
in reference to iron and steel, textile industries, 
and the mechanical arts generally. It is by no 
means a foregone conclusion that our American 
cousins will be successful to any extent in this 
effort. It appears as if a high protectionist policy, 
such as prevails in the United States, were incom- 
patible with a successful shipping industry, so far 
at least as foreign trade is concerned, for the 
sea has been justly described as ‘‘the great free 
trader.” But no one who has watched the course 
of recent events can have failed to remark that 
the Americans mean business in this direction, and 
this meaning may be translated into action sooner 
than is supposed. 

In his excellent little work published in 1882 on 
‘*Our Merchant Marine,” Mr. David Wells calls 
attention to the fact that then recent statistical 
inquiries had led to the conclusion that the value 
of the commerce of the globe for the year 1880 was 
about 2881 million sterling, being an increase since 
the year 1850 of 240 per cent. Of the commerce 
represented by these figures, Great Britain was 
then believed to control 49 per cent., while Mr. 
Wells added that the toll which all nations paid to 
Great Britain for the carrying trade which she 
undertook was computed as equal to nearly 4 per 
cent. of the exported value of the earth’s products 
and manufactures. 

Since 1880 the commerce of the world has greatly 
increased. Taking European countries alone, the 
total imports have advanced from 1165 millions 
sterling to 1275 millions, while the exports have 
increased from 921 to 1075 millions. In South and 
Central America and inthe United States there has 
been an advance from 160 millions to 213 millions 
in imports, and from 204 millions to 229 millions in 
exports. Ofthe trade of Asiatic countries, apart 
from our own colonies (including India), we have 
but an imperfect knowledge, although it may be 
remarked, by the way, that both China and Japan 
have advanced, more especially in reference to 
imports. When we come to examine the trade 
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returns of the British colonies the increase appears 
in some cases to be very remarkable. The total 
imports have advanced from 164 millions to 234 mil- 
lions, while the exports have increased from 180 
millions to 236 millions. Here are the details: 


TaBLe I.—Imports and Exports of the Principal Countries 
of the World in 1890 compared with 1880 (1/.=1000). 


























Imports. Exports. 
1889. 1890. 1880. 1890. 
Europe. £ £ £ £ 
Russia .. ‘a 57,833 85,701 47,636 61,045 
Norway .. 8,382 11,592 6,041 7,283 
Sweden .. 11,880 20,644 10,277 16,755 
Denmark ee 15,231 17,057 9,911 12,991 
German Empire 148,150 208,105 | 148,850 166,405 
Holland... =a 68,997 107,620 62,062 90, 
Belgium... ee « 67,236 66,885 48,676 67,481 
France .. : 201,328 177,476 | 138,716 150,136 
Switzerland 30,250 40,066 26,627 29,003 
Portugal 7,863 13,239 5,561 7,217 
Spain 24,908 37,616 25,489 37,510 
Italy an ee 47,473 | 52,786 44,165 35,838 
Austria-Hungary 53,487 50,894 60,956 64,281 
Roumania wa 10,754 14,512 9,789 | 11,038 
United Kingdom 411,229 420,691 | 286,414 | 828,252 
Totals -| 1,165,001 | 1,274,914} 921,164 | 1,075,331 
America. | 
United States .. 139,157 | 164,440! 171,655 176,103 
Mexico .. " ‘is | we | 6,235 | 13,021 
Chili 6,191 13,560 19,760 13,742 
Uruguay 3,733 6,743 4,214 6,060 
Argentina 11,141 28,448 11,588 20,164 
Totals 160,222 | 213,191/ 204,452 229,090 
Asia. | 
China 22,962 | 32,965 22,554 22,603 
Japan 5,958 | 13,271; 5,908 9,066 
Tota's me aa 28,920 | 46,236 28,462 31,669 
Grand totals | 1,354,143 | 1,534,341! 1,154,078 1,336,090 
| ‘ ' 





The enormous increase of the mercantile marine 
of the world, and especially of Great Britain, 
within recent years, is here shown to be a product 
and function of the increase of commercial relations 
between the different nations of the world. It is 
interesting to look back upon the fact that between 
1840 and 1850, the annual average sum of British 
imports and exports only amounted to 158 millions, 
whereas twenty years later the annual average was 
483 millions, and in the decade 1870-89 the average 
annual commerce of the country amounted to 649 
millions. Since the year 1840, the total value of 
British imports and exports has increased about 
seven-fold. When the imports of foreign (Euro- 
pean) countries as a whole for the ten years ending 
with 1890 are compared with those of the United 
Kingdom alone, it appears that the share of the 
total increase that fell to us was only 10 millions 
out of 109 millions sterling, but in reference to 
exports the showing is much more satisfactory, our 
share of the total having been 38 millions out of 
54 millions sterling. Great Britain, therefore, has 
nothing to lose by comparison with other countries, 
none of which appears to have made the same abso- 
lute progress within the same period of time. 

So far as our colonies are concerned the record is 
every bit as striking, and this is exceedingly en- 
couraging in view of the hold that we necessarily 
have on our colonial trade. The details for the 
several colonies follow : 


Tasie II.—Imports into and Exports from British 
Possessions in each of the Years 1880 and 1890 (1/.=1000). 











Imports. Exports. 
isso. | 1890. | 1880. | 1990. 
Ce ad ee £ 

British India .. €2,104 | 86,656 74,580 | 103.460 
Ceylon .. i 4,456 | 4,732 | 4,216 3,834 
Mauritius ..  ..| 2,210 2,821 3,657 2,762 
New South Wales ..| 14,176 22,615 15,682 22,046 
Victoria a 14,556 | 22,954 15,954 | 13,266 
South Australia 5,581 | 8,262 | 5,574 8,827 
Tasmania 1369 | 1,897 | 1,512 1,487 
New Zealand .. 6,162 6,260 6,352 9,812 
Queensland .. 3,087 5,067 3,448 8,554 
Naat... «| Se 4,491 | 890 1,433 
Cape of Good Hope . 8,092 | 10,106 | 7,858 10,285 
Wastes as 407 501 576 596 
Canada... 18,018 | 25,039 18,315 19,880 
Newfoundland 1,451 | 1,237 | 1,174 1,271 
Jamaica 1,475 | 2,189 | 1,513 1,903 
Barbadoes 1,171 | 1,194 | 1,166 1,204 
Trinidad sf. 2,382 | 2,249 2,185 2,179 
British Guiana ‘a 2,002 | 1,887 2,617 2,162 
Straits Settlements..| 13,170 | 24,549 12,510 21,321 
Totals 164,205 | 234,706 | 179,779 236,281 





There is no need to speak of the absolute value 
of the above trade, and of the great importance of 
retaining as far as possible our command over its 





transport. The Chicago Exhibition will draw 
shippers and merchants from all countries, and if 
it has any effect at all worth speaking of it will 
greatly stimulate international trade between the 
various countries specified in the above Table. 
This is a prospect that appeals most powerfully to 
British maritime and commercial interests as a 


—| whole, and it is to be hoped that the chance of 


securing our fair share of the trade to be thus 
created will not be allowed to pass by unheeded. 








RAILWAYS IN QUEENSLAND. 

QUEENSLAND has 2320 miles of railways, around 
the coast and penetrating westwards into the inte- 
rior from three seaports— Brisbane, Rockhampton, 
and Townsville, the latter opened recently. Neither 
of these centres, however, are connected the one 
with the other, but after all the traffic is primarily 
from the interior tothe seaboard. Future progress 
is uncertain, the condition of trade in the colonies 
not being very good. The new lines, extending to 
125 miles for the most part open up virgin soil ; in 
four instances they have new terminals on the 
coast-line—at Mackay, at Cooktown in the north- 
west, and at Normanton in the Gulf of Carpen- 
taria, so that each branch may be said to be the 
beginning of a great system ; and when they gather 
the nucleus of a trade they may be extended into the 
interior. Brisbane is now nearly connected with 
Rockhampton to the north on the coast-line, the ex- 
tension to Gladstone, 320 miles northwards, being 
well advanced, and then only seventy or eighty 
miles remain to be made to complete the chain. But 
after all, the important point is the opening up of 
the interior, and of this the Commissioners are 
fully aware, for we note that they are offering 
facilities to assist in ‘‘the energetic manner in 
which the export trade in frozen meat is being 
developed.” Works have been completed, and 
are in active operation at Townsville, and those 
in the vicinity of Brisbane are almost ready for 
work. In connection with the Townsville works 
arrangements have been made for extensive addi- 
tions to the railway wharves, to facilitate the ship- 
ment of frozen meat, and already the effects of the 
traffic in the carriage of stock is being felt in the 
revenue department. Concessions, too, have been 
made in the carriage of agricultural produce, 
which, although involving a present reduction in 
the receipts of 6000/. or 7000/., must ultimately 
prove of advantage financially as in other respects. 
Through rates, too, have been revised, with the 
view of competing with the New South Wales 
Railways for the through traffic. This spirit of 
healthy rivalry is satisfactory if it induces economy 
and cheap transport, for on this latter depends 
in large measure the development of any country, 
particularly an agricultural one. 

In view of this circumstance a reduction in ex- 
penses for the year ended last June, as indicated in 
the report by Mr. Mathieson and his colleagues, is 
to be commended. Indeed, in this matter the 
results are better than in some of the other colonies; 
but one must not forget that in Queensland the 
gauge is 3ft.6in., which prevents a fair general 
comparison except, perhaps, with New Zealand, 
where the net results are also satisfactory. The 
percentage of working expenses to traflic is just 
over 60 per cent. ; two years ago it was 72.8 per 
cent. The paying traffic amounts to a little over 
one million sterling, an increase of about 15 per 
cent. ; but as we have already hinted concessions 
involved losses on some lines, while there is a de- 
crease on the passenger traffic in populous districts 
due to commercial depression, particularly in the 
building and cognate trades. Concessions, too, 
were made in the rates for season tickets to families 
and in the issue for the first time of fortnightly 
season tickets to watering places—a privilege which 
we can readily believe was ‘‘ largely availed of,” 
and which would be welcomed on the British lines. 
These concessions involved a greater expense 
in haulage, &c., relative to revenue, but must 
ultimately have good results. 
show a total decrease of 4915/., or about 2 per 
cent.; while goods traffic increased 128,965/., or 
about 25 per cent., and this notwithstanding that 
there was a decrease in the tonnage provided by the 
coal and blue-metal trades, owing to general de- 
pression. The increase in the live-stock trade was 
therefore greater, while the average haul must 
also have increased. The train miles run were 
greater by 5} per cent., being just under 4 millions, 
so thatit has not increased at the same ratio as the 


Passenger rates | Eas 





revenue, and the results per train mile are there- 
fore better. The earnings, 5s. 3}d., are 6d. better, 
and the expenses (3s. 23d.) 2}d. less, so that the net 
earnings (2s. 1d.) is 8}d. better than in the previous 
year, and 10}d. better than two years ago. In 
other words, the net earnings have gone up from 
263,107, to 413,034/., and as a consequence repre- 
sent 2.57 per cent., against 1.74 per cent. of the 
total capital expended on open lines. These results 
have been better in past years; but it must be 
remembered that pioneer lines seldom pay. It is 
not desirable in a new country to wait for traffic ; 
it must be encouraged, and will repay encourage- 
ment; the earnings per mile open are better than in 
the previous year, being 458/. against 424]. At 
present there is a loss on some of the lines—in 
only one case is immediate relief promised--so 
that the excess over 4 per cent. earned by the two 
principal lines is more than absorbed by lines show- 
ing deficiencies which may be justified as pioneer 
railways. The loss is 228,840l., presuming that 
all the capital has a return of 4 per cent. 

The Commissioners are fully alive to the neces- 
sity, not only of cultivating traffic, but of reducing 
expenses. On the first point various instances 
have been given, and to these may be added the 
better lighting of the carriages. One-third of the 
passenger stock is being fitted with Pintsch’s 
system of gas-lighting, the unsatisfactory oil lights 
‘*having proved a fruitful and never-ceasing source 
of complaint from travellers, particularly those 
constantly using our suburban trains.” Here, 
again, Queensland sets an example to some of the 
British companies, and particularly London lines. 
As regards the reducing of the expenses, general 
economy is being practised, and in special points a 
special effort is being made. 

A difficulty is being experienced in working 
heavy loads over the steep grades on the main 
trunk lines and the flattening of a number of 
these grades is hinted at in the report. The re- 
laying of the track with 60-lb. steel rails instead 
of 41}-lb. goes on apace. The commissioners 
express difficulty in getting rid of their old 
material, and on this point make a suggestion. By 
careful picking a large percentage of these old rails 
could, with advantage, be used for tramway pur- 
poses. As it is not likely that railway construction 
will be again entered upon for some time to come, 
unless for the completion of unfinished systems, 
it is further suggested that these rails might be 
utilised by local authorities and other bodies in the 
construction of light cheap rails through agricul- 
tural centres which might serve as feeders to the 
main and branches. There are, too, a number of 
light engines which, although not sufficiently 
powerful for ordinary purposes, would meet all the 
requirements of a light traffic on short lines. This 
seems quite satisfactory especially as ‘‘ very rea- 
sonable terms” are spoken of ; but when the Go- 
vernment have taken railways under their exclu- 
sive charge it may be thought that they themselves 
should carry out these short lines also. 





THE WEATHER OF OCTOBER, 1892. 

GENERAL impressions, which, however, are not 
always reliable, would probably lead any inhabi- 
tant of the British Islands to assert that the 
weather of October has been wet, cold, unsettled, 
and thoroughly unpleasant. Sensations, or the 
recollection of them, may be deceptive, but observa- 


‘tions cannot vacillate, and most people would be 


much surprised if they failed to support the asser- 
tion. The mean pressure and temperature of the 
atmosphere at extreme positions, to which the Isle 
of Man is central, were as follows: 








Mean Difference | Mean Difference 

Positions. Pressure. | from Normal. oer ~ = | from Normal. 
in. in. deg. deg. 
North 29.68 below 0.02 | 45 below 2 
South 29.74 ” 17 | 50 »s 8 
West 29.83 above .02 | 48 ww S 
t 29.66 below .18 | 47 aie 
Central 29.72 a ee ar ee 











The distribution of rain in frequency and amount 
has been too abnormal to be adequately repre- 
sented by the tabulated results, which are given 
for the sake of continuity. 

The daily general directions of the winds over 
these islands give a resultant from N.N.W., or 
N.W. by N. taking the estimated strength of the 
air currents into the computation, and N.N.W. as 
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inferred from the mean distribution of atmospherical 
pressure. A summary of the weather notations 
indicates that clear fine days varied between 8 in 














Places. Rainy Days. Amount, My nal 
in. in, 
Sumburgh .. ee 28 4.27 nil 
Scilly .. ee ‘i 21 3.44 below 0.26 
Valentia oo - 20 3.61 o 227 
Yarmouth .. ae 27 8.60 above 5.68 


the central and 3 in the north; overcast days 
between 18 in the north and 5 in the central dis- 
trict, 

Compared with the normal resultant, W.S.W., 
the winds have been more northerly than usual, 
consequently the air imported has been colder, 
while the rainfall, as regards quantity, has been 
normal in the north and in the south, very deficient 
in the west, exceedingly excessive in the east, and 
as regards frequency rainy days have been nume- 
rous in all districts. The winds were chiefly from 
N.W. till the 11th, thence N.E. to the 18th, 
thence N.N.W. to the 25th, S.W. subsequently. 
But the direction of the wind made no difference to 
the rain, showing that the Scotch clerk who objected 
to announce prayers for rain, saying, ‘‘ It’s no use 
praying for rain while the wind is from the N.E.,” 
must have forgotten that ‘‘When God wills all 
winds bring rain.” The mean temperature at 
8 a.M. for the entire area of these islands at sea 
level was on the Ist 48 deg., 4th 53 deg., 11th 
46 deg., 14th 49 deg., 18th 41 deg. 20th 44.5 deg., 
26th 37 deg., 29th 52 deg., 3lst 45 deg. The 
coldest day was the 26th, the warmest the 29th. 
The highest temperature, 62 deg., was reported at 
Cambridge on the 29th ; the lowest, 20 deg., at 
Llandovery on the 19th. The weather became 
quite wintry, and hoar frost occurred in various 
places on and after the 19th until the 27th, when 
it suddenly became very mild and close, and 
in most parts continued so, till the end of 
the month. Snow was reported at Stornoway on 
the 21st, 22nd, and 24th. On the 26th, while the 
temperature at Scilly was 49 deg., at Loughborough 
it was only 23 deg. ; again on the 30th the North 
Foreland reported 52 deg., Loughborough 32 deg., 
and on the 31st Dungeness 54 deg., Parsonstown 
31 deg. The morning observations of the 27th 
showed a general rise of temperature during the 
previous day of about 15 deg. ; at Donaghadee the 
change was 26 deg. Rainfalls exceeding an inch 
in twenty-four hours were measured on the 5th at 
Dungeness 1.46; Yarmouth 1.63; 6th, Stornoway 
1.00; 15th, Yarmouth 1.00, York 1.73; 27th, 
Valentia 1.71, Roche’s Point 1.45; 31st, Jersey 
1.48, London 1.27. Sturminster, Newton, Dorset- 
shire, had 2.57 in. of rain on the 28th, and 1.56 
on the 29th. Aurora was seen in North Scotland 
on the Ist, 17th, 18th, and 22nd. Thunderstorms 


‘ occurred over Great Britain on the 2nd, and light- 


ning was reported at various places on various dates. 
The greatest atmospherical pressure, 30.45 in., 
occurred on the 19th; the least, 28.8, on the 9th 
and 28th. The night of the 5th, in south-east 
England at least, had a lovely sky, ‘‘ cold, clear, 
and blue, without one fleecy cloud,” the moon 
brilliant. It recalled the lines of Keats; 
‘* The evening weather was so bright and clear, 
That men of health were of unusual cheer.” 

At 1,35 a.m. died Lord Tennyson, the moonlight 
through a pale blue sky streaming in the room. 

September left an area of low pressure with a 
cold centre over Scotland, and as its progressive 
motion was slow and erratic, its daily position at 
8 a.m. may be indicated : Ist, 29.3 in. at Holy- 
head; 2nd, 29.4, Berwick; 3rd, 29.5, Shields ; 
4th, the same; 5th, 29.3, Edinburgh; 6th, 29.0, 
Stornoway; 7th, 29.0, in lat. 58 deg. N., long. 
2 deg. E.; 8th, 29.1, in lat. 60 deg. N., long. 
1 deg. E. ; 9th, 28.85, at Aberdeen ; 10th, 29.1, in 
lat. 56 deg. N., long. 9 deg. E. ; and 10th, 29.6, 
in lat. 58 deg. N., long. 13 deg. EZ. At Green- 
wich the anemograph recorded 11.8 1b. wind pres- 
sure per square foot, on the 9th. A similar slug- 
gish and erratic wind system was observed, first 
on the Bay of Biscay on the 12th ; after travelling 
north-easterly, nearly to Paris, it turned north- 
westward ; on the 14th its centre was in Cornwall ; 
on the 16th it again made an easterly course over 
North France. While this was taking place easterly 
gales and heavy rains were experienced in Eng- 
land, the rains causing extensive floods in York- 
shire especially. Floods which occurred in the 





early days in Flintshire were thus protracted. The 
extraordinary diversity in the weather in different 
localities at the same time, and at different times 
at the same place, could scarcely be better exem- 
plified than by the meteorological observations of 
this month. Perhaps better conditions cannot be 
expected for some months to come. 
‘** For autumn’s chilly self is going 
And winter comes, which is yet colder ; 
Each day the hoarfrost waxes bolder, 

And the last buds cease blowing.” 

The weather notations would lead to the anticipa- 
tion of a good record of sunshine in the central 
and southern districts. During the four weeks 
ending the 29th the duration of bright sunshine 
estimated in percentage of its possible amount, 
was for the United Kingdom 30, south - west 
England 40, south Ireland 36, south England 35, 
central England and Channel Isles 33, north 
Ireland and west Scotland 30, north-west England 
29, east England 28, north-east England 23, east 
and north Scotland 20. 

The death rate in the metropolitan district has 
been low, about 17 per thousand per annum, 
though diseases of the respiratory system are on 
the increase in cold weather. 

Sir J. B. Lawes’ annual review of the wheat 
harvest pronounces it a poor one, the finish disas- 
trous. His estimate of the crop is four bushels per 
acre less than in 1891, and two ane than the average 
of the last forty years; the weight per bushel of dressed 
grain rather better than the average ; the produce 
of straw considerably below the average and much 
damaged. He computes the yield in the United 
Kingdom, available for consumption, at less than 
seven millions of quarters, whereas the require- 
ment for the ensuing year is nearly twenty-nine 
millions. Until the middle of June there wasa 
prospect of a fair crop of wheat in many localities, 
but the frosts which occurred about that time did 
immense damage. The result was blight and 
mildew over large areas. Lastly, the harvest 
weather was very unfavourable. Local rains, the 
air damp and vaporous, with little motion, made 
harvest tedious in September, and deteriorated the 
condition of the crop. The heavy and persistent 
rains of October spoilt the crop still standing and 
greatly delayed the gathering of it. Wheat is the 
failure of the year ; the crop being small in quan- 
tity, badly rusted and poor in quality. Barley is 
deemed an average crop. Oats are under average 
for quantity, poor in quality. 





NOTES. 
Tue Repvucrion or Iron. 

IN a suggestive presidential address to the South 
Staffordshire Institute of Iron and Steel Works 
Managers last Saturday, Mr. Thomas Turner re- 
ferred to the difliculties of a more perfect applica- 
tion of the fused oxide of iron to cast iron in the 
production of iron and steel. This application is 
obtained in the puddling furnace by great manual 
labour and in a Siemens furnace by lengthened 
time. In both cases heat is generated in the fur- 
nace by the reaction that takes place, the combina- 
tion of oxygen with carbon or silicon producing 
much more heat than is required to release the 
oxygen from iron. On a small scale Mr. Stead has 
obtained good results by shaking the materials to- 
gether violently in a red-hot crucible. On a larger 
scale, Mr. Turner suggests, that if a large covered 
vessel, previously heated by a preceding operation, 
were charged with fluid cast iron, and also with the 
necessary quantity of fluid oxide of iron, melted in 
a separate furnace, and after properly closing this 
vessel it were violently agitated to produce a froth 
or emulsion of the two liquids, the reaction would 
be complete in a very short time ; heat would be 
evolved, and the iron and cinder would remain 
perfectly fluid, so as to be poured out at the com- 
pletion of the charge. Silicon, carbon, phosphorus, 
and other impurities would be removed without 
waste, but with an actual increase in the weight of 
the iron charged, and no ordinary fuel and no 
forced blast would be needed. Enormous practical 
difficulties connected with wear and tear and similar 
matters would have to be encountered and over- 
come in carrying out such a process on a large 
scale, but the simplicity of the process renders it 
very fascinating. 

THe Epison Lamp Patent IN AMERICA. 

The second claim of the Edison incandescent 
lamp patent has been upheld by the United States 





Appellate Court. This decision is not, we believe, 
such as to give the Edison Company control over 
the manufacture of incandescent lamps, and in 
view of the short time the patent has still to run, 
it is unlikely that the Edison Company will take 
any very oppressive measures against other manu- 
facturers. From the remarks of Judge Wallace, 
who tried the case in the first instance last year, 
it would appear that the Edison Company were 
fortunate in getting an award in their favour 
at all. His Honour said that he thought that 
“the greatest cloud that hung over the patent 
was in its claims—in the language of the patent 
itself. He did not much blame any infringer 
for assuming that he could go on and make any 
sort of an incandescent lamp without fear of the 
patent.” The above remarks are very @ propos, 
as there has been undoubtedly in many electrical 
patents an attempt by vagueness of language to 
make the patent cover anything and everything, 
with a view to mulcting future discoverers in 
royalties, a sort of ‘‘ fishing” patent in fact. The 
Westinghouse Company have, we understand, 
already arranged to bring out a new lamp which 
does not infringe the Edison patent. This new 
lamp is said to require no platinum, and is made in 
separate parts so that the burner can be renewed 
and the bulb and other parts used over and over 
again. It is also claimed that by a new discovery 
the burner is rendered stable, its life prolonged, 
and its efficiency increased. The lamps are to be 
manufactured almost entirely by machinery, and 
the cost to the consumers will, it is claimed, be 
reduced from 30 to 50 per cent. ‘These are large 
promises, and it remains to be seen if they can be 
kept. 


Patent Litigation In CEYLON. 

Before the leaf of the tea plant can be packed 
for market it has to be rolled up into the well- 
known shape. In China this is done by hand, but 
in India and Ceylon European planters prefer to 
employ machinery for the purpose. Very suc- 
cessful machines have been devised by Mr. William 
Jackson, and are most extensively employed in 
Ceylon and elsewhere, where they have been in use 
for some years. Recently other machines have been 
introduced by Mr. John Brown, with the result 
that Mr. Jackson has brought an action for in- 
fringement of his patent. This was tried some time 
ago before the ordinary court, and resulted in a 
verdict for the defendant. We have not the text 
of the judgment before us, but from what appears 
in an article in the Ceylon Observer, it would seem 
that Brown’s machine was declared to be ‘‘ an im- 
provement on Jackson’s.” Whether it was thought 
that this removed it from the scope of Jackson’s 
patent or not we do not know, but for some reason 
or other the judge decided in favour of Brown. 
The case was then carried to the Supreme Court, 
which gave judgment in September, reversing the 
finding of the Court below. Patent litigation is so 
infrequent in Ceylon that the case will form one 
of the landmarks in its legal history. The judges 
appear to have gone into the merits of the two 
machines very fully, and to have applied the 
doctrine of ‘‘ mechanical equivalents” as freely as 
if they had had a mechanical education. There seem 
to have been considerable difference between the 
two machines in appearance, but the Chief Justice 
dismissed these one by one until he came to the 
underlying principle, which he declared to be the 
same in each case. Mr. Jackson’s patent was up- 
held and Mr. Brown’s machine declared to be an 
infringement of it. 


SANITATION IN SALFORD. 

The difficulty of disposing of sewage sludge and 
domestic refuse is making itself felt acutely in Sal- 
ford, as in many other places. The construction of 
the Manchester Ship Canal has practically removed 
the Irwell, which formerly was the convenient re- 
ceptacle for most of the waste solids and liquids from 
the towns on its banks, and has necessitated that 
none but fairly pure effluents should be permitted. 
The sludge, which results from the precipitation 
processes adopted, has now to be dealt with in some 
way, and lately the River Conservancy Committee 
of Salford instructed the borough engineer, Mr. 
Joseph Corbett, to report on the best means for 
its disposal. In response, he has elaborated two 
plans, one for pressing the sludge, and afterwards 
burning the cakes in destructors, and a second for 
carrying the wet sludge out to sea. The former 
plan would entail an outlay for buildings, presses, 
&e., of 5500/., and an annual expenditure of 22791., 
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equal to 6}d. per ton of wet sludge, or 2s. 1d. per 
ton of sludge cake, the output being 48 tons per 
day. To burn the cake would require six Horsfall 
destructors, costing (without chimney which is al- 
ready in existence), 1700/., and an annual expense 
of 4807. It is proposed to pass the hot gases 
through two steam boilers, each 15 ft. long, and 
7 ft. in diameter, and having 270 tubes 3 in. in 
diameter. These boilers would supply steam to 
the sewage pumping machines, and save the coal 
now employed. They would also drive the fans for 
the forced blast and the destructors, and supply 
60 horse-power for the sludge presses, their total 
output being 180 horse-power. The two boilers, 
with fittings, are estimated to cost 9501. The des- 
tructors are to be fitted with cyclone dust collectors, 
at a cost of 1100/., and are to be fed with air drawn 
by two Sturtevant blowers from the sewers. The 
destructors would discharge 5840 tons of hardclinker 
per year, to be tipped at a cost of 584/., if ground 
could be found for it. The second plan contem- 
plates burning 48 tons of domestic refuse per day, 
and sending the sludge to sea, the cost of the 
tanks, pipes, and steamers being 10,500). The 
annual expenditure is estimated at 2880/. for 240 
cargoes of 400 tons each, or 7d. per ton of sludge. 
At present the Salford authorities are spending 
annually 1100/. for sludge disposal, 2000/. for land 
for tips, and 6301. for coal for pumping, or 37301. in 
all. If the first scheme were adopted, the estimate 
shows a trifling saving. The second scheme would 
provide for the disposal of 17,520 tons of domestic 
refuse, at present costing 1s. 6d. per ton, and 23,000 
tons of trade refuse, &., at 1s. 6d. per ton, and 
shows an annual saving of 26101., besides leaving 
no awkward residue to be dealt with. The success 
which has attended carrying sludge to sea from the 
metropolitan district, is likely to give popularity 
to this method of disposal. It has the merit of 
being final and complete. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 26, 1892. 

A LARGE amount of work is projected, calling for the 
product of plate and structural mills. Contracting 
engineers variously estimate the prohable requirements 
for the new year at 30,000 to 50,000 tons. That is, 
they say that if the projected work is prosecuted, 
orders for that amount of material will be placed 
before the close of December. There is a very heavy 
demand, and the prospect for a still heavier demand 
for this kind of material is better than it has been for 
years. Prices are firm at 2.10 dols. to 2.30 dols. for 
beams, tees, and channels. Orders have gone abroad 
for small lots, but it is expected that the Carnegie 
mills will shortly resume and save dependence upon 
foreign sources of supply. Steel rails are quoted at 
30 dols. at eastern mills and demand is dull. Steel 
billets are 24.50 dols. to 25.50 dols. at eastern points. 
Advices from western points show a healthy condition 
of the iron trade for everything except steel rails. 
Merchant bar and merchant steel are quite active. 
The nail factories have been kept busy all through the 
year. The skelp iron and muck-bar makers have sold 
enough to absorb their entire output for the next 
thirty days. No changes in quotations have been 
noted. The pig iron output continues heavy. Quite 
a number of furnace managers are contemplating the 
advisability of blowing in, but the present market 
conditions do not justify any heavy increase in pro- 
duction. The southern furnaces are selling their 
accumulations of the summer without difficulty. 








THE APPLICATION OF FORCED DRAUGHT 
TO MARINE BOILERS. 
To tHE Epitor oF ENGINEERING. 

Str,—In the letter on ‘‘ Forced Draught” in your issue 
of the 2ist ult., Mr. Benbow seems not to have given the 
matter the time and thought that the subject requires. 
He considers the evils are to be found in the construction 
of the combustion chambers, and then goes on to state 
the forces acting on the tubeplate. : 

With reference to cause No. 2 (lengthening of tubes by 
expansion) this is also true to the same extent when 
natural draught is being used, for the temperature of the 
tube on water side, and for about one-half its thickness, 
is practically the same in both cases, and there could only 
be at most an exceedingly small additional expansion in 
the case of forced draught, as the colder half of tube 
would resist any expansion due to the more highly heated 
surface. 

The same is true of cause No, 3 (the expansion of top 
and sides of combustion chamber). 

Cause No. 4 (the steam pressure) also applies to natural 
and forced draught, al we are now left with cause 
No. 1 (the difference in temperature of the sides of tube- 
plane) the only cause applying particularly to forced 

raught. 

Mr Benbow observes that leaky tubes are more preva- 
lent in new boilers, and attributes this to their being fitted 
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cold—but here he gives no reason why—and further states 
that after the boilers have been in use, and the leaky tubes 
re-rolled, the tubeplate in all probability assumes a more 
definite shape—this statement seems a little indefinite. 
With respect to the above facts I would suggest the fol- 
lowing reasons, namely, that the tubes being simply 
expanded into the tubeplate and caulked, the effect is to 
make a good joint on the fire side of tubeplate, as shown 
exaggerated in Fig. 1, and in the case of a boiler worki 
with natural draught, and then increased to fore 
draught, the fire side of the tubeplate is of necessity 
raised to a very high temperature, while the water side 
remains at the same temperature as before, the effect of 
which is to cause the holes in tubeplate to become conical 
towards the fire side, as shown exaggerated in Fig. 2. 
This produces an internal stress between the molecules of 
the plate, and if the tubeplate be heated excessively, or 
should it be too thick, a small permanent set may be pro- 
duced on the fire side (A, Fig. 2) of the plate, owing 
partly to the plasticity of the material at high tempera- 
tures, the result of this being—as in some cases—that the 
tubes are continually leaking. 

Further, the tubes do not expand to the same extent 
as the holes in tubeplate, because their inner surfaces are 
always at a lower temperature than the tubeplate, being 
comparatively very much thinner. 

When the boiler has been worked for some time, the 
small spaces (B), Fig. 1, are filled up with dirt, 
and incrustation from the water in boiler, and thus the 








Mr. Benbow goes on to cite a case where brass tubes 
were found to work well, and infers that this was owing 
to their greater ductility in conforming to the shape of 
holes in tubeplate when distorted ; but if we consider the 
soft nature of the heated brass we will see, that if there 
had been any elongation of the hole the tube would have 
simply collapsed slightly. The actual reason, I consider, 
is to be found in the fact that the expansion of brass is 
nearly twice that of iron or mild steel, and thus the tube, 
though not so highly heated, would follow up the expan- 
sion of the hole in plate, keeping the joint tight. 

The efficacy of a thin tubeplate follows from Mr. 
Yarrow’s experiments, and also from the above reasoning, 
as a thin tubeplate means asmaller difference of tempera- 
ture of its surfaces, with the same rate of transmission of 
heat ; and, therefore, less expansion of the fire side of 
tubeplate. 

Mr. Benbow next suggests a method of fitting all the 
tubes to form stays; but simply expands and beads the 
smokebox end, considering that screwing is not necessary ; 
but if expanded and beaded the tube would form a stay 
only in one direction, and the ordinary expansion of com- 
bustion chamber would cause it to work in the smoke- 
box end. 

Instead of fixing the tubes in this manner I would 
suggest the following alternative methods : 

1. By using a tube screwed at smokebox end and turned 
slightly conical at the other, the hole in tubeplate to be 
either conical right through, as in Fig. 3, or coned from 
both sides as Fig. 4. The tubeplate to be heated to a 
temperature of about 500 deg. Fahr., and the tubes 
screwed into place; and in case of Fig.3 beaded, or in 
Fig. 4 expanded. 

2. By means of thin brass timbles screwed on to ends of 
tube and into tubeplate simultaneously. 

3. The tubes to be screwed internally at both ends, and 
of such length as to fit in between the tubeplates, their 
internal diameter being equal to that of the holes in 
tubeplate ; then into each end of tube a thimble to be 
screwed, as shown in Fig. 5. The inside of thimble to be 
made polygonal to admit a plug tool for the purpose of 
screwing it into position. 

If thought necessary a thin packing ring of asbestos 
or other material might be inserted at A, Fig. 5, and also 
if required that the tube should be of uniform bore it 
might be made with a socket at each end, but this I con- 
sider unnecessary and expensive. 

The above method has theadvantage:1. Of a thoroughly 
efficient stay. 2. When the thimble B, Fig. 3, is worn or 
burnt away it may be easily and cheaply renewed. 3. 
The tubes are easily removed and replaced. 4. It re- 
quires no special skill to fit in place. 

Mr. Benbow’s idea of curving and corrugating the 


crown plate of combustion chamber, if not beneficial in 
taking up expansion, would at least strengthen that part, 
and do away with the necessity for so many stays. 
Another point neglected more or less in the present 
construction and working of boilers, is the obtaining of 
as good circulation as possible on the tubeplate of com- 
bustion chamber. This would not only help to prevent 
leakage, but would increase the efficiency of the boiler. 


Yours trul 
R. H’ CABENA. 


‘MARINE FIREMEN” AND THE “ IONA.” 
To THE Epritror oF ENGINEERING. 

Srr,—I have read with considerable satisfaction and 
much pleasure your leader re “‘ Marine Firemen,” in your 
last week’s number. Unfortunately there is one state- 
ment which I cannot allow to pass without comment. 
You quote Mr. Murphy as saying: ‘‘ Where would be 
the decimal point in the records of the trials of the Iona 
if, instead of picked firemen, and the careful supervision 
they had in this case,” &c., and again, “although the 
men engaged in the Iona’s trial were vastly different, in 
any case, to the firemen that are often engaged.” I be 
to say, emphatically, the firemen were not picked, an 
the supervision was not special, As superintendent engi- 
neer for the company Imadeit a sine qud non that the 
trial should be considered under ordinary sea-going con- 
ditions. Had Mr. Murphy carefully read my remarks at 
the discussion he would have seen the ‘‘ decimal point” 
existed practically the same on the trial afterwards made 
by the chief engineer, and also over the four voyages, de- 
tails of which I gave (two of these voyages were to India), 
as in the Institution trial. 

I am, Sir, yours faithfully, 
J. R. FOTHERGILL. 

West Hartlepool, October 3), 1892. 








THE VALUE OF THE STEAM JACKET. 
To THE EprtoR oF ENGINEERING. 

S1r,—There can be no doubt ampere the value of 

steam jackets when properly fit and worked. The 
disadvantages are the increased first cost and the exces- 
o- weight, especially when very high-pressure steam is 
used. 
Carrying out experiments with high-pressure steam 
many years ago, instead of steam in the jackets, I used 
hot gas. The cylinders, including the valve jackets, were 
enveloped in thin steel casings, and the products of com- 
bustion from petroleum lamps'fitted with Bunsen burners 
were led into the space between the cylinder walls and 
the casings. By gradually reducing the area for the 
passage of the gases, the whole length of the cylinders 
was uniformly heated. Each cylinder was provided with 
a separate lamp, so that the heat in the jacket could be 
regulated in accordance with the temperature of the 
entering steam. 

The above-described arrangement gave perfect satisfac- 
tion, and I trust it may be of service to some of your 
readers. ? 

Yours truly, 

Harrow, October 30, 1892. Horatio PHILuips. 





THORNEWILL AND WARHAM’S WINDING 
ENGINES. 
To THE Epitor or ENGINEERING. 

Srr,—As I expected, Messrs. Thornewill and Warham 
have no defence to make for the diagrams of their en- 
gines. Their request for an indicator diagram is some- 
what indefinite, and admits of a double in retation. 

There are two cut-offs, viz.: the cut-off by trip near 
half stroke, and the cut-off as an ordinary slide valve cut- 
off near the end of the stroke. I do not suppose, how- 
ever, it is this latter cut-off that is meant, as such a cut- 
off is neither necessary to start the engines, nor run their 
load, and is only the result of, as I stated in my last 
letter, subordinating economical considerations to that 
of having a trip gear that will cut off near half stroke. 
As regards a diagram, then, that will show a cut-off later 
than half stroke, and release and compression occuring 
at earlier periods than practically the ends of the stroke, 
any engine fitted with cornish equilibrium valves actuated 
direct ay link motion, will give such a diagram, and 
Messrs. Thornewill and Warham must be perfectly well 
aware of that, without the production of a diagram to 
prove it. Their fuller reply, I hope, will not emphasise 
the statement of ‘‘ Valve Gear,” that they are unaware 
of the possibility of having a reversing engine fitted with 
a trip gear, trip later than half stroke. 

When I wrote my last letter, I was fully prepared to 
find some correspondent such as ‘* Valve Gear,” point out 
my little ‘‘ mistake.” I am glad to find my diagram has 

roved ‘‘certainly interesting” to him, and I fancy when 
Re understands it, he will find it still more interesting. 
That he does not understand it, is very evident from his 
remarks about ‘‘ both the steam and the exhaust valves 
being operated from the same eccentric.” If he wil] again 
examine the diagram, he will find that the steam and ex- 
haust valves are ‘‘not operated by the same eccentric.” 
Most reversing engines have two eccentrics, but the fact 
is strangely overlooked at times. 

From this, zens correspondent’s notions as to what can 
be done ‘‘ without the necessity for any such mechanism 
as he suggests,” will, I’ve no doubt, undergo a considerable 
change, and while on the change, I would suggest he also 
change his ideas as to the effect of ‘‘ notching up to sa: 
8.” I£*‘ Valve Gear” knew anything at all about this 
class of engine, he would know there is “‘no” notching 
up. That is what the governor and trip gear are intro- 





duced for, and I am of opinion that ‘‘ Valve Gear ” him- 
self has not considered the effect of notching up. The 
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effect of notching up to §, as suggested, is the governor 
and trip gears are thrown entirely out of action, and 
might as well be in the scrap heap, as on the engine, for 
any use they would be. Perhaps ‘‘ Valve Gear” likes 
ornaments. By notching up, the cut-off takes place as 
an ordinary slide valve cut-off. 

Trusting I do not trespass overmuch on your space. 

Tam, yours truly, 
Jas. DUNLOP. 
10, Vincent-street, Bolton, October 29, 1892. 





THE TAXATION OF MACHINERY. 
To tHe Eprror of ENGINEERING. 

Srr,—In reply to Mr. G. Humphreys Davies’ letter, I 
merely wish to cali your readers’ attention tc the fact that 
he does not dispute any of the four facts raised in my 
previous letter. 

The important point, and in fact the only point worth 
considering, was that the paragraph ‘‘ communicated ” in 
the tirst instance led the public to believe that the ques- 
tion of rating machinery had been raised and fought out 
on opens when, in fact, it was compromised on a tech- 
nical point, 

The gross estimated rental, which included the value 
of the machinery, was admitted by Mr. Davies to be cor- 
rect, and the ‘‘ technical” point, 7.¢., than an insufficient 
deduction had been made for repairs, &c., to arrive at the 
ratable value, was taken by him on which to fight the 
appeal, and the question of the ratability or non-ratability 
pmo Cn was never discussed, heard, or tried. 

Herewith I send you memorandum of the notice of 
appeal, which, if you have space, I shall be obliged by 
your publishing. 

With reference to Mr. Humphreys Davies’ challenge 
to fight what he calls the simple issue as to whether 
‘*machinery is ratable or not,” this is the first time I have 
heard of it. 

To simply go and ask the Queen’s Bench Division of 
the High Court of Justice whether machinery is ratable 
or not would be absurd in face of the following fact—that, 
in what is known as the West Ham Distillery case, the 
Court of Queen’s Bench was asked the same question, and 
Mr, Justice Blackburn said : 

‘*In this case, which is, perhaps, not so stated as to 
bring out the precise point intended to be or which might 
have been raised, the Court is asked if certain articles 
described are liable to be rated,” and the Court held they 
were not, but Blackburn, J., said: 

‘*Now I am not prepared to say that the various 
articles described in the present case may not be taken 
into account as enhancing the value of the premises, but 
that question is not asked, and we are only to say 
whether the things are ratable.” 

Yours faithfully, 
Jno. Hunt HEDLEY. 

Sunderland, October 30, 1892. 

Extract from notice of appeal, dated September 22, 
1892, and signed by Messrs. Arnold, Williams, and Co., 
solicitors : 

‘*That they (the Ford Works Company) are in the said 
rate or assessment overrated in respect of the net yearly 
value of the tenements, land, and premises occupied by 
them in the township aforesaid, being and therein de- 
scribed as paper and chemical works, and the land, 
buildings, reservoir, machinery, fixed plant, and sidings 
connected therewith, inasmuch as from the gross annual 
value of the said assessment a sufficient deduction from 
the said gross annual value has not been made as required 
by the statutes for the cost of the repairs, insurance, and 
other expenses necessarily incurred in order to keep the 
said paper and chemical works and the land, buildings, 
reservoirs, machinery, fixed plant, and sidings connected 
therewith in a state to command the gross annual rent of 
3540/., at which they are assessed in the said rate.” 


NAVY BOILERS. 
To THE Eprror or ENGINEERING. 

Srr,—It is worthy of note that the Engineers’ Depart- 
ment of the Italian Navy, which is well to the fore not 
only in adopting improvements resulting from the ex- 
perience of other nations, but also in making practical 
experiments for themselves, has for some time past 
realised the advantage of the three points insisted upon 
by Mr. Benbow in his letter published in your issue of 
the 2ist October for the effective fixing of the tubes in 
boiler tubeplates. 

Six boilers of locomotive type for seagoing torpedo 
boats have been constructed in the works of Messrs. 
Anealdo at Sampierdarena, one of which has a large 
corrugation all round the bared part at the tube-box end. 
Another has the tubeplate only 4 in. thick. and two 
others have the tubes fitted with a good shoulder on the 
inside of the tubeplate and are beaded over on the other 
as suggested by Mr. Benbow, but are even better secured, 
being screwed in the tubeplate up to the shoulder. One 
of these has brass tubes and the other steel. 

Without doubt the principle advocated by Mr. Benbow 
of alsolutely fixing the tubes in the tubeplate at the fire- 
box end and in some manner to allow them an oppor- 
tunity of *‘ breathing” at the other end is the sound one, 
and to carry the plan out thoroughly, the stay tubes must 
necessarily be abolished. 

‘This method can be well arranged for in a marine boiler 
of the locomotive type, as its construction permits the 
ready application of a corrugated ring at either end of the 
barrel part; but for the ordinary type of return tube 
marine boilers it is no easy matter, especially when they 
happen to be for a war vessel and one is pinched for room 
in every direction. 








ie f Cuas. pk GRAVE SELLS. 
Cornigliano, Ligure, October 26, 1892. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done in the warrant market last Thursday 
at somewhat better prices. The transactions were again 
contined to Scotch iron, and were mostly for single war- 
rants of 500 tons. Prices improved 24d. per ton, but 6d. 
of that gain was lost by the close of the market. Sellers 
of Cleveland iron were firm at the previous day’s advance, 
while buyers were offering 14d. per ton less ; and sellers 
of hematite iron raised their demands 14d. per ton, 
while buyers remained at the prices of the preced- 
ing day. In the course of the forenoon a lot of 
buying was done to cover over-sales. At the close 
the settlement prices were—Scotch iron, 41s. 3d. per 
ton; Cleveland, 37s. 9d. ; hematite iron, 47s. 6d. per ton. 
The total sales reported during the day amounted to 
some 6000 or 7000 tons. There was a quiet and easier 
tone in the market on Friday forenoon, but in the after- 
noon a better demand prevailed, and prices hardened. A 
— good business was done in Scotch warrant iron, 
one lot of 7000 tons changing hands. Buyers closed in 
the forenoon 1d. per ton lower, but that loss was re- 
covered, and prices went up 14d. per ton higher on the 
day. For Cleveland iron sellers were firm at their 
Thursday’s quotation, but buyers were offering 14d. less, 
and they were then 6d. per ton under sellers’ prices. 
Sellers of hematite iron were firm in their notions, 
and buyers remained steady at 44d. per ton under 
sellers’ quotations. The closing settlement prices were 
—Scotch iron, 41s. 44d. per ton; Cleveland, 37s. 9d.; 
hematite iron, 47s. 6d. per ton. Monday’s warrant 
market opened rather quiet in the forenoon, and not over 
1500 tons changed hands at the morning meeting of the 
‘*ring,” and those were chiefly on forward order. No 
improvement in business was reported in the afternoon, 
only about 2000 tons changing hands, all Scotch, and the 
closing quotation was 1d. per ton lower. Nothing was 
done in Cleveland or hematite iron, which, however, 
closed steady and unchanged in price. The settlement 
prices at the close were—Scotch iron, 41s. 3d. per ton ; 
Cleveland, 37s. 9d.; hematite iron, 47s. 6d. per ton. At 
the forenoon market on Tuesday about 10,000 tons of 
Scotch iron were sold, and the tone of the market was 
flat, the cash price dropping 1d. per ton. The principal 
business, however, was on month account. It was re- 
ported that as much as 54 per cent. was offering to get 
iron carried for a day, the regular rate being 4 per cent. 
No business in Cleveland or hematite iron was reported, 
but the cash quotation of the former pas way 3d. per ton 
at 37s. 9d. sellers. A fairamount of business was done 
in the afternoon, the quantity of Scotch iron totalling 
about the same as in the forenoon, with the addition of 
1000 tons of Cleveland. At the close the settlement prices 
were—Scotch iron, 41s, 3d. per ton ; Cleveland, 37s. 74d. ; 
hematite iron, 47s. 6d. per ton. The market was fairly active 
this forenoon, and about 10,000 tons of Scotch warrants 
changed hands at former prices. Cleveland iron was 
nominally 3d. per ton lower in price. No material change 
took place in the afternoon, and Cleveland and hema- 
tite iron remained without any sales being reported. 
The following are some of the current quotations for 
No. 1 special brands of makers’ iron: Gartsherrie, 51s. 

r ton; Calder, 51s. 6d.; Summerlee, 52s. 6d. ; Lang- 
ae, 53s. 6d.; Coltness, 55s. 6d.—the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
49s. 6d. ; Shotts (chipped at Leith), 63s. 6d.; Carron 
(shipped at Grangemouth), 53s. per ton. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
7541 tons, as compared with 5766 tons in the correspond- 
ing week of last year. They included 1070 tons for 
Canada, 200 tons for Australia, 1111 tons for Italy, 480 
tons for srry 135 tons for China and Japan, lesser 

uantities for other countries, and 3995 tons coastwise. 
There are 76 blast furnaces in actual operation in Scot- 
land, the same as at this time last year. The stock of 
pig iron in Messrs. Connal and Co.’s warrant stores 
stood at 358,579 tons yesterday afternoon, as compared 
with 362,083 tons yesterday week, thus showing a reduc- 
tion for the week amounting to 3504 tons. 


Coal Trade.—There is little change to report in the coal 
trade. Ell and main coals are in good request for early 
shipment, and for the better qualities of household coals 
there is a fair demand. Steam and cannel are not so 
much wanted. The prices show scarcely any alteration, 
the figures to-day at Glasgow harbour being as follow : 
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The report from Ayrshire states that the trade has 
been in a quiet condition during the past week, with a 
decided downward tendency in wore of prices. No 
signs of improvement are shown in the home department 
of the trade, and so far as Ayrshire coal is concerned 
there is a falling off in the shipments. But at the four 

rincipal ports of the county the shipments have been 
igh, owing, however, to orders placed with the Lanark- 
shire coalmasters. All over Scotland the shipments for 
the week were high. 


Contract for a Sugar Refinery in the East.—Messrs. 
J. and R. Houston, engineers, Greenock, have obtained 
a contract to build and fit up a large sugar refinery in 
the East. The buildings are on an extensive plan, and 
when completed will be capable of turning out 800 tons 
of refined sugar per week. All the latest improvements 
in plantand machinery are to be supplied, and the place 
fitted up with electric light. The contract will give 





employment to a large number of engineers and copper- 
smiths. 


Shipbuilding Contracts.—Messrs. William Hamilton 
and Co., Port-Glasgow, have just booked an order for a 
passenger vessel of fair dimensions for Africa; and it is 
stated to-day that Messrs. William Simons and Co., 
Renfrew, have received an order to construct a dredging 
vessel for special service at Portsmouth Harbour. 


Clyde Shipbuilding Trade; Launches during October. 
—This branch of trade is getting to be very depressed, and 
the prospects are exceedingly gloomy. The condition of 
the trade may be judged of by the fact that during the i yes 
month the new shipping launched only amounted to 
about 17,000 tons, most of the vessels, of which there 
were 21, being of comparatively small dimensions. In 
October, 1886, however, the output was decidedly under 
9000 tons, but that was a year of great depression in the 
trade ; and in the corresponding month of last year the 
output was just about twice that of the past month. 
Over the ten months now gone the new shipping 
launched from Clyde yards totals up to 294,546 tons, 
which has not been equalled in any corresponding 
period since the years 1882 and 1883. The only 
vessel of any size launched during the past month 
was the Pra | steamer Tantalus, 3600 tons, built by 
Messrs. Scott and Co., Greenock, to the order of the 
Ocean Steamship Company of Liverpool. The next 
steamer as to size was the Satrunji, 1200 tons. One of 
the sailing vessels launched during the month was a ship 
of 2700 tons deadweight carrying capacity. 


Refuse Destructors3.—The Glasgow municipal autho- 
rities have no fewer than three works in operation at 
which destructors have been erected for the treatment of 
street refuse, &c. Anotherin the extreme east end of 
the city will shortly be started, near the great sewage 
works now in ee and in the suburban burgh of 
Govan to the south-west one is soon to be erected at a 
cost of between 7000/. and 8000/., exclusive of the site. 


LIncigen Light System.—The business of the Lucigen 
os Company, Limited, Westminster, including home 
and foreign patents, patterns, and stock, has just been 
purchased by J. M. Adam and Co., who have transferred 
the manufacture to their works at Ilrox, Glasgow. This 
firm, who represented the late company in the north, have 
been successful as contractors, in erecting the Lucigen on 
improved principles, and have presently some large con- 
tracts on hand for lighting shunting stations on railways, 
including the Carstairs Junction. 








NOTES FROM SOUTH YORKSGAIRE. 
SHEFFIELD, Wednesday. 

Disputes Pending in the Coal Trade.—The union 
officials’ report that disputes at Woolly, Hoyland, Silk- 
stone, and Topcliffe, are coming to what may be termed 
a crisis, and unless settlements at these collieries are 
brought about within the next three weeks in all proba- 
bility they will be set down. The men say that much 
time and money have been spent in deputations to these 
firms with the result that one or two seams are idle 
already. 


A * Play Weck” at Christmas.—The council of the 
Yorkshire Miners’ Association have this week considered 
the question of a play week at Christmas. After consider- 
able discussion it was decided to ask the Miners’ Federa- 
tion of Great Britain to convene a special conference 
{o consider the question. The resolution will be for- 
warded to — quarter in due course. The council 
also considered the desirability of forming a contingent 
fund, from which members who are thrown idle through 
no fault of their own can be supported. Several cases 
have of late occurred, such as stoppages brought about 
by boys refusing to work and other causes, in which the 
officials have been unable to break through the rules and 
grant relief to the unemployéd men. The council agreed 
to form a contingent fund to meet the following causes: 
collieries, or portion of collieries, being stopped on 
account of accidents, repairs, breaking of machinery, 
inundations, falls of roof, ba ar gg fires of any kind, 
full or partial closing of collieries, temporarily or per- 
manently. It may be noted that supplies of coal are 
above market requirements, and at some of the pits there 
are considerable stocks. Rates for steam coal have a 
downward tendency. 


Settlement of the Strike at Messrs. Joseph Rodgers and 
Sons, Limited.—The pocket-knife cutlers of this firm have 
been on strike for many weeks, resisting a reduction in 
wages, and have received important support from the 
federated trades of the town and the colliers. As there 
appeared no likelihood of a settlement, the whole of the 
forgers, grinders, and cutlers in other departments, gave 
notice to leave with a view to bring greater pressure to 
bear on the firm. These notices expired last Saturday, 
and since then there have been interviews between te 
representatives of the men and the employers with the 
result that an amicable settlement has ro arrived at, 
and the hands will at once resume work. 


Engineering Industrics.—The contioued depression in 
the engineering trades is causing much distress in the 
ranks of the mechanics, as it is computed that at least: 
3000 hands in the district are out of employment. There 
is a large percentage of non-unionists, and in many 
cases these are accepting reduced wages rather than be 
thrown out. One or two locomotive builders have good 
orders in hand, and there is a fair call for mining machi- 
nery, but taken in the bulk business is really bad and 
little improvement is looked for this side of Christmas. 


Iron and Stcel.—The local pig-iron market is very firm, 
and buyers are placing ordersat the fullcurrent rates of last 
month. Forge is in short supply and stocks are low. In 
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manufactured irons the call is principally for best and 
medium qualities and best boiler plates, both iron and steel, 
principally on home account. Orders for railway material 
continue to be'placed, and it is known that some of the 
most important home companies have additional ones to 
issue. Hematite pig, suitable for local use, has risen to a 
minimum of 60s. per ton delivered at Sheffield or equal. 
No further contracts for armour plates are to hand, and 
it is thought the authorities are awaiting the results of 
trials with steel plates before placing fresh orders. For 
marine material the demand remains below the average. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday our weekly 
market was only thinly attended and the amount of busi- 
ness transacted was but small. Buyers would only pur- 
chase small lots of iron for immediate delivery, as they 
regarded prospects as quite as discouraging as ever, and 
some of them did not care much about purchasing at the 
market rates. One or two makers asked 38s. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, but 
there were lots of both producers and merchants willing 
to dispose of the ruling quality at 37s. 9d., and a 
few lots changed hands at that latter figure, although 
several buyers were not disposed to pay more than 
37s. 6d. The lower classes of iron were fairly steady, 
No. 4 foundry realising 36s. 9d. and grey forge 36s. 3d., 
both for prompt delivery, but some firms were willing to 
accept rather less than these figures. Middlesbrough 
warrants opened 37s. 6d. and closed 37s. 74d. cash 
buyers, but the quotations were purely nominal, there 
being no business doing in them and the price simply 
following the Glasgow market. Hematite was pretty 
firm and makers stated that they had not a great deal 
for sale notwithstanding the slackness in the steel trade. 
For mixed numbers of east coast brands about 47s. 6d. was 
the general figure. There was nothing new in Spanish 
ore, rubio remaining at 12s. 14d. ex-ship Tees. To-day 
affairs were very quiet, and prices not quotably altered 
were, if anything, rather weaker. Few sellers, however, 
would mention less than 37s. 9d. for prompt No. 3, but 
buyers, as a rule, would not give more than 37s. 6d., and 
a little iron was reported sold at 37s. 74d. Middles- 
brough warrants fell to 37s. 44d. cash buyers. 


Manufactured Iron and Steel.—These industries remain 
in a very unsatisfactory and discouraging condition, and 
hardly anybody connected with them speak otherwise 
than despondently of the future. New orders are most 
difficult to secure in spite of the exceedingly low rates 
which are now ruling, and many establishments are badly 
employed. Iron ship-plates and iron ship angles are put 
at 4/. 17s. 6d., while steel ship-plates and steel ship angles 
are each as low as 51., all less 24 per cent. discount. The 
prices of steel rails are fairly well maintained, heavy 
sections being about 4/. 2s. 6d. net at works. 


Iron and Steel Shipments at Middlesbrough.—The cus- 
toms returns of the shipments of pig and manufactured 
iron and steel from Middlesbrough during the month of 
October are of an unsatisfactory character, showing, 
they do, considerable decreases in the totals, Prevesti 
as compared with the corresponding months. The clear- 
ances of pig iron coastwise show an increase of 9551 tons 
on September, but a decrease of 7562 tons is shown 
on those for October last year. The clearances to 
Scotland amount to 13,095 tons, a decrease of 355 tons 
on September, and a decrease of no less than 14,767 tons 
on October last year. The shipments of pig are 65,417 
tons, 10,150 above those of September, and 18,339 tons 
below those of October last year. Germany has taken 
about 2623 tons less than in September, and about 1219 
tons less than in last October. The clearances of manu- 
factured iron show a decrease of 2553 tons on September, 
and of 1963 tons on October, 1891. The clearances of 
steel are 709 tons less than in September, but 2094 tons 
more than last October. The total shipments of all kinds 
show an increase on September of 4028 tons, but a de- 
crease on last October of 20,288 tons. 


The Fuel_Trade.—Coal generally keeps steady. On 
Newcastle Exchange about 9s. 6d. f.o.b. is the price for 
best Northumbrian steam coal, and small steam is being 
freely shipped at about 4s. A large demand for gas coal 
is reported, and shipments are heavy. Prices vary from 
" 7s. 6d. to 8s. 6d. f.0.b. Bunker and manufacturing coal 
quiet. Coke is firm in price. Here 13s. is about the 
figure for good blast furnace qualities, delivered at con- 
sumers’ works. 


as 








NOTES FROM THE SOUTH WEST. 

Cardiff.—Steam coal has ruled quie4: the best qualities 
have made 10s. 6d. to 103. 9d., while’secondary descrip- 
tions have brought 9s. 9d. to 10s. 3d. per ton. There has 
been a good demand for household coal ; No. 3 Rhondda 
large has made 11s. 3d. to 11s. 6d. per ton. Patent fuel 
has been in moderate request at late rates. Coke has 
ruled quiet; foundry qualities making 18s. to 19s., and 
furnace ditto 16s. to 16s. 6d. per ton. 


Discovery of Coal._—Boring operations which have been 
carried on for — two years at the bottom of a quarry 
at Penyfan, Llanelly, have resulted in the discovery of 
the first of the middle series of veins of coal. This vein 
is much thicker on the south crop than it has proved on 
the north crop. The coal is of good quality and highly 
bituminous. The boring, which has thus proved success- 
ful, has been carried on under the supervision of Mr. T. 
Arnold, of Llanelly. The vein which has thus been 
reached stretches almost continuously to five roads, 
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Bristol and South Africa.—Mr. P. H. Cowley has for 
some time past been occupied with a project for making 
Bristol the port for a new line of steamers between Eng- 
land and South Africa. It is proposed to call the new 
steamers ‘“‘ The Mutual Line.” No fewer than thirty-two 
Cape firms, besides a number of Bristol houses, have pro- 
mised their support to the new line, which will comprise 
both passenger and cargo steamers. 


Bristol Docks. —The report of the nautical experts of 
the Docks Committee of the Bristol Town Council on the 
approaches to the proposed new locks and dock at Avon- 
mouth and pier at Portishead, was issued on Saturday. 
The nautical experts are Captain J. G. Dathan, R.N., 
Captain P. S. Tomlin, R.N.R., and Captain J. H. ¥F. 
Nixon. The report is as follows: ‘*‘ We bave examined 
the plans of the proposed new docks which have been fur- 
nished us by the docks engineer, we have visited the site 
both at high and low water springs, and consider the 

sition excellent and the plans all that can be desired. 

e are glad to observe that by the tracing No. 1a (554), 
dated October 12, 1882, a pile jetty is proposed on the 
south side of the lock entrance, and we suggest that the 
same should be done on the other side to a distance of at 
least 500 ft. We consider this very necessary for the 
safety of vessels docking.” 


New Steamer for Cardif.—Messrs. J. Cory and Sons, 
Cardiff, have added to their fleet the steamship Ramil- 
lies, which has been built by Messrs. Gray and Co., 
Limited. The vessel is 394 ft. over all, 90 ft. 6 in. beam, 
and 23 ft. 84 in. depth moulded. Herengines have been 
supplied by the Central Marine Engine Works of Messrs. 
Gray and Co,, and are of their triple-expansion type, 
having cylinders of 34 in., 38 in., and 64 in., by 42-in. 
stroke, supplied with steam by two large steel boilers 
working at a pressure of 160 lb. per square inch. 


St. Ives.—Messrs. Lang and Sons, of Liskeard, are 
making preliminary arrangements for commencing a 
new west pier at St. Ives. 


The Electric Light at Bridgend.—The Bridgend Local 
Board, at a special meeting on Friday, decided to obtain 
a provisional order, securing the board the right of 
establishing a system of electric lighting in the town. 


Devonport.—A second-class cruiser of the Astrea type 
is to be laid down shortly at Devonport. She will be of 
somewhat larger dimensions than the Astrea. Her name 
has not been decided upon at present. 


The Great Western Railway at Cardiff.--The improve- 

ments which are being carried out by the Great Western 
Railway Company at Cardiff will involve an outlay of 
about 100,000/. 
The “ Edgar” and the ‘‘ Royal Arthur.”—The Edgar 
cruiser is being supplied with a steam derrick capable of 
lifting 36 tons. The Royal Arthur cruiser, after being 
copper-sheathed, has been undocked, and her machinery 
has undergone a basin trial. She is to be taken out for 
an eight hours’ steam trial at sea on the 7th prox. 


The Tin-Plate Trade.—The Old Lodge Works, Llanelly, 
are not expected to resume operations until things im- 
prove. The proprietors have, however, appointed a new 
manager so as to have everything in readiness for a re- 
sumption of operations. The Melin Griffith Works are 
still idle. 

The ‘*‘ Osborne.”—The royal yacht Osborne has been 
moved into the repairing basin to receive new boilers. 
Two have already been delivered and Messrs. Maudslay 
will send on two more in a few days. 





CaTALOGUES.—We have received from Messrs. W. H. 
Allen and Co., of the York-street Works, Lambeth, 
London, 8.E., a copy of section VIII. of their catalogue, 
giving particulars of the many sizes and varieties of dy- 
namos manufactured by them.—Messrs. W. H. Spencer 
and Co., of Hitchin, have issued a catalogue containing 
fully illustrated descriptions of the pumps, engines, 
boilers, and other plant manufactured by them. The 
catalogue contains blank pages for memoranda, and a few 
useful tables.—Messrs. Korting Brothers, of 86, Queen- 
street, London, have issued a pamphlet showing by 
numerous illustrations divers applications of their ejector 
condensers. Full directions for fitting these ccndensers 
are given, together with prices and other particulars. 
Mr. C. W. Monninger, of the St. Anna Works, Clerken- 
well-road, London, E.C., has issued a short illus- 
trated price list of his band sawing machines and 
accessories. The catalogue is prefixed with some useful 
hints to sawyers.—The Chain Belt Engineering Com- 
pany, Derby, have sent us a copy of their very complete 
catalogue of elevators and conveying plant. Numerous 
applications of conveyors to nearly every industry are 
illustrated and explained, and at the same time various 
forms of the driving chains from which the company 
takes its title are described.-_Messrs. Peckett and Sons, 
of Bristol, have also sent a copy of their illustrated list 
of locomotive engines, which are suitable for main and 
branch lines, ironworks, contractors, &c., and are very 
fully described in the letter press accompanying the illus- 
trations._-The Lithanode and General Electric Com- 
pany, Limited, of 64, Millbank-street, Westminster, and 
11, Abchurch-lane, E.C., have sent us a copy of their 
catalogue, giving a description of their new copper gauze 
spongy lead negative plate. This consists of a double 
network of fine copper gauze, which is first coated with 
lead, and then filled in with lithanode in a partly finished 
condition. This material is afterwards reduced to a state 
of sponge by electrolysis. By the new method of con- 
struction there is a net gain of 15 to 20 per cent. on the 
gross weight of the complete cell. The catalogue includes 
cells for central station work, house work, power pur- 





poses, and portable lamps, 


FOREIGN AND COLONIAL NOTES. 

Irrigation in South Australia.—A return to the South 
Australian House of Assembly shows that 10,819 acres, 
representing 43,276/., have been granted to Messrs 
Chaffey Brothers, for substantial improvements in the 
Renmark Colony, as per agreement. ‘The amount spent 
in irrigation works and for permanent and substantial 
improvements, has been 56,141/.; 35,7571. of this amount 
has been ,expended by Messrs, Chaffey Brothers and the 
remainder by settlers. 


Anerican Telegraphy.—The net profits of the Western 
Union Telegraph Company in the year ending June 30, 
1892, were 7,308,527 dols., as compared with 6,605,585 
dols. in 1890-1, 7,312,725 dols. in 1889-90, and 6,218,041 
dols. in 1888-9, 


European Railways.—An_ official French return esti- 
mates the aggregate extent of railways in operation in 
Europe at the close of 1890 at 139,329 miles, as compared 
with 136,854 miles in 1889. In the total mileage for 1890 
Germany figured for 21,193 miles ; Austria and Hungary 
for 16,949 miles ; France for 23,059 miles; Great Britain 
and Ireland for 20,424 miles; Italy for 8064 miles ; and 
Russia for 19,348 miles, 


Electric Railways in the United States.— Fourteen cities 
in the United States, each with a population of 200,000 
and upwards, are now using an electric railway system, 
or are equipping lines upon which that system is to be 
introduced. There are also forty-one cities with popula- 
tions ranging from 50,000 to 200,000 each, in which the 
electric railway system has been adopted. 


Water Supply in Turkey.—Works have been just com- 
pleted for the water supply of Philippopolis | pag The 
contract for the works was taken the Liége General 
Water Conduits Company, and it has been carried out 
under the direction of M. Watrin, one of its engineers. 
The water is brought from Sot’r, a village in a gorge of the 
Rhodopian Mountains. 


Canadian Canals.—The Canadian Government is being 
urged to hasten the excavation of Canadian canals to a 
uniform depth of 14 ft. Much heavy work remains to be 
done between Lake Erie and Montreal. On the Lachine 
Canal 2 ft. of rock bottom must be removed along a course 
. 6% miles, and at other points there are numerous 
shoals. 


Thirteen Stories High.—A great postal telegraph office 
is about to be erected at the corner of Broadway and 
Murray-street, New York, opposite the City Hall Park. 
Ph will be thirteen stories high, and will cost 

0007, 


The Post.—It appears that Germany, the United 
States, and the United Kingdom, are the countries which 
have the largest correspondence. The postal revenue of 
Germany last year was 12,697,063/.; that of the United 
States, 12,618,051/.; and that of the United Kingdom, 
9,851,0787. 


Iron Ore in New Mexico.—We learn from Chicago that 
a are pending for opening out a new iron ore 
field in Hanover Valley, New Mexico, about 150 miles 
from Silver City, and 150 miles from El Paso. No less 
than 15,000,000 tons of iron ore of Bessemer quality are 
reported to be in sight. 


The Japanese Navy.—Japan is still adding to her navy. 
The latest additions are three coast barbette cruisers, the 
Itsukushi Kan, the Metsushima Kan, and the Hashidate 
Kan. The first two were built at the works of the Com- 

pagnie des Forges et Chantiers de la Mediterrandée, at 
a Seyne, France. The Hashidate Kan was built at 
the Japanese imperial dockyard at Yokosuka. 





STEAMSHIPS.—From Messrs. H. E. Moss and Co.’s cir- 
cular: ‘‘We regret we cannot pen these few remarks 
without referring to the unprecedented continuance of 
unremunerative freights; there is in consequence a 
general disinclination on the part of shipowners to 
increase their fleets, and we fear we cannot see any imme- 
diate chance of better things; the true solution of how 
best to relieve the congested state of the tonnage market 
would be the drastic plan of removing old and obsolete 
tonnage from the active list, and to accept breaking-up 
prices for such property, and until this is done we fear 
no permanent improvement can be looked for. It must 
be patent t> all inquiring minds that there are probably 
250,000 tons of steam tonnage of this type that cannot 
positively compete with the modern class of vessel, when 
even these latter require strictest economy and good 
management on the part of their managing owners to 
yield moderate dividends to the owners; if this is 
conceded the sooner realisation and breaking-up pro- 
ceeds the better, and then we see no reason to doubt that 
this important industry will again take its proud position 
of materially adding to our country’s greatness, and yield- 
ing fair dividends to shipowners on their investments. 
The Government work of the last three years is rapidly 
approaching completion, and builders are anxiously com- 
ting for the few private orders that are being placed. 

n the contracts we have lately made the prices are dis- 
tinctly favourable to buyers, builders in each instance 
discounting the probability of an early and serious reduc- 
tion of wages. 8 many yards are now empty or nearly 
so that, if their leaders will only let British workmen use 
their ordinary common sense, en must realise that their 
interests will be best served by joining hands with their 
employers in the endeavour to secure work during the 
coming winter. The demand for small coasting steamers 
has lately been unusually small; we cannot but think 
this branch of business should be taken up more eney- 
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MISCELLANEA. 
Tue gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended Octo- 


er 23, amounted, on 16,4044 miles, to 1,437,528/., and 


for the corresponding period of 1891, on 16,3224 miles, to 
1,423,852/., an increase of 82 miles, or 0.5 per cent., and 
an increase of 13,676l., or 0.9 per cent. 


A meeting of the Engineering Students’ Club, New- 
castle-on-Tyne, was held at the Durham College of 
Science on the evening of November 1, when Mr. E. 
Towers, Jun., read a paper on ‘‘ Hydraulics.” The chair 
was occupied by Mr. sh Towers, Sen. <A discussion fol- 
lowed the reading of the paper. 


A 45-in. refracting telescope is to be made for the 
Chicago University, by Alvan G. Clark, of Cambridge- 
port, Mass. It is the gift of Mr. C. T. Yerkes, of 
Chicago, and will cost about 100,000. As the Lick tele- 
scope is 36 in. in diameter, the new one will be the 
largest of the kind in the world. 


A meeting of the Electrical Standards Committee was 
held at the Board of Trade on October 27. The Com- 
mittee discussed the report made to the British Associa- 
tion by the Electrical Standards Committee of the 
Association in August last, and considered the a 
er report they propose to make to the Board of 

Trade, 


A nickel steel plate made by Messrs. Vickers and Co., 
Sheffield, and hardened by the Harvey cementation 
process, was tested at the Nettle last Tuesday, and 
proved, we are informed, a remarkable success. The 
plate was 6 ft. by 8 ft. by 104 in. thick. It was fired at 
with a 6-in. gun, the projectile weighing 100 Ib., and the 
muzzle velocity was 1975 ft. per second. Five shots were 
fired, three of them being Holtzer steel projectiles and 
the other two Palliser shells. A peculiarity of the trials 
was that the Palliser shells seemed to do as much execu- 
tion as the more expensive steel shells, and they pene- 
trated the plate for about 14 in. The plate showed abso- 
lutely no cracks. 


The London County Council having in view the in- 
creasing height of London buildings, decided a few days 
since to accede to the request of Mr. J. S. Simonds for 
the acquisition of steam fire engines of greater capacity, 
and on Wednesday last, in accordance with this resolu- 
tion, an order was placed with Messrs. Shand, Mason, 
and Co, for a new double-cylinder steam fire engine with 
a capacity of 450 gallons per minute and capable of pro- 
jecting a jet 1} in. in diameter to a height of 170 ft. 
It is similar in type to the four steamers just supplied by 
Messrs. Shand, Mason, and Co. to the Glasgow Fire De- 
partment. The new hose ordered by the London County 
Council is also of increased size, the diameter belng 23 in. 
in lieu of 23 in. as heretofore. 


Tt it with much regret we note that Sir James N. 
Douglass is, in consequence of ill-health, about to 
retire on a pension from the post of engineer-in-chief to 
the Trinity House. Besides rendering other services 
to navigation, Sir James built the Wolf Rock Light- 
house and the present Eddystone Lighthouse in the 
English Channel, and designed the Basses Rocks Light- 
houses, Ceylon, and the lighthouse on the island of 
Minicoy, in the Indian Ocean. He also rebuilt the Long- 
ships Lighthouse, off the Land’s End, and the Bishop 
Rock Lighthouse, which marks the westernmost rocks of 
the Scilly Isles. The Elder Brethren have, in the 
vacancy thus created, selected Mr. Thomas Matthews, 
M. Inst. C.E., a member of their engineering staff, for 
appointment as their engineer, and have nominated Mr. 
William Douglass, M. Inst. C.E., a son of Sir James 
Douglass, as their consulting engineer. 


Another electric transmission of power has been com- 
pleted in Sweden, the largest hitherto installed in that 
country. It is at Grycksbo, in the Kopparberg district. 
At a distance of about 24 miles from the paper mills is a 
waterfall, whose power has now been utilised for the 
working of the mills; a turbine of 60 horse-power was 
fixed at the waterfall, and on account of the specially 
high tension the dynamo had to be somewhat modified. 
The wire is of copper 6.4 millimetres in diameter; the 
outer wire is bare, and suspended by means of oil insu- 
lators. The motor at the works gives about 45 horse- 
power, partly to the main driving shaft, and partly direct 
to a paper machine. Additional power for the main 
shaft is obtained from a steam engine and another turbine 
on the spot. The electric transmission is in operation 
both day and night throughout the week ; it requires 
little attendance, self-lubricating bearings having been 
adopted. 


At the Saratoga convention of the Master Mechanics’ 
Association of America, a committee made the following 
report on Steel v. Iron Tubes: ‘* Theinformation astothe 
relative merits of steel and iron forboiler ‘ubes hasexcited 
considerable discussion, but your committee has very little 
definite information to present. We are, however, ad- 
vised that in the case of a large number of steel tubes the 
results, so far as wear is concerned, have been unfavour- 
able. The following definite experiment, however, has 
been made: An engine was equipped with 114 iron tubes 
and 113 steel tubes on December 20, 1890. The iron 
tubes were placed on one side of the centre and the steel 
tubes on the other side of the centre of the boiler, the 
tubes being divided by a vertical line through the centre 
of the flue sheet. On March 9, 1892, the flues were all 
removed. Seventeen of the iron tubes were condemned 
on account of pitting and corrosion, while sixty-four of 
the steel tubes were condemned for the same defect. This 
would indicate that steel tubes are more affected by 
corrosion than iron ones. Further experiments and jn- 
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formation in this line, however, are desirable in order to 
» 


fully settle this question. 


According to a paper read before the Engineers’ Society 
of Western Pennsylvania, by Mr. George Hunt Robinson, 
three separate types of factory buildings are used in 
America. The first has a rigid iron frame throughout. 
Each transverse bent is made up as follows: An iron roof 
truss is supported at its ends by iron columns firmly 
anchored to masonry piers. The bent is made rigid by 
transverse bracing, consisting of knee braces in inter- 
mediate bents om vertical bracing in the end bents be- 
tween the columns. In the sides of the building vertical 
bracing is provided between the columns, and lateral 
bracing is used in the planes of the top and bottom 
chords of the roof trusses. The ends and sides of the 
buildings are covered with corrugated iron. This plan of 
construction is suitable for cases in which the heaviest 
jib and travelling cranes are to be supported. In the 
second type of buildings the bracing between the columns 
at the sides and ends is supplied by thin curtain walls of 
brick, built up to the top of the columns, which are con- 
nected together at the top by a longitudinal stringer. 
The walls in this construction carry no vertical load. 
This method of construction is not suited for such heavy 
cranes as the former. The third type of construction 
—— with iron columns altogether, the walls being 
made sufliciently stout to support the roof trusses direct. 
This plan is only suitable where light jib cranes are to be 
used in the building. 





In a lecture to the shareholders of the Manchester Ship 
Canal, last Tuesday, on the commercial prospects of the 
undertaking, Mr. Marshall Stevens, the traffic manager, 
said that at Liverpool there was no accommodation for 
the natural increase of traffic. The canal, on the other 
hand, would become the nearest ocean port to one- 
fifth of the population of the United Kingdom. Vessels 
would come up to Manchester in the same time as was 
required to get into dock at Liverpool or Garston. The 
canal was designed to admit the largest merchant steamer 
afloat, and it would cause an immense development of the 
coasting trade; while the advantage to Liverpool, by 
breaking up the carriers’ ey: would compensate 
for traffic going past. There had been reductions in 
railway rates since the canal was begun, representing on 
raw cotton and cotton manufactures alone, sufficient to 
pay four per cent. on the Manchester Corporation ad- 
vance of three millions. Vast quantities of various pro- 
ducts were likely to come to Manchester. To make the 
canal pay, a tonnage of four and a half millions was 
required. In 1881, the tonnage of the United Kingdom 
was 68 millions, and in 1891 it had increased to 853 mil- 
lions. He had presented an estimate based on the pay- 
ment of dividend in seven years; but if they had an 
income of 749,000/. in two years, that would pay expenses 
and interest on a capital of 15 millions. We may note in 
the connection that the Manchester Corporation has 
agreed to provide 2,000,000/. and the Salford Corporation 
—- towards the capital required to complete the 
canal, 
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THE GRIFFIN OIL ENGINE. 
GRIFFIN AND CO., ENGINEERS, BATH. 


CONSTRUCTED BY MESSRS, 








Tue Griffin oil engine is another example of the 
, means by which the direct combustion of petroleum 
can be turned to account in the production of power. 
It works with ordinary petroleum oil, either such as is 
used in domestic lamps, or with the cheaper and 
heavier variety imported for power purposes. As will 
be seen from the illustrations on the present page, it 
follows the general lines of a gas engine, and it also 
works on the four-stroke, or Beau de Rochas cycle. 
The points of novelty lie principally in the vapouriser, 
and ia the burner for keeping the incandescent firing 
tube red hot. The vapouriser lies athwart the bed 
under the cylinder. Itisa cast-iron vessel, surrounded 
with a passage for the emission of hot exhaust pro- 
ducts from the cylinder, and provided internally with 
ribs to increase the heating surface. The oil enters it 
at one end, that shown in Fig. 1, in the form of 
fine spray, and is drawn out through the curved 
neck at the opposite end, Fig. 2, into the cylinder. 
In their passage the vesicles of oil become converted 
into vapour by the heat of the walls, and shortly 
before the cylinder is reached they are mixed with 
additional air entering through the box to be seen 
below the bed. This air also has its temperature 





somewhat raised, as the inlet and exhaust passages 
run side by side in the curved end of the vapou- 
riser leading to the cylinder. The spraying of the 
oil is effected by air compressed to 121b. on the 
square inch by a pump worked off the side shaft. 
The oil runs by gravity out of a reservoir in the 
bed, and is emitted through a fine tube into the air 
delivery nozzle. The blast picks it up, and, driving it 
forward, atomises it at once. The flow of oil is regu- 
lated by the air jet itself; when the jet is cut off by 
the governor, the oil ceases to flow. This result is 
attained by means of a valve on the oil pipe. This 
valve closes naturally, and is only opened by the air 
pressure; immediately this is admitted to the pipe the 
valve lifts, and the oil flows. 

The heating of the incandescent tube is a point in 
which some oil engines are exceedingly faulty ; unless 
the flame is perfectly smokeless it gives rise to a good 
deal of unpleasant effluvium, and renders the engine 
unsuitable for use in closed premises. In this case a 

rfectly blue flame of great intensity is attained 
ree from all smoke and smell. The means employed 
show great ingenuity, and are at the same time of 
perfectly simple construction. The oil trickles into a 





tiny box and flows over a weir which keeps it at a 
constant height. Two little wire pins stand in the 
oil at such a distance apart that the liquid creeps u 
between them by capillary attraction. On to the hea 
of the column so raised there impinges a fine air blast 
which sprays the oil and carries it forward through a 
pipe to a Bunsen burner playing on the ignition tube. 
The pipe rapidly becomes heated by conduction from 
the burner and effects the vapourisation of the oil, 
which burns like a gas jet. Itis not ible to tell 
by the appearance or smell that the | Serre of the 
ignition tube is not effected as in a gas engine. 

The governor is of the centrifugal type, and controls 
a hit-and-miss device. From this there is worked the 
admission valve, the exhaust valve, and the air inlet 
to the vapouriser, all being thrown in and out of 
action simultaneously. It is claimed as a feature of 
importance in the engine that all the valves are at rest 
when running light, and only operate in direct propor- 
tion to the work being done, thus saving wear and tear. 

As in all oil engines the vapouriser needs to be 
heated before the engine is started. A hand lever is 
supplied by which the air-pump is worked for ten 
minutes. The air is used to spray the oil, as if the 
engine were at work, but the jet is ignited as it enters 
the vapouriser and fills the latter with a powerful 
flame. A door is opened at the farther end of the 
vapouriser, and a temporary deflector fixed on to direct 
the flame under the passage leading to the cylinder. 
Ten minutes suffice to raise the temperature to the 
required extent. a 4 

heengine is neatly designed and well made. At 

present only small sizes have been constructed, but 
larger designs are being got out by the makers, Messrs. 
Griffin and Co., of Bath. An engine can be seen in 
London on application to Mr. H. T. Crewe, 76, Queen 
Victoria-street, E.C, 





INDUSTRIAL NOTES. 

Tue Labour Commission have been resuming their 
inquiries, the chief witnesses being men engaged in 
the co-operative movement in Lancashire, Yorkshire, 
and Scotland, There seems to be a disposition on the 

rt of many, and even of some members of the Royal 

mmission, to regard co-operative societies as philan- 
thropic institutions above what they themselves pro- 
fess to be. They are, after all, trading associations, 
primarily for the benefit of their own members—those 
who find the money to initiate and carry on the con- 
cerns, and of those who deal with the stores, even if 
they are non-members. More is expected of them 
than from ordinary trading firms or corporations, 
because the members are mostly working people, and 
the primary object of the co-operative movement was 
the bettering of the condition of the masses. But 
there was always one condition precedent, namely, 
that those to be improved must help themselves. The 
vast network of co-operative societies in the United 
Kingdom, their large capital, their gigantic turnover, 
and the great sums divided as profits, in dividends 
and bonuses, prove how vastly the working classes can 
help themselves if so determined. On the subject of 
profit-sharing by the workers there was a difference 
of opinion between the chief of the English system 
and the Scottish representative, but the difference 
was rather as to the form and the mode than of prin- 
ciple. The Chief Registrar of Friendly Societies 
rather astonished the Commissioners by the extra- 
ordinary figures he gave of the accumulations of the 
working classes, the aggregate being some 218, 350,000/. 
But these figures only representa part of the total 
capital, as there are numerous societies that do not and 
are not required to make returns. Those totals given 
have accumulated mostly during the Victorian era, as 
onlya small amount had been invested prior tothat date. 


The engineering industries throughout Lancashire 
continue in much the same condition, except that the 
tendency is towards a decided slackening off in the 
general range of work, by the completion of orders 
long ago secured. For new work there is keen com- 
— and low prices have to be taken. There has 

n no active movement towards reductioys in wages, 
and possibly none will take place until the cotton dis- 
pute isin a moreacute stage. But all appearances 
point toa slack time, and slack times generally pro- 
duce reductions. There is no movement in the iron 
trade to indicate fresh activity, and in finished iron 
and steel there is really little demand, with weakening 
prices all round. With very little or no demand for 
the raw and finished material, the outlook for the 
engineering industries is far from satisfactory. The 
one consolation in connection with these branches of 
trade is that the lessened activity has been gradual up 
to the present, there having been no very large dis- 
charge of hands in the chief engineering centres. 





In the Birmingham district the engineering and 
cognate trades are not by any means flourishing, but 
the complaints as to bad trade are comparatively few 
and far between. Even the usual crop of grumblers 
do not parade themselves as out of work and in a dis- 
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tressed condition. The purely local trades have 
not felt the decline to the same extent as in some 
other towns and districts. The disputes at three 
firms as to the bonus question continues, after over 
five months’ strike, but the men say they are deter- 
mined not to give up the 10 per cent. bonus which 
they claim. There are no other important disputes in 
the district, nor have there been serious intimations of 
reductions in any branch of industry. The success of 
the building trades in their recent disputes rather 
indicates that a stiff fight will ensue if reductions are 
proposed. 


The condition of trade in the Sheffield and Rotherham 
district seems rather to improve. There is a better 
and more buoyant tone, and even those that complain 
only say that trade is not so good as it was this time last 
year. The rolling mills are pretty active. There isa 
revival in the silver and plated industries, a large 
demand for Christmas and new year’s novelties having 
sprung up of late. There has not been much doing in 
railway material recently, but some fair orders were 
booked a short time ago. The firmness in the hematite 
market continues, and purchasers are quite unable to 
secure any concessions in price. The cutlery trade is 
depressed, the depression having extended to the 
better class of goods, knives and scissors particularly. 
The South American markets, and the troubles in the 
Argentine Republic, have very adversely affected some 
of the Sheffield trades, and these have not yet been 
overcome, The stove-grate trade is very quiet, and 
there is little demand for agricultural machines and 
tools. There has been no further extension of local 
trade disputes, nor are there any threatening notices of 
reductions in wages. The absence of such disputes 
augurs well for the trade of the district, even if it be a 
little dull, 


In the Wolverhampton district there is a steady 
demand for finished iron, some of the makers having 
booked sufficient orders to land them over Christmas. 
The home demand for bars, rods, plates, hoops, and 
galvanised sheets has been good, though it is said that 
there is keen competition in foreign markets by Belgian 
and American makers in some descriptions of goods. 
The demand for pig iron is fully up to the production 
of the blast furnaces on the average, the prices being 
firmly maintained, with an upward tendency. The 
demand for steel is more quiet, other districts keenly 
competing. There are no trade disputes of any conse- 

uence in the neighbourhood. The engineers of the 
district have seceded from the Local Trades Council, 
and have refused to reopen the matter by meeting a 
deputation, though urged to do so by the council 
of the local trades. 


The condition of trade in the Cleveland district has 
shown some signs of improvement, but mainly because 
of the lower rates. At present prices more iron has 
been sent to Scotland, and the shipments have been 
heavier than expected. Notwithstanding some in- 
crease in the sales, Connal’s stocks have increased. 
The state of the market for finished iron and for steel 
has been far from satisfactory; the demand is as a rule 
small, and the prices are weaker. The fear is that 
with the increase of stocks the old game of gambling 
will be revived. The question of back rents has been 
considered by the Cleveland mineowners, and they 
have replied to the memorial of the men that as “‘ the 
circumstances vary very much joint action is not pos- 
sible. Each firm will therefore take such course as it 
may deem expedient in relation thereto.” Messrs. 
Pease and Partners have agreed to forego one-half the 
arrears. The stoppages for the remainder are to be in 
proportion to the wages of the worker in each week. 
Messrs. Bell Brothers agree to wipe out all arrears 
under 20s., and to reduce all above that amount by 
20s., the balance to be deducted in proportion to 
earnings. As the general average due is about 2. 5s. 
per man, the reductions amount to fully one-half the 
total all round. The Cleveland miners have now de- 
finitely resolved to join the National Federation of 
Miners, and to leave the National Union of Durham 
and Northumberland, to which they have hitherto be- 
longed. The federation have accepted them, and with 
them the new recruits for the legalised eight-hours day. 
One is scarcely surprised at the result of the ballot, as 
their great losses during thirteen weeks were due to 
the strike of the Durham men, and yet the latter were 
unable to give them a helping hand. To some extent 
the [federation will gain by the adhesion of the Cleve- 
land men, but the conditions of work in the ironstone 
mines and coal mines are not quite the same, and con- 
sequently there will be in some cases conflicting 
interests. But these are mere details. 

The dispute st Barrow-in-Furness has terminated 
by the acceptance of the modified reductions by the 
engineers, the shipbuilders, boilermakers, and cognate 
trades. The plumbers have got off with a reduction 
of 6d. per day with no further conditions attached as 
to a subsequent reduction at the commencement of 





the new year. This removes another dispute from 


the field, and secures at least present peace. Those 
disputes have now been settled on the Tyne and the 
north-east coast generally, the Clyde, Belfast, and 
Barrow. 





The Scotch iron trade generally is very quiet, with 
few signs of any real improvement. For certain 
special brands there is a fair demand, at full rates, 
but there is little inquiry for forward delivery. There 
have been inquiries recently for large quantities of 
iron and steel sheets, but buyers insist upon concessions 
in price. In other respects there is little improve- 
ment in the steel trade. There are more inquiries for 
finished iron for the Indian market, otherwise the 
foreign demand is not great. 


In South Wales the iron and steel trades and the 
tin-plate, trades are in a lifeless condition. There has 
been a drop in pig iron, and concessions are made for 
rails, though the quotations for heavier sections re- 
main the same. The general condition of trade at the 
large iron and steel works indicates a rather severe 
winter for the workers, and probably further reduc- 
tions in wages. The quietude of trade is making 
itself felt in the coalfields where prices have gone down. 
The tin-plate workers in the Sonate district who 
can manage to find the means, are emigrating to 
America, as it is intended to develop the industry in 
the United States. The shipping trades at Cardiff and 
other ports are also in a rather depressed condition, 
the outlook being bad all round. 





The most decisive vote that has ever taken place on 
the eight-hours question has been an adverse one, 
namely, that of the minersof Durham. The questions 
put before the men by the executive of the association 
were: (1) Are you in favour of the eight hours by Act of 
Parliament—yes or no? (2) Are you in favour of the 
shortening of hours by trade union effort—yes or no? 
The vote was a heavyone, 40,901 having voted, There 
were for the legal eight-hours day, 12,684; against, 
28,217 ; majority against, 15,533. Thislarge majority 
was obtained in spite of the fact that every effort had 
been made by the leaders of the National Federation of 
Miners to influence the vote in favour of legislative 
action. The decision has given umbrage to the leaders 
of the latter body, and a fierce wordy warfare is going 
on in the northern newspapers, and in the labour 
papers, with reference to the result. A good deal of 
ink has been used and paper spoiled in these conflicts, 
but the worst of it is that some of the combatants have 
lost their tempers, and fling at each other accusations 
of bad faith, &c. But, after all, was it to be expected 
that the men of Durham would vote the Eight-Hours 
Bill? They only work seven hours from bank to bank, 
and the average would be less than eight hours 
per day by about one hour and a half, for they are 
allowed 25 minutes for every mile they have to walk 
underground, so that the average work at the face 
ranges from 6 to 6} hours all told. Mr. Cowey, of 
the National Federation, rendered the result a foregone 
conclusion when he declared that they were averse to 
local or trade option, as he ought to have known 
that Northumberland, as well as Durham, works 
less than the eight hours. An examination of the 
question in dispute by a practical miner, extending 
over forty years, brings out this result, that in forty 
years the total working hours have been 84,760 
hours under the existing system. Under the Eight- 
Hours Bill they would have been 91,520 hours, or 
6700 hours more, or nearly 3? years of actual work- 
ing time. This calculation is based upon the longer 
hours for boys as well as the shorter hours of 
hewers. ; 





The great conflict which is expected to take place in 
Lancashire is producing an uneasy feeling generally 
among the trades, as none can tell what the ultimate 
effect of such a large stoppage will be, should it take 
place. The mayors of Lieaeeel and Manchester 
have taken the initiative in trying to bring about a 
settlement, or a temporary solut‘on of the difficulty. 
The secretary of the Employers’ Federation, in reply to 
their letter, stated that the Executive Committee would 
put no obstacle in the way of the proposed meeting, 
providing such to be the wish of the operatives. The 
secretary of the operatives replied stating that the 
proposals would be submitted to the council when they 
next met, but that meeting is not fixed earlier than 
to-morrow, the 5th instant. Mr. Mawdsley takes 
exception to the term strike in the mayor’s letter, and 
states that there appears to be a disposition to lock the 
operatives out. The question is, however, too trivial 
to be introduced into a correspondance, the object of 
which was to provide a modus vivendi in the pend- 
ing difficulty. The total number of the Spinners’ 
Association affected will be 16,974; card-room mem- 
bers, 29,656 ; which, with the winders, reelers, and 
warpers, will make about 30,000 members, besides 
their families. The votes so far against accepting any 
reduction have been unanimous. Those in boone of 
foregoing the first week’s pay were not unanimous, 
eight of the districts voting against it. The special 





levies were voted by large majorities. The total 
number likely to be affected will be from 50,000 to 
60,000 persons. Of these a considerable proportion 
are non-members of the unions, and will not, therefore, 
be supported. The issue will be with the non-union 
elements to a great extent, In all such contests the 
non-payers generally act with the paying members, 
until at least the pinch of poverty comes. The 
operatives will start with about 120,000/. in hand, 
with some additions from other associations, besides 
which there will be weekly levies of 6d., 4d., or 2d. 
per day, according to class, for those out of work by 
the dispute. Even now, however, it is to be hoped 
that stoppage may be averted. 





Mr. Mather’s proposals seem not to commend them- 
selves to the miners, ncr to the advanced party 
generally. But Mr. Mather intends to formulate a 
measure all the same. Mr. Mather’s firm occupies a 
high-class position as employers of labour in the engi- 
neering works at Salford, and he is in general sympathy 
with all reasonable forward movements. 


The increase of the wages to employés by the London 
vestries has been conceded by Paddington, Hammer- 
smith, and Mile End, in addition to others which had 
made advances previously. In the provinces many of 
the corporate cities and towns have agreed to trade 
union rates and fair contracts, and more will agree as 
the result of the pending municipal elections. 


Sir John Gorst seems likely to throw himself into 
the labour question, if we can judge hy some recent 
utterances on the subject. He supported the forward 
proposals at the Berlin Conference, and spoke in favour 
of raising the school age in the House of Commons. 





It is said that the Indian Government have been 
taking advantage of the low price of rails and other 
railway material by making purchases for forward 
delivery. This is exceedingly wise from a commercial 
and economical point of view. The action taken will 
reduce stocks, and stimulate production in conse- 
quence. It is usually more difficult for a government 
to make good bargains in this way than private buyers, 
though they get an advantage generally by the larger 
purchases they are able to make. 


The state of affairs at Carmaux is far from satis- 
factory. The men resolved to continue the strike at 
their meeting on Saturday last. The distress among 
the people is great, and the Paris Municipal Council 
have voted funds for their relief. The award of the 
arbitrator was not so much contested as the refusal to 
liberate the men in prison for riotous conduct. But 
the elements at work are political rather than indus. 
trial. Had politics been kept out of view the labour 
question would have been settled long since. The 
strike committee have summoned the three chief 
deputies to come to Carmaux, but they have declined 
to leave Paris. 





The men who were prosecuted in connection with 
the proceedings at the Broken Hill mine have been 
severely punished in several instances. Two were 
sentenced to two years’ hard labour, two to eighteen 
months, and one to nine months’ hard labour. Pre- 
sumably, therefore, the more serious charges against 
the strikers were sustained. Two of those charged 
were found not guilty, and were discharged. 


Affairs have not wholly quieted down at the Home- 
stead works in Pittsburg, where conflicts occasionally 
take place between the union and non-union workers, 

more serious dispute is threatened in America 
among the railway men, in view of the large accession 
of traffic by the opening of the Chicago ‘Exhibition, 
Into the rights and wrongs of the matters in dispute 
it is not possible to enter, as all the facts are not 
available to enable us to form a judgment. But speak- 
ing generally as to the policy of such threats, the 
effect will be to stifle speculations involving a large 
expenditure of money, and consequently the avenues 
to employment will be more than ever closed. Of 
course, if there are substantial grievances, or trade 
permits of advances in wages or reductions in hours 
that is quite another matter. 

In the mining districts of Great Britain there are 
rumours of further reductions in wages. In North- 
umberland the-demand has been reduced to 5 per cent. 
as stated last week. The men’s reply has not yet 
been given to the mineowners, The men will care- 
fully consider all the circumstances before acceding 
to, or deciding upon resistance to the proposed reduc- 
tion. 

In the South Wales and Monmouthshire districts it 
is expected that a further reduction will be proposed, 
as the result of the examination of settling prices 
under the sliding scale. Meanwhile the scale itself is 
in jeopardy. There is some anxiety as to the ultimate 
decision of the men. 

Tn the Forest of Dean the coalowners have invited 
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the leaders of the union to a conference to discuss the 
question of a reduction of 5 percent. in wages. In this 
case the men will have to consult the federation, as they 
form part of the National Federation, which latter 
hody are averse to any reductions in miners’ wages, on 
any pretence whatever. 

The agents of the miners are assured that there is 
no intention to propose a reduction in wages this 
winter in the Staffordshire coalmining districts, though 
if the selling nag was considered a reduction would 
have to take place. 

Mr. Pickard, M.P., and the other leaders of the 
National Miners’ Federation, urge the men to resist 
all reductions, notwithstanding the lower prices 
accepted for coal contracts from the gas companies. 
Mr. Pickard rather made a point when he referred to 
the high rate of interest paid by gas companies, the 
full rate allowed by statute, with often a good deal of 
money to spare. Lancashire, Yorkshire, Derbyshire, 
Leicestershire, Nottinghamshire, and other districts 
have no intimation of any reduction, so that an 
isolated district like the Forest of Dean could well 
afford to resist the demand if so inclined. To all ap- 
pearance there will be no serious attempt at reductions 
thisyear, whatever next year may bring forth. 





H.M. CRUISERS “PIQUE,” ‘‘ RAINBOW,” 
AND ‘ RETRIBUTION.” 

MEssrs. PALMER’s SHIPBUILDING AND IRoN Com- 
PANY, Limited, Jarrow-on-Tyne, have delivered to the 
Admiralty the three cruisers which they were in- 
trusted to build under the Naval Defence Act. The 
vessels are second-class cruisers of the following lead- 
ing dimensions and particulars : 


Length between perpendiculars 300 ft. 
Breadth, extreme... oo ies 43 ft. 8 in. 
Depth moulded sag Aa me he Ue 
Displacement on a mean draught of 

17 ft. 6 in. ste = ae 3600 tons 
Indicated horse-power ... 9000 
Speed exe a 19? knots 


Each vessel, as will be seen from our engraving on 
page 576, cut from a photograph of the Retribution, 
has two funnels and two pole masts, with a light fore 
and aft rig. The hull throughout is built of steel, and 
the bottom of the ship is sheathed with teak 34 in. in 
thickness to 2 ft. above the water line. The stern, 
sternpost, rudder, and shaft brackets are of phosphor- 
bronze, manufactured by Messrs, Steven and Struthers, 
of Glasgow. There is a steel protective deck which 
extends the whole length of the vessel. The trans- 
verse section of this deck is in the form of a flat arch, 
the crown of which rises 1 ft. above the water line at 
the centre of the vessel, and slopes down towards the 
sides to a point 4 ft. below the load-line. The thick- 
ness is 2 in. on the sloping part and 1 in. on the crown. 
The engines and boilers, magazines, steering gear, &c., 
and other ‘‘ vitals” of the ship are placed under the 
protective deck. Vertical engines are adopted, and in 
order to insure protection to the cylinders, which pro- 
ject above the protective deck, a belt of armour of 
solid steel 5 in. in thickness with 7 in. of teak backing 
is fitted round the engine hatchways between the pro- 
tective and upper decks. Each vessel is divided into 
a large number of water-tight compartments, and has a 
double bottom the full extent of the engine and boiler 
space, the continuity of which is carried forward and 
aft by the water-tight flats forming the magazines, shell- 
rooms, and store-rooms. The bunkers are placed 
alongside the engines and boilers, and extend to the 
upper deck. There are two separate engine and 
boiler-rooms. Above the protective deck aft are the 
cabins for the ship’s officers, the part amidships 
being occupied by coal bunkers, engineers’ work- 
shops, washplaces, &c., while the forward part is en- 
tirely devoted to the crew. Under the poop are placed 
the cabins of the commander and principal officers, 
ward-rooms, &c., the forecastle being taken up by 
the crew. The armament of each vessel consists of 
two 6-in. breechloading guns, one mounted on the 
poop and the other on the forecastle, both placed on 
the middle line of the ship ; six 4.7-in. quick-firing 

uns, three on each broadside ; eight 6-pounder quick- 

ring guns, one 3-pounder gun, and four 5-barrel 
Nordenfelt guns, mounted on suitable stations along 
the sides of the vessel ; a 9-pounder gun for boat and 
field purposes is also secured on deck. In addition to 
this, four torpedo tubes are fitted, one forward, one 
aft, and one on each broadside. For controlling the 
ship in action a conning-tower of steel 3 in. thick is 
fitted on the aft end of forecastle, inside of which the 
various telegraph instruments, steering wheel, voice 
pipes, &c., are placed. As regards the pumping 
arrangements an elaborate system of piping is fitted, 
extending to every department, while the fire service 
and sanitary arrangements are on the same elaborate 
scale. A complete installation of electric light is also 
fitted, including three powerful search lights. The 
crew number 250 hands all told. 

Of the engines we gave an engraving in our issue of 
the 21st ult.,and supplement it by further engravings 
on the two-page plate accompanying this number. 


The engines are vertical, of triple-expansion type, and 
drive twin screws. They were designed and constructed 
by the Palmer’s Company under the direction of Mr. 
J. W. Reed, manager of the engine works. Each set 
of engines is placed in a separate water-tight compart- 
ment, these being divided by a middle line bulkhead. 
The diameters of the cylinders are 33} in., 49 in., 
and 74 in., all with 39 in. stroke of piston. They are 
placed with the high-pressure cylinder forward, the 
intermediate pressure in the middle, and the low-pres- 
sure aft. The valve chests are placed on the forward 
sides of the high-pressure and intermediate cylinders 
and on the after side of the low-pressure cylinders, a 
piston valve being fitted to the high-pressure, while the 
intermediate pressure and low-pressure have double- 
ported flat slide valves, fitted with Church’s relief 
rings in the back. The cylinders are quite independent 
castings but connected by bar stays and copper pipes. 
The breeches standards are also connected near their 
tops by struts. The liners of the high-pressure and 
intermediate cylinders are of steel, while that of the 
low-pressure is cast iron. The pistons, together with 
the cylinder and valve-chest covers, are all of cast 
steel. This latter material is largely used in the 
framework of the engines. The back standards are of 
the split type of box section and of cast steel, with 
the piston - rod guides attached. The bedplate for 
each set is in three independent pieces, each cylinder 
having its own bedplate. These are of box form and 
of cast steel, and as will be seen from the illustration, 
both bedplate and standards are of a very substantial 
character. Each cylinder is supported at the front by 
two turned columns of forged steel, an additional 
column being placed under the low-pressure valve 
chest. A diagonal stay runs from the bottom of each 
front column up to the under side of the cylinders at 
the back, and the engines are further stiffened by an 
athwartship stay being carried from each cylinder top 
to a horizontal fore-and-aft girder formed on the 
middle line bulkhead. This makes an unusually stiff 
framework, and the intention of the designers was 
fully realised, for on the full-power trials, even when 
running 145 revolutions, there was not the slightest 
vibration even at the tops of the cylinders, The 
crankshaft is of steel, and in two pieces, with the 
cranks placed at 120 deg. apart. Both shaft and pins 
are hollow, the diameter of the shaft a 12¢ in. 
The piston and connecting-rods, together with most of 
the gear, are of steel. 

The valves are driven by ordinary link motion, with 
the reversing shaft placed along the back of the engines. 
The reversing engine has two cylinders, and is snugly 
placed on the front of the intermediate cylinder. The 
reversing gear is of the ordinary all-round worm and 
wheel type. The handwheel in front may be put out 
of gear when not required. The various handles and 
wheels are grouped together conveniently at the 
front. There is one single-acting air pump placed at 
the back of each low-pressure engine, driven by levers 
from low-pressure crosshead. The condenser is of 
cylindrical form, of cast gun-metal, and placed at the 
after end of the engines. The diameter of the body 
is 6 ft. 6 in., and the length 8 ft. The total cooling 
surface for both condensers is 10,040 square feet, with 
tubes @ in. in external diameter. ‘The circulating 
water for each condenser is supplied by a 14-in. Tangye 
centrifugal pump. There is across-connection between 
these two engine-rooms, so that one pump may supply 
both condensers in case of accident to the other. 
Each pump is capable of discharging 750 tons of water 
per hour from the bilges. The main feed pumps 
are of the Weir’s duplex type, one pair being placed 
in each engine room. The speed of the pump is con. 
trolled by a float in the feedtank. A double cylinder 
pump of Admiralty pattern is placed in each engine- 
room for fire and bilge purposes. In each engine- 
room there are also a Normandy’s evaporator and 
condenser, air-compressing engines, and reservoirs, by 
Belliss, and electric light engine and dynamo by 
Willans and Robinson. A separate auxiliary con- 
denser, provided with its own air and circulating 
pumps, is fitted in each engine-room for condensing the 
steam used by all the auxiliary engines throughout the 
ship. The combined surface of the two condensers is 
1000 square feet. The positions of the various auxiliary 


engines have been carefully chosen, and the general | — 


arrangement of these and the main engines is such that 
there is unusually ample room to get easily and com- 
fortably about. 

The propeller shafting is of steel throughout, and 
hollow, the diameters being 12? in. and 144in. The 
propellers are of Admiralty gun-metal, with three 
blades on each. They are about 13 ft.in diameter and 
17 ft. 6 in. pitch. 

There are five return tube boilers, occupying two 
separate water-tight compartments. Three of the 
boilers are duuble-ended 13 ft. in diameter by 18 ft. 6 in. 
long, and two are single-ended 13 ft. in Shaniiee by 
9 ft. 6 in. long, the working pressure in all cases being 
155 lb. persquare inch. There are in all twenty-fcur 
corrugated furnaces, each having a separate combus- 





tion chamber. The total heating surface is 15,704 
square feet, and the total fire grate surface 538 square 





feet. The boilers are arranged for working under 
forced draught on the closed stokehold system, the air 
being supplied by eight double-breasted fans, made 
by Messrs. Paul and Co., Dumbarton. In the boiler- 
rooms there are placed for auxiliary purposes, three 
double cylinder feed pumps of Admiralty pattern, one 
of them being especially for one of the single-ended 
boilers, which is intended to be used for auxiliary 
purposes when in harbour. Provision is made in the 
double-bottom under the boilers for the storage of a 
large supply of fresh water, and connections are made 
from the auxiliary feed pumps to these tanks. The 
steam from the after boilers and from the forward 
boilers is led to the engine-rooms by two independent 
lines of pipes, so that in the event of one of the boiler- 
rooms being flooded, or its steam pipes damaged, the 
steam can be taken from the remaining boiler-room to 
both sets of engines. The main steam pipes are lapped 
with copper wire as an additional security. In addi- 
tion to the various engines already mentioned, there 
are ash hoists, drain tank engines, steering engines, 
and eapstan engines. A workshop is also fitted up 
with several machines, and a special engine to drive 
them. 

The builders undertook to develop 7000 indicated 
horse-power, with an air pressure in the stokehold not 
more than 4 in., for eight consecutive hours, and 9000 
indicated horse-power with not more than 1} in. for 
four consecutive hours. All of the vessels have been 
successfully tried. The trials were made off Ply- 
mouth, 

The Pique went on her trials on January 27 and 30 
of this year, the result ofthe eight hours’ trial show- 
ing 7515 indicated horse-power with .28 in. air pres- 
sure, and on the four hours’ trial 9258 indicated horse- 
power with 1.05 in. air pressure, the results in both 
instances being considerably better than required by 
contract and the working of the machinery and boilers 
very satisfactory. 

The Rainbow went on her trials on May 13 and 18. 
On the eight hours’ trial 7879 indicated horse-power 
was developed with .32 in. of air, and on the four hours’ 
trial 9741 indicated horse-power with .69 in. air pres- 
sure. Inthe eight hours’ trials of both vessels even 
with the low air pressure, it was frequently necessary 
to close the ash-pit dampers to check the excessive 
generation of steam, the fans being run as slowly as 
possible without stopping. Appended is a detailed 
statement of the results of Rainbow’s trials : 

H.M.S. “ Rainbow” Eight Hours’ Trial off Plymouth, 
May 13, 1892. 


| 
| 
| 










































































} | 
iy | ‘ sg 
3 Revolutions. | Vacuu m. ag ae ll EE 
|e } “lot 
, jag = a 
@ |e 8) ove 
2 ($8! ‘star Star- 8 ass 
|® ar ar- | tar- aes 
s ja” aaah | Part. board. | Port: hoard, | Port. 8 $a, 
1 | 143 1294 | 131.3| 29 28 3864 | 3997 | 7861 
2 | 143) 180.5 | 130.5) 20 28 3911 3934 | 7845 
3 | 143) 182.2 | 132.9 29 28 3968 4042 | 3010 
4 | 145) 131.1 | 181.9 29 | 28 3917 3923 | 7840 
6 | 150) 182.9 | 134.5 29 28 4066 4095 | 8161 
6 | 144) 181 133 29 28 4C07 4000 | 8007 
7 | 148) 131.3 | 182.4 29 28 8856 8932 | 7788 
8 | 148) 128 129.5 2v 28 3726 3796 | 7522 
Mean | 145) 130.8 | 132 | 29 | 28 3914 3965 7879 
Mean air pressure .32 in. (dampers closed frequently). 
Four Hours’ Forced Draught Trial off Plymouth, 
May 18, 1892. 
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H.M.S. Retribution, the third and last cruiser un- 
derwent her trials on September 16 and 19. On the 
former day she went outside Plymouth breakwater 
and had a most successful eight hours’ trial, everything 
working in a most satisfactory manner. The contract 
power was exceeded by 645 indicated mead Be 
although the air-pressure was only one-half that 
allowed by contract. The mean results were : 


Steam in boilers ... * 144 Ib. 
ke engine-room ... 141 ,, 
Air pressure 3 iv. 
Revolutions 128.8 
Vacuum ... ae ye “at 28.1 
Collective indicated horse-power 7645 
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On the 19th ult. she went out again for her four 
hours’ trial under forced draught, and this trial also 
was marked with the same success as attended the 
natural draught trial. There was nothing to be gained 
by exceeding the contract power to any extent, and 
no attempt was made to show a high indicated horse- 

ower, as the Rainbow had shown clearly what could 
“ done. ‘The object in the present case was only to 
obtain the contract power with a reasonable margin. 
The result showed that the contract power was ex- 
ceeded by 367 with an air pressure of less than half 
that allowed by contract. The mean results were: 


Steam in boilers ... As 148 Ib. 
i. engine-room ... 145 ,, 
Air pressure .61 
Revolutions 138.8 
acuum ... = ice at 28 
Collective indicated horse-power 9367 


Throughout both the trials the engines worked re- 
markably well, and the boilers gave a very free supply 
of steam. No signs of leaky tubes developed during 
the trials, and at the conclusion the boilers were very 
tight and free from leakage. On the natural draught 
trial the machinery was in charge of Mr. J. W. Reed 
on behalf of Palmer’s Company, the contractors ; 
Lieutenant Oswald commanded the vessel ; Mr. Rock 
represented the Admiralty ; Staff-Engineer Morris the 
Steam Reserve; and Mr, Hobbs the dockyard. On 
the forced draught trial the machinery was in charge 
of Mr. J. W. Reed on behalf of the contractors ; Lieu- 
tenant Oswald was in command of the vessel; Mr. 
Oram represented the Admiralty; Staff- Engineer 
Morris the Steam Reserve ; and Mr. Marrack the dock- 
yard. 

; The comparative ease with which the majority of 
the cruisers of this class develop their contract power 
has clearly shown the wisdom of providing an ample 
amount of boiler power. Messrs. Palmer and Co. 
have also in hand the two powerful first-cless battle- 
ships Resolution and Revenge for the English Govern- 
ment, both hulls ana machinery being constructed by 
the company. The approximate speed of the Rainbow 
by log, on the eight hours’ trial, was 19.4 knots, and on 
the four hours’ trial 20,2 knots per hour. The con- 
tractors, however, have no guarantee of speed. 





ON THE CONSTRUCTION OF A 5-FT. EQUA- 
TORIAL REFLECTING TELESCOPE.* 
By Mr. A. A. Common, LL.D., F.R.S. 
(Continued from page 560.) 

III, Tools.—My experience has shown that to get the 
best results in the least time, four kinds of tools are 
necessary. First, a rough piece of hard lead for grinding 
with coarse emery, to cut away the glass to form the 
concavity. With the 5-ft. disc a large quantity of glass 
had to be ground away, a depth of 0.6 in. being necessary 
in the centre of the concavity, and to roughly obtain this 
the lead tool was used. This tool may be of any size from 
one-half to one-quarter of the diameter of the mirror, and 
from 2 in. to4in. thick; a strong triangle cast into the 
tool and wikiog J a pin serves for attachment to the rods, 
and for lifting the tool. It is advantageous to have the 
tool cast with a number of ?-in. holes in it, through which 
the emery or sand used in coarse grinding van be fed on 
to the mirror, and the necessary water also readily added 
from time to time. The lead tool used was 22 in. in dia- 
meter and 4 in. thick, had nineteen holes in it, and 
weighed altogether, before use, over 400 lb. It was 
roughly chipped underneath from time to time during 
grinding, and was found to cut very rapidly with No, 12 
emery. 

The second kind of tool is a convex iron tool, or rather 
a pair of iron tools, with a diameter of not less than two- 
thirds of the diameter of the mirror, although probably 
full size would be best. This convex tool is exceedingly 
important, as with it the fine grinding is carried on 
down to the use of No. 150 emery, or even finer, and 
it is this tool that not only gives the exact curve neces- 
sary, but also secures the accurate surface of revo- 
lution. It will be seen from Fig. 14 that in this case I 
have adopted a plan which I consider essential for all 
tools—all the age of attachment for lifting or turning 
the tool on the lathe, and driving the tool when on the 
mirror, being reduced to three points. The system of 
ribs is concentrated on three points, and to these the 
triangle carrying the driving pin is attached. Lifting is 
performed by means of an eye screwed into the driving 

in. When not in use the iron tools are always arranged 
fase upwards, with three blocks under them, one at each 
of the points where the ribs unite. In the case of the first 
large wooden tools six points of support or attachment 
were used, by a cross-piece at the end cf each of the three 
arms, and it might be necessary to use this number, or 
more, with very large iron tools; but for any size up to 
40 in. the three points of attachment are quite sufficient. 
The three points are approximately the centres of gravity 
of the three sections into which the tool may be considered 
tobe divided. With the iron tools the deep ribs at the 
back shown in the drawing were considered necessary to 
secure the essential rigidity and permanence of shape. 

The convex iron tool is cast with a face of squares of 
l-in. side with §-in. spaces between, the great essential 
being that the exact centre of the tool must fall on one 
corner of and notin the middle of a square. The attach- 


* Paper read before the Royal Astronomical Society. 








ment to the face-plate of a lathe is by screws, which screw 
into the three points in the ribs, and the face of the tool 
is then accurately turned to the proper convex curve from 
a previously constructed templet, with the least danger of 
change in decrs when taken off the lathe. See 

Another tool is cast, strengthened by ribs in a manner 
exactly similar to the first, but without the squares on the 
face ; this tool is turned concave in the lathe to as nearly 
as possible the curve required for the mirror. Consider- 
able accuracy can thus be obtained, but the most careful 
mechanical turning is not nearly accurate enough for 
optical work. The pair of tools must therefore be ground 
together with fine emery (Nos. 100 to 150 emery are 
usually employed for this operation) until they are perfect 
surfaces of revolution, and until by the spherometer they 
are found to beof the exact curve required. There is no 
difficulty in grinding two iron tools ef this kind together 
with the finest emery, if one of the surfaces is cove 
with squares in the manner adopted for the convex tool ; 
without this precaution it is difficult to prevent the two 
surfaces gripping and tearing each other, and it is impos- 
sible to obtain the absolutely spherical surface of revolu- 
tion. With the convex tool uppermost, the tendency is 
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of the tool by six bolts passing through countersunk holes 
in the face of the tool, and held aoa in place by nuts 
screwed on to the ends projecting through the three 
levers. The glass tool is fixed to three levers, and the 
_— arms of the triangle are attached to the centres of 
these. 

By means of the heavy lead tool the mirror can be 
ground very nearly to the proper curve, so that little or no 
variation of shape of the tool should be caused when the 
iron convex tool is used on the mirror. If any variation 
of the curve of the iron tool should be produced by 
grinding, then the concave and convex iron tools must be 
ground together until the exact curve is obtained, and the 
convex iron tool again used on themirror. This must be 
continued until the mirror has a curve exactly similar to 
that on the concave iron. These precautions are only of 
importance when it is necessary to keep to a definite focal 
length, the effect of the slight variation in the curve of the 
face of the iron tool being simply to shorten or lengthen 
the focal length, and not to affect the mirror in any other 
manner. 

The third kind of tool used is made of glass, and may 
be from } to 4 of the diameter of the mirror. An iron 











to flatten the curve and to increase the radius of curva- 
ture; with the concave tool uppermost, the curve is 
deepened and the radius of curvature shortened. By this 
means, and by a careful regulation of the strokes in 
grinding, any required curve can be obtained, with an 
exactness that is truly astonishing. The concave tool 
not only serves fur the purpose of bringing the convex tool 
to the proper curve, but also to give form to the glass and 
slate tools for fine grinding ont for polishing. It may 
also be used instead of the mirror for pressing the 
polishing tools when covered with resin squares, so as to 
give them the proper curve. 

hese iron tools ure the most important ones in making 
mirrors, and no trouble should be spared to make them as 
perfect as possible. 

Fig. 14 isa plan of the back of the 40-in. convex iron 
grinding tool, showing the system of ribs and the attach- 
ment of the triangle. The ribs all concentrate at three 
columns, to which the ends of the triangle are bolted. The 
centre of the triangle is the pin on to which the “eyes ” 
of the rods R are attached. 

Fig. 15 is a side elevation of the tool shown in Fig. 14, 
and shows the ribs and the method of attachment of the 
triangle. 

Fig. 16 shows the squared face of the tool, the centre 
of the tool falling on one corner of a square. 

Figs. 17, 18, and 19 are engravings, on the same scale, of 
the 23-in, glass tool, the triangle being fixed to the back 








tool, with half its weight balanced by means of a lever, 
may be used on the mirror with flour emery, but for finest 
washed flour emery the glass tool is best, the surfaces pro- 
duced being of great smoothness. 

Very much time is saved in the operation of polishing 
by the use of the glass tool in fine grinding, the surface 

roduced on glass with the finest washed flour emery 

ing very much more readily brought to a perfect polish 
than any other ground surface that can be obtained. 

For this tool I used a disc of glass 23 in. in diameter and 
2in. thick, and attached to a triangle in the manner 
shown in Figs. 17 and 18, and ground on the concave iron 
tool with emery and water until it had the exact curve of 
the convex tool. The surface, previously roughly squared, 
was then again squared by means of grooves cut into the 
face, This grooving is easily performed by the use of an 
iron casting, with six V-shaped bars spaced 1 in. apart ; 
this, driven with a reciprocating motion between guides 
over the face of the tool, with sand, corundum, or emery 
for grinding material, and with water as a lubricant, cuts 
the grooves very quickly to the required depth. The 
grooves in the 23-in. glass tool are } in. wide and of about 
the same depth; the squares are therefore ? in. at the 
sides, with }-in. spaces between. 

The grooves are arranged as in the iron tool, so that the 
centre of the tool falls exactly on the corner of a square. 
Opinions differ as to the necessity of these grooves, but I 
have not the slightest doubt that they are essential to the 
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proper production of the finest surfaces, whether curved or 
flat. With the grooves there is less tendency to seize than 
without them—indeed, without the grooves, even with the 
utmost care in feeding the emery on to the mirror, it is 
almost impossible to prevent tearing of the surface. The 
emery is alsomuch more evenly distributed under the 
tool, since it can penetrate the grooves and thus get under 
the squares, whereas without the grooves the fresh emery 
is caught by the edge of the tool, and there is more work 
done by that than by the central portion. 

The glass tool is not used to produce any alteration of 
shape in the mirror, it is only for smoothing up the surface 
to save time in | anggarny J but by working more on one 
part than the other, an effect similar to that of figuring 
with the polishing tool can be obtained. 

With the glass-grinding tools for fine grinding, and 
with the polishing tools of glass, lead, or slate, the arms 
of the connecting pin are made to the proper length to 
reach the centres of the sections, and the tool is attached 
to these arms by bolts through the disc, and through holes 
in the arms. An equally good fastening could be made, 
in the case of glass tools, by drilling and tapping the hole 
with a Whitworth thread, exactly as if the tool were cast 
iron. The drilling and tapping of glass is quite easy if 
turpentine is used asa lubricant, the only difficulty being 
to prevent the chipping of the glass when the drill comes 
through at the end of the operation of drilling. 

The fourth kind of tools are the polishers, which serve 
not only for polishing, but are also used for figuring the 
mirror. These may be of lead, slate, or glass, with a 
smooth face ground to the curve of the mirror in the iron 





layer of resin should be } in. thick. As the resin cools, 
and before it becomes hard, the wood frame may be re- 
moved, and the resin can then be marked out by pressing 
a frame of wet wood upon it, the frame used being similar 
to the iron frame used for grooving the glass tools. The 
frame first marks the resin out into strips lin. wide, and 
by pressing the same frame again on the resin at right 
angles to the first impression the squares are obtained. 
The resin thus indented to the depth of 4 in. will easily 
break, when cold, into squares, which should be imme- 
diately placed in water and kept there until they are 
pamaenes A on the tool. 

The resin squares can be firmly attached to the tool by 
first warming the tool with a Bunsen’s burner, then suc- 
cessively warming each resin square and gently pressing 
it upon the previously marked tool. In using a tool of 
smaller size than the mirror, the exact position of the 
central square may not be of much consequence, but, as a 
matter of habit, we have always put the squares on ina 
manner exactly similar to that used for the squares on the 
iron and glass grinding tools. The tool, with the squares 
attached, should then be hung face downwards and im- 
mersed in hot water for half a minute ; then pressed upon 
the concave iron tool, or upon the mirror; a piece of 
rouged paper being used with the iron tool so as to pre- 
vent any grit being taken up in the resin, but if the mirror 
is used, the surface should be first covered witha thin coat 
of rouge and water, to prevent adhesion. 

After the first pressing it will probably be found that 
all the squares have not made good contact ; a second 
warming in hot water for half a minute, and a second 








concave tool, and covered on this face with squares of 
itch or‘resin. Three of these polishers are required ; a 
arge one half the diameter of the mirror—this polishes 
very quickly ; one abont a quarter, and another some- 
what less in diameter. These tools are attached to triangles 
exactly as the glass grinding tool is attached to its 
triangle. 

Either pitch or resin can be used for the squares on the 
surface of the tool, but I give the preference to resin, as 
being cleaner and more easily worked. The squares are 
made of 1-in. side, and are fixed to the tool in. apart. 
The resin squares are made very easily in the oe 
manner :—The resin is melted in a clean iron pan an 
softened by the addition of turpentine until, when cooled 
tothe temperature of the workshop, it will allow the thumb- 

nail to make an impression in five seconds with a fair 
" amount of pressure. It is almost impossible to give any defi- 
nite idea of the proper hardness of the resin to produce the 
best results, or to refer it to any scale ; a few trials will 
soon enable the proper degree of hardness to be estimated, 
and I would recommend thatin the first trials the tempe- 
rature of the workshop should be noted and the tool used 
for polishing for three hours ; at the end of that time the 
squares should be flattened out, and their edges should 
overhang the spaces between the grooves a little. The 
softer the resin the more quickly the polisher will work 
and the flatter the squares will become. If, after three 
hours’ work, the resin is of the hardness that I have found 
most convenient, the edges of the square will overhang 
sufficiently to render it necessary to chip them off to keep 
the grooves open. If this flattening is sufficient to render 
chipping necessary after two hours’ work the resin is too 
soft. A tool that will stand three hours’ work without 
the grooves closing up can be hung up face downwards 
for several weeks without the resin altering in shape, 
unless there is a great increase of temperature in the 

nterval. This hardness, when once obtained and tested 
with the thumb-nail, can always be recognised. } 

The squares are best made by pouring out the resin on 
a plate of wet ground plate-glass, with a frame of wet 
wood round it to retain the fluid resin until cool. The 





pressing upon the tool or mirror should bring all the 
squares into contact. The tool should then be cooled by 
running cold water over it, and ought not to be used for at 
least six hours. Ifthe mirror be used for pressing the 
tool, it is always advisable to allow the tool and mirror to 
stand at least twelve hours after pressing before com- 
mencing polishing. : 

The dimensions of the tools used in making the last 
5-ft. mirror are as under : 

Lead rough-grinding tool (weight about 400 Ib.) 

Tron tool, 40 in. in diameter (weight about 500 lb.) 

Similar tool, concave (weight about 350 lb.) 

Glass fine grinding tool, 23 in. in diameter. 

Large slate polisher, 30 in, in diameter. 

Small slate polisher, 16 in. in diameter. 

Small lead polisher, 15 in. in diameter. 

In order to turn the tools to the exact curve two 
templets weremade. A long bar, 57.4 ft. long, was made 
and fastened by a pin at one end ; this was supported on 
rollers so as to be capable of rotation round the pin ; two 
sheets of zinc were laid under the free end and marked 
out with arcs of a circle of this radius; these plates were 
then cut through along the line and accurately filed up to 
the curve, one as a convex and the other as a concave 
templet. A third zinc templet was made by commencin 
at the centre and setting off at short intervals the verse 
sines of the curve from the edge, previously made straight, 
and then cutting to these points and smoothing the curve. 
This is the easiest plan, and, when the measurements are 
—* made, better than the radial bar for such a long 
radius. 

From the zinc templets iron ones were made } in. thick, 
5 ft. long, and 3 in. wide, and these were used in the lathe 
as guides for the turning tool. The templets are useful 
for roughly testing the curve of the mirror or of the con- 
vex iron and glass grinding tools during the early stages 
of grinding, but for more accurate work, and during the 
final grinding, two spherometers were used for measuring 
the curve. F 

One spherometer is of the ordinary form, with three 
legs, on a circle of 3 in. radius or 6 in. diameter, and a 





central leg, which can be raised or depressed by means of 
a screw of 40 threads to the inch. The head of the screw 
carries a circle of 3 in. diameter, divided into 250 parts, 
and a fixed index is attached to the frame of the sphe- 
rometer ; one turn of the screw alters the leg J, in., and 
one division on the divided circle corresponds to y5$55 in. 
In practice it was found that a movement of a quarter of 
a deeien could be detected with the spherometer and 
zohoo in. accurately measured. 

he other spherometer has three feet on a circle of 12 in. 
diameter, but two of the feet are placed close together—in 
fact, but lin. apart; the depth of a curve is thus 
measured more readily on squared tools than with an 
ordinary spherometer, and the instrument is practically a 
versed-sine measurer. (See Figs. 20 and 21.) 

With these spherometers the departure in curvature of 
a parabolic mirror of short focus from the spherical form 
could be very easily detected—indeed, a fairly approxi- 
mate measure of the amount of parabolisation could be 
made without optical testing. 

It is exceedingly important with these spherometers— 
especially with the long one—to avoid handling the arms 
of the spherometer in any way during the actual measuring 
of the curvature. As an experiment, a spherometer was 
made just ‘“‘loose” on amirror, the instrument lifted 
gently, and one arm held in the hand for half a minute ; 
the spherometer was then placed again on the mirror on 
the same portion as before, and, although the screw had 
not been touched and the reading was unaltered, the rise 
of temperature had been sufficient to cause the spherome- 
ter to be very “‘ tight,” and it was only after allowing the 
eens to cool that the original reading could be 
made. 

The custom is to have the measuring screw in the 
centre of the ordinary spherometer ; and that is, no doubt, 
a convenient place ; but if placed on one of the outer legs 
the accuracy of the instrument is at once doubled and the 
errors of the screw are halved. 

IV. Grinding and Polishing.-The method adopted in 
making the second 5-ft. mirror embodies the results of all 
the experimental work on the first 5-ft., the two 20-in. 
mirrors of 45-in. focus (used by the Total Solar Eclipse 
Expeditions of December, 1889), and also two 30-in. 
mirrors and a very fine 36-in. 

A full description of this method will therefore serve to 
illustrate all the knowledge acquired up to the present 
time, without special reference to the many experiments 
previously made. The disc was placed in its cell on 
March 25, 1891, and mounted upon the machine; it was 
then carefully levelled and centred by means of the screws 
on the table of the machine, and rough grinding was com- 
menced. The lead tool was used with No. 12 emery for 
coarse grinding. The rate of abrasion was on the average 
0.03 in. a day. 

From March 25 to April 22, the rough grinding of the 
mirror with this heavy lead tool was in progress, and on 
April 22 the mirror was found to nearly fit the templet. 
and the further use of the lead tool was not considere 
advisable. In all, 162 hours had been occupied in grinding, 
and 4 cwt. 2 qrs. 21 lb. of emery used, the grains being 
Nos. 12, 20, and 36. 

From April 23 to April 28, 334 hours were spent in 
grinding the mirror with the convex grooved-iron tool and 

iant corundum of a fineness equal to about No. 80 emery. 

y this work the deep pits left by No. 36 emery were 
completely ground out, and a surface free from scratches 

roduced. During this time the tool was allowed to exert 
its full weight, no counterbalancing being resorted to, On 
April 29 and 30, No. 120 emery was used with the un- 
i seh iron tool, and after four hours’ work the pits due 
to the giant corundum were ground out, and a perfect 120 
surface obtained. 

It was considered advisable to fine up the surface as 
rapidly as possible, and to polish sufficiently to enable 
preliminary testing to be done, so that all doubts as to 
surface of revolution could be decided and the focus accu- 
rately measured. Two hours’ grinding with No. 150 
emery and the grooved iron tool with four counter- 
balancing weights of about 65 lb. each, twenty minutes 
with the glass tool and No. 150 emery, and twenty 
minutes with “one-minute” washed flour emery gave a 
surface sufficiently good to polish. Four hours’ polishing 
with the lead-resin polisher (really the figuring tool) gave 
sufficient polish to enable an examination for figure and a 
measurement of radius of curvature to be made. <A very 
good surface of revolution resulted, no trace of ellipticity 
of image being detected on most careful examination. 
The radius of curvature was found rather shorter than 
required, and it was decided to regrind, working specially 
on the edge, so as to flatten the curve and increase the 
radius of curvature. 

Grinding with the glass tool for one hour and three 
quarters, using ‘‘one-minute washed ” flour emery, and 
polishing for a total of nine hours and a half, in four days 
gave a mirror with far too much aberration, and, as this 
could not be removed in figuring without considerable 
difficulty, grinding was again resorted to. 

Two hours with the 23-in. glass tool and washed flour 
emery gave an apparently perfect surface, and this was 
polished for six hours and a half with the lead-resin tool, 
and for eleven hours with the 30-in. slate-resin tool, the 
work extending over eight days. Two hours’ polishing a 
day was found quite sufficient, one hour being given in 
the morning and one in the afternoon. At the end of 
May the aberration was nearly correct, but a close exami- 
nation of the surface showed that a few of the pits due to 
the No. 150 emery were still left in the mirror. It was 
decided, therefore, to remove these by re-grinding. 

On June 2 the mirror was re-ground, for the fourth 
time, with the glass tool and finest washed-washed flour 
emery. The polishing was commenced with the 30-in. 
slate-resin tool, and fourteen hours and a half of this gave 
a nearly perfect polish, with a total aberration of about 
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four-fifths of the theoretical, although this aberration was 
not correctly distributed among the zones. 

The figuring tool—the 15-in. lead-resin polisher—was 
therefore used from June 9 until June 24, 104 hours’ 
polishing and figuring being distributed between these 
days. The progress towards the perfect figure can be 
traced from the diagrams (which will be given later on), 
most rigid testing being adopted on every night during 
this time. The surface of revolution was perfect during 
the whole time, and all the tests, described in the section 
on testing, were most satisfactory. 

On June 24 the last work was done on the mirror, but 
the testing wascontinued up to July 1. On July 3 it was 
silvered, and on the 14th was fixed in the telescope. 

The total period taken for the actual work was from 
March 25 to June 24 inclusive, or exactly three months. 

The machine was actually in use for 273¥ hours, and at 
25 strokes a minute, this gives a total of 410,250 strokes 
to make a fiat disc into a nearly perfect mirror. 

For the rough grinding of glass ordinary sand may be 
used with advantage ; it is cheap and cuts well, but not 
having a supply at hand I have always used emery. This 
is supplied by the manufacturers at about 24/. per ton in 
all sizes, from No. 12, which is about ;\, in. in its greatest 
length, to No. 150, which is a very fine powder, distinctly 
granular to thefeel. Beyond this the finer qualities are 
called ‘‘ flour” and ‘‘ washed flour” emery. I believe it to 
be the practice of opticians to obtain their finer emeries 
from the washings of the residues obtained by the work- 
ing of coarser emeries on the glass, but I have found it 
more cleanly and easy to get my fine emeries by washing 
the ordinary ‘‘ washed flour emery” as sold. To get the 
first ‘‘ washed flour” the plan adopted is to mix the emery 
with water and allow a few seconds to elapse before pour- 
ing nearly the whole of the mixture into a settling vessel. 
In this way any stray particles of coarse emery remain in 
the first vessel. The emery that settles in the settling 
vessel is a mixture of very fine emery with that of less 
fineness down to washed floursimply. By washing again 
and allowing 1, 2, 5, 10, or 20 minutes to elapse before 
the mixture is poured into the settling vessel, emeries 
that go by the name of the time during which the mix- 
ture is left before the water bearing them in suspension is 
poured off are obtained, and the first is the ordinary 
washed flour free from the finer kinds. 

In using these finer emeries the tool, if heavy, is very 
apt to get too close to the glass and tear it up. The use 
of asmall quantity of soap dissolved in the water was 
found a distinct advantage. A somewhat similar effect is 
produced if the emery has with it a certain amount of 
very finely ground glass, such as is produced by pre- 
viously grinding, but the cutting power is much reduced. 

For polishing, either rouge, or oxide of tin (putt 
—— to use the commercial term), may used, 

efore using either of these it is very important to mix 
with plenty of water so that any heavy particles will 
settle and thus be got rid of, otherwise a surface free 
from scratches can never be obtained. It is hardly 
necessary to say that in practice the most scrupulous care 
in every stage is absolutely needed to get rid of all the 
emery of the previous stage. This is of great importance 
in the finer grinding. The use of plenty of water, which 
itself must be free from sediment, is imperative. 

In using the rouge it isof importance that the vessels in 
which it is kept should be placed somewhere near the 
mirror, so as to have about the same temperature as the 
mirror. 

There are many practical points in the actual working 
that must be attended to. The chief of all is to guard 
against the effects of change of temperature. Themirror 
should be carefully protected from draughts of cold air 
during the night ; the cover should be taken off the first 
thing in themorning, and the mirror kept moving. In grind- 
ing, particularly when the finer grinding is being done, the 
iron or glass tool should never « left for many minutes 
at rest on any portion of the mirror. 

In figuring the result of the night’s testing is considered 
and the stroke to be used determined. he mirror is 
then dusted with a fine brush or a soft towel if necessary, 
and painted all over with a mixture of rouge and water ; 
one apeecation generally sufficing for one hour’s polish- 
ing. The polishing tool is then examined, and if the 
previous day’s work has flattened the squares of resin and 
caused them to partly fill up the grooves, the edges are 
clipped or bevelled off to clear the grooves, and the tool 
is carefully washed. It is then hung on the balancing 
lever and carefully deposited on the mirror ; the rods are 
connected, and the cranks set so that the tool shall work 
fromthe centre to the edgeof the mirror. The machine 
is moved by hand till the tool has ay over the whole 
surface, and this movement by hand is done every few 
minutes for halfan hour. The rods and cranks are then 
adjusted to the determined stroke, and one hour’s work 
done right off. The mirror is then washed with as little 
water as possible and covered up, sometimes to be polished 
again for one hour in a similar manner, though I do not 
like to polish more than one hour a day when figuring. 

It is much more satisfactory to polish i: wet weather, 
as the particles of dust in the air which give rise to minute 
scratches are almost absent in damp weather, and, as a 
rule, the temperature is more nearly constant. 


(To be continued.) 





Betoran Coat Mrninc.—The production of coal in Bel- 
gium in the first half of this year amounted to 9,736,185 
tons, as compared with 9,094,389 tons in the correspond- 
ing period of 1891, showing an increase of 641,796 tons 
this year. The stock on hand at the close of June, 1892, 
amounted to 1,201,333 tons, as com with 481,915 
tons at the close of J une, 1891, showing an increase of 
719,388 tons. It follows that the current demand did 
not keep pace with the increased extraction. 








THE TREATMENT OF MARINE BOILERS.* 
By Mr. W. W. WILson. 
(Continued from page 528.) 

Treatment under Steam.—In getting up steam the first 
consideration is to do so very slowly, and this ought to 
be more thoroughly attended to when the boilers are 
ased for the first time. I am afraid that it is too often 
the case that when fires are first lit, and steam raised by 
the builders, it is done too hastily. 

In my opinion, with the high-pressure boilers of the pre- 
sent day, nothing less than twelve hours should be allowed 
to raise steam, and I would even go as far as to say double 
that if all else will allow it being done. Too often when 
steam is raised for the first time the necessary connections 
for the circulation of the water in the boiler are not com- 
pleted, and, therefore, under the circumstances, longer 
time ought to be allowed. Weare all aware that one of 
the most important points necessary for the preservation 
of boilers in good and sound condition with a minimum of 
leaks is that there should be a thorough circulation of 
the water, so that there be maintained as nearly as pos- 
sible a uniform temperature throughout. 

No one, I think, doubts that bad circulation is the 
cause of many leaky seams, owing to unequal expansion, 
and we must only recall the appearance of the bottoms of 
shells as they existed some twelve to fifteen years ago to 
mark the difference from those of the present day. The 
introduction of the Messrs. Weir’s hydrokineter worked a 
decided change, and in recent years many contrivances 
have been brought forward for effecting this object. I 
would only mention that in my opinion the simplest, and 
I believe the most effective, of all circulating systems is 
that in which the donkey pump draws the water from 
one portion of the boiler and discharges it through the 
feed valves into another. Of course, this is used, as a 
rule, only in getting up steam, the custom of most engi- 
neers being to shut it off shortly after steam shows, 
although why it should not be continued until there is a 
fair pressure, I fail to see. 

It is usually the case that boilers when new are filled 
with fresh water, which, I think, is a thing to be re- 
gretted. What, in my opinion, ought to be done is to fill 
them with good pure sea water, and during the period of 
all trials, testing of valves, &c., also, if a day or two’s run 
is required, all waste srhould be made good by the same. 
In this way a fine preservative scale would be obtained on 
the interior surface, the value of which, I am sure, would 
in after years be realised. I have in my recollection now 
a steamer which, at the commencement of her career, 
encountered somewhat bad weather, and her air-pump 
discharge valve being rather leaky, a considerable quan- 
tity of sea water got into the hotwell, and consequently 
into the boilers, necessitating blowing out at intervals. 
This lasted for about three or four days, when an oppor- 
tunity was afforded of rectifying the leak, and the boilers 
were then worked in the usual way. At the terminal port, 
on opening up, the chief engineer was surprised and very 
sorry to find that a rather heavy scale had formed on the 
furnaces and other heating surfaces. However, a chance 
was obtained there to have these thoroughly cleaned, and 
from then up to the present time, now about eight years, 
during which they have been fed almost exclusively with 
fresh water, I am not aware that any corrosion has ever 
been seen in these boilers, nor have they given any trouble 
whatever, and I know that voyage after voyage all that is 
required is a fairly good scrape over the surfaces, the scale 
being little or nothing, and for the most part only a grey 
powder. Inships (one of them a sister ship) running on 
similar voyages, and now worked altogether in the same 
way, there is not nearly the same appearance in the inside, 
and there is more corrosion visible. This is not the only 
case I could cite, but it isone which makes me more satis- 
fied that for a short time at the beginning of its career 
a marine boiler ought to have the benefit of pure sea 
water. 

On completion of this baptism of salt water as I might 
callit, the use of fresh water (and, if it could only be got 
in pee quantity, distilled water) should be commenced 
and persevered with. Fresh water is the only water that 
can be relied upon for keeping efficient the high-pressure 
boilers of to-day, and I think Iam right when I affirm 
that it is almost the universal custom to use it now. The 
great increase in the construction of evaporators is testi- 
mony that our engineers are looking more and more to 
the provision of means for the supply of that commodity. 
A modern engine-room is not considered complete unless 
there is at least one of some description of those contri- 
vances on board. 

With the introduction of fresh water, and the main- 
tenance of the density of boiler water at nil throughout 
a long voyage, there is, however, an attendant element 
of danger, and that is the presence of cil, brought into 
the interior with the feed water. In former times the 
lubrication of all internal surfaces was effected by the 
use of vegetable or animal oils or greases, which, as a rule, 
either got carbonised in the cylinders and other heated 
passages, or if they did reach the boilers, it was generally 
only in small quantities, and these were absorbed by the 
saline and other materials in the water, and precipitated 
in the form of mud or dirt to the bottom, perhaps a slight 
percentage of it being found adhering firmly to the ends 
and sides at the water-line in the form of a powdery de- 
posit. The use of mineral oils for this purpose has made 
quite a change, and it is my experience that with the 
same consumption of oil, the fresher the boiler water is 
maintained the more oil is found deposited. It is quite 
obvious, I think, how this comes about. Mineral oils as 
manufactured for internal lubrication have all a high 
flashing point, and as, in consequence, they do not lose 





* Abstract of paper read before the Institute of Marine 
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their lubricating property, even with the temperatures to 
which they are now exposed at high-pressures, it is 
natural they should pass through the various cylinders, 
valves, &c., in a fluid or at least frothy state, and be even- 
tually carried with the feed water into the boilers in their 
original condition. 

Of course, it must always be taken into account that 
the quantity found in boilers is proportionate to the 
quantity used in the engines. ‘ 

At the Institution of Naval Architects in the spring 
session of 1891 a most valuable paper on ‘‘ Boiler De- 

its” was read by Professor Lewis, and for which the 
told Medal of the year was awarded. This related 
almost wholly to the presence of oils in the boilers of 
steamships, and the writer showed very ably the effects 
of too much oil being allowed to get there, and for the 
purpose of obviating the damage likely to ensue from 
such, he proposed the following : 

‘1. The filtration of condenser water through a coke 
column. 

‘2. Free use of the scum cocks. 

**3. The use of water of considerable density rather 
than of fresh water. 

‘4, The use of pure mineral oil lubricants of the highest 
attainable specific gravity and boiling point.” 

To these points I shall draw attention hereafter, and, 
in the meantime, will continue by saying that in the 
course of his peoee he showed that with ; in. of oily de- 
posit such as had been found in a boiler, coating the in- 
side of aniron vessel, with which he experimented, the 
outside of the iron when exposed to a slow heat reached 
a temperature of about 392 deg. Fahr. when the water 
boiled, whereas, when the vessel was clean, the water 
boiled, when the outside reached about 239 deg. Fahr. 
When the same experiment was repeated, but with an 
intensified heat obtained by means of a common atmo- 
spheric blow-pipe, or forced draught as it were, the 
temperatures obtained, under the same circumstances, 
were about 239 deg. Fahr. as before with clean vessel, 
and with coated vessel about 793 deg. Fahr. From this 
we can see that there is indeed very great danger from 
the use of mineral oils and fresh water. 

I shall also make a few quotations from an article pub- 
lished in the Mechanical World, January 18, 1890, on the 
same subject. The quotations are extracts from the sum- 
mary of results of some experiments made on the Conti- 
nent, and are as follows : 

‘*Mineral oil, when applied thinly, produces no appre- 
ciable effect, but it causes overheating after being decom- 
posed by heat. A chip soaked in mineral oil and applied 
to a plate causes overheating. 

‘* Linseed oil, even when very thinly applied, causes a 
rapid overheating of the plate at a moderate evaporative 
ratio. 

‘Rapeseed oil acts in the same manner as linseed oil, 
but does not produce quite so rapid an effect. 

‘*Valvolene does not cause overheating except at a high 
evaporative rate. 

‘** Lard oil causes overheating even when mixed with a 
considerable quantity of plumbago. If the plumbago is 
greatly in excess, the meta] does not become red-hot. 

‘*Tar, applied to a tinned or polished surface, becomes 
detached when the water boils. If applied to a rusty 
plate it adheres better, but does not.cause overheating.” 

From the experiments which had been made and of 
which the foregoing are some results, there were drawn 
certain conclusions, two of which are as follows : 

‘1, That any grease or oil on the internal surfaces is a 
serious obstacle to the transmission of heat.” 

‘*2. That when oil or grease is decomposable by heat, 
overheating is particularly to be feared. The organic 
oils, linseed, rapeseed, &c., appear to be more dangerous 
in this respect than mineral as.” 

In Professor Lewis’s paper, already referred to, he really 
comes to the same conclusions, for in it he says that any 
‘‘lubricant containing animal or vegetable oils to give it 
body should be unhesitatingly discarded” for internal 
lubrication. 

It appears to me, therefore, from the foregoing ex- 
tracts, that in the days when tallow or vegetable oils were 
used we ran greater risks than we do now—but of course 
we had not the same high pressure to contend with, and 
besides, as I have already mentioned, these oils or greases 
were as a rule decomposed in the cylinders and very rarely 
reached the boilers except in small quantities. How- 
ever, that was not always so, and considerable damage 
sometimes did take place. I know a case in point, 
in which some ten or iwelve years ago a large passenger 
steamer arrived at a Chinese port while I was there, with 
no fewer than seven of the furnaces more or lass collapsed 
out of about twenty-four. The boilers were of the dr 
bottomed low-pressure type, and to enable her to reac 
ee the damaged furnaces were propped up from the 

ilge, the bars, &c., having been removed to allow this 
being done. By doing this, steam was maintained in the 
boilers by the undamaged furnaces, although great care 

ad to be exercised. Iheard afterwards that, on exami- 
nation, the damaged portions were found to be covered 
with a thin deposit, much of the eonsistency of common 
glue, the formation of which was attributed to a new oil 
that had that voyage been supplied, and which (so it was 
stated) was of vegetable origin. 


(To be continued.) 





BgExcian Ratt Exports.—The exports of steel rails from 
Belgium in the first seven months of this year amounted 
to 36.377 tons, as compared with 24,616 tons in the cor- 
responding period of 1891. The exports of iron rails 
from Belgium in the first seven months of this year were 
11,266 tons, as compared with 13,540 tons in the corre- 
sponding period of 1891. 
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STEAM ENGINES AND BOILERS, &c. 

21,057. W. Christiansen, Harburg-on-the-Elbe, 
Germany. Boilers with Galloway Tubes. [2 Figs.) 
December 2, 1891.—This invention relates to boilers having 
horizontal flues, particularly Cornish or Lancashire ones pro- 
vided with Galloway tubes, and the object is to arrange the 
latter, so that firstly the gases of combustion are caused to pass 
through the lower portion of the flue, and to thereby prevent the 
collection of the residues of combustion as the particles of the 
ashes are rapidly drawn away by the draught while the coal par- 
ticles are burnt ; and secondly, to make the flue easily accessible. 
The Galloway tubes are arranged within the horizontal flue b 
so that animaginary line through the points of intersection of 








the mathematical axis of the cross-tubes a isa certain distance 
above the axis of the flue b. By this arrangement the four tri- 
angular compartments A, B, C, D are of different sizes, so that 
those lying above the axis of the flue b are of the smallest and that 
lying beneath of the larger area. Although the greatest portion 
of the products of combustion pass through the largest of the 
compartments, they become thoroughly agitated and mixed 
together on their way through the flue, so that the particles of 
coal carried away with the burnt gases into the smokebox, are 
entirely burnt owing to the repeated contact with the hot gases, 
the velocities of which differ according to the area of the free 
passages formed by the Galloway tubes. (Accepted September 28, 
1892). 

20,427. D. Davy and Davy Brothers, Sheffield. 
Steam Boilers. [6 Figs.] November 24, 1891.—This inven- 
tion consists in fixing ina flue B, a single central row of vertical 
water tubes C, Cl, communicating with the water space above 
and below the flue, the tubes being of such a diameter as to 
admit of a man passing through them for the purpose of exami- 
nation, &c., them or any part of the boiler above or below. These 
tubes being of such large diameter, the friction of the water 
against their sides is proportionately diminished and they con- 
sequently permit of a very free and rapid circulation through 
them, and being in a single central row the flames in passing 









































20427. 


through the flue are caused to follow a zig-zag course and to im- 
pinge directly against the sides of the tubes C which are con- 
sequently heated more rapidly than those of the flue B, over 
which the flames merely glide. A vigorous circulation of the 
water is thus maintained, the water ascending from the bottom of 
the boiler through the tubes and descending between the sides 
of the flue and the shell of the boiler. The flue B is made in 
lengths connected by joints alternating with and in close proximity 
to the water tubes C, so as, in conjunction with the latter, to 
afford adequate strength to resist collapse of the flue. (Accepted 
September 28, 1892). 

18,359. C.T. Crowden, Northampton, and F. M. Hale, 


London. Direct-Acting Steam Pumping Engines. 
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between the steam and water cylinders for governing the stroke 
of the engine and actuating the steam slide valves. The steam 
piston has two rods, one A led over and one B under the crank- 
shaft C. The crank webs Dclear the piston-rods, and are con- 
nected toa crosshead E having four eyes, two of which are joined 
to the steam rods. Two stay-rods are fixed between the cylinder 
head H, and the pump head I passing over and under the 
crankshaft C. Two eyes of the crosshead work on these stay- 
rods, which serve the double purpose of stay-rods and guides, 
with a return connecting-rod J from the crosshead E to the 
crankshaft, One ow.’ piston-rod K is led from the crosshead E 
to the pump piston. The crankshaft is furnished with a crank pin 
L for driving the slide valve. (Accepted September 28, 1892). 


21,050. F. Hood, Chorlton-on-Medlock. Lancs. 
Feed-Water Arrangements for Steam Boilers. 
{1 Fig.] December 2, 1891.—This invention relates to the arrange- 
men’s in a steam boiler for distributing the feed water pumped 
therein, and its object is to heat the latter by the boiler steam so 
that the lime contained in it is deposited before it reaches that 
already in the boiler. The feed water is pumped into a shallow 
tray suspended in the steam space and flows over this surface in 
a thin film, being speedly raised to the full steam temperature 
which causes precipitation of the carbonate and sulphate of lime, 
&c. The water may be sprayed upon the plate from the pipe 
above, to further subdivide it, and cause it to flow from the 
plate in the form of spray. To keep the supply pipe in the top 
of the boiler always filled with water, a valve, loaded to a slight 
pressure, is applied to the discharge end opening to the dis- 
tributing plate. (Accepted October 12, 1892). 


GAS, &c., ENGINES. 


14,711. P. de Susini, Paris, France. Motor Engine 
Worked by Ether Vapour, &c. [7 Figs.) August 15, 
1892.—This invention relates to a construction of motor engine 
worked by ether vapour or other volatile liquids, the generator of 
ether vapour, the conduits therefor, and the cylinder, are heated 
by the circulation of steam for avoiding all condensation of ether 
vapour before completing its effect. A reservoir of glycerine is 
put in communication with the piston-rods for lubricating them 
while working, and also for stopping avy possible leakages of 
vapour, the reservoir being in communication with a main reser- 
voir in which the escaping vapour is collected for being conveyed 
to the condenser. The generators are heated by the circulation 
of steam from a steam boiler so as to effect the heating of the 
ether at a distance from the furnace, and thus avoid all danger 
of explosion owing to the accidental escape of any. For separat- 
ing the pomngero | matter carried by the vapour when the motor 
cylinders are oiled, a separator is arranged in connection with 
the conduit for the exhaust vapour. (Accepted September 28, 1892). 


19,318. A. Barron, Leicester. Gas Engines. [2 

igs.) November 9, 1891.—This invention relates to gas engines 
and has for its object to convert the old-fashioned slide engine 
into a tube ignition one in order to save power with a smaller 
consumption of gas. The gas is admitted through a pipe into 
a perforated tube, which carries a gas valve, held therein by a 
screw, the air entering the chamber through a port in the 
cylinder of the engine opposite to the port d? when it mixes with 
the gas from the perforations in the tube, and is discharged by 
the valve dinto the cylinder. After the compression has taken 
place the valve is opened, and communication is allowed to the 
red-hot tube M, The blue light to heat the tube in the chimney 
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N is obtained through a pipe joined in a socket secured by a 
thumb screw upon the spindle 02, the tube M being carried in 
the screw nut and through to the valve hole. The valve open- 
ing under the ignition chamber of the hot pipe causes the ex- 
plosion to take place upon the crank of the engine coming to the 
centre, so insuring the firing taking place at the proper time. 
The valves moving alternately at every other stroke of the piston- 
rod and crank by the cams on the side shaft, and until the firing 
of the hot pipe has taken place, the one communicating with the 
air and gas chamber, and leading by ports d? and dl to the 
cylinder, is closed and vice versa. (Accepted September 28, 1892). 


ELECTRICAL APPARATUS. 


19,546. W. Hartnell, Leeds. Alternating Current 
Dynamos. [18 Figs.) November 11, 1891.—This dynamo con- 
sists of an exciting coi), with a generating coil on each side, of the 
same diameter, and fixed tothe frame. The generating coils are 
partially embraced atequal intervals by a series of electro-magnets 
shaped like the letter E, forming a channel wide enough to cover 
two coils and the space between them, the bottoms of the 
magnets being flush with the inside of the coils. When the arma- 
ture bars are under the magnets, closed magnetic circuits are 











formed over two coils. The magnetic circuits are excited by the 
electric current flowing through them in the exciting coil A. As 
the armature revolves these circuits are alternately formed and 
broken, over the centre and right-hand coil, and over the centre 
and left-hand coil, but over the central exciting coil the magnetic 
induction is nearly constant. Thus alternating currents are pro- 
duced in the generating coils B!, B2 in opposite phase, but the 
— exciting coil is not much disturbed. (Accepted September 
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GUNS, &c. 
21,204. A. A. Cook, Billingshurst, Sussex, and W. 





[5 Figs.] October 24, 1891.—This invention has reference to 
direct-acting team pumping engines where « crank is interposed 


Moore and Grey, Limited, London. Trigger Action 
for Two or More Barrelled Fire Arms, (6 Figs.) De- 


cember, 4, 1891.—This invention relates to a trigger action for 
double or multiple-barrelled guos, and has for its object to pre- 
vent the possibility of discharging more than one barrel at once, 
or to ‘afford great steadiness and hence accuracy in firin 
double shots. The right and left sears R and L are arranged an 
ted with tumblers, strikers, &. Tis the trigger made in 
one piece with a movable plate or blade P pune through a slot 
in the baseplate D. The rear end of plate P is formed with a step 
affording different levels r, 1, the surfaces of which respectively 
underlie the sears R, L. The plate P is centred on a standard p! 
and so as to be capable of radial motion thereabout, and it isheld 
up to the sear R by a light spring s, its rear end being curved ; 
above the trigger in position is a notch t. A small slide C is 
mounted upon the trigger plate D and normally pressed forward 


Fig.2. 











into engagement with the rear of P by a spring c. The plate P 
and trigger T are forced back to normal positions after operation 
by sear springs. The fiist pull on trigger T causes an upward 
movement of P when one of the levers r engages the right sear 
R and raises it sufficiently to liberate its tumbler, and simul- 
taneously the slide C is shot forward by its spring ¢c into the 
notch ¢, which thus holds the parts. If the next sear is to be 
operated, a continuation of the pull on the trigger T forces slide 
C out of the notch ¢, and causes the surface of the other step / to 
engage and raise the sear L sufficiently to liberate its tumbler. 
Both locks being now operated, the opening of the breech serves 
to recock both tumblers and return the sears, and to replace the 
plate P in normal position. (Accepted September 28, 1492.) 


15,797. BP. Brun-Latridge, St. Etienne, France. 

reechload Small Arms. [11 Figs.) September 17, 
1891,—In this invention the gun is provided with stationary barrels 
and a movable breech ; the cocking is effected automatically by 
opening the gun and the extraction of the cartridge cases by the 
same operation. Ifthe gun isclosed, the shots fired, and a hooked 
lever, provided for fixing the movable breech, lowered ; on rais- 
ing the lever, this hook being drawn back and disengaged from 
its groove, nothing retains the breech-block in its closed position. 
When after the lever ig drawn, in order to open the breech-block 
the latter turns upon its pivot, the gun is armed and the empty 
cartridge cases extracted. The movable breech in turning comes 
behind the stud of each firing pin, which is engaged in each of the 
lock plates, and the stud reascends the inclined plane formed by 
these lock plates, and stretches the spiral spring placed around 
the firing pin until the end of the sear engages in the notch of the 
firiog pin, the gun being cocked and the shot fired. The lower 
part of the tail of the breech-block is provided with a small 
pivoted catch and held in position by a spring which limits the 














extent of its movement on one side, while the metal of the tail of 
the breech-block retains it on the other. When the breech-block 
is opened the end of the arm encounters a projection upon a 
slide and imparts to it a forward movement, and through a link 
draws back the tail of the extractor, and consequently imparts 
the same backward movement to the extractor, which moves the 
cases of the cartridges and draws them a little out of the barrel. 
The movement of the breech-block continuing, the end of the arm 
encounters the end of the extractor, and on pushing the latter 
imparts to it a forward movement and causes it to enter in its 
groove, ae the cartridges or the cases outside the barrel, so 
that they can be easily grasped by hand. The breech-block being 
open, the cocked firing pins and the cartridges in the barrel, 
the gun is closed by lowering the breech-block. The tail of the 
extractor instead of engaging in the s comprised between 
the two barrels is placed in the false breech, and moves 
therein in a dovetailed groove, and the firing pins engage in the 
front of the breech-block and are held by a plate which slides in 
another dovetailed groove. (Accepted September 21, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


20,052. W. H. Harfield, London. Coupling for 
+) &c. [3 Figs.) November 18, 1891.—This invention 
relates to a coupling for preventing the fracture of shafts, &c., in 
case of sudden torsional strain. The spring bars d, so long as 


Fig tf 1 





























there is no torsional strain upon the shafts, are in axial align- 
ment with the two ends thereof, and are only held by their ends 
in the smaller part of the holes c, but upon being subjected to a 





Strain — bear upon the wider part of the holes, thereby gra- 
dually reducing the flexible part of the bars and increasing the 
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resistance to the strain in an inverse ratio. As the strain is 
augmented, the bars bend, with a gradually increasing resistance, 
until they bear upon the whole length of the sides of the holes 
when any further strain is resisted by the shearing strength of 
the spring bars. (Accepted September 28, 1892). 


MINING AND METALLURGY. 


16,273, J. H. Bibby, St. Helens, Lancs. Smelting 
Copper, &c. [2 Figs.) September 24, 1891.—The object of 
this invention is to connect the several furnaces together so that 
the metal, after having been treated in one es on, in amolten 
state, to the next, and so on, thus combining these several 
separate processes into one continuous operation. The charge is 
loaded into the cupola A in which the melting is effected, from 
which it runs into the furnace B where the metal and slag sepa- 
rate. The matte sinks to the bottom whilst the slag floats upon 
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it and runs off through aspout into bogies placed underneath 
and wheeled off to the slag bank; the matte being allowed to 
accumulate in the furnace until it is full. From the furnace B it 
is run in a molten state into the furnace C, where it is subjected 
to a blast of air under high pressure through pipes inserted into 
the port-holes which causes ebullition, driving off the sulphur 
and converting the iron into slag, which is then skimmed off, and 
the metal, which wili average about 70 to 80 per cent., is run off 
in a molten state into the furnace D and roasted into blister or set 
copper. (Accepted September 28, 1892.) 


MISCELLANEOUS. 


16,276. W.J. Brewer, London, Antifriction Bear- 
ings for the Spindles of Pulley Blocks, é&c.. (4 
Figs.] September 25, 1891.—This invention relates to anti- 
friction bearings for the spindles of pulley blocks, &c., and 
consists in fitting upon the per ends to prevent slipping 
a small pinion to engage with corresponding gear fit to 
the antifriction wheel supporting the spindle of the weight- 
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carrying sheave. In light running pulley blocks, and to 

revent noise, pinions of a material such asrubber are used. 
When rubber is employed the pinion is made rather larger than 
the metal pinion, so as to take pressure in an opposite and corre- 
sponding groove, thereby dispensing with the necessity for using 
teeth, the weight-carrying sheave holding its spindle firmly on to 
the antifriction wheel, and the rubber pinion preventing slip 
in the bearing. (Accepted September 28, 1892). 


21,249. E. Drorg, Vienna, Austria. Charging En- 
clined Retorts. [3 Figs.) December 5, 1891.—According to 
this invention the mouthpieces a of the retorts bare either free or 
embedded in brickwork. A coal hopper Eis placed above the bench 
which contains the coal required for charging the retorts b, the coal 
being broken up and lifted by machinery. The bottom D of the coal 
hopper E has an — L, which can be closed when desired by 
aslide F by means ofa long lever g. Asmall movable hopper to 
contain the entire charge for one retort runs on wheels upon rails 
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beneath the main coal hopper. This movable hopper has also an 
cpening at the bottom smaller than thatof the mouthpiece a 
which can be shut by aslide k. If a retort is to be charged, the 
workman pushes the ho omg under the cpening L of the coal 
hopper E and opens the slide F, whereupon the coal fills the mov- 
able hopper of which the bottom k is closed. The slide F is then 
shut ona ¢ the movable hopper pushed over the retort and the 
slide & Gpened, the coal falling into the mouthpiece a through a 
chute S and charging the retort. (Accepted September 28, 1892). 


20,223. C. C. Wakefield, Stoneycroft, Lancs. 
Lubricators. [2 Figs.] November 20, 1891.—This invention 
relates to lubricators. The top A, sides B, and bottom C of the 
oil chamber are formed of separate pieces, the sides being of glass 
or metal in annular form with joint rings @ at the top and bottom 
thereof. The bottom is provided with a tubular nozzle D for the 
discharge of oi], and with an upwardly projecting tubular stem E 
adapted to screw into the top of the oil chamber. By screwing 
this stem E into the top A a tight joint is made between the 


closes a valve near the point of the nozzle, whereby the drip of 
oil to the bearing can is reguiated. The oil flows from the oil 
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chamber into the nozzle through a hole c in the tubular stem. 
(Accepted September 28, 1892). 


19,358. W. D. Allen, Sheffield. Forging Presses. 
(2 Figs.) November 9, 1891.—In this invention the high-pressure 
water in the press cylinder is forced by means of steam acting in 
a cylinder, and operating a plunger that forces directly into the 
press oylinder, so that when steam is admitted into the steam 
cylinder and the plunger is thereby thrust forward, motion is 
imparted to the ram of the press. Two steam cylinders A have 
their two pistons B secured to a piston-rod C, one end C' of which 
is probe to serve asa pera’ that works into one endE of a 
tube D; the other end of this tube being securely connected to 
the cylinder F of the forging press, so as to allow a free passage 
of water from one to the other. To operate the forging press, 








steam is admitted into the cylinders A and the pistons B are 
thereby moved forward, so that the water in the cylinder D is 
forced by the plunger Cl into the cylinder of the forging press, 
and a forward motion is given to the ram. To effect the return 
stroke, the contents of one of the steam cylinders is caused to pass 
into the opposite ends of both cylinders through ports A2, the ex- 
haust steam in the other cylinder escaping at the same time into 
the atmosphere. Means are provided for obtaining a shorter 
stroke than would be imparted to the ram of the forging press by 
an entire stroke of the plunger Cl. In Fig. 2 the parts are arranged 
so that the forging press can exert a graduated pressure that be- 
comes very great at the end of the stroke. (Accepted September 


28, 1892). 
19,359. T. Coulthard, Preston, Lancs. Power 
Hammers, [4 Figs.) November 9, 1891.—The object of this 


invention is to produce an oscillating movement of the hammer- 
block so that as the hammer-head meets the heated bar to be 
operated upon, a drawing or pulling effect is produced at each 
blow instead of a crushing one. The holding-down caps d are 
made in one piece with a connecting-bar d'so as to afford in- 
creased rigidity to the apparatus ; e are fast and loose driving 
pulleys, and f momentum wheels fastened on the shaft a. The 
hammer-blocks g are carried at their upper ends on eccentrics, 





helical springs serving tohold up the hammer-block against the 
ecoentric, «is the hammer-head and j the handle mounted in the 
upper end of a block #, whose position may be adjusted vertically 
by means of a screw and inclined plane arrangement; / is the 
pivoted metal box through which the hammer-block works, and 
the ee n projecting from each side of the box are carried in 
side bearings m, adjustable vertically by means of bolts, nuts, 
and slots so that the extent of the oscillatory movement of the 
hammer-head and the amount of its drawing or pulling effect on 
the material may be varied as desired. (Accepted September 28, 
1892). 


18,267. G.and W. D. Pearson, London. Tunnelling 
Shields. (4 Figs.) October 23, 1891.—This invention relates to 
tunnelling shields such as are necessary in driving a tunnel through 
water-bearing strata. The transverse floors a are fitted at equal 
distances apart, and so divide the interior of the shield up into a 
corresponding ber of compartments. The space in front of 
each curtain b is the working chamber and that behind each 
alternate working chamber is the safety chamber d for the respec- 
tive pair of working chambers c, cl. The front of each chamber 
is made up with pollings / carried by a number of rams k, the 
adjacent edges being provided with packings hl. Flexible webs 
made of sail canvas or rubber are provided, each made fast to the 
adjacent edges of two pollings. A flap/ is hinged to the top of 
the polling, so that it can be pushed outwards and downwards by 
the workman so as to give him free access through the excavating 
opening to the stuff to be got out-and. also to act as a water seal. 
Cc hy 








sides of the oi! chamber and the top. The top A is threaded on 


the outside, and on to this is screwed a lock-nut d, also a cap F pro- 
vided with a downwardly projecting valve stem which passes 
through the stem E. The raising or lowering of the stem opens or 





s are formed round the working chamber sufficiently 
long to meet the requirements of the travel, by méans of two 
angle bars, one fixed to the shield and the other to the poll- 





po: 
ing. The flange of the angle on the latter, which is next to the 


shield, rests and slides upon the angle on the shield, thereby 
closing inthe chamber. This is filled with clay, and as the travel 
begins it escapes through openings, but suffers enough compres- 
sion to insure a tight joint. When soft quick stuff is to be dealt 
with, a supplementary polling is fitted above the excavating hole, 
which can be brought down vertically on slides if required to 
stop the hole. The leading edges of the floors, as well as the edge 
of the shield, are provided with ploughs p, which, as they ad- 















































vance, readily loosen the stuff immediately adjacent to them. 
Means are provided for forcing out the material, such as clay, 
backwards at a greater rate than the shield advances, and as the 
shield is larger than the lining, the clay is driven evenly round 
the latter, packing it fairly all round, and therefore preventing 
it getting out of line. Means are also provided for preventing 
the workmen from being drowned in the event of an inrush of 


water. (Accepted September 28, 1892). 
16,689. C. Houghton, Longton, Staffs. Winding 
Machinery for Colliery, &c., Purposes. (3 Figs.} 


October 1, 1891.— This invention consists of a method of winding 
coal, &c., from shafts by grooved drums connected to winding 
engines whereby’ one rope can be used for winding two cages 
without any mechanical means of clipping it to prevent slipping, 
and enabling small drums to be u for deep or shallow shafts. 
To prevent slipping of the rope by a sudden application of steam 
and to dispense with the underhanging balance rope, two grooved 
drums A!, A2 are adopted, these drums being fitted with a number 
of grooves according to the load to be carried and to suit the pit- 
head pulley centres, The rear drum A? is mounted on the crank 
of the engine and the forward drum contains the same number of 
grooves as the rear one, and is mounted on a separate shaft 





parallel to the crankshaft of the engine. The first groove of the 
forward drum is in a line with the first groove of the rear 
drum, and on the top side the first groove of the former is in 
a line with the second groove of the latter, thus avoiding all side 
friction in passing from forward to rear drum alternately and so 
on through the series of grooves. The rope B? passing from one 
cage in the pit shaft over the pit-head pulley to the first 
groove in the rear drum A2, and then to the first groove 
of the forward one and connecting with the second cage in the 
pit shaft, The balancing arrangement consists of an endless rope 
of two different weights and diameter worked directly from or 
both sides of the drum and thence down one side of the pit shaft 
and round a tension wheel attached to a bogie carriage above or 
below the loading stage, thus allowing water, &c., to be drawn 
from below the hooking stage without being interfered with by 
underhanging balance ropes. (Accepted September 28, 1892). 


17,012. L. A. Boisset and L. O. Mercier, Paris. 
Steering Torpedo Boats, &c., by Screw Propellers. 
{4 Figs.] October 6, 1891.—In this invention two helices are em- 
ployed with blades inversely arranged and rotating in opposite 
directions in parallel planes on the same axis, and are arranged 
one behind the other ina frame in the stern. The propeller shaft 
is supported in front of the screws in a bearing capable of sliding 
horizontally on a circular guide, the bearing being provided with 
a plate of corresponding curvature arranged to make a water-tight 
joint with the guide, and enabling the shaft to be moved within 
an angle of 90 deg. without uncovering the opening. One of the 
propellers is fixed on a hollow shaft and the other on a shaft pass- 
ing through the hollow one, both shafts being a ae in bear- 
ings at their forward ends, and motion in opposite directions being 
imparted to them by means of bevel wheels, and a vertical shaft 
receiving rotary motion by a crank and connecting-rod. The for- 
ward bearings of the shafts are supported ona plate capable of 
revolving on a vertical axis coinciding with that of the vertical 
driving shaft, so as to enable the propeller shafts to be swivelled 
in a horizontal plane and placed at any angle to the axis of the 
vessel by means of a toothed wheel gearing with a toothed 
— attached to the carrying plate. (Accepted October 12, 
1891). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
a with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, jis, at the offices of ENGINEERING, 35 and 86, Bedford- 
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_ FrencH Mrcuanicar Inpustry.—The Anzin Constr 
tion Company has received some important orders 
plant for Brazilian sugar works. i 
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THE BRIENZ AND ROTHHORN RACK 
RAILWAY. 
By Cuarztes S. Du RicHEe PRELLER Ph.D., 
Assoc. M.I.C_E. 

Tuis railway was opened for traffic on June 16 
of this year, and is the latest addition to the 
number of lines—about 300 miles in the aggregate— 
already constructed in various parts of the globe on 
Abt’s system, which has thus effectually vindicated 
the advantages it claims as compared with the older 
rack of the ladder type first introduced by Marsh 
on the Mount Washington line in the United 
States, and in Europe by Riggenbach on the 
well-known Righi Railway. Both systems are 
to be met with on the numerous mountain 
lines which, together with the Pilatus Railway 
built on Colonel Locher’s double horizontal 
pinion and vertical ladder rack system, bid for the 
ever-increasing tourist traffic in the Swiss and 
Austrian Alps; but the Rothhorn line derives special 
interest from the fact that its altitude above sea- 
level (2252 metres or 7388 ft.) is the highest yet 
attained anywhere* and, further, that both in its 
construction and rolling stock it presents several 
novel features and marked improvements. The 
raison d’étre of this new tourist line consists chiefly 
in the fact that the Rothhorn commands a more 
extensive view (reaching from Mont Blanc to the 
Saentis) than either the Righi or Pilatus, and that 
although higher, it is more sheltered and less sub- 
ject to being shrouded in mist than the latter. 

Alignment.—In view of the considerable height 
to be scaled between Brienz and the summit, viz., 
1682 metres or 5517 ft , it was first proposed to 
apply the Pilatus system with gradients of 40 per 
cent. ; but even these would have involved nume- 
rous: sharp curves, while the expenditure, both in 
construction and working, would have been exces- 
sive ; and hence it was resolved to develop the line 
along the declivity of the mountain with gradients 
not exceeding 25 per cent. and witha minimum 
radius of curvatire of 60 metres (197 ft.), the gauge 
being 80 centimetres (2 ft. 7.5 in.), for which con- 
ditions Abt’s system with two continuous differen- 
tiated rack bars and vertical pinions is eminently 
adapted. 

The important bearing which, in lines of this 
kind, the choice of gradient and of system of con- 
struction has more especially upon the cost of loco- 
motive power as well as upon the working expendi- 
ture generally, becomes at once apparent, when 
from the actual length of any steep grade line or 
section thereof, measured on the datum line, we 
deduce what is termed the equivalent or virtual 
length—viz., the distance which an engine per- 
forming one journey over the measured length 
(taking the mean of ascent and descent) would have 
to cover on the straight and level. The coefficient 
of equivalent length is given by the resistance of 
the train load on the mean or maximum gradient, 
increasing the latter by the resistance due to curva- 
ture and to friction of gearing; the measured 
length multiplied by this coefficient, gives the 
equivalent or virtual length on the straight and 
level.t Applying this to the four steepest Swiss 
mountain lines, we obtain the results given below, 
the additional maximum resistance due to curvature, 
friction, and other causes under the most unfavour- 
able conditions, being taken at 20+15=35 kilo- 
grammes per ton for grades between 15 and 25 per 
cent., and at 40+30=70 kilos. per ton ongradesfrom 
38 to 48 per cent. On the Pilatus line, the train load 
is taken double (11.5 x 2=23 tons), because one train 
‘only carries 30, against 50 passengers on the other 
lines. The average speed is the same(three to four 
miles per hour) in all cases, and may therefore be 
left out of account as not materially affecting the 
result. 

It is thus seen that, although the Rothhorn line 








* Vide Appendix IT., giving the summit levels (above 
sea-level) of mountain railways. 

+ All the usual formule for determining the equivalent 
length are only applicable to ordinary railways and, 
like those for widening the gauge and raising the outer 
rail in curves, lead to a reductio ad absurdum nw. Fon applied 
to the special conditions of steep grade lines with sharp 
curves. In his pamphlet on “ Virtual Lengths” (Zurich, 
1879) M. A. Linduer, C.E., has evolved a formule for such 
lines; but the writer prefers to determine the rational and 
adequate equivalent as stated above, which, moreover, 
agrees substantially with the result of theformula adopted 
in the case of the Righi line, viz., ‘iferenceof level 1313m. 

: max. grade 25 per cent. 
52.5 kiloms., or, adding the length due to curvature and 
friction, 60 kiloms. maximum equivalent length. 





exceeds the Pilatus not only in the difference of 
level between terminals by 57 metres (187 ft.) and 
has, moreover, a heavier train load, yet its mean 
coeflicient is only about two-thirds of that of the 
latter ; while its mean equivalent length on the 
straight and level is only one-third more, although 
its measured lengih is nearly double that of the 
Pilatus line. A comparison between the Righi and 
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: metrs! ‘a) | (b) | (e) 

Righi 7.02| 1313 |187+35)250+35) 28 | 6.216 7.980 44.36 
Pilatus 4.27| 1625 |380+-70)480+-70| 23 10 350 2.350 (44.20 
Generoso |3.51| 1362 |160+35 220+35| 25 | 4.875 6.877 (41.40 
Rothhorn |7.60| 1682 |221+35 250+85| 26 | 6 656 7.210 59.58 








the Pilatus line shows a similar result, and this is 
confirmed by the fact that, according to the latest 
Swiss Government statistics for the year 1890, the 
locomotive power on the Righi represents 49 per 
cent., whilst that on the Pilatus Railway, which 
carries only about one-third of the traffic of its rival, 
is equal to 56 per cent. of the total working expendi- 
ture. It follows that on mountain lines with 
gradients considerably exceeding 25 per cent., the 
additional resistance to be overcome and the con- 
sequent greater cost of locomotive power do not 
compensate for the saving in length, and that, where 
practicable, a grade of 25 per cent. is, therefore, not- 
withstanding the greater length, more economical 
in working. And that it is also more economical in 
construction, is shown by the fact that the total 
cost of the Pilatus line (2.63 miles) was 92,460/., 
against that of the Righi (4.4 miles) was 89,4001, 
and that of the Rothhorn line (4.75 miles) 84,0001. 

Works (Figs. 1 to 8, page 594).—-Starting from its 
own terminus adjoining that of the Brunig Pass 
Railway (1m. gauge) at Brienz at the head cf the 
lake and close to the steamboat pier, the line winds 
up the partly wooded—and higher up open and 
rugged—declivity of the Rothhorn with a pretty 
uniform grade of 20 to 25 per cent., which is re- 
duced to 5 per cent. only in the five stations, of 
which the three intermediate ones are water stations 
and passing places. 

The changes of grade are rounded off by vertical 
curves of 500 to 1000 metres (1640 ft. to 3280 ft.) 
radius, these being taken thus ample in view of 
the sharp horizontal curves of the line, and also 
in order to insure a uniform speed, although the 
wheel base of the rolling stock would have ad- 
mitted of sharper and shorter vertical curvature. 

The line reaches the summit level by a series of 
serpentines with semicircular curves of the mini- 
mum radius of 60 metres (3 chains), the greater 
part of which occur on the steepest grade sections, 
3100 metres (3400 yards) or 41 per cent. of the total 
length being in curve, and the shortest straight 
length between two reverse curves being 75 metres 
or 82 yards. In sharp curves, the outer rail is 
raised 3 centimetres (1.2 in.). 

The constructional works consist of twenty-five 
iron girder bridges and culverts, the former being 
from 20 to 120 metres in length, and of six tunnels 
of a total length of 800 metres (880 yards), of which 
five are excavated in solid limestone rock, with 
openings on the lake side to afford a view, 
whilst one, between kilometres 1 and 2, 125 metres 
(143 yards) in length, which passes through 
detritus and soft marl, is lined with masonry. 

The works of the line, commenced in the month 
of July, 1890, were completed in June, 1892, and 
during the two intervening winter seasons, of six 
months, each could not be carried on above an 
altitude of 1330 metres (4360 ft.) above sea 
level, viz., from kilometre 3.5 upwards, ex- 
cept at a tunnel at kilometre 5 at an altitude of 
1680 metres (5510 ft.), which in spite of snow and 
ice was made during the winter. Owing to the 
difficulty of transport, for which only a rough 
bridle path was available, the earthworks and other 
constructions could not be proceeded with in the 
usual way from the lower terminus upwards, but 
had to be carried out in isolated sections, the more 
so as the heaviest work was in the upper part of the 
line and had to be commenced at once. In the 
earthworks it was found that the longest practi- 
cable lead was only 50 metres (55 yards), while the 
25 per cent. grade precluded the use of wheeled 





hand wagons. This was notably the case in the 
construction of an embankment 36 metres (40 yards) 
in depth in a semicircular curve near kilometre 2, 
which required 30,000 cubic metres (39,000 cubic 
yards), to be taken from a cutting immediately 
above, and of about the same cubic contents. Owing 
to the short lead, however, only part of this volume 
could be used for filling, another part of the exca- 
vated material having to be deposited at an inter- 
mediate point outside, and thence conveyed to the 
embankment, while the rest of the latter had to be 
taken from the mountain side. For the lead an 
ingenious and successful mode of conveyance was 
devised in the shape of small specially con- 
structed sledge trucks, containing about half a 
cubic yard each, their bottoms being plated with 
two flat irons, which, resting on the rails and were 
kept to gauge by boards, enabled the sledge trucks 
to slide with great rapidity down the 25 per cent. 
incline till they came to a sudden stop at the end, 
and emptied themselves through the front end 
being forced open by the shock (see Figs. 3, 4, 
and 5, page 594). Eight of these sledges generally 
followed each other in quick succession, and as 
soon as empty were carried up again on bars by 
two men to each sledge for refilling. In this way 
the embankment was formed with comparative 
ease and rapidity. 

Another heavy embankment in the semicircular 
curve of kilometre 5 had to be made twice, the 
first having been entirely carried away by an 
avalanche sweeping down an adjacent water- 
course. These avalanches, against which the line 
had to be protected also at some other points, con- 
stitute one of the principal difficulties in laying 
out Alpine railways, and their courses, indicated 
by peculiar scratchings on the ground, have to be 
carefully studied and avoided. 

The width of formation level of the line, which is 
single except in stations, is 4.2 metres (13.78 ft.), 
the ratio of slope being 1 in 5 in solid rock, 1 in 3 
for retaining walls, 1 in 14 in loose, and 1 in lin 
compact soil. The tunnels (see Fig. 7) are 2.7 
metres (8.85 ft.) wide at the bottom without lateral 
ditches, except one in the lined tunnel ; the width 
at the springings of the semicircular arch is 
3 metres (9.84 ft.) in the straight, widened to 
3.30 metres (10.82 ft.) in curves of 60 metres radius, 
and the height is 4.8 metres (15.75 ft.). 

The mean cost of excavation of loose and 
compact soil was 2 frs. per cubic metre (14.6d. per 
cubic yard) including a lead of 50 metres ; 6 frs. 
per cubic metre (3s. 8d. per cubic yard) of rock 
excavation ;.masonty was 20 frs. per cubic metre 
(12s. 3d. per cubic yard); the cost of carriage of 
lime and sand being alone 50 frs. per cubic metre 
(30s. 6d. per cubic yard). The cost of tunnelling 
in solid rock was 16.50 frs. per cubic metre 
(10s. per cubic yard), or 250 frs. per lineal 
metre of section (9. 3s. per lineal yard), and 
that of lined tunnel as much as 1000 frs. per lineal 
metre (371. 12s. per lineal yard). The packing 
and ballast for the permanent way (3.20 metres 
by 0.45 metres) required 1.5 cubic metre per lineal 
metre (1.8 cubic yard per lineal yard), the cost 
being 3.60 frs. per cubic metre (2s. 2d. per cubic 
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yard) or 5.40 frs. per lineal metre (4s. 1d. per lineal 
yard. The cost of crossing and deviating occupa- 
tion roads, &c., was 500frs. per kilometre (321. 
= mile) of line ; that of culverts 3500 frs. per 

ilometre (2241. per mile) of line, and that of iron 
girders for bridges (4.20 metres in width), was 
400 frs. or 161. per ton, including mounting. For 
the earthworks and masonry, Italian labour was 
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THE BRIENZ AND ROTHHORN RACK RAILWAY. 
Cutting 34.000 cub.m. Fig.4. Sledge Truck 
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exclusively employed, as is the case throughout! gauge and a width of engine and carriages not ex-| Permanent Way (Fig. 9).—The steel rails of the 


Switzerland, the wages averaging 4 frs. (3s. 2d.) ceeding 2 metres (6.56 ft.), it is, however, to be| Vignoles type are 9 m. (29.5 ft.) in length in the 
and 6 frs, (4s. 9d.) per day. Although the width | recommended as adequate for lines having gradients | straight ; they weigh 20 kilogrammes per lineal metre 
of formation level of tunnels, bridges, and of pack- steeper than 20 per cent., and the extra cost is |(401lb. perlinealyard)andare 10centimetres (4in.) in 
ing and ballast (strengthened, moreover, by stone amply compensated by the greater solidity of con-| depth, and their moment of resistance is such that 
facing 45 centimetres (18 in.) in width and depth), | struction and the siemananieal safety in working | with the sleepers placed at a uniform distance of 
appears more than abundant for the 2-ft. 7.5-in. | the line. 90 centimetres (36 in.) between centres, they are 
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1.8 metres (2 yards) in length, and have a fish-plate 
at each joint. They rest on a |-shaped chair, to 
the web of which they are fastened by transverse 
bolts and nuts, the chair itself being fastened 
to the centre of the sleeper by two stout vertical 
-bolts and nuts with intermediate nut rings. The 
teeth of the rack bars, as well as their joints, are 
differentiated, and the simultaneous double grip 
resulting from this arrangement, peculiar to Abt’s 
system, is again doubled by the number and the 
corresponding special arrangement of the pinion 
wheels. The dimensions of the teeth are: (b) 
2.5 centimetres (lin.) at right angles to axis of 
line ; (h) 5 centimetres (2 in.) at the base or point 
of greatest strain parallel to the axis; and (I) 4 
centimetres (1.6 in.) vertical to the same ; hence 
the pressure simultaneously transmitted by four 
teeth, taking the tensile strain (k) at 0.8 ton per 
square centimetre (5 tons per square inch), works 
out : 
4 Gr) or 4 (“ “as ~*) = 8.32 tons, 
61 6x4 

whereas the maximum pressure required on the 
steepest grade and in the sharp curves is only 6.7 
tons, so that the greatest tensile strain to which one 
tooth is subjected is only 0.585 ton per square 
centimetre (3.7 tons per square inch). 

On some rack lines the width of the teeth 
is varied according to the gradient for reasons 
of economy; on the Rothhorn line, however, 
the ample and uniform width above stated was 
adopted in order to leave a large safety margin. 
In stations having only 5 per cent. gradients, 
as well as in the sidings, coal, engine, and car 
sheds, the rack is reduced to one bar. Unlike 
the lines worked on the combined or mixed 
adhesion and rack system, which necessitates the 
rack being raised above the level of the rails, the 
continuous rack of the Rothhorn line is only 
slightly raised for passing through points and 
crossings. 

Points and Crossings (Figs. 15 and 16).—On the 
older rack lines the passage of rolling stock from 
one line of rails to another is effected by tables 
moving laterally on rollers ; for this slow and un- 
wieldy process a new and most effective crossing 
was first introduced on the Generoso, but has now 
been further perfected on the Rotlrhorn line. Be- 
tween the point of bifurcation and the frog are in- 
serted two movable rack bars forming a groin and 
held by a hinge at the pointed end, while the groin 
end is coupled with and governed by the switch. 
The motion of the switch bar when _ set 
for the crossing, causes the groin end of one 
of the rack bars to be pressed tightly against 
the rail, close on the other side of which is the 
ordinary rack bar, thus forming a continuous rack 
for the passage of the pinions over the point of 
intersection, while the groin end of the other rack 
bar simultaneously moves away from the other rail, 
thus leaving sufficient space for the passage of the 
ordinary engine and carriage wheels. To the groin 
bolt or bar connecting the two rack ends is fitted a 
reverse groin, which is formed of angle irons, and 
is loose at the pointed or frog end. This piece, 
therefore, moves simultaneously with and in the 
same direction as the rack groin, so that the upper 
or horizontal flange of one angle iron overlaps the 
ordinary rail, while the other angle iron at the 
same time moves away from the other rail, and its 
vertical flange thus forms a guard rail for the 
passage of the ordinary wheels. None of the 
ordinary rails are cut or altered in any way, the 
rack bars being raised so that the outer circle of 
the pinion wheels does not touch the face of the 
ordinary rail. The crossings so constructed, and of 
which the line has six at the Brienz terminus and 
three in each of the other stations—-in all eighteen 
—are not only extremely simple and solid, but are 
not liable to lateral derangement or to slipping on 
grades, and therefore solve an important problem 
in the working of rack railways. 

Level Crossings (Figs. 17 and 18).-—There are two 
kinds of road crossings : One, for ordinary roads, in 
which the rack rails are supported by two bars tied 
by two angle irons, and a slanting ditch or channel 
is made under the rack, to receive the gravel or mud 
which may fall through it, this deposit then collect- 
ing in a pit of dry masonry with an iron cover at the 
lower end of the crossing. The other type is used 
for forest or timber roads, in which timber boards, 
edged with angle irons, are screwed lengthways to 
the sleepers, the upper boards being sloped up- 
wards from the face of the rails to those of the rack 





teeth, so as to form an easy crossing without the 
rack teeth being damaged. 

The whole of the permanent way, rack bars, and 
accessories was made at the ‘‘ Union” Iron and 
Steel Works, of Dortmund, Westphalia, where it 
was subjected to a repeated series of fall and lever 
tests. The total weight of permanent way, includ- 
ing rack bars, sleepers, and fastenings, is 110 kilo- 
grammes per lineal metre (220 lb. per lineal yard), 
while the cost, including carriage and laying, was 
33 frs. per lineal metre (24s. 2d. per lineal yard) of 
rails, sleepers, and fastenings, and 30 frs. per lineal 
metre (21s. 11d. per lineal yard) of rack bars and 
fastenings, total 63,000 frs. per kilometre, or 40321. 
per mile. 

Stations and Accessories (Fig. 19).—The Brienz ter- 
minus is provided with an ornamental shed for pas- 
senger service, an engine shed for three engines with 
smithey, a carriage shed for four carriages, a coal 
depét, one engine turntable 5 metres (16.4 ft.) 
in diameter, a water tank, and a house adjoin- 
ing the station acquired for offices. The three 
intermediate stations are provided with water- 
tanks and small sheds, the Rothhorn station, 
at the summit only, with a passenger shed having 
the length of a train, there being a restaurant close 
to the station. Refuge weather huts are erected 
for the watchmen along the line, which is carefully 
marked with gradient and distance boards, but has 
no fencing, as, in case of cattle straying on it, the 
train can be stopped instantaneously both on the 
ascent and descent. Instead of a telegraph, the 
line is provided with a telephone, the apparatus in 
the intermediate stations being fitted in the watch- 
men’s huts. Spring water for the tanks is abundant 
all along the line. 

Rolling Stock (Figs. 20 to 27).—The Abt engines 
weigh 13 tons when empty and carry 0.7 ton of coal, 
1.2 tons of water in tank, 1.2 tons of water in boiler, 
and 0.9 ton water for cooling, oil, tools, and sun- 
dries, total 17 tons when full, which load is distri- 
buted over three pair of wheels, as shown in Figs. 
20 and 21 on our two-page engraving published this 
week. The two sets of pinion wheels with which 
each engine is provided, are fitted direct on the 
two front axles, in order to reduce the engine 
load as much as possible; on the other hand, the 
ordinary wheels run loose. The third is simply a 
trailing axle added with a view to a more equal 
distribution of the engine weight. The motion 
is transmitted from the cylinders to the pinions 
without intermediate gearing, but through rocking 
beams, which admit not only of the cylinders being 
placed well back from the front of the engine, but 
also of a considerable length of stroke being used. 
Each engine carries an indicator marking the speed 
per kilometre. The leading dimensions of the 
Rothhorn engines, which are the most recently 
built on Abt’s system for continuous rack lines, and 
mark a great advance upon both the older and more 
recent Righiengines* with intermediate gearing, are 
as follows : 


Diameter of cylinders 30 cm. 12 in. 
5 


Length of stroke... 5 ae ae 
Diameter of pinion 

wheels (pitch circle) 57.3 ,, 22.9 ,, 
Diameter of wheels ... 66:3 .., i ee 
Ratio of transmission 

of rocking beams ... 1to1.4 


Rigid wheel base 1.41 metre 4.62 ft. 

Total * ee, 9.48 ,, 

Firebox heating sur- 
face ... ne ... 3.7 sq. metres 39,83 sq. ft. 

Tube heating surface 33.5 = 60.6 

Total 


eg » 987.2 5» SemoD ,, 
ee | le La 
Pressure in boiler 14 atmos. 206 lb. per sq. in. 
ted pressure 21 309 


” ” 


Tes + 
Total length (exclu- 


sive of buffer) .. 5.51 metres 18 ft. 
Greatest width ee ee 6.56 ,, 
Greatest height (incli- 

nation 12 percent.) 3.00 ,, 9.84 ,, 


Taking the steam pressure in cylinders at %rds 
of that in the boiler, the pressure exerted by the 
pinions or the tractive force of the engine works 


2 
out at % x 14 x safe — 8062 kilogrammes, 


less 10 percent. forloss by friction (if there wereinter- 
mediate gearing the loss would be 15 per cent.) 
=7256 kilogrammes, or 7.25 tons. Hence the 
train load the engine can push up the 25 per 
cent. incline (250 + 10 kilogrammes resistance 





* For comparison we give on our wo-pepe engraving, 
views of the original Righi engines, Fig. 28, and of the 
later type, Fig. 29, 


per ton in sharp curves = 260) is about — 


=27.9 tons. The actual maximum train load of 
engine and one carriage (17 + 5 + 3.6 tons for 48 
passengers) is only 26 tons, equal to a resistance 
(under ordinary conditions) on the steepest grade 
of 26 x 260 = 6760 kilogrammes ; at the uniform 
speed of 6 kilometres, or 4 miles per hour (1.7 
metres per second), the engine has therefore to 
develop 6760 xEI = 154 horse-power, whereas it 
has been tested to develop 175 horse-power. 

Of the carriages (see Figs. 22 to 25) which have 
side doors, three are shut and open, for 40 and 48 
passengers respectively, while one is mixed, half 
of it seating 20 passengers, and the other half 
being an open truck to carry 1.5 tons of goods. 
The former run on two bogie trucks each, the 
pinion axle being fitted in the centre of the end 
bogie truck, while the mixed carriage runs on two 
pair of wheels only, the pinion wheel being fitted 
on the end axle. The trucks are shown in detail 
by Figs. 26 and 27 on our two-page engraving. 
The carriages, which have neither spring buffers 
nor couplings, weigh empty 5, 4.5, and 2.6 tons, 
are 2 metres in width, and 8.2, 9.1, and 6.25 
metres (27 ft., 30 ft., and 21.3 ft.) in length re- 
spectively, each carriage having a front platform 
for the brakesman. 

(To be continued.) 








THE POLLUTION OF THE AIRE AND 
CALDER. 
I.—1866 to 1892. 

In 1866 Sir Robert Rawlinson’s River Commis- 
sion received a letter written in legible characters 
with a pen dipped in the water of the River Cal- 
der at Wakefield Bridge, and sent by a humorous 
correspondent as a silent but eloquent witness in 
testimony of the pollution of that river. ‘A 
sluggish stream, black as ink,” but not because the 
depth was so extreme. Some parts of the River 
Aire and its tributaries were even worse. 

In the following year the Commission issued its 
report, the third of its series. Its 486 pages of 
evidence are filled with proof of the almost incredi- 
ble pollution of the two rivers, their dangers to 
health, and the destruction of all scenic beauty 
along their banks ; and the Commissioners’ recom- 
mendations included the parcelling of the two 
river basins into conservancy districts. The duties 
of the controllers were suggested as follows : 

1. To aid the Salmon Fisheries Commissioners. 

2. To prevent the obstruction of rivers and 
running waters by casting in of solids or flushing 
in of mud, and also all forms of river pollution. 

3. To take cognisance of all existing weirs, mill 
dams, river walls, embankments, reservoirs, goits, 
culverts, drains, &c., and of any new works pro- 
posed, which may affect streams. 

4. To hear appeals in cases of local dispute as 
to works of any character affecting the condition 
and free flow of rivers. 

Since this report was issued exactly a quarter of 
a century has passed away, and the sum total of 
what has been done towards the restoration of the 
rivers is, in its practical result, less than nothing. 
Any treatment of domestic sewage is infinitely out- 
balanced by the vast increase of what is untreated, 
and of trade refuse. There is no conservancy, 
and, as in 1867, so it is now. With the advent of 
‘‘yunexampled prosperity,” the natural rivers dis- 
appeared from these beautiful Yorkshire dales, and 
two gigantic sewers with innumerable ramifications 
have taken their place. 

Some legislation of a general kind has indeed 
followed upon the untiring labours and six reports 
of the commission. Of this the chief outcome 
is the Rivers Pollution Prevention Act of 1876, 
Part III. of this Act gives power to take proceed- 
ings under it, to sanitary authorities only, and also 
only with the consent of the Local Government 
Board. Practically, therefore, it is permissive, 
and we all know what permissive legislation ends 
in. Thesanitary authorities are themselves amongst 
the principal offenders, and the Act is therefore in 
its penal clauses a dead letter, as, indeed, it was 
bound to be. Both law and nature forbid that any 
man should both impeach and execute himself, 

In one point, indeed, the Act of 1876 has 
been useful. By directing that every sanitary 
authority shall give facilities for the discharge of 





trade refuse by manufacturers into the sewers, they 
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have afforded strong moral support to many authori- 
ties towards the solution of the whole question of 
rivers pollution—root and branch—in their own 
districts. By this provision a certain step in advance 
was taken, which has already produced fruit, and 
is certain to bear much more. 

Notwithstanding this, it must be repeated that 
as a coercive measure, the Act of 1876, in the Aire 
and Calder basin, as in most other areas of river 
pollution, has thus far been a dead letter. 

At last, however, the whole question has been 
brought to life, and the Rivers Pollution Act is in 
a fair way to become the living law. The contri- 
butory causes are important: (1) The construction 
of the Manchester Ship Canal, which can only float 
its cargoes to and fro on what is at present black 
and poisonous sewage; (2) the abnormally dry 
season of 1887, which has distanced all recorded 
droughts; and (3) the great expansion of fishing 
interests. But the most powerful factor is un- 
doubtedly the establishment of county councils by 
the Act of 1888, and if that great measure of local 
governments effects no more than the general 
cleansing of grossly polluted streams, its existence 
will be more than justified. Under this Act, 
one of the first, if not the very first, conservancy 
boards established, was that of the Mersey and 
Irwell, which has just obtained a decision against 
Bury, directing the mayor, aldermen, and burgesses 
of that borough to abstain from discharging any 
liquid sewage matter into the rivers Irwell and 
Roach, and to divert thesame within twelve months 
from the date of the order, the curious plea of pre- 
scriptive right being summarily set aside by the 
justices. This conservancy board works under the 
Mersey and Irwell Joint Committee’s Act, 1892. 
Under the Local Government Act, 1888, the Local 
Government Board can, on application by a county 
council, constitute a joint committee representing 
all the administrative counties through which a 
river flows, and having all the power of a sanitary 
authority under the Rivers Pollution Act of 1876 ; 
and it seems that in the case above cited a special 
administration Act has been obtained by the joint 
committee in question. 

The Ship Canal and the lockages, churnings, 
pumpings, and endless re-usings of the poisonous 
currents of the Mersey and Irwell, constituted a 
danger fraught with such consequences that even 
Lancashire, a master though it was, and is, in every 
branch of the science of rivers pollution, dared not 
face it. The circle was too vicious, and hence the 
formation of the Mersey and Irwell Joint Com- 
mittee, which, thus forced into action, is a leader 
good to follow. 

Leaving out the Ship Canal, the distressful cir- 
cumstances of the Aire and Calder are strictly 
analogous to those of the Mersey and Irwell, and 
they call as loudly for redress, A vast population 
in narrow dales opening out into alluvial plains, 
with their countless offscourings ; the variety of 
liquid pollutions from every conceivable trade ; the 
discharge, direct or indirect, of solids tipped in, or 
cunningly heaped within flood reach for abstraction 
by the ‘‘act of God;” the ponding up in level 
reaches by weirs, and the formation of deep shoals 
of black mud; the churning of the waters and its 
rotten bed of slime by navigation, and the pouring 
of foul dredgings from canals and navigable reaches 
into quiet holes in out of the way places ; all these 
slings and arrows of outrageous fortune have perse- 
cuted both rivers alike. One example of pollution 
by dredgings will suffice. In a single pool just 
below the navigable waterway of the Calder, careful 
cross-sections were taken in 1888 and a shoal or 
bank of deposited dredings was proved, here and 
there overlaid by a thin coating of dredged shingle, 
in some places 6 ft. deep, the whole containing no less 
than 6000 cubic yards, chiefly putrid slimy deposit. 
The pool was convenient and snug for dark deeds, 
and the material was quietly dropped by night 
unknown to the world, until, in times of drought, 
it created a horrible nuisance and proclaimed itself. 
This vast shoal, 400 yards long, continually sent up 
from the bottom, charges of foul gas, which strewed 
the surface with a thick scum of floculent matter, 
almost hiding it for hundreds of yards. 

Further, the two drainage areas are alike vexed, 
almost as much by sins of omission as of commis- 
sion. In both cases the abstraction of the clear 
cold water of the moorlands goes on greedily, and 
the injury is enormously increased by the retention 
of compensation water for 12 hours every day, and 
from Saturday to Monday for as much as 42 hours 
at a stretch, reducing the mutilated current to 





series of detached pools, an injury to public health 
inflicted by two generations of Parliamentary com- 
mittees without any real knowledge of its meaning 
or extent, until there arose in the land sanitary 
authorities without any trading interest in water. 
Before this happy era, the proverb was literally 
true of our unluckyrivers, ‘‘'T’o him that hath shall 
be given, and from him that hath not shall be taken 
away even that which he hath’—a paradox; but 
the giving was of filth and the taking away was of 
sweetness. 

As an instance of the abuse of rivers in respect 
of water abstraction, let us take the case of the 
Leeds and Liverpool Canal Company. 

In 1775, when the population of Airedale was 
barely 100,000, this company got power to abstract 
as much water as they needed for the purposes of 
navigation, from every important feeder of the 
Aire, from its source down to Leeds, except 
two. The — abstractions were by means 
of weirs and intake channels to be made within 
1000 yards of the cut. In periods of drought this 
meant the interception of the whole of the water 
from 20,000 acres of the drainage area, or upwards 
of one-tenth of the whole basin down to Leeds, 
and that the very best part with the heaviest and 
purest rainfall. But besides this, the drainage of 
nearly 24,000 additional acres of agricultural land 
along the margin of the canal was practically inter- 
cepted, making in all two-ninths of the whole 
196,000 acres above Leeds, and probably one-third 
of the entire flow due to the rainfall. Thus in low 
summer levels the pure water from this immense 
area is trapped into the canal intakes, and flows 
down the beautiful dale from lock to lock, and, 
except in periods of drought, with a plentiful 
margin of waste passing the bywashes from 
head to foot, and never entering the river. Side 
by side with this pleasant conduit, and amidst 
romantic scenes, flows its mother Aire, which 
languishes—a series of black fetid pools of sewage 
linked together from weir to weir, fed on the 
garbage of town sewers and trade refuse, and thus 
robbed of its birthright. This was bad enough, yet 
there was no storage then of any moment, if no 
compensation, and the river, at any rate, got the 
scouring force of flood waters from these canal 
feeders. But last year a new departure was to be 
made. The Winterburn Beck is the finest upland 
feeder of the Aire, rising in the great Craven lime- 
stones lying between the famous Gordale Scar and 
Upper Wharfedale. In 1891 a Bill was promoted 
by the undertakers of the navigation for the pur- 
pose of obtaining powers to make three great reser- 
voirs impounding the head waters of this beck upon 
an area of 5760 acres, and holding together about 
1000 million gallons. Calculated on the ordinary 
basis of rainfall, evaporation, and percolation, the 
total available yield was about 9 million gallons per 
day, of which 1,991,000 gallons were to be dedi- 
cated to compensation. The rest of the water, to 
the tune of over 7 million gallons daily, was to be 
abstracted, not only from the river but from the 
county of York, being designed to be taken by a 
conduit to the summit pool of the canal at the 
county boundary, and there discharged for the use 
of the Lancashire section of the canal, on which 
the traffic, lockages, and waste are as much in 
excess of those of the Yorkshire slope as the 
water supply is in defect. Thus, to begin with, 
the supposed compensation was to be much less 
than the customary third granted to industrial 
streams. As a matter of fact, however, it was no 
compensation at all. The gauge whereby it was 
discharged was to be at the foot of the lowest 
reservoir, and the Winterburn Beck would, indeed, 
get the water. But several miles below this gauge 
were the two old weirs of the undertakers, lying, 
it may be said, in wait. By these, every drop of 
compensation water was to be comfortably trapped 
into the navigation, so that except in time of plen- 
tiful rainfall, when the water would be least valu- 
able, not a drop would get into the Aire. Thus it 
was to lose not only its dry weather feeder, but the 
local floods of summer, and the ary melting 
snows of winter and spring, so beneficial for power 
and scouring purposes. This proposal, it must not 
be omitted, was made when the 100,000 inhabitants 
of Airedale had increased to 900,000. 

Now there happened to be nota single water- 
mill on the beck and river within the statutory 
limit of twenty miles below the lowest work, so 
that by a circumstance probably without parallel in 
the history of water works on industrial rivers, not 
a single riparian opposed this extraordinary pro- 





posal, no millowner below that limit receiving 
notice of the Bill. Had the application been made 
before 1888, the unlucky Aire would have been 
doomed, and Parliament, as it has often done before 
in like cases, would have unwittingly inflicted this 
enormous additional injury on the stream. But the 
Local Government Act of that year was now in 
force. The West Riding County Council asserted 
its powers, defended the river and the public in their 
vital interests, and succeeded in wresting a real in 
exchange for an illusory compensation. Not only 
this, but in pursuance of a wise policy now becoming 
universal, it has secured to the mutilated current 
the discharge of such compensation water—not 
intermittently for the possible convenience of a few 
small millowners only, at the head of the stream, 
but in a continuous natural flow, day and night, 
week-day and Sunday. 

Thus by a strenuous exercise of its prerogative, 
the County Council established a precedent preg- 
nant with future good; the precedent that the 
granting of future powers over rivers may be 
accompanied by partial restitution of past powers 
surrendered in the industrial infancy of streams, 
used prodigally, and impossible to be continued 
without vital injury to the community. Out of 
many, we have given one instance only, although 
perhaps the most glaring, of the contempt of 
riverine interests displayed by commerce in this 
basin. Now, almost too late, a wholesome respect 
for such interests is rapidly growing. 

With the advent of county councils, therefore, 
we realise that the day of permissive legislation on 
the economy of rivers is ended. We will next 
discuss the status qué in the Aire and Calder Basin. 








THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorRESPONDENT.) 
(Continued from page 566.) 

THE next afternoon a party of five started on a 
horseback ride over the fine roads. The weather 
was such as New Yorkers enjoy about the first of 
June, or, in other words, perfection, and as we 
‘‘loped ” along beyond the town, gazing out over 
the curve of the beautiful bay, life seemed de- 
cidedly worth living. We passed the marble statue 
of Father Junipero Serra (Fig. 36), represented 
in the act of stepping from his boat, and located 
on the spot where he first landed ; and we were 
constantly passing lovely little houses, many with 
hedges of calla lilies in full bloom. We next 
descended to the shore, and raced along where the 
bright waves rippled up to the horses’ feet, while 
the fresh salt breezes blew over us, and then 
galloped back to the hotel through the avenues of 
arching trees. Like many other places of less note, 
Monterey has its ‘‘400.” In this instance, how- 
ever, they are Chinese, although it may be said 
they are just as exclusive as their more famed 
brethren of New York City, and live by them- 
selves in one quarter of the town. After attending 
a sacred concert on Sunday evening, the party 
retired to their rooms, and the next morning we 
left with the greatest regret this charming Hotel 
del Monte and the beautiful Monterey. 

The journey beyond was delightful, passing 
through the celebrated Santa Clara Valley, both sides 
of the track being equally beautiful, our route lying 
in front of the Santa Cruz range, some miles away, 
and the tops of which were frequently crowned with 
snow. At one point of the journey we had a view 
of the celebrated Lick Observatory, resting on one 
of the lower peaks of Mount Hamilton. Later, 
two of the party went there, and had the usual 
experience in their ascent to it, viz., a terribly 
hard ride, a poor meal, and an extortionate charge 
for transportation, but they saw the big telescope, 
which the rest of us fortunately were willing to 
take for granted. The journey was pleasantly 
broken by a stop at Palo Alto, for the purpose of 
visiting the Leland Stanford Junior University, 
under the guidance of one of its most distinguished 
professors, Professor Horace Gale, who is a member 
of the Society of Mechanical Engineers. In the 
construction of these beautiful buildings, and the 
endowment of this great University, Mr. and Mrs. 
Leland Stanford desired to erect to the memory of 
their son, Leland Stanford, Jun., who died in 
Florence, Italy, in 1884, a noble and enduring 
monument. 

The endowment consists of three tracks of land, 
to be held for ever inalienable, the rents and pro- 
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Fig. 37. Tue San AnTONIO Mission. Fia. 39. QuaDRANGLE, LELAND STANFORD UNIVERSITY. 




















Fria. 40. Encina Hatt. Fig. 41 


fits to be used for the maintenance of the Univer-|occupy about 400 acres. In this tract is also 
sity. This grant does not take effect until after located the world’s famous trotting farm of 55,000 
the death of the donors. The trustees will then|acres, known as the Vina Estate, in Tehama 
enter upon their charge, and perform the duties|County ; 4000 acres are planted in vines (the 
of managing the lands. They must either farm or | largest vineyard in the world) ; 22,000 acres, known 
lease them, but cannot sell any part of them. Thej/as the Gridley Ranch, in Butte County, are de- 
total acreage of land endowed is about 85,000, con- | voted mainly to the raising of wheat. The value 
sisting of 8400 acres at Palo Alto, Santa Clara /|of the entire endowment is estimated at 20,000,000 
County, Cal., where the University is located.|dols. It has been subsequently announced that 
The beautiful summer residence of Mr. and Mrs.|the grantors have made additional provisions in 
Stanford forms a picturesque part of this tract. | their wills, so that the University will have ample 
The lawns and gardens surrounding this mansion | endowment for all time. 











. THe Letanp Stanrorp Museum. 


The original architectural study for the Univer- 
sity was the San Antonio Mission, shown in 
Fig. 37, and the result is an attractive structure of 
yellow buff sandstone with the foothills for a back- 
ground. Various illustrations of this University 
were furnished by Professor Buchanan, and the 
writer is indebted for the statements about the 
Institution to Professor Gale. The twelve build- 
ings are connected by corridors, the main one 
appearing in Fig. 38. The tuition is free, and 
although but recently opened, there were over 
/500 students in attendance, 100 of whom are 
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THe GOLDEN GATE. 











Fig. 47. Seat Rocks, San Francisco, 


young ladies, and the indications were that be- 
fore the end of the year there would be 1000. 
Board is fixed at 20 dols. per month, and there 
is every inducement to a deserving student, even 
though possessed of but moderate means. It 
is the ultimate intention to inclose the present 
quadrangle by another side two stories high, whose 
arcade will face outward, and to provide a grand 
Romanesque arch for the entrance. 

Passing through the arch now used as an en- 
trance, the visitor comes upon a smooth asphalt 
court, with beautiful flower beds at convenient 
points as shown in Fig. 39. Spanish titles for the 
various buildings prevail to a great extent, and, 
in fact, as this country not very long since was Mexi- 





can, the traveller finds Spanish names everywhere. 
Encina Hall (Fig. 40), so named from the Spanish, 
meaning live oak, occupies a space 312 ft. long 
by 150 ft. wide, and will accommodate 300 boys. 
It is a massive structure of five stories, and built 
of yellow sandstone similar to that used in the 
quadrangle. A portico extends the entire length 
of the building, at the centre of which is a broad 
flight of steps leading up to the main entrance. 
The interior is divided into halls and rooms of con- 
venient size, each apartment being furnished with 
electric light, steam, hot and cold water. The 
woodwork is of polished oak and southern pine. 
The several floors are soon to be connected with 
elevators, and this will complete one of the most 








Fic. 48. Sea Lions, San Francisco. 


perfectly equipped dormitories in the world. A 
concrete walk leading from the dormitory connects 
with the quadrangle, and also continues to Roble 
Hall, which is the dormitory for the young 
ladies. 

The Museum (Fig. 41), erected to the memory 
of Leland Stanford, Jun., is situated about five 
hundred yards north from the main entrance to the 
University. It isan imposing structure of concrete, 
368 ft. front, and with a depth and altitude of 186 ft. 
and 58 ft. respectively. The entrance, consisting 
of a partly inclosed portico, supported by immense 
pillars, crowned with an entablature of Ionic 
architecture, is approached by a broad flight of 
marble steps, and is crowned by four statues repre- 
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senting Herodotus, Plato, Plutarch, and Aristotle. 
The interior of the Museum, when finished and fur- 
nished, will be well worth a visit to Palo Alto. The 
main vestibule is lined with Italian marble, and 
lighted by an immense skylight from a dome 60 ft. 
by 50 ft., the largest self-supporting concrete dome 
in the world. At the right of the vestibule is the 
Egyptian Gallery, named from the style in which 
it is fiinshed ; on the left is the Grecian Gallery. 
Collectors are now in the famous Parisian and 
Italian galleries making a collection for the 
great Art Gallery of the western coast. The 
corresponding rooms on the second floor will 
contain curiosities of every description. In the 
main vestibule is to stand a statuary group of 
na family. This statue is nearing completion in 
taly. 

At the end of a straight cypress avenue leading 
from the University stands the Mausoleum. (Fig. 
42.) Itis in form a Greek temple, guarded by 
sphinxes on either side of the entrance. This 
sepulchre, constructed of white marble, provides 
a magnificent resting place for the dead. 

In a sunny spot near the Mausoleum, is a collec- 
tion of rare and curious cactus plants, most of 
which are native of the deserts of Arizona. Their 
sides gleam with sharp spears, and they look like 
giant sentinels guarding the approach to the 
sepulchre. They are not objects of particular 
beauty, but as curiosities they do not fail to catch 
the eye of the visitor. 

We next were taken through the machine shop 
178 ft. by 50 ft., and adjacent to it is the Power 
House seen in Fig. 43. The latter contains four 
100 horse-power boilers, and the chimney is 30 ft. 
in diameter and 80 ft. high. 

This is the first year of this University, and of 
course the shop is but partially fitted up, but 
whatever has been done has been well done, and 
the instruction in shop work promises to be of the 
most thorough and practical kind, just what those 
who know Professor Gale would expect from a de- 
partment under his administration, The Library 
was a very pleasant room, and the chapel was 
tastefully decorated, and extremely attractive. 
The party were greatly pleased with their visit 
and wer3 taken by a lovely road to the celebrated 
stock farm of Mr. Stanford, and treated to a view 
of some of the fastest trotting stallions in the 
world, as for instance Palo Alto, who trotted a mile 
in 2 min. 8} sec. ; he has since died. Sunol and 
Arion were also bred and trained here. The care 
the horses receive seems to be even greater than that 
bestowed on children, and certainly they were a most 
attractive sight, their coats shining as though var- 
nished, and their feet carefully washed, while the 
symmetry of their form and their beautiful cleareyes, 
fixed the admiring glances of us all. But leaving 
these pleasant scenes, where to linger would have 
been a delight, we were whisked away through a 
constantly changing and most picturesque panorama 
amid vines and fruit trees, past attractive brooks 
and luxuriant groves, until about noon we reached 
the city for which we had started so long before, 
and were landed safe, though hungry and dusty, 
at the Palace Hotel in San Francisco. 

The popular impression regarding San Francisco, 
entertained by those who have never been there, is 
that the city dates its origin from modern times. 
In point of fact it is one of the oldest cities of 
the United States, and was settled under the 
name of Yerba Buena, The founder was the cele- 
brated Junipero Serra, whose monument was seen 
at Monterey, but in 1595 an explorer was wrecked 
in the Bay of San Francisco, and having thus landed 
in spite of himself, proceeded to explore the adja- 
cent country. Mexico ceded California to the 
United States in 1848, and with the discovery of 
gold in California, a new era dawned upon the 
city, and the name was changed in 1847 to San 
Francisco, and there is a painting of the place as it 
looked then, sti!l in existence. 

The growth of the city under our Government 
was most rapid, and despite earthquakes and 
fires, by 1890 it had become the ninth city as 
to population in the United States. There was 
great lawlessness in these earlier times, for bands 
of ruffians and adventurers from all parts of the 
world flocked to the Golden State. Matters finally 
became so desperate that the better class of citizens 
organised a ‘‘ vigilance committee,” and a few sud- 
den deaths occuring among the lawless element and 
several public executions from the windows of the 
rooms occupied by this vigilance committee, 
caused a general stampede of the gamblers and 





assassins. With their exit there came quiet times 
and a healthy growth. The energy of the citizens 
sought constantly for new outlets of trade, and 
San Francisco became the foremost city on the Pa- 
cific Coast, adding new fame to the great country 
of which she is to-day a prominent and attractive 
city. In 1890 the city extended all over the sand- 
hills and along the coast, presenting a most de- 
lightful picture. One of the most prominent and 
attractive buildings is the new City Hall, not quite 
completed, although it has been over fifteen years 
under construction, and nearly 4,000,000 dols. have 
been expended on it. The completed structure 
is shown in Fig. 44, and is a building any city 
in the world may be proud of. The first im- 
pression of San Francisco is, that the city is very 
extensive, that the buildings are very high, and 
that the noise of the electric cars, produced by 
the incessant clanging of their warning bells is 
something terrific, but this last one gets accus- 
tomed to, and finally almost fails to notice. 

The Palace Hotel where we stopped is, in the 
writer’s opinion, one of the finest and worst ma- 
naged places of its kind in the United States. 
It is modelled somewhat on the style of the 





thousands. The city commenced to grow in those 
directions where these lines were laid, and nearly 
2,000,000 dols. is invested in the cable system. 
Another excursion which was greatly enjoyed, was 
a trip taken in a large ocean tug down to the 
Golden Gate, Fig. 45, as the entrance to the harbour 
is called, and in going there the party passed along 
the water front. The view of the great city as it 
lies spread out over the slope of the hills was most 
pleasing. As the fast little tug sped along, and we 
drew nearer and nearer to the opening between 
the rocky cliffs which marks the entrance to the 
harbour, we began to realise that the water was 
not in the glassy and calm condition that the 
Pacific should preserve, and that the tug was 
obeying the laws of gravity to an extent that 
threatened to be alarming. Many of the party 
grew solemn, and reflected on the uncertainty 
of human life. But we still sped towards the 
open ocean, and soon the long blue waves began 
to swing the tug, although she was a large boat, 
on their crests ; they were not angry and turbu- 
lent, but were cruelly deliberate, long slow waves, 
taking plenty of time for their full effect, tran- 
quil as oil, with a steady rise and deadly sweep 
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Grand Hotel in Paris, being built around a 
courtyard closed at the top by a glass roof, and 
the hotel is arranged with galleries on the four 
sides. Properly managed, it would be one of 
the attractions of San Francisco; as it is managed, 
it is anything but an attraction. The food is ex- 
cellent and properly cooked, but the service would 
have had such an effect on the Prophet Moses in 
twenty-four hours, as to cause him to forfeit for 
ever the title of the ‘‘ meekest man.” After trying 
every method in vain to obtain even notice—not 
attention—the writer resolved to see what personal 
appeal at headquarters would do, and he went to the 
oftice, but getting no satisfaction, his sunny spirit 
became clouded, and he advised the proprietor to 
get a tailor’s dummy, and put on it a dress suit, 
mount the effigy on wheels, and move it from point 
to point in the dining room, thus saving the wages 
of his head waiter. But if the hotel service was 
bad, the hospitality of the people made amends 
for it; they were glad to see us, and showed it 
in every manner possible, even to arranging to 
have any of the engineers and their ladies carried 
free over all the cable lines in the city. 

The convention was a most successful one, and 
the papers read and discussed were full of interest, 
but it is not with them this story has to do, so we 
will pass at once to the excursions planned for our 
entertainment. After being received and welcomed 
in a very appropriate speech by the mayor, the 
party were invited to visit the various systems of 
cable railways. San Francisco is built on a series of 
hills, some of them very steep, and cable lines ex- 
tend in every direction. We had the advantage of 
making this trip under the direction of the original 
projector of these lines, Mr. A. S. Hallidie, whose 
untiring efforts contributed greatly to our pleasure 
and instruction. The system was put in operation 
about 20 years ago, and the speed was but four 
miles an hour. There are now upwards of 20 miles 
of cable lines in San Francisco, and their effect on 
property has been wonderful. Lots costing ori- 
ginally 600 dols. each, are to-day worth several 








down, with which every landsman is so sadly 
familiar. One of the managers of the party 
who was seated on the upper deck, enjoying 
the sail, noticed an unusual quiet on the lower 
deck, quite different from the hilarity which had 
prevailed at the start, and went below to inspect 
and ascertain the cause. One look around was 
sufficient, the silence was far more eloquent than 
language, and the tug which had been assuming 
the various vertical angles incident to a condition 
of unstable equilibrium, was turned through a 
horizontal angle of 180 deg., just in time to pre- 
vent a crisis, and we headed for Mare Island, which 
was soon reached after a most delightful sail. 
The Government Navy Yard is located here, 
and it is well worth a visit, to say nothing of the 
pleasure of going there. Some of the White Squad- 
ron were here, and after being welcomed by the 
commandant, the party inspected them, and a few, 
the writer among them, enjoyed a breakfast on the 
cruiser ‘‘ Boston.” 

San Francisco has a water company, that could 
supply enough of this fluid to saturate the rail- 
stock of Wall street, and after this no one will 
doubt its capacity. The party were invited to 
inspect the Crystal Springs Dam, and accepted with 
much pleasure. The Southern Pacific Railway 
took them by special train to San Mateo, and 
thence they were conveyed in carriages some ten 
miles further. The beautiful residences in the 
centres of parks under a system of complete land- 
scape gardening were the remark of all, and those 
fortunate enough to have visited England in 1889, 
with this society, were frequently reminded of 
some of England’s finest mansions. The profusion 
of exquisite flowers growing everywhere out of 
doors, astonished the visitors, and lent magnificent 
colour to the scene. The dam itself was a noble 
structure, the wall being in places 145 ft. in height. 
It was stated that 250,000 barrels of Portland ce- 
ment were used in itsconstruction. This delight- 
ful day was appropriately closed by an open air 
lunch spread beneath enormous trees, and where a 
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fluid more exhilarating than spring valley water, 
flowed in abundance. 

One more trip in San Francisco remains to be 
chronicled, and that was incident to an invitation 
from Adolph Sutro to breakfast at his residence 
and inspect the Cliff House and Sutro Heights. No 
one visiting San Francisco should fail to visit these 
two places, for they are reached bya short trip in the 
cable and steam cars, of about half an hour. Our 
host met us at the entrance to Sutro Park, and 
conducted us through it. 

Tae work Mr. Sutro has done here is a shining 
example of pure philanthropy. A barren cliff sur- 
rounded bysandhills, and facing the open ocean, was 
all there was to be seen in this place ten years ago. 
Mr. Sutro has laid out a beautiful park with hand- 
some shrubbery, fine lawns and gravelled walks. 
He has filled the place with rare and beautiful plants 
and trees, adorned it with statues, andthrown it open 
to the public for their pleasure ground. The cool 
breezes from the ocean render this a delightful spot 
to all, and the poorest classes, as well as the rich, 
find pleasure and health from Mr. Sutro’s liberality. 

A few animals are to be seen, such as monkeys, 
bears and deer, and lend interest tothe scene. The 
cliffs are, however, the great object of interest ; 
they are on one side of the shore of the Golden 
Gate, and are about 200 ft. above the ocean. 

The Cliff House, shown in Fig. 46, is a restau- 
rant, a place for basket lunches and an outlook 
into the open Pacific. The shore below is filled 
with happy children playing in the sand, or wading 
in the water. But the great attractions at the Cliff 
House are the Seal Rocks, shown in Figs. 47 and 48. 
As these animals are protected by law, they have 
multiplied rapidly, and are a never failing source 
of entertainment. It is impossible to imagine any 
animal having a better time than the seals, and when 
swimming in the water, they are a most pleasing 
sight. Their heads, with their large and beautiful 
eyes, have a wonderful appearance, but when they 
get on the rocks, and waddle with a heavy lumbering 
motion, wriggling their huge satiny bodies along the 
earth, they resemble huge slugs. The waves are 
constantly breaking against these rocks, and one of 
the favourite amusements of the seal is to hold on 
close to the edge and let the waves wash him off. 
The old bulls frequently indulge in a fight, and 
butt each other or strike with their flippers, 
uttering the most tremendous roars of rage. Their 
size is very great, and it was stated they will con- 
sume from 40 lb. to 60 1b. of fish each per day. 


(To be continued.) 





DUPLEX LATHE. 

WE illustrate on page 595 an exceptionally large 
Sues lathe recently completed by Messrs. Hulse 
and Co., of the Ordsal Works, Manchester, specially 
for dealing with marine crankshafts of the heaviest 
class, but suitable also for turning other large forg- 
ings and castings. It admits 12 ft. in diameter and 
upwards of 30 ft. in length between centres, and. s 
arranged so that four cutting tools may be in operation 
simultaneously, viz., two at the front and two at the 


back of the lathe. The sliding carriages are entirely | s, 


independent one of another, in order that not only all 
may be traversed at different rates of feed, but any 
one or more may be surfacing while the others are 
sliding and vice versd, and this in either direction. 

The bed, which exceeds 50 ft. in length, has four 
longitudinal box girders in pairs, united by numerous 
transverse box bars, and a large non-rotating steel 
guide screw is placed between each pair of girders, by 
means of which the front and back carriages are re- 


‘spectively traversed longitudinally without cross- 


straining. 

The quadruple geared fast headstock has sixteen 
readily effected changes of speed uniformly graduated, 
and the face-plate chuck is 10 ft. in diameter, cellular 
in form, of great strength, and externally geared at the 
back, cast-steel jaws worked by independent screws 
being fitted in front for gripping the objects to be 
operated upon. The main spindle is of Siemens- 
Martin steel with hard gun-metal adjustable bearings 
of square outline, the back bearing being multiple 
grooved for resisting, without undue friction, the end 
thrust. 

The movable headstock has a large steel cylinder 
actuated by screw and wormand wheel for forcing the 
centre into the work, and by handwheel direct on the 
screw for quickly moving in and out. It is adjustable 
along the bed by worm and wheel and rack and 
pinion, and is prepared to receive a special rest for 
turning and facing the flanges of crankshafts, at the 
same time as the bodies are being operated upon. 

The sliding carriages, of which there are four, are 
each fitted with a rotating nut, reversing gear, and 





swing frame with change wheels, these latter not only 
imparting the various rates of feed longitudinally for 
sliding, but transversely for surfacing also. Rotary 
motion is transmitted to the ‘‘ feed” mechanism of 
the carriages from the main spindle of the fast head- 
stock by means of vertical and horizontal steel shafts 
and bevel gear, affording constant (not intermittent) 
feed traverses both for sliding and surfacing. 

There are provided two compound slide rests and 
two special narrow rests for turning the crank-pins and 
inside webs, one of each kind being interchangeable 
between the two front carriages, and cne of each 
between the two back ones ; the compound rest at the 
back has an inverted Y slide in order to satisfactorily 
resist the upward pressure of the cut and prevent 
‘* jarring.” 

The lathe, which is one of the largest of ts type 
ever made, is very massive in all parts, and well pro- 
portioned, and weighs upwards of 100 tons. 





LAUNCHES AND TRIAL TRIPS. 

TuEnew Russian cruiser Rurik, the largest warship yet 
constructed in Russia, and the largest of modern cruisers 
in the world, was launched on the 3rd inst. with great 
ceremony from the Baltic works on the Neva, the 
Emperor and Empress being present. The Rurik mea- 
sures from stem to stern 435 ft., with 67 ft. beam, 
25 ft. 9 in. depth, and 10,933 tons displacement. Hitherto 
the largest ironclad in the Russian Navy has been the 
George. In the British fleet the largest are the Blake 
and the Blenheim, of 9000 tons displacement. The longest 
existing warship after the Rurik is the Sardegna, of the 
Italian fleet, which is 410 ft. The new cruiser embodies 
the culminating point of what may be called the cruiser 

licy which the Russian Admiralty inaugurated, or at 
east strenuously worked at bringing to perfection. It is 
claimed for her that she will be able to make the voyage 
from Cronstadt to Vladivostock on the Pacitic, about 
19,000 miles, without once coaling on the way. Her 
speed is calculated at 18 knots, with triple-expansion 
engines, made at the Baltic works, of 13,250 indicated 
horse-power. She will have a belt of compound armour 
10 in. thick and extending over two-thirds of her length. 
She will carry in her battery sixteen 6-in. guns, and on 
her upper deck four 8-in. guns, two forward and two aft, 
besides six guns of 4.8-in., and 11 machine guns. 

On Tuesday, the 1st inst., the petroleum steamer 
Etelka, built by Messrs. Sir W. G. Armstrong, Mitchell, 
and Co., for the Mineralél Oil Raffinerie Company, was 
taken for trial at sea. She is 290 ft. long, 37 ft. 6 in. 
beam, and 27 ft. 6 in. deep, and has been constructed 
under the superintendence of Messrs. Flannery, Bag- 

allay, and Johnson, London, to the highest class at 
Floyd's and Bureau Veritas for liquid cargoes. With 
full bunkers she will carry 3300 tons of oil. Four runs 
were made on the measured mile, and a mean speed of 
just over 10 knots was attained, the ship being fully 
loaded. Afterwards a four hours’ full-speed run was made 
when everything worked in a yo, satisfactory manner. 
The engines are constructed by the North-Eastern Marine 
——s Company, and have cylinders 22 in., 36 in., 
and 59 in. in diameter, by 39 in. stroke, taking steam at 
160 lb. pressure from two large boilers. he ship is 
lighted throughout by. electricity. 





On Tuesday, October 25, the steam yacht Athena, 
built by the London and Glasgow Engineering and Iron 
Shipbuilding Company, Limited, to the designs and 
under the superintendence of Mr. St. Clare Byrne, of 
Liverpool, made her steam trials at the measured mile at 
Skelmorlie, the mean of her several runs, with an 
against the tide, being 12.26 knots per hour, the guaran- 
tee being 12 knots and the indicated horse-power 504. 
e also had a trial of three hours at full speed, every- 
thing working very satisfactorily. The engines are 
triple-compound surface-condensing; the cylinders are 
13 in., 21 in., and 34 in. by 54 in. stroke, fitted with Joy’s 
valve gear, so as to save length in the engine room. The 
air, feed, and bilge pumps are worked off the intermediate 
pressure engine by levers. The circulating pump is one 
of Drysdale’s centrifugal pumps, worked by a special 
engine. Inaddition to the ordinary duplex feed donkey, 
a special duplex pump is fitted to pump bilge, and 
circulate water through the condenser in the event of 
the a pump becoming deranged. Steam is sup- 
plied at 160 lb. pressure by asingle-ended boiler 11 ft. 6 in. 
in diameter by 9 ft. 3in. long, having two corrugated 
furnaces 3 ft. 6 in. mean diameter. 


On November 3, Mr, James Laing launched from his 
Sunderland yard the first of three steamers which he is 
building to the order of the Rothschild Samuel Syndicate 
for the eastern oil and general cargo trade. The Turlo is 
347 ft. long, 45 ft. 6 in. beam, and 28ft. 6 in. deep, and will 
carry 5500 tons deadweight ; she is propelled by engines 
having cylinders of 26 in., 424 in., and 69 in. in diameter, 
by 45 in. stroke, taking steam from three large boilers. 

hese ships are being built to Lloyd’s highest class and 
to the requirements of the Suez Canal Company for the 
| wor of ships carrying petroleum in bulk, rom the 

esigns of Messrs. Flannery, Baggallay, and Johnson, 
London ; the pumps are capable of discharging the entire 
oil cargo in twelve hours. 


Messrs. R. Thompson and Sons, Sunderland, launched on 
the 3rd inst. a steel screw steamer named Lindisfarne, built 
to the order of Messrs. Speeding, Marshall, and Co., of 
Sunderland. The dimensions of the vessel are: Length, 
328 ft. 6in.; breadth, 40 ft. 6in.; depth moulded, 





23 ft. 11 in. ; she is designed to carry 4500 tons on a light 
draught. The engines are of the triple-expansion type, 
built by the North-Eastern Marine Engineering Company, 
Limited, of Sunderland ; the cylinders are 24 in., 39 in., 
and 64 in. in diameter, with 42 in. stroke and extra large 
boiler power. 


On November 5, Messrs. W. Gray and Co., of Hartle- 
pool, launched the s.s. Conch, the second of the steamers 
they have in hand for Messrs. M. Samuel and Co., of 
London, for cunrying petroleum in bulk to the east and 
for general cargo. The vessel has been built under the 
specifications and superintendence of Messrs. Flannery, 

gallay, and Johnson, London. The ship is 338 ft. long 
by 43 ft. beam and 28 ft. 7. and will carry 5150 tons 
dead weight at a speed of fully 10 knots at sea; she has 
tanks specially arranged so that she can be fully loaded 
at each of the different draughts due to summer, winter 
and Indian summer freeboards. She moved at once to 
the yard of the Central Marine Engine Works Company 
to take in her machinery. 





On Saturday, November 5, Sir Raylton Dixon and 
Co, Middlesbrough, launched a steel screw steamer 
named Barrister of about 7000 tons dead weight capacity, 
being the tenth vessel built by these builders for Messrs. 
Thos. and Jas. Harrison, of Liverpool, for their Calcutta 
trade. Her dimensions are: Length, 415 ft.; breadth, 
45 ft.; depth moulded, 31 ft. 3 in. The engines are con- 
structed by Messrs. Thos. Richardson and Sons. The 
cylinders are 25 in., 41 in., and 68 in. in diameter, by 
24 in. stroke. 





On Saturday, the 5th inst., there was launched from 
the shipbuilding yard of Messrs. Schlesinger, Davis, and 

0., @ powerful steel screw tug for the Tyne Steam 
Shipping Company. The vessel, which has been built to 
act as tug for their Jarge fleet of steamers in the Tyne, is 
also specially adapted for carrying passengers between 
the company’s wharves and their vessels which are often 
lying in various parts of the river. Her dimensions are : 

ength, 90 ft.; breadth, 19 ft. ; and depth, 10ft. The 
engines have been constructed by the North-Eastern 
Marine Engineering Company at their Wallsend Works, 
and are on the surface-condensing compound system with 
cylinders 17 in. and 32 in. diameter, with a stroke of 24in. 
The vessel was named the “ W.D.S.” (after Mr. W. D. 
Stephens, the chairman of the company). 


On Saturday, November 5, there was launched from 
the yard of the Tyne Iron and Shipbuilding Company, 
Limited, of Willington Quay-on-'l'yne, a steel screw 
steamer, named Matyas Kiraly, built on account of 
Messrs. Wigham Richardson, and Co. for the Royal 
Hungarian Steam Navigation Company ‘“ Adria,” 
Limited, and of the following dimensions, viz.: Length, 
248 ft.; breadth, 34 ft.; depth, 23 ft. 4 in. moulded, 
built to the highest class of Lloyd’s 100 Al spar-decked. 
The engines, which are to be supplied b essrs. W, 
Richardson and Co., Neptune Works, Watcoutin are 
of the triple-expansion type, of sufficient power to drive 
the vessel 10 knots per hour at sea. 





On Tuesday, 8th inst., in face of a gale which might 
well have tried the sea-going qualities of a much larger 
vessel, the Pole Star, built and engined by the Fairfield 
Company, went upon her official trial. As the boat is 
intended for service in the very roughest seas which sur- 
round our coasts, namely, those which wash around the 
north of Scotland, the Orkneys, and the Shetland Islands, 
the test applied on Tuesday was of a most complete and 
satisfactory character. The Pole Star has been built to 
the order of the Commissioners of Northern Lighthouses, 
and is intended for service in connection with the Orkney 


q|and Shetland lights, including that on the Sule Skerry 


and Fair Isle, the former lying in the Atlantic, 40 miles 
west of Cape Wrath. She is 175 ft. by 264 ft. by 144 ft., 
is classed at Lloyd’s 100 Al, rigged with two pole masts, 
and is fitted with powerful gear for laying and lifting 
buoys. Two sets of triple-expansion engines, each set 
with cylinders 144 in., 24 in., and 39 in., easily main- 
tained on trial the contract speed of 13 knots, the steam 
being supplied from two single-ended steel boilers, fitted 
with corrugated furnaces, and working at a pressure of 
160 lb. On a 12-hours’ continuous steaming trial, in- 
cluding eight runs between the lights, a mean speed of 
13.125 knots was maintained, a speed in excess of the 
guarantee. 





Vicrortan Rartroaps —The report of the Railway 
Department of the colony of Victoria for the fiscal year 
‘eae June 30 last, shows a loss of 430,045/. on the opera- 
tions for the twelve months. The number of passengers 
decreased 2,423,864, and there was a decrease of 778,000 
tons in the goods traffic. Every previous year showed 
an increase in passenger, goods, and revenue compared 
with its predecessors. 

RussmMann’s Hypraviic Cana Lirt.—With reference 
to our description of this lift in our issue ef October 14, 
it should have been noted that the wells are of a much 
less diameter at their tops than throughout their otherwise 
equal sections. The area of the annular space between 
the well and the cylinder which moves in it, is, therefore, 
at this point only one-sixteenth the area of the cylinder, 
and hence when the water has risen in the well to this 
narrow throat, any further motion of the cylinder causes 
a rise sixteen times as great of the water in the wells, 
and the cylinder is thus very quickly brought to rest in 
its lowest position. The same idea is adopted in bringing 
the cylinders to the rest in their highest itions. We 
should also ncte that in line seven of third column of our 
description the word ‘troughs ” was misprinted for wells, 
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Tue exclusive contract for the supply of electricity 
within the Old America Exhibition, Manchester, both 
for light and power, was accorded to Messrs, Siemens 
Brothers and Co., Limited, and the whole of the work 
was carried out by them. Provision had to be made for 
lighting the several buildings as well as the grounds of 
what is usually called the Botanical Gardens, an area 
of 164 acres. It was decided to follow the plan which 
had given such successful results at the Naval Exhibi- 
tion of 1891, and to lay down a distributing network of 
conductors supplied by feeders at various points, the 
low tension steady current system being adopted with 
two wires. Overhead wires being unsightly, the whole 
of the conductors outside were pué undergrouud in the 
form of lead-cased iron-armoured cables, to which the 
underground feeders of similar construction, from the 
dynamos, were joined at four different points as shown 
on the accompanying plan, viz.: (1) in front of the 
Palm House ; (2) by the Boston Town Hall ; (3) oppo- 
site the Santa Maria; (4) near the Eiffel Tower. From 
the distributing main, branches, also consisting of 
underground cables, were taken to the points of con- 
sumption. In the building the conductors were carried 
under the roof, 

The work of digging the trenches for the cables and 
for the foundations of the boiler and engine house was 
commenced on March 28, and the lights were burning 
on May 13. During the interval the whole of the 
plant was erected, including the boilers, engines, and 
dynamos, underground cables (of which there were 
34 miles), 10 miles of leading wire, iron masts and 
lamps. The total time worked was 15,093 hours, 
much time being unavoidably lost, and trouble caused 
by oe water at a depth of about 4 ft. below the 
surface all over the extent of the grounds. 

The generating station was placed away behind the 
Victoria Regia House, and measured 95 ft. by 30 ft. 
It was constructed with low foundation walls above 
which were glass sides and a roof, and it was divided 








into a boiler house and engine and dynamo room, as 
shown in the accompanying plan. 

There were two boilers of Messrs. Galloway’s latest 
type, 30 ft. long by 8 ft. in diameter. Each boiler had 
two furnaces 3 ft. 6 in. in diameter, with a grate surface 
of 52 square feet, joining together into one flue of special 
shape, fitted with forty Galloway tubes. The total 
heating surface of each boiler was 1189 square feet, and 
it was able to evaporate 8400 lb. of water per hour, 
with a normal steam pressure of 100 lb. per square inch, 

From the boilers a down-take led to a wrought-iron 
chimney 50 ft. high and 5 ft. in diameter ; into which 
the exhaust from the engines was also led. The boilers 
were fed by two of Cameron’s single-acting pumps, 
either of which was capable of supplying both boilers, 
The steam pipe passed overhead into the dynamo room, 
where the five branches were taken off. 

Nearest the boilers stood two central station sets, 
such as Messrs. Siemens Brothers and Co. have made 
for various electric supply companies, and for their own 
central station at their Woolwich Works, from which 
current is supplied to motors driving the machinery in 
the various Hs ; indeed these two sets are intended 
to be used at Woolwich after they have been re- 
moved from Manchester. Each setis capable of giving 
300 horse-power, and consists of a Willans I II three- 
cylinder engine, coupled directly to a Siemens 
H B*/,, dynamo. These have been already described 
in detail in ENGINEERING (see vol. lii., page 709), but 
the following résumé may perhaps be permitted here : 
The engine has three cranks 120 deg. apart, the 
low-pressure cylinders are 20in. in diameter, the high- 
pressure cylinders 14 in., and the stroke is 9 in., while 
the normal speed is 350 revolutions per minute. 

The dynamo is of the inverted single horseshoe ty 
with drum armature below, and shunt winding on the 
electro-magnets ; the two magnet limbs and yoke are 
solid forgings ; and the whole dynamo is carried on 
gun-metal brackets on a combination frame. The out- 











put of each dynamo is 1500 ampéres at a pressure of 
120 volts. 

At the opposite end of the engine-house was a group 
of three direct-coupled sets of generating plant. The 
central one was similar to those just described, but 
smaller, the output being 80 horse-power only. It 
comprised a Willans G. G. engine, with two cylinders, 
running at 450 revolutions per minute, and coupled to 
a Siemens H. B. '%/,. shunt-wound dynamo capable of 
giving an output of 400 ampéres at a pressure of 120 
volts. 

On either side stood a 40 horse-power set, consisting 
of an open engine with direct-coupled dynamos. The 
engines were made by Messrs. Belliss and Co., of 
Birmingham, and are the latest design of their 
‘*Crescent” type. The full output is 55 horse-power 
with 125 lb. of steam at 320 revolutions per minute ; 
but with only 100 lb. of steam available they were 
giving about 40 horse-power. The steam admission and 
exhaust for both cylinders is controlled by a single 
slide valve placed centrally between them, thus necessi- 
tating only one eccentric and rod. This arrangement 
presents the advantages of extreme simplicity and 
fewness of parts. A sensitive governor is fitted in 
connection with an equilibrium throttle valve in the 
steam pipe, though an expansion governor acting on a 
variable eccentric may be used instead. The slide 
valves areof the piston type, and the exhaust from 
the high to the low-pressure cylinders has been 
arranged in a very direct manner and without the use 
of outside pipes. The coupled dynamos are Siemens 
H B'°/,, type capable of giving out 250 amperes at a 
pressure of 120 volts, 

From the dynamo terminals the leads went under- 
ground to the main switchboard, a good view of 
which is given opposite. The arrangement of this 
switchboard was fully described in ENGINEERING, vol. 
lii., page 683. From the terminals, into which the 
coned ends of the positive leads from each of the 
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dynamos are fitted, the curcent passed through an 
electromagnetic cut-out, which could be set to act at 
any desired current, and thence through an ammeter 
to the omnibus bar. Between the omnibus bar and 
the feeder terminals were fusible cut-outs, as also 
between the return cables and the Aron meter. 
Above the omnibus bar were the spiral switches for 
breaking the shunt circuit of the dynamos without 
giving rise to any possibly dangerous induced current, 
and the regulating switches for the resistances, as well 
as a voltmeter for each machine. The voltmeter at 
the top of the board was connected to the distributing 
conductors, and showed the potential difference of the 
lamp circuits. 

From the switchboard four pairs of feeders conveyed 
the current to the distributing circuit ; whilst a fifth 
pair of cables supplied current to the lamp placed in 
the lantern on the summit of the model Eddystone 
lighthouse. These feeders were of Siemens Brothers 
and Company’s N type; the conductor had a section of 
half a square inch, and was made of a strand of 37 copper 
wires each 131 mils. in diameter; this was insulated 
with fibrous material treated with a special insulating 
matter, and was then inclosed in a cold-drawn lead pipe, 
outside which came a serving of jute, a sheathing of hoop 
iron, and a further serving of jute, treated with com- 

ound. The distributing circuit was formed of asimilar 
N type cable, with a conductor } square inch section. 
The sections of the conductors throughout the instal- 
lation were calculated on the basis of 1000 ampéres 
per square inch; the mean pressure at the switch- 
board being 118 volts, and 106 volts at the lamps, 
there was a loss of 12 volts, or, say, 10 per cent. All 
the cables were laid in trenches dug in the ground toa 
depth of 10 in. The connections were made by means 
of junction boxes and joint boxes of cast iron, into 
which the bared ends of the cables were brought, and 
joined by special gun-metal sleeves which were soldered 
on to them ; the joint boxes were ultimately filled up 
with an insulating material, oil in the case of large 
junction boxes, and special compound in the case of 
the smaller joint boxes. A final insulation test of the 
whole systems of cables, taken after all joints had 
been made, gave a resistance of 94 megohms. 

The arc lighting was carried on with Siemens’ band 
lamps (ENGINEERING, vol. lii., page 739) of which there 
were 164 taking 10 ampéres, and four taking 30 ampéres, 
In the grounds there were fifteen lattice iron masts 
60 ft. high, each carrying six lamps; these were sus- 
pended from a crinoline which could be lowered and 
raised by means of a wire rope and winch ; the lamps 
were 54ft. from the ground. Inthe Grand and Chinese 
Avenues the lamps were inclosed in hexagonal lanterns 
on the top of lamp-posts; on the 60-ft. masts and in- 
side the buildings ‘8 were in alabaster glass globes. 
The are lamps were all arranged two in series with a 
resistance and a cut-out ; in addition the branch wires 
going to each group of six lamps were fitted with a cut- 
out anda switch. 

The lighthouse lamp was similar to that used at the 
Naval Exhibition (ENGINEERING, vol. liii., page 31), 
but was adapted for a steady current instead of an alter- 
nating one ; the results obtained with the former were 
not so satisfactory, as the lenses of the optical appa- 
ratus were the same as were used for the alternating 
current, and no alteration was made in them to adapt 
them for collecting into beams of light the rays pro- 
jected downwards from the hollow crater formed in the 
top carbon ; thus the light emitted by the lamp was not 
utilised to the best advantage. The lamp was worked 
with a current of 250 to 300 ampéres, and fluted carbons 
were used, 65 mm. at the top and 45 mm. at the bottom. 

In addition to the 168 arc lamps there were over 700 
glow lamps of 16 candle-power, used in the lighting of 
the shops and buildings of ‘‘Old America,” in the 
dining-rooms, offices, &c. ; while some 2500 glow lamps 
of 24 candle-power were utilised to outline some of the 
buildings in decorative colours. These latter were 
placed four in series, and were fixed in place by means 
of earthenware latten lamp-holders, a motors 
were in use for working the machines and ventilators in 
the dairy or elsewhere in the Exhibition. 

The whole of the work was carried out under the 
charge of Mr. H. W. Kingston, who succeeded not 
only in getting the plant into working order in a 
very short time, but in keeping it so without a hitch 
during the whole period. 





THE COLUMBIAN EXPOSITION. 

Tue Horticultural Building of the World’s Colum- 
bian Exposition, is a conservatory on a lea scale. 
It consists of a central dome rising above a square 
court, and two rectangular wings, connected with 
the central court by a wide gallery in front and a nar- 
rower gallery at the rear ; between these two galleries 
on each side of the dome is an open court. The dome 
and rear gallery are built wholly of glass and iron. 
Glass also enters largely into the construction of the 
wings and the front gallery, but architectural require 
ments have necessitated the introduction of an 
elaborate facade, framed in timber and covered with 
fibrous plaster etiriched with decorations, Of course 





the design and arrangement are in all cases subordi- 
nated to the special purposes of the building, which 
will be devoted not only to the exhibition of plants 
and trees established for the period of the Exhibition, 
but also for numerous and brief show of flowers, fruit, 
and vegetables, which will be held during next 
summer and autumn. 

“ Figs. 1 to 3 show the general arrangements of this 
building. From these illustrations it will be seen that 
the total length is 998 ft., the greatest width 
286 ft. Gin. The size of the central square court is 
236 ft. by 217 ft. 3in., and of the end wings 
117 ft. 11 in. by 250 ft. The width of the front gallery 
is 73 ft. 6in., and that of the rear 50 ft. 4in.; the 
inclosed courts are 272 ft. 4 in. long and 89 ft. 8 in. 
wide. The central dome is 181 ft. 6 in. in diameter, 
and the height is about 130 ft. It is carried on twenty 
ribs built up of angle-iron flanges, connected by light 
lattice, and to a height of 23 ft. above the floor, these 
ribs are vertical; above this height they are curved 
nearly in a semicircle and converge at the summit to 
a central ring to which they are riveted. An elabo- 
rate system of circular —— wind bracing, extend- 
ing on the surface of the dome, and of curved sub- 
sidiary ribs for the sashes, complete the framing. At 
the level of the gallery around the dome the ribs are 
connected by curved girders, and a second series is 
introduced 15 ft. above. The central court surround- 
ing the dome is covered by a flat roof (see Fig. 1). The 
same figure, which is a section across the dome, shows 
the form of the rear gallery which, as will be seen from 
the plan, Fig. 3, passes at the back of the central court. 
Fig. 3 also shows the arrangement of roofing. The 
principals for each gallery are placed about 25 ft. 
apart, and are braced together in alternate pairs. The 
vertical walls upon which they rest are in all cases 
framed in timber, filled in with fibrous plaster. As 
will be seen from the section Fig. 2, the narrower gal- 
lery is covered with a high pitched roof, and the 
wider by an arched truss formed of 18 planks 12 in. 
wide and 1 in. thick, bent to shape and lightly braced. 
The wings Fig. 2 are made with hips at each end, and 
the principals, which are 24 ft. 6 in. apart, are braced 
in pairs as shown. These wings are lighted by side 
windows as seen in Fig. 2, and by four skylights in 
the roof. In the central court over each side of the 
entrance is a small dome, beneath which are stairways 
leading to the upper galleries, We shall hereafter 
publish detailed drawings showing the construction of 
this building. 

(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 2, 1892. 


AN extension of structural steel making capacity is | 8 


probable during the next few months. There are 
quite a number of enterprises coming up, in which 
structural material will be wanted ; and while orders 
at present are for immediate construction require- 
ments, there is a strong probability that some concerns 
will place contracts very soon for the coming three to 
six months requirements. The only uncertainty as to 
the placing of much of this business is over the ques- 
tion of price, there being a probability that quotations 
will be advanced one-tenth, if not more, all around. 
This probability is denoted by the largely increased 
volume of business at most of our mills. The pro- 
moters of several large enterprises regard the steady 
accumulation of orders with some anxiety, and hence 
their proposition to place orders three to six months 
ahead, at fixed prices. Manufacturers are not quite 
so anxious to do business in this way, as they were a 
few months ago. The sheet mills are also oversold, 
and there seems to be a steady accumulation of orders 
for winter delivery. The wrought-iron pipe makers 
are also booking heavy orders, and quotations are 
re 3 Steel rails are quoted at 30 dols, to 31 dols. 
Steel billets have not sold quickly for about a month. 
Pig iron stocks are shrinking, and furnace output is 
slowly increasing. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Miners’ Relief Fund.—At a quarterly meetipg 
of the Midland Counties Relief Society, held at Chester- 
field during the week, it was shown that the membership 
had risen to 5542, being an increase of 96 in three months. 
A sum of 176/. had been saved on the work of the 
quarter, bringing up the accumulated funds to 3681/. This 
was considered as a satisfactory state of things. 


The Heavy Trades.—On the week the change is for 
the better so far as the heavy trades are concerned. Orders 
that havecome up are principally for railway material, on 
home and East Indian account, and rates are fully main- 
tained at the quotations of last week, being 12/. 10s. and 
upwards for best engine tyres, 10/. for springs, and 6/. 10s. 
for axles. The placing of these orders has strengthened 
the hematite market, and 60s. per ton has now to be paid 
at Sheffield for qualities locally required, and there are 
evidences that shortly even 60s. will be exceeded. In 
pig iron the market was flat at the opening of the week, 
but solid requirements have firmed the trade, and as 
there is no surplus, — at 42s. is sought for, and foundry 
is offering at 2s. beneath that figure, 





The Armour-Plate Trade.—As orders are running out, 
and mechanics are being discharged, a considerable 
amount of concern is visible in Sheffield circles as to the 
future of the armour-plate trade. Those having an 
interest in compound plates are noting the change in the 
market. There will shortly be an addition to the names 
of those who are accepted as staple providers of armour 
sheathing, and it is understood that all steel will be re- 
quired in the next contracts placed. That the Admiralty 
are on the step of giving out good lines in this depart- 
ment is already advised, but whether the lines are to be 
solid steel or composite will not be known for a week. To 
give the names of the rivals would be an injustice, but it 
may not be unfair to state that a Sheffield firm, holding 
patent rights from an American inventor, is in anticipa- 
tion of tcktig a lead in Government favours. 


The Labour Movement—Another Advance.—A strike of 
a peculiar character has occurred at Rotherham. Trade is 
bad with the stovegrate manufacturers. A firm, finding 
itself over-handed took the liberty of discharging a man. 
Because of this, some 250 others handed in their notices— 
for this reason only, that what work there was should be 

ually divided. The question has been taken up by the 
5 party and its trade organisation. What seemed 
a simple matter may involve a large wage-earning inte- 
rest in the immediate future. 


The Coal Trade and the ‘‘ Play Week.”—A play week 
at Christmas amongst the colliers is in South Yorkshire 
laughed at, both by consumers and masters. Though the 
movement has originated from the South Yorkshire 
union it is accepted on all hands that any resolution of the 
federated representatives of the colliers can have no effect 
on the market. Ccal is here in abundant supply, stocks 
on the pit banks accumulating, and any amount of steam 
coal procurable at the pit bank at 5s. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
gathering on ’Change here was a large one, but the tone 
of the market was flat, and only a small amount of busi- 
ness was done. Several people expressed the opinion 
that Scotland could not be done without as a customer, 
and rejoiced at the fact that, owing to the difference in 
the prices of Scotch and Cleveland iron, this district was 
able to compete with producers north of the Tweed, and 
that shipments of iron to Grangemouth were conse- 
quently heavier than they have been for some time past. 
Sellers complained of the difficulty experienced in doing 
business, and although some of them held out for 37s. 6d. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, business was recorded at 37s. 3d., and few buyers 
would listen to any quotation above that figure. The 
lower qualities were in fair good demand, but prices 
were easier, No. 4 foundry being readily obtainable at 
36s. 6d. and grey forge at 36s., both for prompt delivery, 
and in some cases less might have been accepted. A 
ood deal of hematite pig iron was offered for sale, the 
Increased output apparently becoming felt, and mixed 
numbers of makers’ east-coast brands could be bought at 
47s. for prompt delivery. Spanish ore was pretty steady 
at 12s. 14d. ex ship Tees for rubio. Middlesbrough war- 
rants were nominally 37s. 14d. cash buyers, with sellers 
at 37s. 44d. To-day our market was very quiet and 
quotations were altogether unchanged. 


Manufactured Iron and Steel.—The finished iron and 
steel trades continue in a most unsatisfactory state, and 
several establishments are now entirely idle. Producers 
complain bitterly of the dearth of orders and the present 
barely remunerative rates. Common iron bars are 
51. 2s. 6d. ; iron ship-plates and iron ship angles each 
4l. 17s. 6d. ; and steel ship-plates and steel ship angles 
each 5/., all less the usual * Aacend It is said, however, 
that a few speculators have recently been buying steel 
plates at 41. 18s. 9d. Steel rails keep steady, heavy sec- 
tions being 41. 2s. 6d. net at works. 


Make and Disposal of Pig Iron during October.—The 
Cleveland Ironmasters’ Association issued a few days ago 
the monthly returns showing the make and disposal of 
pig iron during October. The returns show that at the 
end of the month there were 94 furnaces blowing and 54 
out or damped down, making a total of 148. At the end 
of October last year 90 furnaces were blowing and 61 
damped down or out, making a total of 151. The number 
of furnaces on Cleveland pig iron at the end of last month 
was 49, or one less than at the end of the preceding 
month. The number on hematite, &c., was 45 at 
the end of last month, as against 40 at the end of 
September. The make of Cleveland pig iron in the port 
of Middlesbrough during October was 102,357 tons as 
against 95,668 tons, an increase of 6689 tons. The make 
outside the port of Middlesbrough was 15,398 tons, as 
against 13,668 tons in September, an increase of 1730 
tons. The total make for the whole district for October 
was 117,755 tons, as compared with 109,336 tons, an 
increase of 8419 tons. The make of other kinds of pig 
iron, including hematite, spiegel, and basic pig iron, 
amounted to 119,308 tons, as against 107,512 tons in Sep- 
tember, an increase on the month of 11,796 tons. The 
total make of all kinds of pig iron was 237,063 tons, as 
against 216,848 tons in September, an increase of 20,215 
tons. The makers’ stocks of Cleveland pig iron in the 
port of Middlesbrough at the end of the month were 51,748 
tons, as against 40,909 tons on September 30, an increase 
of 10,839 tons, Outside the pe the quantity was 4224 
tons, as against 985 tons at the end of September, an in- 
crease of 3239 tons. For the whole district the figures 
were 55,972 tons at the end of October, being an increase of 
14,078, ascom with theend of September. The total 
&tocks at the end Uf October amounted to 70,180 tons a4 
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compared with 53,269 tons at the end of September, an in- 
crease of 16,914 tons. As compared with the total make 
in October last year an increase of 14,000 tons is shown, 
while the total stocks show a decrease of over 180,000 tons 
as compared with last year. 


The Fuel Trade.—In the coal trade the decision as to 
the great contract for the Peninsular and Oriental Steam 
Navigation Company is come to. It is reported on New- 
castle Exchange that this large coal order has been given 
out eye | to Welsh collieries, owing to the low prices 
at which the Welsh coal has been offered. The quantity 
is stated as ‘*50,000 to 100,000 tons” of coal, delivered 
over next year, and the contract has been allotted to one 
of the largest Welsh collieries. The price of the coal, 
free on board in a Welsh port, is believed to be under 9s. 
per ton; indeed, the price has been stated as ‘about 
8s. 9d.” Anysuch price must be a boon tothe Peninsular 
and Oriental, but it seems to put it out of the power of 
this district to compete. Best Northumbrian coal is 
quoted 93. 4d. to 9s. 6d. per ton, free on board ; second 
class coal is weak. Best Durham gas coal is in large de- 
mand at from 7s. 6d. to 8s. per ton, free on board. 
Bunker coal is dull and household coal is only weak. 





NOTES FROM THE SOUTH WEST. 

Cardif.—Only a limited business has been passing in 
steam coal; prices have, however, shown little change. 
The best descriptions have made 103. 3d. to 10s. 9d., 
while secondary qualities have brought 10s. 6d. to 10s. 9d. 
per ton. Household coal has been in average demand ; 
No. 3 Rhondda large has made lls. 3d. to 11s. 6d. per 
ton. Coke has shown little change, foundry qualities 
have made 18s, to 193. ; and furnace ditto 16s. to 16s. 6d. 

rton. The demand for steel rails has been languid, 

ut tin plates have shown some improvement. 


Tredegar Iron Works.—Mr. Colquhoun has resigned his 
ost a3 general manager of these works. He has been 
or some time in declining health. 


Rhondda and Swansea Bay Railway.—The directors of 
the Company have let contracts for the Neath River 
Bridge of the Swansea Extension Line. Sir W. G 
Armstrong and Co., (Limited), will supply the hydraulic 
machinery, and Messrs. EK. Finch and Co. will undertake 
the general construction of the bridge ; the contract pro- 
vides for the completion of the works by December 31, 


The Severn.—The Worcester Chamber of Commerce 
has resolved that a deputation of the Chamber shall meet 
the Tewkesbury Town Council with referenca to the im- 
provement scheme of the Severn Commissioners. The 
amount promised towards the cost of a proposed further 
Act of Parliament and the construction of certain contem- 
plated works is 7380/., of which 800/. relates to the cost 
of the Bill. In addition there is a promise by Lord 
Dudley of financial help. |The effect of the efforts made 
to improve navigation on the Severn is already seen in a 
reduction of the freights. The freight of glass from Bris- 
tol to Birmingham has been reduced, for instance, from 
253. to 183. to 193. per ton. 


Institute of Marine Engineers.—A meeting of the 
Bristol Channel Centre of the Institute of Marine Engi- 
neers was held on Wednesday evening at University 
College, Cardiff, Professor Elliot presiding. Mr. G. 
Sloggett was elected hon. sec. in succession to the late 
Mr. G. Townes. A paper by Mr. W. W. Wilson on the 
‘*Treatment of Boilers” was read. In a discussion which 
followed Mr. David Gibson, vice-chairman, said he was 
not fully convinced of the advantages of using zinc, as in 
from five to six years the cost was almost equal to putting 
in new furnaces. He considered that soda and lime 
water, judiciously used, were equally serviceable and 
much cheaper. He explained the use of Daglish’s system 
of water circulation, of which the members present 
approved. Messrs. Ryder, Williams, M‘Callum, Davison, 
Ashton, Kendrick, Simpson, Fielding, Pease, &c., also 
took part in the debate, and an adjournment was made 
to November 16 for further discussion. 


Train Lighting on the Taff Vale Railway.—Two years 
since the Taff Vale Railway Company tried the experi- 
ment of lighting some of the passenger trains on the 
Penarth section by electricity. The experiment was not 
a success, the distances between the stations being too 
short to generate sufficient electricity to od a good 
light, while the train was at a standstill. Electric 


_ lighting has accordingly been discontinued, and the old- 


fashioned oil lamps have been replaced. An experiment 
is now about to be made on the same section with 
Pintch’s oil gas, on the d aru sec adopted on the London 
and North-Western and Metropolitan Railways. 


Neath Docks.—The London and North-Western Rail- 
way Company is credited with au intention to improve 
the communication with Neath Docks so as to secure 
their completion. It is stated that uhe London and 
North-Western contemplates the construction with this 
object of a line 14 miles in length from Devy Nock to 
Llanwrtyd. 


Barry Railwoy.—The directors of this company decided 
on Friday to proceed with the construction of an electric 
railway from Barry town to Barry Island. The com- 
pany will promote a Bill next session for carrying out 
certain new works so as to run passenger trains between 
Barry and Pontypridd. There will be stations at 
Wenvoe, Pontyrch and one or two other places along 
the route. The company does not propose to apply next 
session for powers for the construction of a new dock. 
Mr. J. Wolfe-Barry, the consulting engineer, accom- 
panied by Mr. J. Robinson, the resident engineer, 
visited the site of the new commercial graving dock on 








Frida and tested some large pumps which are being 
aaa A own by Mr. J. Jackson, the contractor for the 
works, 


Barry Graving Dock.—The directors of the Barry 
Graving Dock Company have decided to recommend a 
dividend of 5 per cent. for the half-year ending Septem- 
ber 30. This, with an interim dividend of 5 per cent., 
makes 10 per cent. for the past year. 


Swansea.~- Messrs. Grenfell’s works at Swansea have 
— ae to the proprietors of the Morfa Copper 
orks, 


Great Western Railway.—Mr. J. C. Inglis has been 
appointed chief engineer. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.— A quieter feeling was 
shown in the pig-iron warrant market last Thursday, and 
only asmall amount of business was done. Scotch iron 
opened dull in the forenoon, and prices fell 1d. per ton in 
fear of an advance in the Bank rate, but after the 
announcement was made that there was no change, a 
slight recovery took place. The ——- quotations 
showed a loss on the day of 4d. on Wednesday’s advance 
of 1d. per ton. Cleveland iron sold at 14d. per ton under 
the price of the last transaction, which took place on the 
preceding Tuesday, but the closing price showed a 
recovery of 14d. on Wednesday’s decline of 3d. per ton. 
Hematite iron was not dealt in, and prices showed no 
change. At the close the settlement prices were— 
Scotch iron, 41s. 3d. per ton; Cleveland, 37s. 74d. ; 
hematite iron, 47s. 6d. per ton. he market for 
Scotch iron warrants was remarkably steady on Friday 
forenoon, having regard to the disappointing character 
of the Cleveland ironmasters’ returns for the month of 
October. Quotations would have receded further had it 
not been for the presence of the same class of selling as 
had been puzzling the market for a day or two. Some 
7000 tons of Scotch iron changed hands at 41s. 24d. and 
41s. 3d. per ton cash, but otherwise there was no change 


*]in the forenoon market. In the afternoon the market 


presented a very quiet appearance, but closed with a 
fairly steady tone and with but little alteration in quota- 


tions. The closing settlement prices were—Scotch iron, | Raj} 


41s. 3d. per ton; Cleveland, 37s. 6d.; hematite iron, 
47s. 6d. per ton. Monday’s market was quiet in the fore- 
noon, the sales of Scotch warrant iron not amounting to 
more than 2000 or 3000 tons, the price of which rose 4d. per 
ton. Hematiteiron was flat, and, though nothing was done, 
sellers lowered their prices 3d. per ton. Scotch iron was 
a turn firmer in the afternoon at 41s, 34d. per ton cash, 
but business was very quiet, the dealing consisting of a 
purchase of 1500 tons at that price, and the selling of the 
same lot for 41s. 54d. one month. The settlement prices 
at the close were—Scotch iron, 41s. 3d. per ton; Cleveland, 
37s. 44d.; hematite iron, 47s. 44d. per ton. At Tues- 
day’s forenoon iron market the amount of business done 
did not exceed 5000 tons of Scotch warrants. The tone 
was dull, partly in consequence of the somewhat un- 
favourable character of the Board of Trade returns. 
Cleveland iron declined in _— 14d. per ton, without 
any business taking place. The market was rather firmer 
in the afternoon, business in Scotch iron being done at 
41s. 4d. per ton cash, and 41s. 54d. and 41s. 6d. one 
month. Just at the close the tone of the market was a 
turn easier, business being done at 41s. 34d. per ton cash. 
About 5000 tons of warrants changed hands in the after- 
noon, At the close of the market the settlement prices 
were—Scotch iron, 41s. 3d. per ton ; Cleveland, 37s. 3d. ; 
hematite iron, 47s. 44d. per ton. The forenoon market 
to-day was very quiet, but in the afternoon there was a 
decided firmness owing to the result of the American 
presidential election. Scotch warrant iron was 2d. per 
ton dearer, 1d. of which was retained at the close. The 
following are the current quotations for several special 
brands of makers’ iron No. 1 : Calder and Gartsherrie, 51s. 
per ton ; Summerlees, 52s. 6d. ; Langloan, 53s. ; Coltness, 
55s. 6d.—all the foregoing shipped at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 493. 6d. ; Shotts timed at 
Leith), 53s.; Carron aye gee at Leith), 53s. per ton. 
Last week’s shipments of pig iron from all Scotch 
ports amounted to 5513 tons, as compared with 6586 
tons in the eorresponding week of last year. They 
included 570 tons for Australia, 100 tons for France, 
318 tons for Italy, 945 tons for Germany, 365 tons for 
Russia, 340 tons for Holland, 110 tons for Belgium, 140 
tons for Spain and Portugal, smaller quantities for other 
countries, and 2272 tons coastwise. There are now in 
actual operation in Scotland 77 blast furnaces, against 76 
ayearago. Five of them are making basic iron, 33 are 
working on hematite ironstone, and the remainder are 
making ordinary Scotch iron. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
yesterday afternoon at 355,102 tons, as compared with 
358,579 tons yesterday week, thus showing for the week a 
reduction amounting to 3,477 tona. 


Import of Spanish Iron Ore on the Clyde.—The landings 
of iron ore from Spanish ports at Glasgow, Greenock, and 
Port-Glasgow for the month of October were heavy, 34 
steamers bringing 49,022 tons, an increase of 22,972 tons 
over the imports for October last year, and 8402 tons 
above the highest imports previously in October. For 
the ten months the imports amount to 485,552 tons, being 
an increase of 300,284 tons over these for the ten months 
of the previous year. For four months in that year, owing 
to a strike, very few furnaces were in blast ; but as con- 
trasted with 1890, the imports for the ten months of this 
year show an increase of 73,777 tons. “The returns 
specially compiled are : 








Month. Ten Months. 
Vessels. Tons. Vessels. Tons. 
1886 .. 22 425 188 224.751 
1888 ... 30 40,620 250 325,775 
1890 ... 30 40,190 282 411,775 
1891 ... 20 26,050 141 185, 268 
1892 ... 34 49,022 306 485,552 


Finished Iron and Steel Trades.—These two branches 
of trade are very quiet, but signs of improvement are 
manifesting themselves here and there. Some orders for 
ship-plates are coming forward, even on a larger scale 
than could have been expected, considering the unfavour- 
able prospects of the shipbuilding trade. For steel ship- 
aang the quotations are on the basis of 5/. 10s. per ton, 
ess 5 percent. There is a fair home demand for iron 
bars, but export orders are still unsatisfactory. It is re- 
pone that there has been some inquiry for keg and 

amboo iron for India, but trade with the East is still 
backward, a further improvement in exchange being 
required to bring it away. 

The Sheet Iron Trade.—A meeting of the associated 
makers of sheet iron in Scotland was held in Glasgow last 
Thursday, when it wasreported by several makersthat they 
were well filled with work, and that with the usual propor- 
tion of orders that comes in day by day, they will have suffi- 
cient to keep their mills rolling up to the end of the year. 
In these circumstances it was determined to maintain 
prices. Iron sheets, singles, are therefore at 7/. 7s. 6d. 
ow ton, less the usual 5 per cent., doubles, 8/. 2s. 6d., 
attens, 8/. 2s. 6d., there being the usual corresponding 
rates for steel sheets, viz., singles, 7/. 17s. 6d., doubles, 
91. 7s. 6d and lattens, 10/. 17s. 6d. 


Pipe-Founding Trade.—The makers of cast-iron pipes 
are fairly well employed, and they are anticipating acon- 
siderable amount of business in connection with both 
home and foreign orders. A good contract is expected 
from Japan, and the Airdrie and Coatsbridge Water Com- 
pany will soon be in want of pipes for their new scheme, 
while the different county councils promise quite a large 
amount of work for the pipefounders in the early future. 


Locomotive Orders.—Messrs. Sharp, Stewart, and Co., 
of the Atlas Locomotive Works, Glasgow, are reported 
to have received orders for a large number of new locomo- 
tive engines. They are from various quarters, but 
twenty are for the Bombay, Baroda, and Central Indian 
ilways, and there is an order for eight for one of the 
Welsh railways. 

Imports of Nickel Ore into the Clyde.—The importation 
of nickel ore into the Clyde for New Caledonia continues 
to expand. In 1886, when the Nickel Company started 
their works at Kirkintilloch, near Glasgow, only 700 tons 
of the ore were imported ; in the following year the land- 
ings amounted to 3348 tons, and since that time the 
demand has risen rapidly, as will be seen from the figures 
given below. Last year especially the landings were 
more than double those of the year 1890. On the past 
month the imports were 235 tons over those for October, 
1891 ; and the imports for the ten months show an in- 
crease of 2222 tons over those for the corresponding 
period of 1891, and three and a half times more than 
those for the same period in 1888. The returns of the 
imports since 1888 are as follows: 


Month. Ten Months. 
Vessels. Tons. Vessels. Tons. 
1892 re 1 3138 12 30,109 
1891 ~S- 2 2903 14 27,887 
1890 iad 1 1401 8 12,578 
1889 aaa 1 1763 5 9,336 
1888 a 1 1763 6 8,500 


Imports of Copper Pyrites from Spain.—During the 
past month of October, the imports of copper pyrites into 
the Clyde from Huelva in Spain amounted to 1734 tons. 
Over the ten months just completed the imports show a 
decrease of 4216 tons, as compared with those for the 
same period of last year. From 1886 to 1890 the landings 
showed a remarkable increase, but during the past two 

ears there has been a falling off. The ore is chiefly 
imported for the Tharsis Sulphur and Copper Company. 
Here are given some of the recent statistics : 


Month. Ten Months. 
Vessels. Tons. Vessels. Tons. 
1886 1 1161 23 27,315 
1888 3 3175 33 41,029 
1890 3 4457 29 45,181 
1891 3 4383 30 43,160 
1892 1 1734 23 38,944 


__Reopening of a Greenock Foundry.—The Ladyburn 
Foundry in the east end of Greenock, which has been 
closed for a number of years, has been re-let, and is likely 
to be set going again soon. 

Graduates’ Section of the Institution of Engineers 
and Shipbuilders.—The new session of this section 
was opened last night, Mr. Taylor Brown, B.Sc., 
president of the section, in the chair. Mr. Brown, 
after thanking the members for electing him to the presi- 
dentship, proceeded to deliver his introductory address, 
the subject selected being ‘‘ Progress in the Profession, 
considered in the Double Aspect of the Retrospective and 
the Prospective.” The address was much appreciated by 
a large attendance of members, and at the close Mr. 
Brown was awarded a hearty vote of thanks. The silver 
medal, for the best paper read before the section during 
last session, was presented to Mr. Alexander Bishop, for 
his paper on “‘ Railway Signalling.” 








Sreet SLterpers IN TurKEyY.—Messrs. Vitali and Co. 
have contracted for the construction of a line from Salonica 
to Dedeabatch, a distance of 3124 miles. Theline is to be 
laid with steel sleepers, 
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THE COST OF ELECTRIC SUPPLY. 

THe St. Pancras Vestry have drawn public 
attention to the fact that the cost of electric supply 
is greatly increased by the short period during 
which the machinery is fully employed in each day. 
A glance at the load diagram of a representative 
London station shows that the maximum demand 
only lasts for a very few minutes. The load dia- 
gram runs up into a sharp peak, and as soon as it 
has reached the apex it commences to decline. 
Even if we take the curve for the darkest part 
of the year (omitting fogs) and flatten off the sum- 
mit, the period of maximum lighting only extends 
over some three and a half hours. During the rest 
of the day and night a very large proportion of the 
machinery is doing nothing, while several of the 
boilers are lying with banked fires. Nevertheless 
constant supervision must be maintained, anda full 
staff of men must be within call in case of fogs or 
other cause of sudden demand. Hence it comes 
that the consumer must pay a price for his current 
vastly greater than if it were capable of being manu- 
factured at a uniform rate over the twenty-four 
hours and stored for use as wanted. To bring 
about a more even demand by increasing the use 
of current during the daylight hours, the Vestry 
of St. Pancras is prepared to supply selected 
customers at half price—3d. per unit instead 
of 6d.—during the time that artificial light is 
not in great demand. An ingenious method 
has been devised by their managing engineer, 
Mr. Baron, whereby the circuits in an establish- 


2}ment are combined with two meters, and so 
9| arranged that when the general lighting circuit is 


in operation all the current must pass through one 
meter, but when power only is required, with or 
without a few lamps in specially dark places, 
the current can be switched through a second 
meter. The ideal system would be to stop the use 
of current for power purposes as soon as general 
lighting commenced, as that would fill up the 
valleys in the diagram without increasing the 
height of the peaks. This is manifestly impos- 
sible, but the doubling of the cost after dark will, 
no doubt, exercise a very noticeable effect on the 
demand. Electric motors are only used in London 
in light trades where the demand is not constant, 


9] and it will often be quite feasible to restrict their 


use to the hours of daylight. With energy de- 
livered at the rate of 2d. per horse-power hour, 





the use of motors may be expected to increase, 





In some other towns a proposal has been made 
to give arebate on the consumer's quarterly bills 
varying with the percentage used of the maximum 
current demanded. The object of this is to limit 
the possible demand that has to be met, to some- 
thing more nearly approaching the average demand 
than is now the case. Probably this is an unneces- 
sary complication, for experience will soon show 
what proportion the output of the station should 
bear to the number of lamps installed. Even if a 
mistake be made in the first instance, and too much 
machinery laid down, the growing nature of the 
demand will soon rectify it. Electric light plants 
are usually installed in a tentative fashion. Their 
pressing requirement is work during daylight 
hours. To show how costly is their idleness, 
Dr. John Hopkinson took this matter as the 
subject of a presidential address he delivered last 
Friday night to the Junior Engineering Society. 
He imagined a station capable of supplying 40,000 
16-candle power lamps at the same time, and 
worked out the annual charges, first, on the 
hypothesis that the station shall always be ready 
to supply the 40,000 lights at half an hour’s notice, 
day or night, but that the lights were hardly ever 
actually required ; secondly, on the hypothesis that 
the 40,000 lamps were steadily and continuously sup- 
plied day and night. In the former case the revenueis 
nil, and the disbursement all pure loss. In the latter 
case the revenue, at 8d. per unit, is 730,000/. a year. 
The capital outlay he put down at 145,000/., or 
about 3/. 12s. 6d. a lamp, including land and build- 
ings, or 2/. 12s. 6d. a lamp, without land and build- 
ings. The following Table gives the fixed charges 
arranged in two columes, for two conditions of 

Running Fully 
Light. Loaded. 
£ £ 


Land—4 per cent. iaterest ... 1,000 1,000 
Buildings, 10 per cent. in- 

terest and depreciation ... 1,500 1,500 
Rates... 500 500 


Boilers—4 per cent. interest, 3 
per cent. amortisation, 8 per 
cent. repairs, &c. ... = 

Switchboards and conductors, 
interest and depreciation, 15 


2,100 2,100 


per cent. oe ate we 7,800 7,800 
Engines—light, 9 per cent.; 

loaded, 15 per cent. ... pati 2,160 3,600 
Dynamos... * Pe ve 1,350 2,250 








16,410 18,750 
working. Dr. Hopkinson took the coal at 3 Ib. 
per unit per (2} lb. per horse-power hour) for full 
and continuous working, and 14 lb. per day per 
unit per hour that the plant was capable of pro- 
ducing, for the idle working. In the former case 
30,000 tons per year would be required, and in the 
latter case 6000 tons. Taking the stores at 6001. 
and 30001. in the two cases, and the labour at 50001. 
and 35001., we get 

Running Fully 
Light. i 








£ 
Fixed charges wae Ras 16,410 18,750 
Coal at 20s. “i be 6,000 30,000 
Stores pe a ake 600 3,000 
Wages aa ea be 5,000 7,500 
28,010 59,250 


In the case of running fully loaded the cost 
comes out at .66d. per unit, while with no load the 
cost per unit is practically infinite. Of course 
this includes nothing for directors’ fees, cost of 
collecting accounts, &c,, and only 4 per cent. for 
interest on capital outlays. But even if a liberal 
addition be made for these it will be seen that 
electric light is enormously cheaper than gas under 
a uniform demand. 

Yet the consumer who has dark offices, and keeps 
his lamps alight for eight hours every day, pays an 
equal rate per unit with the man who runs the 
light for an hour or two occasionally. Looking 
back to the estimate of cost, it will be seen that a 
customer demanding the right to use current up to 
the extent of one unit per hour—that is, enough 
to keep sixteen lamps burning— involves the under- 
takers, under the conditions set forth, in an annual 
charge of 11/. if he never lights his lamps, while 
if he burns them all the year unceasingly it costs 
them 241. Now in London the average annual 
charge per 16 candle-power lamp secured by the 
companies is about 20s., so that they receive 161. 
for a customer with sixteen lamps. Of course they 
have expenses beyond those in the estimate above, 
and expect to pay more than 4 per cent. ; on the 
other hand they calculate that the customers will 
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never all be burning their lamps at the same time, 
and thus economise in their plant. 

Dr. Hopkinson has made an official suggestion to 
the Board of Trade in certain cases that ‘‘ for each 
unit per hour in the maximum power demanded, 
a charge not exceeding 3/. per quarter, and in 
addition for each unit supplied, a charge not 
exceeding 2d.” He would give the customers 
the choice of this method of paying, and the 
usual one of 7d. and 8d. per unit, in order to 
encourage them not to instal unnecessary lamps, 
and to use those that they have freely and liberally. 
Under this plan the man with sixteen lamps would 
pay 12/. a year plus 41. at the average rate of burn- 
ing, but if he used his lamps twice as long he would 
only increase his bill by 4/. There is no doubt 
that this is the fairest method of charging, but it 
can only be introduced as an alternative method. 

Seeing how moderate an addition it makes to 
the working charges of a station to keep the 
machinery running at full power, the idea natu- 
rally suggests itself that the current should be 
stored in accumulators during the slack hours, as 
by this means the amount of machinery might be 
lessened, while it would be kept fully employed. 
Dr. Hopkinson laid this point before his audi- 
ence, putting the battery down for 62,500I., and 
the annual interest, amortisation, and upkeep at 
20 per cent., or 12,5001. On the other hand, he 
reduced the cost of feeder mains, coal, and wages, 
but the net result came out practically the same as 
before. 

De. Hopkinson’s figures are admittedly hypo- 
thetical, but they might be very greatly varied 
. without vitiating the results at which he arrives. 
To show how difficult it is to choose figures that 
are fairly representative we give the following 
Table of costs contributed by Mr. R. E. B 
Crompton to our contemporary Lightning. These 
include the cost of production of the current, with- 
out anything for interest, depreciation, or redemp- 
tion. 


Pence Per 

Unit. 
Bradford 1.95 
Newcastle + te 2.52 
Newcastle and District... 3.39 
St. James and Pall Mall ... 3.65 
Kensington ... see — 491 
Metropolitan... 5.43 
House to House 5.54 
Westminster ... 5.82 
Chelsea ce 6.93 
London Electric 11.59 


Of course the great differences here exhibited are 
partly fictitious. They are derived from accounts 
made out in some cases while the works were in 
progress, and when expenses were very heavy, due 
to the smallness of output, or to operating under 
circumstances of special difticulty. 





INSTITUTION OF CIVIL ENGINEERS. 
On Tuesday evening Mr. Harrison Hayter de- 
livered his Presidential address to the Institution 
of Civil Engineers. He devoted his remarks mainly 
to a forecast of the work that lies to be done in the 
near future by British engineers, first directing the 
attention of his audience to home affairs, and then to 
the wider sphere abroad under British influence. 
The first great work he named was in the Channel 
Tunnel, of the practicability and usefulness of which 
he seemed to be confident. A similar connection 
between Scotland and Ireland he regarded also as 
possible, suggesting that at any rate it might be 
worth while to sink the shafts and drive a heading, 
which would reveal the extent of the difficulties to 
be encountered. Other tunnels that were likely to 
be constructed were under the Humber, the 
Thames, and the Solent. Turning next to inland 
navigation he pointed out there were 3814 miles of 
waterways in the United Kingdom, of which 2609 
were controlled by 89 trusts or ca1al companies 
and 1205 miles owned or leased by thirteen railway 
companies. Several large towns were anxious to 
provide themselves with water communication to 
free them from excessive railway charges. Birming- 
ham contemplated the construction of a waterway 
to the Humber, vid the River Trent. The Trent 
Navigation Company proposed to render the navi- 
gation of the Trent and the Trent and Mersey 
Canal more efficient. Another proposal was for a 
canal from Birmingham to Winsford, and also for 
a communication between Birmingham and the 
Bristol Channel. There were also projects afloat 
for connecting the Tyne and the Solway, the Forth, 


. | Sea. 


the Clyde, and the Bristol and English Channels. 
He believed that canal engineering, and the im- 
provement of rivers and estuaries, would be a fruit- 
ful source of occupation for the British engineer. 
There was much also to do in creating small har- 
bours of refuge. Dock enterprise had received a 
check, but a remedy might possibly be found in 
the creation of trusts to replace private companies. 

Much, said the President, remained to be done 
in the improvement of our rivers to mitigate 
floods, but the present state of the law stood in the 
way. If an Act of Parliament, framed on sound 
principles, only existed, it would be a powerful 
incentive, enabling our long-neglected rivers to be, 
by the intervention of the engineer, improved for 
drainage purposes. The water supply of London 
was an immense problem that would have to be 
faced shortly, and which was now under considera- 
tion. If it were determined to secure a pure source 
of supply, other towns of magnitude with an in- 
different supply would be likely to construct new 
works. The sewerage of London and Glasgow, he 
continued, offered two examples of incomplete 
works, and much remained to be done, both in 
towns and houses, before the teachings of sanitary 
science were carried out. 

Mr. Harrison Hayter then turned to engineering 
works abroad. In the front rank he placed the 
Euphrates Valley Railway asa matter of national 
importance. A German firm is now constructing 
a line from Ismid, near the Bosphorus, to Angora, 
in Asia Minor, a distance of 300 miles. The inten- 
tion is to prolong the line to Sivas and Diar- 
bekir, and probably to Mosul on the Tigris. A 
legitimate extension would be down the Tigris 
Valley, and at some future time to Kurrachee, 
skirting the margin of the Persian Gulf and Arabian 
There would then be railway communication 
from England to India, except across the English 
Channel and the Bosphorus. As part of the dis- 
tance would be under German influence, other 
routes might be found from Alexandretta, near 
Antioch, and from Tripoli, near Damascus, one 
following the left and the other the right bank of 
the Euphrates, and either extending to Kurrachee, 
or ending in a port on the Persian Gulf. The 
saving in distance would be 1000 miles to Kurrachee 
and 700 miles to Bombay. 

Another project in the same region was, the 
speaker said, the Euphrates Valley Navigation. 
This, however, was of less importance. There were 
several schemes for railways in Palestine, in addi- 
tion to the Jaffa-Jerusalem line just opened. Siam 
had lately commenced its first railway, and it was 
to be hoped that the example of that country and 
of Japan would eventually teach the neighbouring 
nation of China the evil and folly of a policy of iso- 
lation. In South America the British engineer had 
done very much, and although affairs there were 
temporarily under a cloud they would eventually 
revive. The Argentine Republic only needed rail- 
ways, harbours, docks, and, in some places, irrigation 
works, to develop its great natural riches. Many 
plans for harbours and other works on the South 
American coasts had been got out, and would pro- 
bably be executed in course of time. In Africa up- 
wards of 3,000,000 square miles (including Egypt), 
or about two-fifths of the continent, was now 
British or under British protection, and much 
of this was without the sphere of civilisation, 
which could only be brought in‘o it by railways, 
roads, harbours, river improvements, and pioneer 
works. As far as matters had advanced at pre- 
sent the French and Germans, aided by their 
respective Governments, seemed likely to antici- 
pate us in the construction of railways in the 
undeveloped territories of Africa allotted to them. 
As regards the African territories that are more 
settled, efforts were being nade to construct rail- 
ways in the Transvaal and the Orange Free States 
with British capital, while a railway survey had 
been made from Freetown, the capital of Sierra 
Leone, to a short distance into the interior, with 
a harbour and graving dock at its commencement. 

Egypt, said the speaker, had wonderfully changed 
under British administration. Its resources were 
capable of much development by a work proposed 
by Mr. Cope Whitehouse. This was the conversion 
of the Raian Basin into a storage reservoir, in which 
the Nile flood would be impounded for use in 
summer. The cost was put down at one million, 
while the extra revenue, due to the complete culti- 
vation of the Delta, was estimated, after three 





years, at three millions, There were also other 
works to be undertaken for the improvement of 





the cataracts on the Nile, and for the extension of 
the railway system southwards. 

In concluding, the President regretted that the 
time at his disposal prevented him referring to the 
development of engineering in India and the 
colonies, and to the future possibilities of electrical 
engineering, mechanical engineering, irrigation, 
shipbuilding, gas and mining engineering. He 
added, ‘‘I have shown, I hope, that our profession 
is full of vitality. Instead of being on the verge of 
finality, it is probable that the next fifty years will 
still witness a large development ; and this may to 
some extent be gathered from the superficial fore- 
cast I have ventured to make of the future, and 
from the fact that money for executing public 
works can now be raised by responsible corporate 
bodies at a much lower rate of interest than was 
possible a few years ago. And whilst the thought 
of this public development will, I hope, stimulate 
all of us who are pursuing our calling, it will, I 
trust, dissipate any dismal forebodings of our 
younger professional brethren who hold the mort- 
gage of the future, and who have the battle to fight, 
and who may, more or less, in times of depression 
like these, have natural misgivings.” 





LABOUR IN ITALY. 

Prior to the year 1860 the country now known 
as the Kingdom of Italy had for a long period been 
divided into independent petty States, governed 
by diverse laws. Free communication between the 
inhabitants of these States was, for political reasons, 
discouraged, and at the frontiers customs barriers 
were erected which had the effect of further isolating 
each community. Differing from their neighbours, 
however, were the States of Piedmont, where rela- 
tive freedom of trade was introduced by means of 
commercial treaties, and Tuscany, where the prin- 
ciples of free trade were traditional. 

When Italy began to live asa united nation these 
barriers were swept away, and the people had to 
face a new order of things tending to break down 
the clannishness, local custom, and traditions which 
in the past were not only fostered by the forms of 
government, but also by the geographical shape of 
the country and the varying economical conditions 
and interests of cach region. With the facilities 
for elementary education offered to the people, and 
the increased political responsibility of national 
citizenship which has now been their lot for over 
thirty years, the intellectual status of the country 
has risen greatly ; but still there remains some of 
the leaven of the old spirit of exclusiveness amongst 
the people of every province. 

Italy Ging an essentially agricultural country, the 
ordinary forms of combination between the working 
population are not as easily brought about as in 
other countries, and the diversity of interest being 
so varied, it will be impossible, without being mis- 
leading, to write in other than a cursory manner of 
the condition of labour as a whole. In the early 
years of the kingdom the comparative freedom of 
trade inaugurated by Count Cavour in Piedmont 
extended tothe whole country, and we learn from 
Sir D. Colnaghi’s report on the labour question, 
that those industries which possessed vitality not 
only kept their ground but began to advance. But 
the protective example set by other continental 
States enabled Italian manufacturers and agricul- 
turists to call for ‘‘ protection,” and finally in 1888 
the existing tariff war with France was inaugurated 
vigorously to the detriment of all but a small sec- 
tion of the people of both countries. 

The mills and factories which in the past nestled 
in isolated valleys and obtained their motive power 
from mountain streams, are rapidly disappearirg, 
and in the outskirts of towns and cities are spring- 
ing up anew—the many grouped into one—-using 
steam as the motive power. The industrial popu- 
lation has foliowed the factories and aggregations 
of workmen are frequent in the cities, and the 
labour question has begun. That the organisation 
of labour (as in other countries) has not grown 
with the same rapidity as the centralisation move- 
ment of the factories is due in a measure to the 
still large percentage of illiterates amongst the 
people. The available statistics only give a general 
record for the whole country without regard to the 
different classes, and from them it is to be seen that 
in the year 1881 amongst the population from six 
years of age and upwards there were 54.56 per 
cent. of males and 69.32 per cent. of females who 
were illiterate. These figures twenty years pre- 
viously were yery much higher, being 68.09 per 
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cent. amongst males and 81.27 per cent. amongst 
females. At present the educational standards of 
different regions vary greatly ; in the province of 
Turin, for instance, in 1889 only 9 per cent. 
of the persons contracting marriages were un- 
able to sign their names, while in the southern 
provinces of Reggio (Calabria), Potenza, Cantan- 
zaro, and Cosenza the numbers were respectively 
79, 80, 81, and 83 per cent. In all the cities the 
proportion of illiterates is smaller than in the sur- 
rounding country. 

The greatest proportion of the labouring classes 
of Italy are employed as agriculturists ; the census 
of 1881 showed the numbers to be 5,124,431 males 
and 3,048,951 females; total 8,173,382 persons 
above nine years of age. In 1884 a Royal Com- 
mission sat to examine into their condition, which 
resulted in the issuing of fifteen volumes of reports, 
but notwithstanding the exhaustive nature of the 
inquiry, their welfare has not improved greatly. 
The consular report, from which the information 
for this article is obtained, states in general terms 
that the condition of the day labourers and their 
families is poor and miserable ; they are badly fed 
and poorly housed, and frequently resort to petty 
tural thefts in order to procure some extra main- 
tenance for their families. ‘‘ Their hardships are 
increased in various provinces of North Italy by the 
prevalence of the ‘pellagra,’ a terrible constitutional 
disease, due chiefly to improper nourishment, and 
frequently ending in suicidal mania.” Activesigns 
of discontent have for some years past become 
manifest ; local combinations have been formed 
and thirty-one strikes took place between the years 
1878 and 1884, In the province of Mantua many 
strikers were arrested in 1887 and an abortive Go- 
vernment prosecution followed. In 1890, at Con- 
selice, a strike was organised, and women took a 
prominent part in the disturbance following ; the 
Government stopped this by sending troops, who 
shed a certain amount of blood. The report states : 
‘*Some of these movements were probably pro- 
moted, or assisted, by agitators with political views, 
but they undoubtedly owe their, origin to the de- 
pressed condition of the agricultural labouring class 
in the provinces where they occurred.” When in 
regular work the men earn from 8l. to 101. yearly ; 
the average daily wage for an adult male is 1s. 8d. 
in the summer, and 1s. 23d. in winter, but there is 
so much time when no work is to be obtained that 
taking an average fora whole year the earnings are 
less than 10d. per day. Women, when at work, 
earn from 5d. to 6d. per day ; in Tuscany they 
add to their scanty earnings by plaiting straw, 
and in Piedmont and Lombardy by reeling silk. In 
the South of Italy, in the province of Basilicata 
for instance, where large estates and absentee land- 
lords prevail, the labouring people found the avail- 
able conditions of life to be so impossible that 
large numbers emigrated. 

The census of 1888 showed the total num- 
ber of persons engaged in industrial pursuits to 
be 4,416,679, made up of 2,411,286 males and 
2,005,393 females, Mines and railway tunnels 
absorbed 53,981; quarries, 40,000 ; lime, brick- 
kilns, and glassworks, 60,000; iron and steel 
works, foundries, &c., 23,308 ; mechanical work- 
shops, 27,300; military and naval arsenals and 
shipbuilding, 23,300; textile industries, 291,300 ; 
hosiers’ wares, 44,800; paper and printing, 37,500; 
flour mills, bakeries, &c., 86,241; building trades, 
280,000. All these persons, and a further number 
employed in trades not enumerated, together with 
some 265,000 labourers employed on road and 


‘other works, in all, 1,072,914, are expected to 


come within the provisions of the Bill for obliga- 
tory insurance against accident, which has recently 
been made law. 

In the cotton and silk mills a full day’s work is 
taken as 12 hours ; in the woollen mills, 11 hours ; 
miners work 12 hours for a full day. In the shops 
in large cities a full working day is 10 hours. 
With some exceptions work is not generally carried 
on during Sundays and principal holidays; in 
some trades Monday is observed as a holiday. The 
report states: ‘‘As a general proportion, the 
average of the wages in the manufacturing indus- 
tries may be taken at about 2 lire (1s. 8d.) per diem. 
. . . But it is difficult to come to a satisfactory con- 
clusion by taking a general average when the condi- 
tions of each industry differ, and the rate of wages 
varies in the different provinces. It may be con- 
cluded however, that wages in Italy are still low’— 
the rate of 1s. 8d. evidently refers to the wages for 
adult malés, Between the years 1880 arid 1889, 





the price of the best bread was from 4d. to 5d. 
per kilo. (2.204 1b.), and of second quality bread 
from a little over 3d. to about 4d. per kilo. 
The price of clothing has fallen during late years, 
but so also has the quality of clothing material 
to a marked degree. House rents have increased ; 
for instance, ‘‘in 1855, at Schio (province of 
Vicenza), and at Biella (province of Novara), an 
artisan family of five persons, i.e., husband, wife, 
and three children, paid 55 lire (2/. 4s.) for their 
rooms per annum. They now pay 120 lire 
(41. 16s.).” 

Trade unionism, as it is known in England, is 
barely existent in Italy. Our consul’s summary 
under the head of “strikes” appears to explain 
the condition of affairs ; it is as follows: ‘* As I 
have already said disputes between employer and 
employed are less marked in Italy than in other 
countries. The union of working men to obtain 
from their masters either a diminution of the 
hours of labour or an increase of wages, cannot 
be successful on a large scale except on two con- 
ditions: (1) Unity and authority of direction ; 
(2) A reserve fund to be ready in case of a strike. 
These conditions have not hitherto been found in 
Italy, except in the case of one trade, that of the 
printers and compositors. The different Italian 
regions each live a separate life, and can with 
difficulty be brought to acknowledge a common 
centre. Moreover, as their economic conditions 
differ greatly, the interests of the operatives are 
not the same. If to this be added the fact that the 
operatives in the greater part of Italy have still 
but small instruction, while many of them 
are completely illiterate, it is easy to see that 
without excluding the possibility of partial and 
even violent strikes, the stable organisation 
to allow of prolonged resistance will still be 
wanting for some time.” Notwithstanding this 
state of affairs, there appears to have been 
from February, 1884, to July, 1878-—five and a 
half years—some 263 strikes. Of these 28 were 
favourable to the strikers, 121 were unsuccessful, 
and 114 were settled by compromise. The form of 
combination known in this country as the ‘‘ boy- 
cott” appears to be thoroughly known and appre- 
ciated by the Italian artisans, and in times of dis- 
turbance they rigorously apply its principles to 
any of their fellows who will not join the general 
demands, but by doing so they place themselves 
outside the law. There were in 1885 some 4896 
labour societies of various kinds, but they were 
chiefly benefit societies, and included within their 
ranks about 795,000 persons. Many of these 
societies are now tending towards a combination or 
federation, those of the working printers being 
most complete. The working hatters also appear 
to have a fairly thorough federation. There has of 
late been a strong feeling towards the unification 
of labour demands and interests, and the influence 
of the general agitation in foreign countries is 
spreading throughout Italy. 

Of recent years some legislative enactments were 
passed asan endeavour to regulate the relationships 
between employers and employed. The Act of 
1886 prohibits the employment of children in mines 
or quarries until they have attained their tenth 
year ; it provides that no child of either sex may 
be employed on unhealthy or dangerous work 
until they are fifteen years of age; but under 
this head exceptions are provided for. Between 
the ages of nine and twelve child-labour is limited 
to eight hours daily, and the employment of 
children in night work is not permitted until they 
are twelve years old. The penal code of 1890 is 
directed against workmen and others who attempt 
to interfere with the ‘‘ liberty of labour.” Strikes, 
which by the code of 1859 were made illegal, are 
now permitted, but the report does not state when 
the statute of 1859 was suspended. 

The report states that the Italian operatives are 
quick, intelligent, versatile, naturally sober, frugal, 
and honest, and regarding their socialogical views 
the following is set forth under the sub-heading 
‘* Aspirations of Artisans:” ‘‘The Italian artisan 
is not, on the whole, discontented with his lot. 
Still he is beginning to follow the universal law, 
and aspire after better things. He wishes to rise 
in the social scale. The spread of instruction (it 
cannot always be termed education), the numerous 
daily and weekly papers suitable to all tastes, 
the union of the working men themselves in 
local societies, and, subsequently in federations, 
with the greater intercourse which modern facilities 
of comriunieation, have wrought among the dif- 





ferent nations of the Continent, are all elements 
which assist in producing an undefined feeling of 
dissatisfaction with the established order of things, 
The incipient movement, in its present bearings, 
has more of a social than an economical character. 
One further point may be noticed, the divorce of 
religion from the life of the people, less, perhaps, 
in some of the country districts than in the large 
centres, but sufficiently general to deserve serious 
consideration.” 





THE COUNOIL OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 

ON a recent occasion the electrical section of the 
London Chamber of Commerce took concerted 
action to obtain alterations of ofticial rules con- 
nected with the installation of machinery and con- 
ductors. In doing so they acted as the official 
mouthpiece of the firms and companies engaged 
in the manufacture and erection of electric light- 
ing appliances, and the petition they presented 
to the Board of Trade was unanimously supported 
by those whom they represented. They were, 
however, met by the reply that the rules had 
been framed in accordance with the recommenda- 
tions of the Council of the Institution of Elec- 
trical Engineers, and that, therefore, being in- 
dorsed by the highest possible authority, they 
must be right. Such a reply was very difticult to 
meet, since most, if not all, of the Electricai 
Section are also members or associates of the 
Institution. But, if it could not be directly re- 
butted, it furnished good fovud for reflection. It 
was evident that the Electrical Section of the Lon- 
don Chamber of Commerce and the Council of the 
Institution of Electrical Engineers took opposite 
views on matters that were of great importance to 
a large section of the members, and a very little 
examination revealed the cause. An analysis 
showed that the Council, including the president, 
past presidents, and vice-presidents was constituted 
as follows : 


Actual or nominal professors poe: i 10 
Physicists map aa + Sea ss 4 
Present or past representatives of Govern- 
ment Departments, including naval and 
military officers aaa wt pee re ll 
Electricians and electrical engineers an 7 


‘ 32 
- omitting the vice and past presidents, it consists 
of : 
Actual or nominal professors a os 5 
Present or past representatives of Govern- 
ment Departments, including naval and 
military officers 2 ae oo a 
Electricians and electrical engineers 


on 


15 

It is seen at the first glance that whatever may be 
the merits of the Council, and they are both 
numerous and weighty, they do not include that of 
a proportional representation of the various classes 
or types of members. Probably 75 per cent. of 
the latter would describe themselves either as elec- 
tricians or electrical engineers, and yet they 
supply only 22 per cent. of the members of 
Council. Now in a frankly democratic association, 
such as a scientific society is, such a state of affairs 
is not one that is permanently desirable. We do 
not suggest that the constitution of the Council 
should always reflect exactly the constitution of the 
electorate, or that there may not be very good 
reasons for the two being essentially different at 
times, but generally speaking it is certainly de- 
sirable that all classes of mefiibers should feel that 
their interests are duly understood. 

The last few years have worked a great change 
in the conditions of electrical engineering. It 1s 
not so long ago that manufacturers found them- 
selves with the prospects, real or imaginary, of a 
vast business before them, and with very little 
practical experience or theoretical data, to guide 
them. They then turned with eagerness to those 
that were able to afford them light and leading, 
and they were fortunate in having among them a 
body of scientific men, untrammelled with business 
cares and engagements, and able to devote them- 
selves to the investigation and elaboration of the 
new science. The electrical engineering industry 
owes a great debt tothe professors and scientists 
who have done so much for it, and it deservedly 
holds them in high honour. In recognition of their 
services it has placed very many of them at the 
head of its Institution, and it will never forget the 
great services they have rendered. But the very 
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fact that the Council of the Institution was formed 
under peculiar and abnormal conditions—condi- 
tions that are passing away rapidly—tends to 
bring it out of that direct and sympathetic touch 
with its constituents that is so desirable. And un- 
fortunately the method of election that has been 
adopted, although it has much to recommend it as 
a general practice, is not well adapted to a period 
of transition. Each year a certain number of 
members of Council fall out by effluxion of time, 
and their places must be filled by others for the 
ensuing year. The Council, as a body, issue a list 
of names to be voted upon, the number of names 
being equal to the number of places to be filled. 
The members, however, are not bound by the 
recommendation of the Council. Any member 
voting. is permitted to cross out any one or more 
names and substitute others that he considers 
more desirable. 

Now let us see how this plan is likely to work 
under existing circumstances. There are practically 
two elections, one by the Council and another by 
the members. The first body, as we have shown, 
is mostly filled with eminent men drawn from 
‘ofticial ranks, and it is a very difficult matter for it 
to pass over electrical engineers of its own class 
who are more prominent in the public eye than the 
constructive engineers at the head of great firms 
and companies. The members, of course, have 
the power to annul the nominations of the Council, 
but they can only do so by concerted action, 
which is apt to appear like a cabal. From such 
a proceeding most men would shrink, especially 
in a case like this, when they hold the individual 
members of the Council in esteem and honour, 
and would rather bear very considerable inconve- 
nience than appear to put a slight upon their 
leaders. Hence it comes that the men who fall 
out of the Council are very often elected again the 
year following, and the Council ceases to be a 
fair representation of the members. 

Fortunately there is no necessity for any revolu- 
tionary action. As will be seen by reference to 
our correspondence columns, a very temperate ap- 
peal is being made to the Council to introduce a 
gradual modification of its constitution by the 
nomination of new members engaged in construc- 
tional work, to replace others retiring in rotation, 
and if this request be listened to the present state 
of affairs will right itself in due course. While 
the number of consulting electrical engineers is so 
small, and includes so large a proportion of men 
who are addressed as ‘‘ Professor,” in consequence 
of their having been at one time engaged in teach- 
ing, it is not to be expected or desired that this 
element will disappear from the Council. It is 
— that the governing body should contain 
a large number not actually engaged in business, 
and whose capital consists chiefly in a reputa- 
tion for skill and probity. In negotiations with 
Government departments, and in the eyes of the 
public such men carry a weight beyond that possible 
to manufacturers. But with a list of past-presi- 
dents, such as the Institution of Electrical Engi- 
neers pussesses, and who are of course permanent 
members of Council, there is no fear of any waning 
of influence. These names alone would suflice to 
stamp the Institution as one containing the greatest 
scientific knowledge and highest possible intel- 
lectual attainments. With such a galaxy of talent 
behind them the working Council may well contain 
a fair proportion of men whose fame has been 
made in a more practical field. Under the admir- 
able care of the able secretary, Mr. F. H. Webb, 
the Institution has already made two far more 
difficult changes in its constitution than that which 
we now advocate. 





NOTES. 
A Moror For Steep GRADES. 

A nove. device for securing traction on heavy 
grades is described in a recent issue of Engineering 
News, being the invention of Mr. H. L. Van Zile, 
Albany, New York. A central friction rail is laid 
between the two ordinary rails, and against the 
sides of this bear two friction wheels, which are 
driven by the motor on the car. So far the device 
is not new, but the necessary pressure of these 
wheels on the friction rail is obtained by a toggle 
arrangement, and not by springs as in previous 
devices of the kind. To this end each wheel is 
mounted on one arm of a toggle, so arranged that 
the pull of each wheel on the rail tends to make 
the toggle arms swing in towards each other, 





thus bringing a pressure on to the rail, which may 
be made as great as desired. In practice, however, 
the toggle arms are set at such an angle as to give 
only the amount of traction required when the rail 
is in its greasiest condition. Any greater pressure 
than is necessary for this being useless and detri- 
mental. This is done by making the angle between 
the toggle arms and a perpendicular to the rails 
equal to the angle of friction. An electric motor 
fitted with this apparatus has been tested success- 
fully on grades as steep as 30 per cent., the car being 
under perfect control both in the ascent and the 
descent. It will be noted that the tractive power 
is independent of the weight of the motor ; but the 
arrangement is of course attended with many of the 
practical objections which were found so serious in 
the Fell system. 


THe RECLAMATION OF LAND FROM THE SEA 
IN Britrany. 

In an article in the Revue Scientifique M. C. 
Crépeaux describes the process of reclaiming land 
from the foreshore of the Bay of Mont-Saint- 
Michel. The initial stages of the process are 
carried out by the action of the sea currents. 
When a portion has been thus raised to such a 
level that is covered only by the highest tides, 
vegetation begins to acquire a footing on the sands, 
the first comer being Salicornea herbacea, which is 
followed by Poa aquatica, and this latter by other 
plants. At this period the land is ready for recla- 
mation as most of the salt has disappeared. Por- 
tions of from 25 to 600 acres are now inclosed by a 
dyke, as the surface of the soil is still some feet 
below high water of the equinoctial springs, which 
rise in the bay to a height of 40 ft. or more. These 
dykes have crests 5 ft. above the highest tides, and 
are 6 ft. 6 in. broad at the top. On the sea-side 
the slope is 1 to 3 and on the land side 1 tol 
or1 to 14. When the dyke has been raised to 
a height of 18 in. above the level of the highest 
tides a trench is cut along it, which is filled 
with water, and then the spoil from the exca- 
vation, after having been thoroughly worked and 
puddled, is replaced in the trench, thus form- 
ing a water-tight core to the bank. The sea face 
of the bank is then protected by sodding, or pitch- 
ing with stone if a stronger defence is needed. 
The land inside the dyke is now levelled and is then 
ready for the plough. The drainage, owing to the 
very level nature of land inside the dyke, has to be 
carried out with care. The water is finally de- 
livered outside the dyke by means of self-acting 
sluices, which allow the land water to pass out at 
low tide, but close when the sea water reaches a 
level equal to that of the land water inside the dyke. 


DovBLING THE GRAND TRUNK. 

The Grand Trunk Railway Company, of Canada, 
has now nearly completed the important work of 
doubling its main lines, so far as it is intended to 
lay down a second set of metals at present. In the 
course of the half-year ending June 30, 1892, a fur- 
ther expenditure of 43,075/. was made upon this 
work, the total outlay from July 1, 1887, to June 30, 
1892, being thus brought up to 1,072,036/. In the 
course of the first half of this year, 6? miles of 
second track were opened, making a total of 250 
miles of double line now open for traftic between 
Montreal and Toronto at the close of June, 1892. 
A further 74 miles of double line, from Scarborough 
Junction to Port Union, were opened for traffic 
July 6; 74 miles, from Colbourne to Brighton, 
August 23; and 7 miles, from Brighton to New 
Trenton, September 11; making a total be- 
tween Montreal and Toronto, of 272 miles. Of 
the remaining 61 miles, it is not proposed to 
proceed at present with the doubling of 573 
miles. The second track has been completed be- 
tween Toronto and a point near Hamilton. Much 
delay to the traffic on the main line and on the 
Hamilton and Toronto branch has thus been 
obviated. The general position of the Grand 
Trunk system, June 30, 1892, was as follows: 
Grand Trunk (including Midland)—Length, 2007 
miles ; second track, 258 miles; sidings, 341; 
miles ; total track and sidings, 2607 miles. Great 
Western (including Northern and North-Western) 
—Length, 1327} miles ; second track, 118} miles ; 
sidings, 296} miles; total track and sidings 17424 
miles. Detroit and Michigan Air Line—Length, 
165 miles ; second track, nil ; sidings, 34? miles ; 
total track and sidings, 192? miles. ‘Entire system 
—Length, 34993 miles ; second track, 376} miles ; 
sidings, 673$ miles ; total track and sidings, 4549} 
miles. Of these 4549} miles, 4082} miles were 





laid at the close of June, 1892, with steel rails, the 
balance of 467 miles being laid with iron rails. 
The proportion of steel and iron rails in use upon 
the whole system is as follows: Grand Trunk 
(including Midland) — ‘Steel, 23947 miles; iron 
2112} miles. Great Western (including Northern 
and North-Western)—Steel, 1521}? miles; iron, 
220? miles. Detroit and Michigan Air Line— 
Steel, 165? miles ; iron, 34 miles. Entire system 
—Steel, 4082} miles; iron, 467 miles. Of the 467 
miles of iron rails still in use at the close of June, 
1892, 145? miles were laid upon the track properly 
so-called, and 321} miles were sidings. 


THE JoHN CocKERILL Company, 

This important Belgian enterprise has reported 
progress for the twelve months ending June 30, 
1892. The year appears to have resulted favourably, 
the dividend proposed being 3/. 12s. per share, as 
compared with 2/1, 17s. 6d. per share distributed 
for 1890-1. The rough profit realised in 1891-2 was 
198,120/., as compared with 162,268]. in 1890-1 ; 
and as 40,000/. was carried in 1891-2 to a special 
reserve fund, it cannot in fairness be urged 
that there was any straining of the resources of 
the company, in order to provide for the payment 
of a larger dividend for the year. The production 
effected by the company’s collieries in 1891-2 
showed an increase of about 8400 tons, as compared 
with the output of 1890-1. The cost price 
remained about the same in 1891-2 as in 
1890-1, but the average sale price was nearly 
1s. $d. per ton less. The profit realised how- 
ever, from the company’s collieries was larger 
in 1891-2 than in any of the ten preceding 
years with two exceptions. The production of the 
company’s blast furraces in 1891-2 amounted to 
155,000 tons, showing an increase of more than 20 
per cent, as compared with 1890-1. The consump- 
tion of coke was reduced in 1891-2 to the extent 
of about 10 per cent., and the cost of production 
was favourably affected by improvements which 
have been carried out from time to time by the 
company. The company’s steel works yielded good 
results in 1891-2, and favourable results are antici- 
pated for 1892-3. The company’s Martin-Siemens 
appliances turned out last year ingots weighing 30 
to 40 tons. The foundries and wheel works did well 
in 1891-2, good profits being realised. The profits of 
the boiler works in 1891-2 exceeded those of 1890-1 
by about 15 per cent., and the orders now in 
course of execution insure employment until the 
spring of 1893. The profits obtained from the 
company’s fitting and engine works in 1891-2 were 
scarcely so large as in 1890-1, but this was aitribut- 
able to a considerable outlay having been made 
for new tools and to such outlay having been partly 
charged to revenue. The production of rapid- 
firing cannon has been carried on semunahiliy : 
orders have also been recently secured for several 
engines on the Frikart system ; and the company’s 
shops are assured employment for some time to 
come. In the course of 1891-2 the company’s 
shipbuildIng department received orders for a 
mail steamer for the Ostend and Dover line; 
this vessel will be launched in December. An 
order was also received for eight barges for the 
Amoor. Altogether ten ships were built by the 
company in 1891-92, while twenty-seven vessels 
received more or less considerable repairs. The 
staff of the company at the close of June, 1892, 
comprised 9235 persons, or sixty less than at the 
close of June, 1891. The amount paid in wages 
in 1891-2 was 390,366/., as compared with 382,852/. 
in 1890-1. 


Tue Pitot System or TUNNELLING. 

In a paper on the ‘‘Brooklyn Main Relief 
Sewer,” read before the American Society of Civil 
Engineers, Mr. Willard Beahan, M. Am. Soc. 
C.E., gives an interesting account of the methods 
adopted there for tunnelling in soft ground.. The 
pilot system was used. The pilot tube was 6 ft. in 
diameter, and was built of steel plates } in. thick. 
Each ring of the pilot tube was 2 ft. wide, and was 
built of six plates. To make the connections 
each plate had 3-in. by 3-in. by 2-in. L’s riveted 
to it, forming flanges for the bolts. Enough of 
these segments to form 40 ft. of pilot tube were 
kept at each heading. In starting work from the 
shaft, the sheeting, with which the latter was lined, 
was bored through on the line of the ring, the plank 
and rangers being cut out piece by piece, and iron 
poling boards worked in. These poling boards 
consisted of iron bars 22 in. long by 6 in. wide by 
} in, thick, having a wedged-shaped lug riveted to 
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the under side of the board near its front end. By 
resting a driving bar against the back of this lug 
the poling board could be driven in when its rear 
end was inaccessible. The board had also four holes 
through it at intervals of its length which served 
to twist it or shift it sideways when required. In 
driving the pilot these boards were driven in advance 
of the tube for 2 ft. on each side of the centre line 
of the roof of the heading, and were intended to pre- 
vent loss of material, which might cause troublesome 
subsidence in the streetsabove. The poling boards 
being driven as described, a plate, made half the 
usual width for convenience in handling, was put 
in, and the sides of the pilot heading excavated 
down to the centre line, using wooden poling boards, 
and a half plate was put in each on side. Going 
back to the roof another half plate was put in, the 
sides filled out, the face of the heading bulkheaded, 
and the three whole-bottom plates put in. The 
pilot was kept to centre and grade lines by the use 
of wooden wedges. When the pilot was well under 
way, the main heading was started above it. Iron 
poling boards were used as before, and iron heading 
plates employed to keep up the roof. These plates 
were curved to the outer circle of the brickwork, and 
were 1 ft. wide each. They were supported at 
each second ring by braces resting on the pilot. 
The iron poling boards were driven to 4 ft. on each 
side of the centre line of the heading, and were 
found very useful, though in such material as stiff 
clay they are unnecessary. Their success was 
largely due to their small size, longer ones causing 
trouble. To make ready for the brickwork the 
sides of the pilot were excavated for a length of 
10 ft., planks being used to support the sides below 
the level of the heading plates. These planks were 
put in one below the other on the line of the outer 
circle of brickwork, until they were below the pilot 
or below the level at which the material would 
stand. At the front ends of the pilot a bulkhead 
was driven vertically, extending from the pilot to 
the side planking, which was afterwards carried 
round under the pilot tube, and the invert of the 
brickwork begun and carried up to the centre line 
of the main tunnel. Thecentering was then put 
in. J+ consisted of four iron ribs made in two 
segments each, on which the lagging was laid arc 
wanted. The work being thus carried up on each 
side of the tunnel to within four courses of the 
centre line at the top, the keying was put in by one 
man. The largest tunnel thus built was 15 ft. in 
inside diameter. 





THE LATE MR. P. M. PARSONS. 

Ir is with regret that we announce the death of 
Mr. Percival M. Parsons, of Melbourne House, Black- 
heath, at the age of seventy-three. To this genera- 
tion Mr. Parsons’ name is principally associated with 
the splendid alloys he introduced, especially his white 
brass and manganese bronze. Did his reputation rest 
on these alone he would have a solid claim to the 
esteem of engineers, as these two metals have added 
very considerably to our powers of construction. As 
regards the latter it has provided a material for pro- 
peller blades by which the speed of steamships can 
be sensibly increased without adding to the sizes of 
engines and boilers, and without increasing the con- 
sumption of fuel. In these days when the time of 
crossing the Atlantic is recorded in minutes and 
seconds, an advantage of this kind is appreciated not 
only by. engineers and shipowners, but also by the 
travelling public. Manganese bronze is to be found in 
nearly every workshop both at home and abroad, and 
the operations of its manufacturers are on a larger 
scale than those of any other firm engaged in the 
production of bronzes. Parsons’ white brass is also 
very widely used, and in spite of the great increase in 
the number of antifriction alloys, it still maintains its 
great reputation. f . 

Mr. Parsons was, however, at one time known in a 
widely different field of engineering science. In our 
issue of March 18, 1870 (vol. ix., page 181), will be 
found a history of his invention of a method of con- 
verting cast-iron guns into more serviceable modern 
pieces, by inserting in them wrought-iron liners, 
However, like all inventors who have had to deal with 
Government Departments, especially in those days, 
Mr. Parsons reaped little but disappointment and 
loss. It happened that both he and Major Palliser 
were working at the same subject independently, 
although Mr. Parsons had the priority in point of time. 
He laid his invention before the Ordnance Committee, 
who endeavoured to carry it out ; but as they did not 
inform him of their intention, and did not follow his 
methods exactly, the result was not encouraging, and 
it was decided that the plan was neither new nor 
useful. Believing that his invention had been rejected 
Mr. Parsons allowed his patent to lapse. He, however, 





again returned to the subject two years later (1862) and 
took out an extended patent in connection with it. 
Five months afterwards Major (then Captain) Palliser 
patented a system of converting guns, having a large 
and material extentof identity with that of Mr. Parsons, 
and alike in its fundamental principle. Captain 
Palliser laid his plan before the Ordnance Committee, 
who took it up, and after experimenting with it from 
1862 to 1868, finally adopted it. Naturally Mr. 
Parsons pressed his claim to be considered the first 
inventor, and for seven weary years strove to obtain 
recognition of his rights. At last the matter was re- 
ferred to the arbitration of Mr, Charles Hutton 
Gregory, who found that the facts were as we have 
stated them. Upon this the War Office offered Mr. 
Parsons a thousand pounds, a very poor consolation 
after he had expended seven times that amount and 
wasted nearly seven years. Major Palliser had also a 
very painful experience, but eventually he was awarded 
10,000., much below what he considered just. 

In February, 1867, Mr. Parsons patented a bolt for 
fish and armour-plates, which was favourably reported 
on here, and was adopted by the Russian Government. 
The object he aimed at in this bolt was to make it of 
equal cross-section throughout its length, or of rather 
less section in the shank than the threaded portion. 
By this device the whole length could extend upon 
shock or strain, and thus relieve itself. With the 
ordinary construction the shank is relatively so stiff 
with regard to the threaded portion, that the latter 
may often be jarred off before the furmer yields, The 
reduction of section was obtained in the fish bolts by 
grooving, and in the armour-plate bolts by boring out 
a central cavity. 

Mr. Parsons’ most ambitious project was for a 
central London railway, following very nearly the 
course of the present Metropolitan District line, with 
connections to the London, Brighton, and South 
Coast Railway, the South-Eastern Railway, the 
London and South-Western Railway, the Eastern 
Counties Railway, the West London Railway, and 
the London, Chatham, and Dover Railway. There 
was to be an immense central station on the present 
site of the embankment gardens, with platforms for 
each of the main companies. The line was to com- 
mence by a junction at Brentford with the loop line 
of the London and South-Western Railway, and to 
proceed by Turnham Green and Chiswick to a junc- 
tion with the West London Railway, thence along 
the south side of Kensington-road to Brompton; 
thence through the lower part of Chelsea, Pimlico, 
and Westminster, under Great George-street and Par- 
liament-street by a tunnel under the bank of the 
Thames near Richmond-terrace ; thence by a viaduct 
along the river bank, finally dividing, one portion 
going across the river and the other to Fenchurch- 
street. The plans and estimates of this scheme were 
ultimately approved by Robert Stephenson, who con- 
sented to be consulting engineer, with Mr. John 
Hawkshaw as chief engineer, and Messrs. Parsons 
and Berkley as acting engineers. The Crimean 
War, however, broke up the undertaking at this 
stage, and before it was revived again the conditions 
of the districts passed through had greatly changed. 

Mr. Parsons received his early education from the 
Rev. J. Allen, of Shooter’s Hill, Kent. He was then 
placed at Portsmouth Dockyard, where he stayed two 
years. After this he became pupil to Messrs. Braith- 
waite and Milner, with whom he served his apprentice- 
ship. For a short time afterwards he was in the 
employ of Mr. John Rennie, from whom he went to 
Mr. Peter Bruff, and became engaged in a survey on 
a branch line of the Eastern Counties Railway. He 
then set up in business for himself, exploiting some 
patents for switches and axle-boxes which he had 
taken out. The experiments for the production of 
alloys he carried out at his home in Blackheath. He 
worked there from night to night, mixing and melting 
the metals himself until he attained the best results. 
It took him some years before he could accomplish his 
object of producing a bronze of equal strength to steel, 
and at the same time incorrodible. 

Mr. Parsons was the son of Mr. John Parsons, of 
Scraptoft, Leicestershire, and married in 1851 Miss 
A. J. Rexford, daughter of Charles Inglis Rexford, of 
Greenwich. He secured many friends by his just and 
honourable character, and his loss will be much felt, 





THE LONDON COUNTY COUNCIL AND 
WATER SUPPLY QUESTION. 
THE LecaL Position oF THE COMPANIES. 

PeNnDING the resumption by the Royal Commission 
of their inquiry into the question of the London 
water supply, an important document bearing on 
many of the leading points of the subject has been pre- 
sented to the London County Council by their Parlia- 
mentary agent. The principal considerations dealt 
with by that gentleman’s report are, Whether the 
existing London water companies, or any of them, 
have a legal claim to continue in possession of 
their present business; what are the areas over 


which their powers of supply extend; how far 
they have within those areas any legal monopoly 
of eupply, or any rights which Parliament would 
be likely to regard as equivalent to monopoly ; 
what is the nature and extent of their powers to 
obtain water; what are their legal powers to charge 
in their respective districts for water supplied for 
domestic and other purposes. After entering very 
elaborately and fully into facts and figures relating 
to these several propositions, and sketching the 
history of water legislation, the report announces 
the conclusion that the company have no legal 
monopoly in the water supply, and that no exist- 
ing Act prohibits the introduction of any new system 
of supply. On the contrary, it- is pointed out, 
Parliament has always intended to secure as far as 
possible that London andthe suburbs should have com- 
peting companies in order that through competition 
the consumers might be able to get the most favourable 
terms as to price, and the greatest efficiency at to quan- 
tity and quality. With this view the area of the different 
companies have been made to overlap each other, but 
this intention of Parliament has been defeated by the 
devices of the several companies who have so ar- 
ranged amongst themselves that no two of them shall 
supply the same district, and in that manner they 
have been able to exact the maximum charges, there 
being no competition to enable consumers to resist 
that abuse of power. The legal position of the com- 
pany being thus established, in the opinion of the agent, 
the report dealing specially with the Thames, raises 
the question of the conditions of a possible acquisition 
or an abolition of the existing systems of supply. It 
pointsoutthat the Thames, between Oxfordand London, 
is largely used for navigation of many kinds and for 
recreation, and that along its banks are districts and 
occupations from which great quantities of sewage 
drain into the river. Taking this into consideration, 
the report observes : ‘‘ However favourably the Royal 
Commission may report upon the character of Thames 
water, it is not conceivable that the ratepayers of 
London will agree—or that Parliament will force them 
—topay for purchasing theright of supplying this water 
on the same basis as if it were water derived from an 
uninhabited watershed, and free from risks of pollu- 
tion. Further, since the legal position of the com- 
pany gives them no statutory monopoly of the right 
of supply, it is not likely that the ratepayers of 
London will agree to purchase the undertaking as if 
they had any such monopoly, nor would any Com- 
mittee of Parliament, when the whole position is 
explained, ratify or enforce any purchase on terms 
similar to those which have been adopted by special 
arrangement in the case of some of the provincial 
water companies. The Thames Company have not 
purchased any water of the river, they have 
no legal property in it, but are merely permitted to use 
for purposes of supply certain limited quantities of 
the ‘Thames water in which the inhabitants of London 
and the riparian districts have a permanent interest.” 
Admitting that the companies on the Lea have to some 
extent a vested right to the water, the report pro- 
ceeds: ‘‘If and whenever London should become con- 
vinced that the present supply should be abandoned 
wholly or in part, and a new or supplemental supply 
obtained, no one will deny that there resides in 
Parliament absolute power to modify or revoke the 
company’s concessions. If the inhabitants of London 
through their county council demand such modifica- 
tion or revocation, there is nosort of bargain or under- 
standing with the company, nor any guarantee given 
or implied, nor any rule of practice existing that 
should hinder Parliament from allowing the inhabitants 
of London to provide themselves with a purer water 
supply. Onthecontrary, as regards the Thames Com- 
pany, the right of revocation, and as regards the 
others the right of modification has not only been 
plainly asserted, but has in fact been established in 
custom. When London makes such a demand it 
will, of course, become essential to consider what 
is the real position of the companies and what 
offer should be made to them. Here the most 
authoritative exposition of the course indicated 
by Parliament is that contained in the report from 
the Committee of 1880, which says, ‘that for certain 
purposes at least it would be desirable to acquire 
the undertakings of the eompany if the same could be 
obtained on fair and reasonable terms.’ ‘ Acquisition’ 
is here regarded as a desirable, but not as an essential 
preliminary ; nor, indeed, is it considered as desirable 
except the undertakings can be obtained on fair 
and reasonable terms. No terms can be ‘fair’ 
unless they are fair, not only to the company, 
but to the public; nor can they be ‘reasonable’ 
unless regard be paid to the prospective require- 
ments of London, the legitimate and proper cost 
of an adequate system of works for meeting those 
requirements, and the extent to which the existing 
works will form a valuable part of such a system.” 
Finally the report declares: ‘‘ It seems clear, then, 
that it would be a totally fallacious idea to negociate 
agreements on the assumption that all the companies 








possess a statutory monoply, free from competition, 
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having a title in perpetuity to the amount now levied 
by way of water rate, with a prospective increase of 
profits and not of obligations.” 





TWO NEW BRITISH BATTLE-SHIPS. 

sY the launch during the past week of the Revenge 
from the yard of Messrs. Palmer and Co., Limited, 
Jarrow, and by the floating out of the Royal Oak from 
the dock of Messrs. Laird Brothers, Birkenhead, the 
last of the battle-ships built under the Naval Defence 
Act have been launched, so that there is every pro- 
spect of the programme for 70 vessels being completed 
within the stipulated time—1894. The majority of 
the cruisers and smaller craft have been completed, and 
those whose construction was delayed, are approach- 
ing completion. Four battle-ships were built in the 
dockyards—the Royal Sovereign, Empress of India, 
Repulse, and Hood, all of which have been launched, 
while the vessels ordered from private firms were the 
Ramilies, launched eight months ago from Messrs, 
Thomson’s yard on the Clyde; the Resolution, 
launched on May 28, and the Revenge, launched on 
Thursday of iast week (3rd inst.), both from Messrs. 
Palmer’s yard; and the Royal Oak, launched—or 
rather floated—on Saturday (5th inst.) from Messrs. 
Laird’s works at Birkenhead. The vessels are all 
alike, their dimensions being as follows : 


Length ... che ~ ar os BDH. 
Breadth ... = ‘ sss sts TDs 
Draught mean ... 27 ft. 6 in. 
Displacement ... 14,150 tons 
Freeboard forward 19 ft. 6 in. 
ee Ors. ... = na 3€ 18 ft. 

Indicated horse - power, forced 

draught a ee ae #6 13,000 
Indicated horse - power, natural 

draught as bt ee es 9,000 
Speed, forced draught 174 knots 

si natural draught mS a6. xs 
Coals carried at the designed load 

draught vk ss ; : 900 tons 


We have already described in detail the construc- 
tion, protection, armament, &c., of the Ramilies in a 
previous number of this volume (see page 412 anfe), so 
that it is not necessary to enter into details. 

It may be stated, however, that the keel of the 
Royal Oak was lowered into the dock on May 29, 1890, 
and up to the present time nearly 9000 tons of ma- 
terial of all kinds, some in form of complicated and 
highly finished machinery, and all involving a large 
amount of labour per ton, have been worked into her. 
The Royal Oak was built in a graving dock and with 
a shed, and it is noteworthy and creditable to the 
armour-makers—Messrs. Cammell—that in all cases 
the plates fitted so exactly that not one required ad- 
justment. The strain upon the armour-plate makers 
to keep pace with the demands for delivery of the 
armour for the eight battleships of this class, of which 
the four built in the Royal dockyards were first put in 
hand, and therefore had priority of delivery, has 
caused the delivery of the armour for the Royal Oak 
to be deferred considerably beyond the time originally 
fixed, and therefore involved delay in its placement on 
the ship. This has been specially the case with the 
barbettes, which, though ready many months since to 
receive it, have only so far been able to be fitted 
with a small portion of their protective covering. 
This deferred delivery of the armour-plating must be 
taken into account when comparing the time occupied 
in construction of the four contract-built ships with 
the unprecedented rapidity with which the Royal 
Sovereign was turned out of hand. 

The machinery of the Royal Oak, made by Messrs. 
Laird, consists of two sets of triple-compound three- 
crank engines, with cylinders 40 in., 59 in., and 88 in. 
in diameter, and 4 ft. 3 in. stroke, working at 150 Ib. 
pressure, and driving twin screws, which are of gun- 
metal, four-bladed, and 17 ft. in diameter. The eight 
-boilers are now complete at Messrs. Laird’s boiler 
works, ready to lift on board. Each boiler has four 
furnaces, the two centre ones with common, and the 
wings with separate, combustion chambers, The 
weight of each boiler is 36 tons. 

e Revenge has also twin-screws, each set of 
engines having cylinders 40 in., 59 in., 38 in. in dia- 
meter by 51 in. There are eight single-ended boilers, 
each 15 ft. 6 in. in diameter by 9 ft. 6 in) long, having 
in all 32 furnaces, the working pressure being 155 lb. 
There are no less than 69 auxiliary engines. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
To THe Eprror oF ENGINEERING. 

Srr,—The Institution of Electrical Engineers is the 

rincipal corporate representative of an important and 
increasing profession. In its early days, and especially 
when it existed as the Society of Telegraph Engineers, it 
was the principal exponent of the scientific aspect of 
electrical progress and attracted a large number of 
gentlemen only indirectly connected with practical engi- 
neering. 

Under these conditions it was appropriate that the 





Council should have been composed to some considerable 
extent of professors and similar representatives of purely 
scientific effort. 

The Council, which has the responsibility of nominating 
its own members, has always given due, if not excessive, 
prominence to this idea, with the result that at the present 
time, notwithstanding that the —— now includes 
a very large number (in fact a considerable majority) of 
electrical engineers actually engaged on important works ; 
that body consists of : 

Actual or nominal professors we tee 10 
Physicists ee Sop 3 fe ie 4 
Present or past representatives of Govern- 

ment Department, including naval and 


‘military officers... te site 5a 11 
Electricians and electrical engineers es “f 
32 


as omitting the vice and past presidents, it consists 
of: 
Actual or nominal professors - ee 5 
Present or past representatives of Govern- 
ment Department, including naval and 
military officers... es Bhs * 
Electricians and electrical engineers Ms 3 
15 

From a consideration of the above list, which the most 
vivid imagination would have difficulty in recognising as 
representative of the present membershipof the Institution 
of Electrical Engineers, we turn with relief tothe Institute 
of Civil Engineers, an association which has earned the 
respect not only of this but of all civilised countries and 
whose principles and procedure may with advantage be 
imitated by other societies aiming at similar objects. 

Their Council is composed almost exclusively of engi- 
neers in actual practice, it contains only six representa- 
tives of Government Departments, and no professors. 

It must not be considered from the above remarks that 
any professor who sits on the Council of the Institution of 
Electrical Engineers is not in every respect an ornament 
to that Council, and that his presence there does not give 
satisfaction to the whole body of members and associates, 
for we fully believe that the contrary is the fact. 

In approaching this question we wish to deal exclusively 
with numbers, and we have neither intention nor desire 
to approach the subject from the point of view of the 
personal or contingent qualifications of individuals, for 
notwithstanding that we in company with other members 
entertain a high personal regard for each and every 
member of Council, we feel that it is imperative in the 
interest of the Institution that that body should be truly 
eetien, no class or interest predominating over 
others, 

We have accidentally commenced with the professional 
element, but there can be no doubt also that the various 
departments of Her Majesty’s Government have at the 
present time a representation much in excess of their 
share in general electrical work, and that some of the 
seats held by both the above-mentioned classes might 
with advantage be distributed amongst other branches of 
the professicn. 

We know that our views as expressed above are shared 
by a large and influential section of the Institute, and we 
believe also by some members of Council who would have 
given effect to them had they been supported by any 
general expression of opinion. 

We do not advocate, as politic or possible, the making 
of any immediate radical change in the constitution of 
the Council, but we do advocate a gradual modification of 
it, bythe nomination on the part of the Council of new 
members, actively employed in constructive work, to re- 

lace others retiring in rotation, until a more equal 
ance be attained. 

As the date of the annual election is approaching we 
have taken the liberty of bringing this subject forward 
through the medium of the press in order that an oppor- 
tunity may be afforded to members of the Institute of 
expressing their opinion on a subject which we are assured 
is attracting serious and increasing attention. 

Yours faithfully, 
R. S. Erskine. 
KE. MANVILLE. 
ALFRED E, Mavor. 
JoxHn RAworru. 
A. A C, Swinton. 
London, November 7, 1892. 





THORNEWILL AND WARHAM’S WINDING 
ENGINES. 
To THE Eprror oF ENGINEERING. 

Srr,—I have read with interest Mr. Dunlop’s letter 
which I think is somewhat involved. It would be in- 
teresting to know what that wonderful diagram really 
does mean. According to the last interpretation the 
steam and exhaust valves are operated by independent 
eccentrics. We are, however, I hope to receive further 
particulars, 

Meanwhile, the inferences I draw from Mr. Dunlop’s 
letter are that he is somewhat of a novice on matters 
relating to trip gear, and that his ideas on reversing 
motion are rather hazy. My reason for the former state- 
ment is, that he still maintains he can have a reversing 
— fitted with a trip gear giving a later cut-off than 
half stroke without complicating matters; and for the 
latter his naive reply ‘‘that most reversing engines have 
two,” to my remark about “both steam and exhaust 
valves operating from the same eccentric.” The engines 
of Messrs. Thornewill and Warham have two, and ‘‘ the 
diagram” also shows the same number. 

I will, Sir, with your kind permission, for Mr, Dunlop’s 





benefit point out the well-known fact, that generally 
when a reversing engine with two eccentrics is running 
in full gear, one eccentric only is practically operating 
the valves (steam and exhaust) as in Messrs. Thornewill 
and Warham’s engine, and when running notched up the 
resultant effect of the two may be taken as altering the 
angle of advance and throw of an ideal eccentric which 
may be said to be operating the valve, Having now 
cleared away the fog from the reversing gear it may be 
as well to throw some light on the trip gear. 

If Mr. Dunlop considers that the angle of advance of 
one of the eccentrics (leaving the other out of considera- 
tion, as the engine is supposed to be running in full gear) 
must be a little over 90 deg. in advance of the crank for 
this type of valve, then when the crank has advanced 
through 90 deg. the steam valve will have began to close; 
if it has not already been tripped by the action of the 

overnor. If not the valve will close as if no trip gear 
intervened. As during the closing period the trip lever 
moves away from the curved piece, the above remarks 
apply to any type of trip gear driving any class of valves 
when they are operated from one eccentric or its equiva- 
lent. This is the greatest possible range which a trip 
gear on a reversing engine can give without complicating 
matters, viz., from zero to half stroke. 

Messrs. Thornewill and Warham will no doubt have so 
proportioned their cylinders that when lifting the maxi- 
mum load they do not require to admit steam during the 
whole stroke, so that in actual work they will notch up 
(the limit would probably be about 8 in.), and so obtain 
sufficient compression and earlier admission and release. 

As Mr. Dunlop evidently does not understand this par- 
ticular gear, although he has geo considered it, I 
will endeavour to show him the effect of notching up 
within the above limit, which is, as before stated, to 
increase the angle of advance of the ideal eccentric ; this 
causes the rocking lever to engage with the toe of the 
trip lever earlier, so giving an earlier admission. At 
the same time the travel of the rocking lever is decreased, 
so reducing the opening of the steam valve ; this, however, 
need not necessarily effect the range of cut-off, as that 
can be adjusted by the proper setting of the curved piece. 

I trust this will have cleared away all the fog, and that 
Mr. Dunlop will now see that it is not an absolute neces- 
—" place the governor and trip gear in the scrap heap. 

Thanking you in anticipation, 

Iam, Sir, yours truly, 


VALVE GEAR. 
Leeds, November 7, 1892. 


To THE Eprror or ENGINEERING. 

Srr,—In reply to Mr. Dunlop’s letter in your last issue, 
when he has given you a copy of indicator diagrams from 
a reversing Cornish valve winding engine having release 
and compression (we presume constant) occurring at much 
earlier periods than the ends of the stroke, and a range 
of cut-off, regulated by governor, from 0 to } (not merely 
‘* after half stroke,” this being a clerical error), or, in the 
event of his having no cards, describes the method he 
would employ, we shall then be able to fully reply and 
defend the design of our cut-off and other points of the 
diagrams. 

With respect to notching up under certain conditions 
of load this could be done to a moderate extent and the 
governor still be of use, depending entirely upon the pro- 
portions of gear —— 


ours truly, 
November 9, 1892. THORNEWILL AND WARHAM. 





THE TAXATION OF MACHINERY. 
To THE Eprror of ENGINEERING. 

S1r,—It would have been more candid if Mr. Hedley 
had sent you a copy of the original notice sent to the 
Assessment Committee in which these words appear : 

‘That they are rated in the said list in respect of 
machinery utensils and other personal property which is 
not by law rateable.” 

Mr. Hedley now admits machinery is not rateable. Yet 
in his first letter he says his assessment ‘‘ included the 
value of the machinery.” Mr. Hedley may understand 
what he means. I fear your readers cannot, and evidently 
his clients’ legal advisers thought the Court of Quarter 
Sessions would not. 

I can quite understand the necessity which Mr. Hedley 
feels to obscure the awkward fact that his valuation of 
29501. has been reduced to 2100/., but this is no excuse for 
seeking to take up your valuable space further in discuss- 
ing the facts of the Ford Works appeal with which I have 
now made your readers fully acquainted. I will only 
therefore ask you to allow me to add that I have never 
admitted Mr. Hedley’s gross rental was correctly esti- 
mated nor madeany other admissions. 

he word “‘ compromise” of course is entirely unsuited 
to a case in which the respondents conceded everything 
for which the appellants contended and also had to pay 
the costs incurred. 
Yours faithfully, 
G. Humpurey- Davis. 
8, Laurence Pountney Hill, Cannon-street, E.C., and 
16, Deansgate, Manchester, November 8, 1892. 





THE PARSONS STEAM TURBINES. 
To THE EprTor oF ENGINEERING. 

Str,—I have read with very great interest the de- 
scription of the above engine in your issue of the 4th 
inst., together with the report on same by Professor 
Ewing, and was at first much puzzled with the figures 
given in the footnote, middle column, page 575. It 
appears that the author must have taken the specific 
heat of steam at about .5, whereas I thought that Mr. 
Macfarlane Gray had long since proved it to be .3869, 
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Farther, the total heat of steam of 115 lb. absolute pres- 
sure seems to have been taken taken at 1184.5 instead of 
1216.5, and at 11b. absolute at 1113 instead of 1144.5. 
The author has evidently reckoned ‘‘from water at 
32 deg.,” as in the tables in Mr. D. K. Clark’s book of 
rules, &c. But why reckon ‘‘ from 32 deg.?” Why not 
call the temperature of 1151b. steam 306 deg., which 
would also be reckoning ‘‘from 32 deg. ?” The mischief 
of reckoning in this manner is that one has continually to 

ding or deducting this number in one’s calculations, 
a fruitful cause of making mistakes. 


Yours truly, 
Novemter 9, 1892. M. R, 








STEAM HAMMERS. 
To tHE EpitoR oF ENGINEERING. 

Str,—Will any of your readers point out where eco- 
nomy would arise from the replacing of single-acting by 
double-acting steam hammers. I am informed that a 
single-acting steam hammer could be replaced by one little 
more than half its weight double-acting, and still the turn 
out of blooms or forgings would be quicker and better, 
and in consequence there would be a saving of coal owing 
to the idle time of the furnaces being shorter. Will any 
practical man give his experience. 

Yours faithfully, 


Pontypridd, November 7, 1892. 


Force. 





SCREW PROPELLERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—In the interesting wae read before the Mecha- 
nical Institute, and reported in full in your paper of 
November 4th, I notice-that Mr. H. Shields, of Liver- 

1, gives two sketches of a propeller of rather peculiar 
esign. From the particulars supplied it appears these 
ropellers were originally fitted to two twin-screw ferry 

ae at Liverpool and caused a good deal of vibration, 
but by cutting the centre part of the  appmese blade away 
it was found by experiment that this considerably re- 
duced the vibration and increased the speed. I should 
like to ask your readers whe are well acquainted with de- 
signing propellers, whether this could not have been done 
by a different design of propeller, the propeller in the 
first instance being the wrong shape, as it seems to be 
= to the practice on this part of the coast (Hartle- 
pool). 
I am, yours truly, 


West Hartlepool, November 7, 1892. 

{‘‘Shipowner” appears to have completely misunder- 
stood Mr. Shield’s remarks. The special propellers shown 
by our rough sketches were fitted in place of ordinary 
propellers, with the effect of giving increased speed and 
removing the vibration which previously existed. So far 
as we are aware no alteration was made in the new pro- 
pellers subsequently to their being fitted.—Ep. E.] 


SHIPOWNER. 








THE APPLICATION OF FORCED DRAUGHT 
TO MARINE BOILERS. 
To THE Epiror or ENGINEERING. 

S1r,—I have read with much interest the letters that 
have lately appeared in your journal on the above sub- 
ject, and having recently served in a ship that has passed 
through the ordeal of somewhat prolonged steaming under 
for draught, after the fitting of the Admiralty pat- 
tern ferrule, I venture to crave your indulgence for a few 
remarks on the subject. 

Your correspondent, Mr. Benbow, seems to have over- 
looked the real reason of the failure of boilers under these 
conditions, and that is the actual overheating of the tube- 
plate, apart from the consideration of the difference in 
temperature of its two surfaces, and we have not far to go 
to find the cause. 

If we consider what happens in a marine boiler of the 
type which has given so much much trouble, that is to say, 
the double-ended boiler with a combustion chamber 
common to all six furnaces, when under forced draught, 
we shall find as follows : ’ 

The flame and heated gases at a very high temperature 
leave the furnace tube, and, deflected by a firebrick bridge 
or wall, reach the tubeplate and tube ends, the first metal 
surfaces they come in contact with. The heat imparted 
to these surfaces would be rapidly conducted away, if on 
the other side there was a medium ready to receive it. 
‘But in the interior of the boiler the plate and tube ends 
are covered with a seething mass of bubbles; and the 
water flowing upwards to replace these as they rise and 
burst, must come from the furnaces beneath, in condition 
not unlike that of soda water from a newly opened bottle. 

It will be readily seen that a condition of things may 
easily be arrived at, where, owing to the absence of what 
one might call solid water, the heat imparted to the plate 
on one side is not dissipated on the other, and overheating 
must take place. 

This overheating necessarily expands the material of 
the plate between the tubes, and distorts the holes, to a 
greater or lesser degree, the tubes also become heated at 
the end, and tend to expand, so that under these condi- 
tions the tubes are, perhaps, as tight or tighter even than 
before, and if everything could be kept in this condition, 
nothing might ne n. Presently, however, the furnace 
door is opened, cold air enters, the plate cools, the metal 
between the tubes contracts, enlarging the holes, and the 
tube contracts in diameter, to an infinitesimal degree, 
perhaps, but itis the ‘‘little rift within the lute.” The 
temperature rising almost immediately retightens the 
tube, and no leakage occurs, but each time the furnace 
door is opened the same thing occurs, but still everything 
appears to be going on all right. 





At last, perhaps, a firebar drops out and leaves a hole 
in the fuel, or a furnace door is left open toolong, or from 
some other cause the plate cools, ebullition is checked, 
and solid water again reaches the plate. Then from a 
hundred tubes at once a thin jet of vaporised water is 
shot into the combustion chamber, reversing the currents 
of heated gases, causing what is known as “* back draught” 
and with a following rush of water from the ashpits the 
mischief is done. 

This is what used to occur in the ship to which I 
allude, and at last, from frequent ‘‘rolling” of the tubes 
they became so unreliable that two-fifths of the specified 
indicated horse-power could not be obtained without 
leakage occurring after a few hours’ steaming, and the 
ship was ordered home. 

In the meantime the ferrules had been brought out, 
and on arrival in England they were fitted to the boilers 
as they stood, the old tubes being all tightened up in 
place, and the ship taken ou‘ on trial. ¢ 

The natural draught power was readily obtained for 
eight hours, and two days after the forced-draught power 
was also obtained, but in neither case was a single tube 
found to have leaked. A run of over 3000 miles at about 
five-sixths the natural draught power, and the trying 
ordeal of the Naval Manceuvres with the fastest squad- 
ron, produced the same gratifying result, and proved the 
‘‘ makeshift,” as Mr. Benbow calls it, to be a perfect 
remedy for the disease. : 

This ferrule, as fitted, acts in both ways, keeps heat 
from the plate and from the end of the tube, and improves 
the circulation by checking the violent ebullition in the 
vicinity. ’ 2 

The elongation of the tubes is not affected by this, and 
it goes to prove that the cause is not to be sought there, 
or they would leak with or without ferrules fitted. How- 
ever, experiments made on board had already demon- 
strated that fact, an additional proof being that holes 
from which tubes had been removed also showed signs of 
leaking, although filled with solid screwed plugs. 

If it were possible, as Mr. Cabena suggests, to improve 
the circulation on the tubeplate and make it perfect, we 
should not require ferrules or find our tubes leak, but 
until this is done the application of forced draught to 
marine boilers with large tubeplates produces the state 
of affairs depicted above, and for which disease the 
Admiralty ferrule seems to me to be a perfect remedy. 

CuikEF ENGINEER, R.N. 

Portstnouth, November 8, 1892. 





To THE EprTror or ENGINEERING. 

S1r,—I was pleased to notice in your issue of the 4th 
inst. a letter from Mr. Sells, who has undoubtedly had 
considerable experience in all matters connected with 
marine engineering, indorsing my views as to the desira- 
bility of reducing the thickness of the combustion 
chamber tubeplate, effectively securing the tube ends and 

roviding for the expansion of the combustion chamber, 
But I cannot agree with him that the method ps geen by 
the Engineer’s Department of the Italian Navy of screw- 
ing the tube ends up to a shoulder is better than the plan 
I propose, as there would always be an element of uncer- 
tainty as to the shoulder being in perfect contact with the 
plate. He does not state whether it is a properly turned 
shoulder bearing against a faced seating, or one formed 
simply by the termination of the thread cut on the tube 
end. I also consider riveting and beading over a 
screwed end, whether of a tube or rivet most objection- 
able, as thread prevents the formation of a sound rivet- 
head ; besides the screwing, to my mind, is quite un- 
necessary and more costly—the only advantage being in 
the event of the tube-ends burning away, which would be 
very unlikely to happen in the method I propose, for I 
attach much importance to the proper metallic contact 
between the tube and plate to prevent this, and also to 
the ends of the former being turned and beaded into a 
groove on the outer face. thought at first that there 
might be some difficulty in carrying this out, as I was 
in doubt whether tube-ends would stand it without 
— so Thad a hole bored in a ee of 4-in. steel 
plate, which was faced on one side, and a ve turned 
around the hole on the other; the end of an ordinary 
steel tube was thickened and turned down to form a 
shoulder ;*; in. wide, the end of the tube being left long 
enough to project 3; in. beyond the plate—it was then 
riveted over and beaded into the groove with the greatest 
ease—the tube-end and plate were cut away to about one- 
third the diameter of the hole, with the object of showing 
the connection between the two, but the joint could not 
be traced. 

I do not consider there should be any difficulty in pro- 
viding for the expansion of combustion chambers in 
marine boilers with return tubes; the particular form of 
corrugation or expansion joint would depend upon the 
method of securing the tubeplate to the combustion 
chamber sides. If the edge of the tubeplate is turned at 
right angles, as is the case in boilers constructed for the 
British Navy, the corrugation could be put in the flanged 
part close up to the face of the plate, extending down to 
where it joins the furnace end, or in the side plate of the 
chamber itself, and sufficient play allowed in the stays 
that tie the back end of the furnace to the front of the 
boiler, to admit of the necessary expansion of the boiler 


tubes. 
H. Bensow, RN. 
Lynton, Wallington, Surrey, November 8, 1892. 





THE FLOW OF WATER IN PIPES. 
To THE EprTor oF ENGINEERING. 

Sir,—I take the liberty of submitting herewith a new 
and original formula for ascertaining the loss of head in 
pipes by friction, which, while being very much simpler 
than Weisbach’s, gives almost identical results. 








I have just ie & computer, consisting of a dial 
and an inner revolving disc, which gives at once the same 
loss of head for any pipe from 1 in. to 100 in. in diameter 
and 100 ft. to 10,000 ft. long, with any velocity from 1 ft. 
to 15 ft. per second. It also gives the discharge in cubic 
feet for any velocity and diameter of pipe. 

Such an instrument cannot fail, I think, to be of great 
use where many pipe calculations have to be made, espe- 
cially as with any combination of three terms, the fourth 
is at once found. 

The formula is as follows : 


Coxu’s Formula for Ascertaining the Loss of Head in 
Pipes by Friction. 


Let 
L = length of pipe in feet, 
D = diameter of pipe in inches, 
V = velocity in feet per second, 
H = friction head in feet, 
then ‘ 
H =p * (4v +4V4V 2), or 


(4V2+5V - 2). 
The formula may be further simplified by reducing it to 
H= 2x? 


in which C is replaced by the following value, according 
to the velocity. 


Velocity, 1 ft. C = .00583 
= .02 


oo 3 ,, =.04083 
re 4 ,», =.06838 
” 5 » = .1025 

re G6 ,, =.1488 

” 7 sy =.19083 
” 8 » = 245 

“- 9 . =.90663 
” 10 ” == .8733 

Yours very truly, 


’ Wm. Cox. 
4, Horton-row, New Brighton, N.Y., Oct. 19, 1892. 
[In its second form Mr. Cox’s formula agrees very well 
with one we published as a mnemonical rule in our issue 
of August 19, page 239, viz., 
L 
H= 
25 D’ 
for a velocity of 3 ft. asecond. Our rule, like Mr. Cox’s, 
was based on Weisbach’s formula, but in this country 
D’Arcy’s is more commonly used. A formula agreeing 
better with D’Arcy’s formula than the above is 
L(D +1) 
Ee 
30 D? 
for a velocity of 3 ft. a second. For a velocity of 1 ft. 
less the head is halved, for a velocity of 1 ft. more the 


head is 1.7 times what is required for 3 ft. a second.— 
Ep. E.] 





ALABAMA CoaL.—-By means of improved barges, similar 
to those used on the Great American lakes, it seems 
probable that the Alabama coalfields will, before long, 
supply the increasing demand for coal in Mexico. 





Oczan Rack To AvustTraALia.—According to the 
‘‘ Australian Advertiser” of September 28, the Messa- 
geries Maritimes Company’s new steamer Polynésien 
passed Suez a day before the Orient Company’s new twin 
screw sonmeee Ophir, and Captain Boulard left word 
with the pilot for Captain Ruthven, that he was going 
to show him the way to Australia. The Ophir, however, 
arrived at King George’s Sound 34 hours in advance. of 
the Polynésien. 


Society or Arts.—The first meeting of the one hundred 
and thirty-ninth session of the Society will be held on 
Wednesday, November 16, when the opening address will 
be delivered by Sir Richard Webster, (.C., M.P., Chair- 
man of the Council. Previous to Christmas there will be 
four crdinary meetings, in addition to the opening meet- 
ing. Mr. Seymour Haden, F.R.C.S., will read a paper 
on “‘ The Disposal of the Dead,” on November 23; Mr. 
James Douglas, one on ‘‘The Copper Resources of the 
United States,” on November 30 ; and Mr. James Dredge, 
one on ‘* The Chicago Exhibition, 1893,” on December 7. 
At subsequent a the dates of which are not yet 

ublished, papers will be read by Professor George 

orbes, F.R.S., on the Utilisation of Niagara;” Mr. 
Bennett H. Brough, ‘‘The Mining Industries of South 
Africa ;” Prof. Francis Elgar, .D., ‘* Transatlantic 
aries 3” Prof. Frank Clowes, D.Sc, ‘‘The Detec- 
tion and Estimation of Small Proportions of Inflammable 
Gas or Vapour in the Air;” Mr. William Key, ‘The 
Purification of the Air Supply to Public Buildings and 
Dwellings ;” Mr. Wilton P. Rix, ‘‘ Pottery Glazes, their 
Classification and Decorative Value in Ceramic Designs ;” 
Professor W. Noel Hartley, F.R.S., ‘The Chemical 
Technology of Oil Boiling, with a Description of a» New 
Process for the Preparation of Drying Oils and an Oil 
Varnish ;” Sir William Wilson Hunter, K.C.S.1., C.I.E., 
LL.D., ‘‘Ten Years of Progress in India ;” Sir Edward 
N. C. Braddon, K.C.M.G., Agent-General for Tasmania, 
‘* Australasia as a Field for Anglo-Indian Colonisation :” 
Sir Juland Danvers, K.C.S.I., late Public Works Secre- 
tary, India Office, ‘‘ Indian Manufactures ;” Mr. Jervoise 
Athelstane Baines, I.C.S., Imperial Census Commissioner 
for India, ‘‘ Caste and Occupation at the last Census of 
India ;” Mr. Edward J. Howell, ‘‘ Mexico, Past and 
Present ;” Mr. Cecil Fane, ‘‘ Newfoundland ;” Mr. W. 
ace Agent-General for New Zealand, ‘‘New 
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MISCELLANEA. 


Tuer Oldham Town Council decided at their meeting on 
Wednesday against the proposal to lend a . gone of a 
million sterling to the Manchester Ship Canal Company. 


The Swedish Government has just ordered 8500 tons of 
English rails for the Swedish State railways at a price of 
77 kr. 95 Ore (about 4/. 6s. 6d.) per ton. The rails 
have to be delivered during the forthcoming year free at 
Lulea and Ornskilldsvik on the east coast of Sweden. 


According to recent official statistics there were at the 
beginning of the present year, 319 arc lamps and 19,755 
incandescent lamps in Stockholm, The number of elec- 
tric lamps was, during last year, increased by 54 arc and 
2611 incandescent lamps. 

The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom, for the week ended Octo- 
ber 30, amounted, on 16,404} miles, to 1,415,167/., and 
for the corresponding period of 1891, on 16,322} miles, to 


1,444,591/., an increase of 814 miles, or 0.4 per cent., and: 


a decrease of 29,424/., or 2 per cent. 


The first train was run over the Liverpool Overhead 
Railway on Tuesday, carrying the directors and _ their 
friends. The trip was very satisfactory, working without 
the slightest hitch. The electrical plant has been pro- 
vided by the Electric Construction Corporation, Limited, 
of * aaaiaaalinai who are to be congratulated on the 
result. 


The Emperor of Russia, on Thursday, November 3, 
drovein the first rivets of the keel of a coast defence 
vessel, to be named the Admiral Oushakoff. She will 
measure 277 ft. Gin. in length, 52 ft. beam, 17 ft. in 
depth, with a displacement of 4126 tons, and engines of 
4250 horse-power. It has also been decided to build two 
more fast cruisers of the Rurik type, of still greater dis- 
placement, namely, 11,700 tons. 


At the Lindholmer shipyard in Sweden, which belonged 
to the bankrupt Motala Engineering Company, work has 
now been resumed, and the first steamer for repair arrived 
whilst the auction was going on. A syndicate has hired 
the shipyard from one of the Stockholm banks for a period 
of twenty months at a rent of 75,000 kr. (7165/.), with the 
option of purchase at a price of 820,000 kr. (about 45,5002. ). 
In the case of a company being formed with a capital of 
at least 1,000,000 kr., the Stockholm bank in question is 
bound to take shares for a quarter of that amount. 


Much satisfaction was manifested at the meeting of the 
Institution of Civil Engineers last Tuesday evening by 
the announcement that Dr. Wiiliam Anderson, F.R.S., 
M. Inst. C.E., the Director-General of Ordnance Factories, 
would deliver the initial ‘‘ James-Forrest Lecture” of the 
Institution. The 4th of May, 1893, has been chosen for 
the lecture, the subject of which is to be ‘* The Interde- 
pendence of Science and Engineering.” Dr, Anderson, 
who is a member of Council of the Institution, is known 
as one of the most highly-gifted mechanical engineers of 
the day. 

We understand that the action of Augustus G. Paine, 
Henry Simon, and William Mather, M.P., v. Thompson 
and Van Gelder will be tried about the end of the present 
month. Sir Richard Webster, (.C., and Mr. Moulton, 
(.C., have been retained for the plaintiffs, and Sir Horace 
Davey, \.C., and others have been retained for the de- 
fendants. This, it will be remembered, is an action in 
which the plaintiffs are seeking to obtain against the 
defendants damages and an injunction to restrain them 
from infringing the plaintiff’s patented article known as 
the ‘‘cyclone dust collector.” Seeing that this class of 
dust collector has practically superseded all other classes 
of dust collectors in America, and is rapidly doing the 
same in this country, the importance of the action cannot 
be over-estimated, and the issue of the trial is one of very 
general interest to the trade. 


In some remarks on the subject of painting ironwork, at 
the second annual meeting of the American International 
Association of Superintendents of Bridges and Build- 
ings at Cincinnati, Mr. G. M. Reid stated that he found 
many iron-ore paints contained pc ractegae d and sulphur 
whic domme the iron. Asphaltum paints often con- 
tained so much benzine that after drying the surface was 
left rough, affording a lodgment for sulphur from the 
locomotives, and moisture from the atmosphere, causing 
oxidation of the metal. Many pr3pared paints were too 
viscous, and had to be thinned so that they lacked dura- 
bility. On the whole, he preferred pure linseed oil and 
lead so coloured as not to absorb heat. All iron in 
bridges should be first coated with boiled linseed oil. 

Vhen two or more surfaces were to be riveted together, 
each should receive a coat of paint in the shop, and then 
when the structure is erected it should receive two coats 
of lead and oil paint of some light grey or stone colour. 
Before painting, all rust should be carefully cleaned off. 
Experience, he added, showed that bricges cared for in 
this way had proved more economical to maintain than 
those painted with other than lead and oil paints. 


In a paper on ‘*‘ Overhead Electric Construction,” re- 
cently read by Mr. Chas A. Smith before the American 
Street Railway Association, the writer recommends that 
the poles used should be of tubular iron 32 ft. long, and 
made in three sections. The lower section should be at 
least 7 in. in diameter and the two other sections 6 in. 
and 5 in. respectively. The insertion of the joints in the 
poles should be at least 18 in., the joints being made 
solid throughout their entire length. For curves and 
extra strain there should be larger poles of the same make. 
The poles should be set in concrete and at least 5 ft. into 
the ground, and should not be more than 125 ft. apart. 
The top of the pole should have about 2 per cent. rake 
away from the curb, and should be fitted with a suitable 





clamp £0 that the span wire can be easily adjusted to a 
height of 22 ft. above the track. The malleable iron 
cross-arms at the top of the pole carrying the feeder 
wires and guard wire spans should be insulated from the 

le by wooden plugs. The span wire should be No. 4 
Bw &. silicon bronze wire and fastened tv pole clamps 
by means of insulated turn buckles. The trolley wire 
should also be of No. 4 B.W.G. silicon bronze. The 
guard wires should be of at least No. 6 galvanised iron 
wire. Two such wires should be used over each trolley 
wire, 3 ft. apart and 4 ft. above it. Lightning arrestors 
should be placed on the poles not more than 1000 ft. 
apart. 

A line of railway is to be built from Acre to Damascus, 
the concession being held by an English company. 
Starting at Acre, the line will run parallel with Acre 
Bay to the River Kishon, and thence it proceeds to 
Jezree), where it will debouch into the narrow plain 
between the Galilean Hills on the north and the range of 
Mount Gilboa on the south, and, continuing its course by 
Gideon’s Spring, traverse the whole length of the Jezreel 
Valley to the River Jordan. This famous river will be 
crossed by a bridge ep ky total length of 66 ft., the 
foundations for which will be rock. This modern bridge 
will stand in close proximity to the old bridge over which 
from time immemorial until now has passed the highway 
from Egypt to Damascus. To this point the railway has 
a very easy gradient, but immediately after leaving the 
eastern bank of the Jordan the first and only difficulty 
—namely, the ascent up the crests that close in the south- 
eastern shores of the Sea of Galilee—is met with. The 
surveys show, however, that these slopes can be sur- 
mounted with gradients not greater than one in sixty, 
which in a distance of five miles will take the line to the 
Bashan plateau, whence it will proceed over level ground 
to Damascus. The line has a gauge of 4 ft. 84 in., 
and from Acre to Damascus will have a length of 135 
miles, of which, as already stated, five miles will be diffi- 
cult, and the rest--130 miles—will be entirely over plains, 
the only two principal bridges being those over the 
Kishon and the Jordan. 


From the official reports on forest administration in 
Upper and Lower Burmah during the past fiscal year, it 
appears that the most important work done in the upper 
province was the reservation of forests, the total area 
reserved during the year being 1059 square miles, in- 
cluding the most valuable teak-producing areas in the 
country. The total area of protected forests is 16,461 
square miles. The experimental cultivation of eucalyptus 
and English fruit trees has not been successful. The 
experience of recent years in Upper Burmah teaches 
that, with few exceptions, the forests have been much 
overworked, and that it will be a long time before they 
reach the normal condition of productiveness. The 
drought of last year had the effect of largely decreasing 
the export of teak, for the rivers were so low that between 
40,000 and 50,000 tons remained stranded, and could not 
be got down to the sea. The reports from various parts 
of the country show that forests of all kinds have been 
wastefully worked—the rubber forests by the Kachin 
chiefs, and the Shan forests,'where the chiefs entered into 
improvident agreements with speculators. But the 
Government did not think it prudent to interfere at 

resent with the Shans. The exports of teak last year 
rom Rangoon and Moulmein amounted to 161,967 tons, 
valued at more than 117 lakhs of rupees. Of this less 
than one-third went to Europe, the remainder going to 
India. The exports of teak from Siam at one time 
threatened to come into rivalry with the Burmah teak, 
but they have fallen off, and last year no Siam teak went 
to India. The Moulmein teak all descends the Salween 
and its tributaries, while that in Rangoon reaches the 
sea by the Irrawaddy and the Sittang. The net revenue 
from forest administration to Lower Burmah last year 
was 4! 16 lakhs of rupees, and in the upper province 
nearly 10 lakhs, 


At the last aoe contest instituted by the city of Paris 
for the best electric meter, the prize of 5000 francs was 
awarded to Professor Elihu Thomson. Professor Thom- 
son has determined to use this prize in advancing elec- 
trical knowledge, and a committee, consisting of Sn 
yg H. Fontaine, E. Hospitalier, E. Mascart, 
A. Potier, and B. Abdank-Abakanowicz, have been ap- 
pointed to prepare a scheme for this purpose. This com- 
mittee has decided that the prize shall be given for an 
investigation on one of the following subjects: 1. The 
heat developed by successive charges and discharges of 
condensers under different conditions of frequency, 
nature of dielectric, and quantity of charge. 2. It has 
been shown theoretically that when the two surfaces of 
a condenser are connected by a conducting body, the con- 
denser becomes the source of alternating currents as soon 
as the resistance of the conducting body decreases below 
a certain limit. The formula that permits calculating 
the period of this oscillation has not _ been completely 
verified. This period of oscillation should be investigated 
experimentally under such conditions that the exact 
measure of resistance, capacity, and coefficients of self- 
induction may be possible, in order to arrive at a com- 
plete and precise verification of this formula. 3. When 
a condenser made with an imperfect insulating material 
has been charged and then left to itself, the charge 
is gradually dissipated. The time necessary for the 
charge to be reduced to a given fraction of its initial 
value depends only on the nature of the insulating 
material. It is proposed to investigate whether, as 
certain recent theories would seem to indicate, analogous 

henomena do not present themselves in metallic con- 

uctors, and whether these can be shown experimentally. 
4. It is proposed to arrange and systematise our present 
iaeunaiaiies of the graphical solutions of electrical pro- 
blems, and deduce from them some general methods as in 





graphical statics. The theses presented may be written 
In any one of the grees 4 languages: English, French, 
German, Italian, Spanish, or Latin} They may be in 
manuscript or printed. Each thesis presented must be 
signed by a udonym and accompanied by a sealed 
envelo ring the same pseudonym on the outside, and 
with the name and address of the author inside. The 
papers must be sent before September 15, 1893, to B. 
Abdank-Abakanowicz, consulting engineer, the secretar 
of the committee, at 7, Rue de Louvre, Paris, who wi 
furnish any further information required. 





AMERICAN LocomMoTivEs.—A Vogt compound locomo- 
tive building at the Altoona shops of the Pennsylvania 
Railroad Company is approaching completion. It will 
have 74-ft. drivers, 


Tue Nortu German Lioyp.—The Asiatic and Austra- 
lian line of the company was worked last year at a loss 
of 43,0002. The corresponding loss in 1890 was 74,800/. 
Better freight rates were obtained upon the company’s 
lines in the closing months of last year; but, upon the 
whole, the results attending the working of the line were 
less satisfactory in 1891 than in 1890. A new direct line 
between New York and Genoa promises good results. 





METALLIC SLEEPERS ON THE PENNSYLVANIA.—The engi- 
neers of the Pennsylvania Railroad Company have decided 
not to adopt metallic ~~ They give the following 
reasons for not doing so: First, metallic sleepers are too 
light ; second, although their weight is about half that 
of wooden sleepers they cost nearly twice as much as the 
latter ; third, they are too rigid ; fourth, they lack elas- 
na ; and, fifth, they lay badly in ballast and easily get 
displaced in curves. 





Brast Furnaces 1N BetcruM.—The number of fur- 
naces in activity in Belgium at the commencement of 
August was 26. This total was made up as follows :— 
Charleroi district, 10; Litge district, 11 ; Luxembourg, 
5. The production of pig in Belgium, in July, was 
64,945 tons, as compared with 53,561 tons in July, 1891. 
The aggregate output in the first seven months of this 
year was 429,975 tons, as compared with 345,722 tons in 
the corresponding period of 1891. 





Society oF ENGINEERS.—At a meeting of the Soc.ety 
of Engineers, held at the Town Hall, Westminster, on 
Monday evening, November 7, 1892, Mr. Joseph William 
Wilson, Jun., President, in the chair, a paper was read 
by Mr. W. H. Holttum on ‘‘The Use of Steel Needles in 
Driving a Tunnel at King’s Cross.” The author alluded 
to the advantages derived in working the traffic to and 
from the London terminus of the Great Northern Rail- 
way, in consequence of the execution of an additional 
tunnel, with approaches, opened tbis year for goods and 
passenger traffic. The new tunnel is on the western side 
of the two older tunnels, the first of which was built in 
1850. In length each is 527% yards, the inverts through- 
out resting on the solid blue clay of the ‘‘ London clay” 
formation. The two newer tunnels have a clear width 
of 26 ft., or 1 ft. more than the original central tunnel. 
Similar conditions obtain for the three tunnels, and they 
pass, in a northerly direction, level beneath the Regent’s 
Canal, which is supported upon cast-iron crown plates 
carrying the clay puddled bed of the canal; thence the 
rail gradients rise 1 in 371 and 1 in 75 up to the north 
faces. In the recently completed tunnel an opportunity 
presented itself for the introduction of anovel method for 
working out the excavation beneath steel bars, or needles 
having a thickness of only 2 in. in place of the ordinary 
timbering, which generally requires 18 in. excess of exca- 
vation around the extrados in order to build the arch of 
the tunnel. The first needles used were those patented 
by Messrs. Jennings and Stannard. The author described 
the form and method of driving these needles by means 
of screw jacks; also the various contrivances used to fill 
up the 2-in. annular space left over the tunnel when the 
forward movement of the needles began, and the plan, 
ultimately adopted, of running fine cement concrete alon 
chases left at intervals within the outer ring of the tunne 
arch, whereby the chase as well as the space behind the 
advancing needles became filled with an imperishable 
material, and the subsidence of the surface of ground 
was redu to a minimum not worth any serious 
consideration, although beneath the busy goods yard 
traffic which uninterruptedly continued Soc the 
construction of the tunnel. Reference was made to the 
use of trussed cills, instead of the usual long rakers, 
to the upper cills of the face timbering, which had the 
advantage of leaving the temporary roads of the tunnel 
less obstructed, a3 well as having no raker holes in the 
invert to fill up afterwards. Another introduction, de- 
signed by Mr. E. Duncan, to obviate a tendency the 
needle had, at times, to drop out of place was that of 
interlocking the needles so as to form an almost solid steel 
roofing of 2 in. in thickness. These were worked north- 
wards from Nos. 1 and 2 shafts, whilst the earlier needles 
did duty southwards from Nos. 2 and 3 shafts, in lengths 
averaging 6ft. Whereunderpinned piers interposed within 
the area of the proposed tunnel and prevented further driv- 
ing the steel needles were removed and timber bars were 
resorted to, and built in as the work proceeded. In con- 
clusion, the author referred to the evident economy of 
this new method of driving tunnels, or culverts ; and he 
considered that engineers would find, among the various 
conditions under which tunnelling was to be executed, 
that this new method has a large sphere of usefulness in 
effecting both economy and g workmanship. The 
engineer for the King’s Cross Tunnel works was Mr. 
Richard Johnson, M. Inst. C.E., and the contractor was 
Mr. Henry Lovatt. 


























Nov. 11, 1892.] 


ENGINEERING. 


615 








PURDON’S STAFF-CHANGING APPARATUS. 
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Fig.2. 
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On this page we illustrate a staff-changing apparatus 
designed by Mr. H. Purdon, of the Great Southern 
and Western Railway of Ireland, and which has been 
successfully tested at the East Wall Junction of the 
Great Northern Railway at Dublin. The object of 
the invention is to allow of staffs being changed at the 
entrance to each section of a single line without having 
to slacken the speed of the train, and as will be 
evident from the drawings, the device employed is 
based on the well-known mail bag changing apparatus 
that has been so long and so successfully used on the 
main lines of this country and elsewhere. Referring 
to the engravings it will be seen that the staffs are 
fitted with large rings at their upper ends. A stan- 
dard I, Figs. 1 and 2, is erected beside the track at 
the staff changing station, and carries the staff with 
the plane of its ring perpendicular to the approaching 
engine. Its position is then as indicated by the 
dotted lines in Fig. 1. From the standard there also 
projects a rod X which is intended to enter the ring 
of a second staff hung from a suitable support on the 
engine, and to transfer it to the standard, whilst a rod 
Y attached to the engine carries off with it the staff 
previously hung on the standard. The rod Y on the 
engine is attached to one end of an arm D which is 
raised to a vertical position by a spring when it is 
relieved of the weight of the staff. Below Y the arm 
D also has a socket F from which is hung the staff, 
the latter being kept in position so as not to be jolted 
off by a spring. To prevent the arm D being bent 
backwards by the shock of lifting off the staff at the 
changing station a bracket C is provided as shown in 


Fig. 3. 





INDUSTRIAL NOTES. 

On Saturday last commenced one of the most disas- 
trous disputes which it has been our lot to chronicle 
for some time. The number of persons involved is 
stated to be from 50,000 to 60,000. The total 
number of spindles stopped is about 13,000,000, 
or nearly 2,000,000 less than expected, but still the 
number is large. The matter in dispute is only 5 per 
cent. reduction, or about 1s. per week on the average, 
ranging, however, from 9d. to 1s. 6d., and even 
to 2s. in some cases. It is not the amount that 
has caused the somewhat bitter — that has been 
displayed in some cases during the dispute, but the 
policy of any reduction whatever. Even the em- 
ployers are not at one on this point. Many of them 
admit that a mere reduction in wages will not remove, 
scarcely mitigate, the depressed condition of the cotton 
trade, but they allege that it will help them to con- 
tinue spinning until prices are better. The operatives 
allege that there is no necessity for the reduction, that 





it is unfair to tax them in order that manufacturers 
may compete at starvation prices, and that the diffi- 
culties of the cotton trade will not be remedied by the 
reduction. Although a little bitterness has been dis- 
played recently in some quarters, the general tone of 
the negotiations was of a friendly character, extend- 
ing over several weeks, with one good result, that the 
first proposal of 10 per cent. was reduced to 5 per cent. 
All admit that Lancashire has been suffering to an 
extent not known for several years, and grave financial 
difficulties have been prognosticated as a consequence. 
The operatives know that times have been bad, but 
they attribute the depressed condition to causes 
quite other than the rates of wages paid in the dis- 
tricts. The most regrettable feature in the case is the 
rather rude way in which the offer of conciliation or 
arbitration by the mayors of Liverpool and Man- 
chester was repulsed by Mr. Mawdsley, who referred 
to their action as ‘‘ meddling.” Any offer to mediate 
may be termed meddling if we want to be rude, 
but it is not wise so to speak of well-meant efforts to 
expedite a settlement. For twenty-three years the 
trade congresses have passed resolutions in favour of 
conciliation and arbitration, and yet when a kindly 
effort is made in that direction it is repudiated in a 
most ungraceful way by the responsible officer of a 
powerful union. 





The report of the Ironmoulders of Scotland indicates 
an increase in the number of unemployed, though the 
increase is small, The total out of work and on 
benefit was 689, while 268 were idle but not on benefit, 
the latter only being idle for short periods. The 
largest number out of work was in the southern divi- 
sion of Scotland, where 108 were unemployed. With 
all the calls upon the society’s funds the income ex- 
ceeded the expenditure by 74/, 16s. 10d. in the month. 
After a series of negotiations standing over several 
months the society and the Greenock employers have 
mutually agreed upon a reduction of }d. per hour on 
day wages, and 5 per cent. on piece rates, only 4d. to 
come off the wages of men under ll. per week. The 
latter arrangement is creditable to both parties, as 
the smaller the weekly wages the less able are the 
men in receipt of such wages to bear the same propor- 
tionate reduction. The above reduction was agreed 
to by the representatives of the engineering trades 
and the shipbuilding and cognate industries, as well 
as the moulders. The report points out that the rates 
of wages in Greenock and Glasgow are now on a par, 
namely, 77d. per hour, and the executive give notice 
to the Glasgow employers that the acceptance of a 
reduction in Greenock does not imply that they will 





agree to a reduction below those rates in Glasgow or 








elsewhere. In some other districts negotiations are 
going on with reference to wages, but no final decision 
has been come to as yet. The Anchor Line have con- 
sented to make their shops society shops, and it is 
stated that the shops will so continue if both sides act 
in a conscientious manner towards each other. In 
consequence of the depression in trade the districts 
are empowered in special cases to remit the arrears of 
members, so that they shall not fall out of the society, 
or be deprived of its benefits by reason of being out of 
work, <A suggestion is made in the report to revert 
to the 51 hours per week, which was the rule for some 
years, not by striking or any untoward action, but by 
negotiation in conjunction with the other trades con- 
nected with the engineering and cognate industries. 





Throughout the Lancashire district a depressed tone 
generally prevails, both in the engineering and cognate 
industries, and in the iron and steel trades. And the 
outlook is such that there is no prospect of improve- 
ment in the near future. The reports in nearly all 
branches are of continued slackening activity, no 
weight of new work coming forward in any depart- 
ment, except that inquiries have been favourable for 
various descriptions of rolling stock for the Indian 
State railways. There is keen competition for the 
work thus offering, both by locomotive builders and 
carriage and wagon builders, as the makers are anxious 
to secure the orders to keep the works going. Machine 
toolmakers are but indifferently supplied with work 
for the most part, and machinists are generally falling 
short of work. Heavy stationary enginemakers are 
fairly busy, the men being kept well employed, and 
boilermakers are in most cases moderately well off for 
work, though the new orders coming forward are in- 
sufficient to replace the contracts in hand. The general 
scarcity of work, and the completion of orders now in 
progress, are causing such keenness of competition for 
all new work that prices are being forced down toa 
point which is said to be anything but remunerative. 
Very little is being done in theiron market, the buying 
is from hand to mouth, for merely present require- 
ments in most cases. The prices of pig-iron, as quoted, 
are known to be merely nominal, as the local makers 
are undersold by other districts, or cheaper brands are 
obtained in lieu of the best brands where such can be 
used with advantage. The manufactured iron trade 
is depressed, business comes forward very slowly, and 
many of the forges are only kept going with some diffi- 
culty. The steel trade is even worse, very little 
business is being done, and a test of prices is hardly 
possible. In the metal trades things are better. So 
far, there are no wages difficulties in any of the dis- 
tricts. No notices of reductions have been issued up 
to the present time, nor have any further indications 
been noted of an intention to do so, other than the 
rumours that were prevalent some time ago. It re- 
mains to be seen how far the cotton crisis will affect 
other industries, 





In the Sheffield and Rotherham district the general 
run of the iron and steel trades shows very little real 
improvement. Butas regards railway material, one of 
the great English companies has distributed a large 
order in the district. This will keep the trade busy 
for some time to come, with the other large orders on 
hand. The consumers of iron and steel, who had been 
hoping for easier prices and anticipating reductions by 
the lessened price of fuel, seem likely to be dis- 
appointed, as the miners contemplate another step in 
the direction of lessening supplies, with the view of 
keeping up prices. The cutlery trade has improved 
somewhat, the outlook being better. The dispute at 
Messrs. Rodgers and Sons has at last been settled in 
an amicable way after several months’ duration. There 
had been a fear in industrial circles that the strike 
would spread rather than be confined to the one firm, 
but that fear has now disappeared. The condition of 
the silver and plated goods industries is disappointing, 
the extent of the orders not being up to expectation. 
The orders, moreover, are but slowly coming in. It 
appears also that there were large stocks on hand, so 
that the increased activity is nothing like so great as 
expected. Both the Australian and the Indian markets 
are extremely quiet; the low purchasing power of the 
rupee in the latter market is having a baneful effect 
upon some of the Sheffield trades as well as in Lanca- 
shire. That portion of the coal trade which is confined 
to manufacturing uses of all kinds is dull at present, 
but the prices do not go down correspondingly. Gene- 
rally speaking, there is an absence of industrial 
disputes, nor are there any serious indications of 
reductions in wages in any branch of trade. This 
absence of disputes is on the whole a healthful indica- 
tion of the state of trade in general, because if trade 
is seriously depressed it usually reacts upon wages in 
a very ear “tes, e of the depression. During the pre- 
sent year there has been no reductions of any moment, 
even the notices issued in some instances have been 
withdrawn. No such notices are operating at the pre- 
sent time. 


The condition of trade in the Cleveland district is 
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by no means satisfactory or encouraging. During the 
prolonged stoppage of all production in the district, 
by reason of the Durham strike, stocks were exhausted 
and for a brief period after the resumption of work 
the furnaces could not produce fast enough to supply 
the demand. But now stocks are again accumulating 
and that too with a rapidity which had not been anti- 
cipated. The increase of stocks shows to what extent 
the demand has decreased by the widespread depres- 
sion inthe chief industries requiring a supply of the 
Cleveland brands and make. The shipments so far 
have not been unfavourable for the time of year, 
indeed quite the reverse, but the local and home 
demands generally have fallen off. The finished iron 
and steel trades are about in the same condition, no 
very active demand for the material, As the iron- 
masters show very little inclination to reduce the 
output the men are again advocating stoppages when 
stocks accumulate. They advocate this because they 
anticipate reductions in wages by reason of the larger 
stocks. The policy is at least a doubtful one, but 
drowning men canek at straws in their death struggles. 
The decision of the ironstone miners and the quarry- 
men to go in for an eight hours’ Bill is not relished by 
the employers, but the men appear to be satisfied now 
that they have given their vote for the measure. 
Hitherto arbitration has worked fairly well in the 
Cleveland district, but there is a revolt just now on 
the part of the machine men at the Loftus mine, 
against the umpire giving his award, on the ground 
of alleged unfair assumptive and prospective evi- 
dence, which the men would not admit. The em- 
ployers urge that the award shall be given, the men 
told the umpire not to give the award. If the award 
is given the Miners’ Association declare that they will 
support the men. 





In the Staffordshire districts the condition of trade 
varies somewhat, that is to say in some parts the iron 
and steel trades are depressed, in other parts they are 
fairly busy. The finished iron is very dull, mills gene- 
rally only running about four days per week, in some 
cases less, Employers are so hard pressed that they 
are cutting down the expenses wherever they can 
to avert loss, 

In the Wolverhampton district things are not so 
bad. The leading inquiries recently have been for 
medium and common bars, and for sheets for gal- 
vanising. In the latter branch some good business 
has been done, heavy parcels having changed hands 
for early delivery, For the best sheets, plates, 
and hoops there was a good demand for home con- 
sumption, but foreign orders are very limited. There 
was only a moderate demand for puddled bars, and 
steelmakers complain generally of lack of orders, 





The condition of trade generally in the Midlands 
has led to a demand on the part of the men for a con- 
ference on the wages question, as recent reductions 
under the sliding scale have caused some discontent. 
It is possible that some such conference will be called 
at an early date comprising representatives from 
Staffordshire, East Worcestershire, and Shropshire, 
and perhaps some other districts. At that conference 
it is probable that the basis of the sliding scale will 
be carefully reconsidered. 


In the Birmingham district there is no material 
change in the condition of the iron and steel and cog- 
nate industries. The lessened output in some depart- 
ments has had the effect of steadying prices, but 
nevertheless there is a downward tendency. Several 
works have stopped production in certain classes of 
material, but this has had the effect of giving more 
regular employment where the works are in full opera- 
tion. There are no serious trade disputes in any of 
the above districts at the present time. 





In the South Wales district the condition of trade is 
far from good. The steel works at Cyfartha and 
Dowlais continue to be fairly well employed, but the 
steel trade generally is not good in Wales. The dis- 
putes at several works respecting wages have not been 
settled, and the conference, which was to have been 
held as regards the new sliding scale to regulate the 
wages of iron and steel workers, has been again post- 
poned. There is a slight revival in the tin-plate trade, 
eight tin-plate mills having been re-started at the ex- 
tensive works of Messrs. Williams and Co. at Swansea. 
The uncertainty with regard to the colliers’ wages, 
and the unsettled state at some of the larger iron 
works, keeps things in a ferment and causes hesitation 
with respect to speculation and orders. : 


The general reduction in wages at Belfast, affecting 
all the engineering and shipbuilding trades, com- 
menced from last week, the total number of men 
involved in the reduction being about 12,000men. The 
decrease in wages was assented to by the branches 
affected after some conferences with the employers, so 
that a strike in the district was thus happily averted. 





The condition of the iron trade in Scotland is not in 





an improving way just now, on the contrary, prices 
have a lower tendency. This cannot be wondered at, 
seeing that the demand has largely decreased. At the 
same time there is a little better prospect in the ship- 
building yards, or some of them. In the colliery dis- 
tricts there are further notices of reductions with 
some show of resistance on the part of the men. The 
English mining leaders rather sneer at the way in 
which the Scottish leaders talk of organisation to 
English audiences, and totally neglect organisation in 
their own districts. Scotland has suffered nearly as 
much as Wales in reductions, and the acceptance of 
these reductions is urged as a reason why the English 
coalminers should likewise submit. Of course there 
ond be local reasons in the one case and not in the 
other. 





A strike ona large scale took place at the brewery 
works of Messrs. Bass and Co., at Burton-on-Trent, 
towards the close of last week, owing to a new code of 
regulations issued by the head of the engineering de- 
partment. It was hoped that the dispute would be 
amicably settled, but it was not, and some hundreds 
more joined the strike before the close of the week. 
At a mass meeting of the workers it was resolvod not 
to work under the new regulations, The firm employs 
over 5000 workmen in all the departments. 





The new regulations affecting the building trades of 
the metropolis came into force on Monday last, the 7th 
inst. They affect a circle of twelve miles radius from 
Charing Cross. The average working day will be only 
slightly over eight hours, taking the winter and the 
summer months, with an advance of $d. per hour over 
previous rates, and a tax upon overtime, which will 
tend to reduce it to a minimum, 





The Battersea Vestry have had under consideration 
the establishment of a Bureau of Labour, and the com- 
mittee to whom it was referred have reported in its 
favour as an experiment ata cost not exceeding 2001. 
for a year. The experiment will be carefully watched 
to see if it accomplishes its object. 

Mr. Arnold Morley, the new Postmaster-General, 
has reinstated some of the dismissed postmen, and has 
restored the good conduct stripes to all deprived of 
them, except two, at the instance of Mr. George 
Howell, M.P. The men were badly led at the time by 
one who was an enthusiast, and by no means prudent 
in his course of action, The punishment was thought 
to be too severe at the time, but all efforts to mitigate 
it were unavailing. 





Great efforts are being made to induce the Home 
Secretary to appoint some women inspectors under the 
Factories and Workshops Acts, especially where 
women are largely employed in London, and in some of 
the great industrial centres of the kingdom. 





The National Federation of Miners are contemplat- 
ing another stoppage for the purpose of restricting the 
output, the object being to prevent reductions in 
wages now threatened in some of the federation dis- 
tricts. The matter was considered at a meeting of the 
council of the Yorkshire Miners’ Association, and a 
resolution was passed asking all the districts to con- 
sider whether the whole of the collieries shall play for 
an entire week at Christmas. 

Apparently the proposal to stop for a week is the 
result of the rather heavy reductions asked for by the 
mineowners in the Forest of Dean. The employers say 
that the reductions ought to be equal to 15 per cent., 
but they offer as a compromise 74 per cent. reduc- 
tion. The men are not disposed to agree to any 
reduction whatever, and hence a coal crisis is ex- 
pected. But if it comes it is generally thought that 
it will affect a much wider area than the Forest of 
Dean, or even the Gloucestershire and Somersetshire 
coaltields combined. 

The South Wales miners had proposed some amend- 
ments to the sliding scale basis for the committee 
which recently met. The employers refused to con- 
sider the amendments, and suggested that if the scale 
lapsed at the end of the year a lower basis would have 
to be substituted. There is, therefore, a deadlock in 
the situation, and the outlook is as dark as the mineral 
itself at which they work. The probability is that 
the Welsh miners will be driven into the federation 
as a means of self-preservation. 

The advice generally to the South Wales miners is 
to avoid a strike, even by the advocates of the federa- 
tion. The South Wales Association have no large 
funds to fall back upon, and they would not be entitled 
to assistance from the federation, although assistance 
by grant would not be refused. But they are warned 
‘*not to embark upon another Durham strike” under 
existing conditions, but to join the federation, let the 
scale drop, and then go in for an advance on the basis 
of the rates in the English coualfields, especially the 
Midland counties. 

The Northumberland miners have agreed to accept 
a reduction in wages of 5 per cent., the difficulties 





have therefore been surmounted for the present. 
Mr. Burt, Mr. Fenwick, and their colleagues have 
been sharply criticised by the leaders of the federa- 
tion for submitting the proposal to the men—but 
surely they had no alternative. The men voted in 
favour of accepting 5 per cent, reduction in preference 
toa strike. They best know the conditions in their 
own district. 

The wordy warfare between Mr. Pickard and Mr. 
Ashton, representing the National Federation, and 
Mr. John Wilson and Mr. W. H. Patterson, represent- 
ing the National Union, is being carried on with some 
acrimony in the Durham and Northumberland papers, 
with respect to the recent vote on the eight hours, and 
other action in Durham. Mr. Patterson reminds them 
that all these disputes ought now be settled inside the 
on as the Durham miners now constitute a part 
of it. 

Some 1400 men are idle by a strike at the Boldon 
Colliery over deductions for ‘‘ dirt,” owing to the use 
of a new screening belt which detects and removes 
50 per cent. more of stone and slack than the screens 
formerly in use. Out of every 12 cwt. of material 
some 35 lb. of dirt is lifted, which means 4d. deduc- 
tion from the wages of the hewer. The question has 
been in agitation for nearly a year; but the crisis 
came last week. 





The strike at Carmaux ended after all with no 
further developments, and with no disturbance. The 
deputies went to the scene of the dispute and helped 
toremove any symptons of discontent with the award 
of the Prime Minister, and some local concessions were 
made to facilitate the resumption of work. Had there 
been no political influences at work the strike would 
not have lasted solong. But it is difficult to get rid 
of those influences in France, in Germany, in Belgium, 
or in Austria, and hence there is more bitterness in 
the struggle than need otherwise be. 





ON THE CONSTRUCTION OF A 5-FT. EQUA- 
TORIAL REFLECTING TELESCOPE.* 
By Mr. A. A. Common, LL.D., F.R.S. 
(Continued from page 590.) 

V. Figuring and Testing.—Thanks principally to 
Foucault, the method of testing a concave mirror at the 
centre of curvature has been so accurately worked out 
that it is possible to completely finish a mirror with 
almost absolute certainty of perfect figure without ex- 
amining an image of a star produced by the mirror. 

The large size of the 5-ft. mirror and its arrange- 
ment on the machine rendered it extremely awkward to 
examine a star with it, except at a low altitude, so the 
whole of the operations were regulated by testing with 
artificial light at the centre of curvature ; and it was only 
after the mirror had been silvered and mounted in the 
telescope that it was possible to examine with care any 
celestial object. 

Smith, in chapter ii., page 309, of his book on ‘‘ Optics,” 
published in 1738, gives what I believe to be the earliest 
account of the appearance of a concave mirror when 
examined at the centre of curvature, and shows how this 
could be used for testing mirrors and judging their 
figures. His idea was not followed up, and all the early 
workers relied either upon a particular setting of the 
machine to produce a definite curve, or upon the testing 
on some terrestrial object, getting a good figure by chance 
rather than by any method. With the long focal lengths 
of the earlier telescopes the spherical curve, if good, was 
as likely to give a fine image as the parabolic curve, and 
the makers, up to a comparatively recent time, had no 
means of telling whether a mirror was good or bad by any 
system of measurement, optical or otherwise. As Sir 

ohn Herschel says in his book on the ‘‘ Telescope,” 
page 81: 

** And here we may once for all remark that that isa 
good form which gives a good image; and that the 
geometrical distinctions between the parabola, sphere, 
and hyperbola become mere theoretical abstractions in 
the figuring and polishing of specula, there being no 
practical mode of ascertaining by any system of measure- 
ments on a scale what form the surface has, apart from 
its optical effect on the rays of light.” 

The method of testing at the centre of curvature, as 
developed by Foucault, Draper, and others, permits an 
examination of the nature of the surface to be made, and 
the approximation to a parabolic figure determined with 
an accuracy far beyond any mere estimation of figure. 
The method is, moreover, simple in practice and easily 
understood in theory. The reflecting power of glass at 
nearly perpendicular incidence is very great, even if the 
glass is only partially polished ; after two hours’ polish- 
ing the mirror usually reflects enough light to enable its 
figure to be examined and the departure, if any, from a 
true surfaee of revolution determined. 

If a point of light, such as is obtained by placing a 
pinhole in a metal screen before the flame of an ordinary 
oil lamp, is placed an inch or so on one side of the prin- 
cipal axis of the mirror, at a distance from the mirror 
equal to its radius of curvature, an image of the pinhole 
is formed on the other side of the axis and in the same 
plane through the axis as the pinhole. This image, when 
examined, will tell almost everything that is required to 
be known of the surface of the mirror. : 

If the mirror is perfectly spherical the image is an 


* Paper read before the Royal Astronomical Society. 
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exact reproduction of the pinhole, with the addition of 
one or more diffraction rings around it. The cone of rays 
from the mirror is equally filled with light in every 
section, and, however small the pinhole is made, the 
whole surface of the mirror is seen equally illuminated 
if the eye is placed at the focus so as to receive all the 
light. If, instead of receiving the full image of the pin- 
hole or reducing the pinhole in size, the image at the 
focus is partly intercepted by a screen, the light then 
reaching the eye comes equally from all parts of the 
mirror, and there is no irregularity in illumination of the 
surface. Under no circumstances, so long as the mirror 
is of spherical surface, can any interruption of the rays at 
the exact focus cause any unequal illumination of the 
mirror, for diminishing the size of the image is exactly 
equivalant to reducing the size ef the pinhole. The 
slightest deviation from the true sphere can be detected 
at once by interrupting some of the light at the focus of the 
mirror, for, owing to the difference in focus of the rays re- 
flected from different portions of the mirror, and conse- 
quent unequal interruption, by any object placed in the 
focus of one cone, the illumination becomes unequal. A 
perfectly spherical figure is exceedingly difficult to obtain, 
if it has ever been obtained, although the test for it is an 
absolutely rigorous one. 
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and by means of an eyepiece mounted on a slide moving 
in a groove graduated to inches and hundredths of an inch 
we can accurately focus this image, the differences in 
the positions of the foci of the zones being at once read on 
the graduated slide. Thus, with all but the central 3 in. 
covered up the eyepiece slide is in the position 0 on the 
scale when the image of the pinhole is perfectly sharp; 
then, on covering up the central 3 in. and opening a ring 
1 in. wide and with a mean radius of 12 in., the eyepiece 
slide has to be moved away from the mirror to give a sharp 
image to the pinhole. The slide indicates that the eye- 
piece is moved out, say, 75 m.; then we know the actual 
numerical value of a is 7; in., and we can compare this 
with the theoretical value calculated from the formula 
given. In an exactly similar manner the value of a for all 
zones is actually measured. 

The degree of accuracy with which this focusing can 
be done is really surprising, independent readings agree- 
ing within ;j5 in. The comparison of these measure- 
ments with the theoretical values, and a further test of 
the whole surface for general regularity and freedom 
from rings, are quite sufficient to enable an accurate 
estimate to be made of the existing figure, and to indi- 
cate where work is necessary to change the figure. 





A little consideration will show that, in testing the 
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With a mirror still a perfect surface of revolution, 
-hough not a spherical one, the amount of deviation from 
the sphere can be estimated very readily, and the direc- 
tion of deviation, whether towards the parabola or hyper- 
bola, is at once apparent. 

I may say at once that in my opinion, if the mirror is 
not a perfect surface of revolution it is absolutely hopeless 
and should be at once reground. Departure from the 
sphere, either towards the parabola or hyperbola, can be 
dealt with in the figuring, but any irregularity of figure 
round the axis is at once fatal and cannot be properly 
corrected by figuring. 

In the case of the parabolic mirror, when tested at the 
centre of curvature, we have the focus for the rays from 
the outside zones of the mirror longer than for the rays 
from the central portions. With the lamp in one fixed 
position ata distance from the mirror equal to its radius 
of curvature, the distance of the focus of one particular 
zone behind the image produced by the central portion of 
the mirror is determined with sufficient accuracy by the 


formula a = i , where a = the aberration or differ- 


ence in position of the image, D = the diameter of the 
zone, and R = the radius of curvature of the mirror, the 
source of light remaining fixed. hate 2 

I know of no practical use for the hyperbolic mirror, so 
that it is unnecessary to enter into any discussion of its 
peculiarities, except to say that with it the focus of the 
rays from the outside zones falls between the mirror and 
the focus of the rays from the central portions of the 
mirror. : j 
, The course of the rays can be at once appreciated in 
the case of the spherical, parabolic, or hyperbolic mirror 
by introducing a screen into the image at the centre of 
curvature of the mirror. In the case of the spherical 
mirror, as we have seen, the mirror is always equally 
illuminated, since all light reaches the same focal plane, 
no matter which portion of the mirror it is reflected from 
(Fig. 22). In the case of the parabolic mirror the focal 
plane of the light from the central portion is nearer the 
mirror than the focal plane of the light from the external 
portions. Sections of the cone of rays taken at different 
planes at or near the best focus will show unequal illumi- 
nation ; this will be readily seen from the diagram, 
Fig. 23. A section inside the plane of least confusion 
will show a central condensation and a less bright edge; 
at the plane of least confusion the image is of its smallest 
size, although no definite image of the pinhole is formed. 
Outside this plane a nearly dark centre is formed, sur- 
rounded by a ring of light, the outside edge of this ring 
being bri Sone than the rest of the image. This will be 
seen by the closeness of the lines at these points. In the 
case of a hyperbolic mirror the curvatures are reversed. 
To determine the differences in focus between any zones 
of the mirror is a simple process. Wood or zinc screens 
are placed in front of the mirror, leaving successive zones 
uncovered. Each zone forms an image of the pinhole, 


regularity of surface of a spherical mirror by diminishing 
the size of the image formed at the radius of curvature, 
or, what is the same thing, reducing the size of the pin- 
hole, we are dealing with light in one plane only, whereas 
with the parabola we have an image to deal with which 
is built up of successive images formed one behind the 
other, over a distance equal in length to the total aberra- 
tion of all the zones. A screen moved across the cone of 
rays within the planes of the focus for the long and short 
rays will act differently according to its ition, as an 
examination of Fig. 23 will show. Moved across in the 
plane of focus of the shorter rays, the effect will be 
simply to cut off the light regularly from the face of the 
mirror ; but when the screen is shifted to the plane of the 
focus of the rays from the edge of the mirror, a moment's 
inspection of the diagram will show that the light will be 
cut off in quite a different way. In the latter case all 
the rays from the mirror, except those from the edge, 
have crossed the principal axis before they reach the 
screen. The rays leew near the centre have crossed first, 

and the planes of foci of the other rays lie further and 
further from the mirror, and therefore closer and closer 
to the screen, the nearer the zones from which they are re- 
flected are to the edge of the mirror. The inclination at 
crossing is greater with rays from near the edge than it is 
with rays from near the centre of the mirror, and this, in 
combination with the differences in position of the planes 
of foci of the rays, will cause the screen, when moved in 
the plane of focus of rays from the edge of the mirror, to 
cut out some of the light from the inner portions of the 
mirror before affecting the light from the edge. The 
rays which have crossed, and are divergent, are cut 
out before those rays from the edge which are exactly 
crossing the principal axis in the plane of the screen. In 
other words, it will be seen that there is a point on the 
mirror, the rays from which, having come to a focus and 
crossed the axis, are first touched by the screen, moving, 
as already mentioned, in the plane of the focus of the 
rays from edge of mirror. The eye viewing the illumi- 
nated surface of the mirror will therefore see this point 
darkened first as the screen is moved across. This 
darkening spreads over the surface of one-half the mirror 

and continues in the reverse way over the other half, till 
the last remnant of light disappears at the point opposite 
to that at which the darkening began. 

In place of a screen the iris of the eye can be used 
easily, the head being moved slowly so that the pupil of 
the eye cuts the zone exactly as the sereen does, all irregu- 
larities of the surface being immediately shown up as 
irregularities of illumination, and any ridges in the 
mirror becoming very prominent. 

An exceedingly preliminary test of the figure is to 
use a piece of fine perforated zinc, with holes about »; in. 
in diameter and +; in. apart, or a piece of fine gauze in 
place of the pinhole. The image of this examined directly 
with the eye, or with a low-power eyepiece, is very use- 
ful for determining the regularity of the figure and for 





judging the amount of aberration, 








With a spherical mirror all the images of the holes are 
round, no matter where the eye is placed outside the 
centre of curvature. With a parabolic mirror, on passing 
the eye in, the central holes remain circular, while the 
holes seen apparently on the edge of the mirror are elon- 
gated into ellipses, with their major axes all pointing 
towards the centre of the mirror. As the eye travels 
farther in these are elongated more and more until the 
outside ellipses apparently coalesce. This effect can be 
traced in farther towards the focus by artificially reducing 
the pupil of the eye by viewing the image of the zino 
grating through a small pinhole, and with this addition 
any deviation from a true surface of revolution, and any 
irregularities of figure, are obvious, owing to the irregular 
distortion of the holes thus viewed. Carrying the eye 
still further in, the mirror can be seen apparently convex, 
with the image of the grating sharply defined on it, any 
irregularity being just as readily detected with this view 
as it is with the ordinary view after the rays have crossed. 
In the actual testing of the 5-ft. mirror, the lamp used 
is a small age lamp burning paraffin oil through 
a small flat wick. The chimney is of metal with a slide 
in front that takes glass slips 3in. by lin. in size. In 
place of the glass slips, I have strips of sheet tin with 
various holes in them. Another plan which I found ex- 
ceedingly convenient was to have a series of holes ar- 
ranged in a revolving screen fixed in front of the glass 
plate, so that the different images given by the holes 
could be readily compared, and risk of moving the lamps 
during testing avoided as much as possible. One of the 
holes, about ;}; in. in diameter, is used for testing the 
zones, and will permit zones #in. to lin. in width to be 
accurately examined. The zones near the edge of the 
mirror can, of course, be of less width than the central 
ones because of the greater circumference. The central 
6 in, of the mirror are read in one zone, the light from 
these portions nearer to the centre coming to a focus at 
such an acute angle that differences of aberration are not 
discernible im the readings. 

In testing mirrors of short focal length it is better to 
use a right-angle prism in front of the lamp, which may 
then be placed sideways ; this enables the angle between 
the incident and reflected ray to be kept very small, a 
matter of some importance with large aperture mirrors. 

The whole surface of the mirror in testing is divided 
by screens into fourteen zones. The eyepiece chiefly 
used for determining the difference of focal plane is one 
by Dollond, and magnifies about ten times, and the 
accuracy sible in reading is shown by the sample of 
three readings in one night, selected at random from the 
book. The eyepiece is mounted in an adapter fitted to a 
slide moved by a simple rack and pinion, the edges of the 
slide being divided so as to enable differences of ;; in. to 
be read directly on the edge, and of ;4, in. by a vernier. 

The usual plan adopted in testing is to fix the lamp 
and the eyepiece as close together as possible, to centre 
the eyepiece by racking it in and out, the image remain- 
ing central in the field during this operation. Then the 
screens with the zones cut in them are put on, and the 
aberrations measured, in the order in which the zones 
come, on the screens in TableI. At the end of the 
operation the table of observed aberrations is made out 
and compared with the theoretical aberrations, but for 
working purposes I have generally plotted out the results 
of the testings graphically as on Fig. 24. (See page 618.) 

A straight horizontal line represents the sphere, there 
being no aberration whatever on measuring the zones of 
a spherical mirror. The length of the line was taken as 
half the radius of the mirror, and the zones were indi- 
cated on this scale. The vertical scale is double that of 
the horizontal scale. The theoretical aberrations for the 
zones of a perfect parabola were then indicated by points 
above the line, at distances from it corresponding to the 
full theoretical aberration. A curve joining these points 
was taken as representing the true curve of parabolic 
aberrations, and the actually observed aberrations for 
each of the zones was marked by round dots above the 
line of thesphere, and these joined together gave another 
curve which indicated at a aed all the shortcomings of 
the surface of the mirror. From time to time the strokes 
were altered to bring the curves nearer together, and the 
gradual approach of the curves can be readily followed. 
In order to make the diagram more clear the curve joining 
the round dots has not been drawn. 

Examined by the grating with the eye, the mirror at 
once shows the aberration, but with a pinhole of about 
tbo in. and a power of 10 in the eyepiece a still further 
test is possible. The image of the pinhole can be seen 
beautifully sharp at the plane of focus of the central por- 
tions of the mirror ; and this pinhole is surrounded iy a 
nebulous ring, less bright towards the edge, the size of 
the ring depending upon the aperture of the mirror and 
its radius of curvature. As the eyepiece is brought farther 
away from the mirror the nebulous ring contracts, and 
the central image becomes diffused until the point of least 
confusion is reached. Anywhere between best central 
image and least confusion any rings in the surface of the 
mirror are very prominent. After passing the best 
central image the light begins to increase round the edge 
of the section, and the rings, if any, again assert them- 
selves. 

A mirror under-corrected or over-corrected may give 
all the indications of perfect figure as far as the appear- 
ance of the grating, the production of caustics, and 
absence of rings are concerned, and it is only with the 
zone readings that any thoroughly reliable estimate of 
amirror’s excellence can be obtained without examina- 
tion of the image of a star. 

Table I. gives the particulars of the five screens 
used, giving the five screens, lettered A to EH, in 
the first column; the distinguishing number of the 
zones in the second column; the inner and outer 
radius of each zone in the third and fourth columns ; 
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the mean adopted radius of each zone as taken in the 
fifth ; and in the sixth the calculated longitudinal aberra- 
tion of each zone after deducting that of the first zone. 

In reading the zones, each screen with ail its zones is 
read, all the zones except one on the mirror being covered 
by temporary rings of zinc, so that the readings do not 
follow in any regular order. 

Table II. gives the distinguishing number of each zone 
in the first column, the three separate readings of each in 
the next column, the accepted mean of these readings in 
the third column, and the computed aberration in the 
fourth. 

TABLE I. 





! 
| | Aberrations— the 


Inner | Outer Mean Aberrations of 


Soreens. | No. | Radius. | Radius. | Radius. 

















| Zone I. 
eh ree .. 1 ican in. 
A | 1! 4.00 6.00 | 5.099 .000 (.0406) 
B | 2] 6.95 9.75 | 8.189 .0627 
C 3| 10.00 13.00 11.597 .167 
B 4| 13.50 15.50 14.457 -281 
D 5; 16.13 16.88 16.024 .355 
E 6 17.19 18.88 18.051 -46L 
A | 7 18.75 | 20.13 19.578 -550 
Cc 8} 19.88 | 21.25 20.576 612 
D | 9| 21.25 22.63 | 21.948 .702 
E /10 22.75 | 24.00 | 23.333 .802 
A /{11! 24.00 | 25.38 24.677 .900 
D | 12) 25.38 | 26.60 25.944 -997 
E }13 | 26.76 | 28.38 | 27.798 1.128 
3 | 14] 28.44 29.25 | 28,842 1,249 
Taser ITI. 
Number of Observed Mean Aber- Computed 
Zone. Readings. , ration—.75. | Aberration. 
1 75 = 67575 | 00 .00 
2 82 .82 .82 | .07 .06 
3 92 .92 .93 | a a7 
4 1,00 1.00 1.00 | 25 .28 
5 | e eo eee) 36 36 
6 | 1.92 1.22 122 | 47 46 
7 1.31 1.31 1.81 56 55 
s 1.40 1.40 1.40 .65 61 
9 1.48 1.47 1.47 72 -70 
10 1.55 1.55 1.55 -80 .80 
ll 1.66 1.66 1.66 -91 -90 
12 1.78 1.77 1.77 1,02 1.00 
13 1,89 1.88 188 1.13 1.13 
14 2.00 2.00 2 


.00 1.25 1.24 


VI. Silvering.—The process of depositing an opaque 
film of silver on the surface of a glass mirror, the film 
being of sufficient tenacity to take a high polish, is one 
that is easily performed with a small mirror that can be 
suspended face downwards without any serious risk. 
With a 5-ft. mirror, however, some modification of this 
pee is necessary, but all difficulties of silvering have 

en successfully overcome, and the operation presents no 


‘serious difficulties with the 5-ft., and would present none 


even with a mirror of larger aperture. 

The process used for the 5-ft. mirror was a modification 
of the well-known sugar process, due to Brashear, that 
has been so frequently published in scientific journals. 
Many other processes have from time to time been pub- 
lished, differing chiefly in the reducing agent employed. 
The process in which Rochelle salt is on 9 as described 
by Dr. Draper, is an excellent one and gives good results 
in depositing silver ; a process published by Martin is 
also good, but uncertain, 

T have obtained the best results from a modification of 
the Brashear process, in which loaf sugar is the reducing 
agent, when the mirror is placed face downwards, using 
another modification for of sors aed face upwards. 

The most important thing in this process is the sugar 
solution forming the reducing agent; this is greatly 
improved by keeping, a solution which has been made 
some months, acting very much more rapidly than a solu- 
tion newly made. To a 10 per cent. solution of loaf sugar 
in distilled water I add 10 per cent. of alcohol (pure) and 
4 per cent. of nitric acid ; several Winchester quarts of 
this solution are always kept ready. Solutions of 10 per 
cent. of silver nitrate and caustic potash are separatel 
made, These solutions, with sufficient ammonia, are all 
that is meee’. but it is advisable to have a very dilute 
solution of silver nitrate, say 4 per cent., and also one of 
similar strength of ammonia, in order to obtain the pale 
brown colour of the ammoniated solutions before the addi- 
tion of the reducing agent. A word of caution may not 
be out of place with regard toa fulminate of silver, which 
has a tendency to form in the ammoniated solution if it is 
allowed to stand. This silver is highly explosive and 
should not be allowed to form ; it can be recognised by its 
dark bluish colour and metallic lustre. A few particles 
at the bottom of a beaker were on one occasion exploded 
by the impact of water from the tap, and left nothing 
but the piece of glass held between my f nger and thumb. 
In using this process the ammonia is added to the solu- 
tion of nitrate of silver until the precipitate first formed 
is re-dissolved.” A solution of caustic potash, containing 
a weight of that material equal to one-half the weight of 
nitrate of silver used, is then added to the ammoniated 
solution of silver nitrate. A brown precipitate is again 
formed and is re-dissolved by the addition of more 
ammonia. After the solution is thus cleared a dilute 
solution of nitrate of silver is added, until a light brown 
colour is produced, somewhat darker than pale sherry. 
A quantity of the sugar solution, containing a weight of 
sugar equal to one-half that of the nitrate of silver used, 
is then added to the solution of silver and potash, and the 
previously cleaned disc is suspended face downwards in 
the mixed solutions, care being taken to exclude air 
bubbles. In from three to five minutes a film of silver 


meantime turned pink, dark brown, and finally black ; 
the film thickens rapidly, and in from twenty-five to 
thirty minutes the liquid has turned light yellow and a 
thin film of metallic silver is formed on its surface; the 
operation is then finished, and the mirror can be lifted, 
washed well in distilled water, and the film allowed to 
dry while the mirror is standing on its edge. It is advan- 
tageous to soak the mirror for some time in distilled 
water, say for two hours, or even in absolute alcohol for 
a similar time, to eliminate all trace of caustic potash and 
to insure uniform and rapid drying. A temperature of 
65 deg. Fahr. is found best for this operation, using the 
quantities given. With a lower temperature it is neces- 
sary to use more of the sugar to obtain a film of the 
required opacity, but with the temperature above 65 deg. 
Fahr. the weight of sugar used can be less than one-half 
that of the silver and may be reduced to one-third with a 
temperature of 75 deg. 

When the film is well washed and dried it is usually of 
a blue colour, covered with a light ‘‘ bloom ” of a yellow 
tint; this ‘‘bloom” can be rubbed off and the film con- 
solidated with a pad of cotton wool in chamois leather, 
4. 
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and the film then polished by a similar pad covered with a 
little perfectly dry, well-washed rouge. The film thus 
obtained is equal in reflecting power to the best polished 
silver surface, and will retain its brilliancy for several 
months if carefully covered whenever it is not in use. 

‘he process of silvering face downwards was used for 
silvering the 16-in. flat mirror of the 5-ft. telescope, and 
the films obtained by it have given every satisfaction in 
use. They are opaque, brilliant, and permanent, far 
superior in the two latter respects to the surfaces obtain- 
able. on speculum metal. 

In silvering glass surfaces by this process the surface to 
be silvered must always be arranged face downwards in 
the solution. A thick mud is formed in the liquid, and 
this settling on the surface of the mirror, if silvering face 
upwards is attempted, almost invariably spoils the film 
by rendering it porous. For the 3-ft, mirror the method 
of siieenie tos downwards was also adopted. To over- 
come the risk of suspending the mirror solely by bands 
round the edge, I devised a method of holding the mirror 
by pneumatic pressure. In this method a flat iron dish 
was laid on the back of the mirror, the joint between the 
edge of the dish and the mirror being a sheet of india- 
rubber; the air was then partly exhausted from the dish, 
and the pressure of the external air held the mirror 
tightly to the dish. The mirror was in this manner sus- 
ee face downwards for the operation of silvering. 

ith the 3-ft. mirror this answered perfectly, but there 
were difficulties about a similar arrangement for the 5-ft. 
that rendered it necessary to adopt another process. The 

t size of the 5-ft. and its enormous weight (more than 

alf a ton) rendered all band support round the edge 
dangerous, and the hole in the centre made the fitting 
of the pneumatic apparatus difficult, and it was absolutely 
necessary to silver it face upwards. The method adopted 
was as follows: A strong band of paper dipped in melted 
paraffin was stretched as tightly as possible round the 
mirror and firmly clipped to it ty a copper band with 
tightening screws ; the paraffined band stood up 2 in. 


above the edge of the mirror and was luted to it by more 





begins to form on the mirror, the solution having in the | tight. A plug of metal covered with paraffin was fixed 


in the 10-in. central hole, a small hole 4 in. in diameter 
and connected with a tube being left in the centre of this 
plug. The tube passed through the cell and acted as a 
waste pipe for drawing liquids off the mirror.. The joints 
of the paraftined plate or plug and the mirror were made 
water-tight with paraffin, and the mirror thus converted 
into a dish with a small hole in the centre. The hole 
could be plugged with wood covered with paraffin, and 
the mirror could then be entirely covered with water to a 
depth of 2 in. at che edge if necessary. : 

e plug in the orifice of the tube was emenety 
removed and the mirror carefully cleaned. For this pur- 
pose it was scrubbed with cotton wool dipped in a strong 
solution of caustic potash, then washed down with water, 
scrubbed again with cotton wool and absolute alcohol, 
and after another washing with water, thoroughly 
scrubbed with cotton wool and strong nitric acid. After 
washing this off the mirror was rinsed with distilled 
water, the plug forced into the small hole, and the mirror 
covered with distilled water until the silvering solutions 
were ready. : 

The first attempts to silver the 5-ft, were made with 





the process already mentioned, great care being taken to 
filter all the solutions before use ; but the film was always 
full of pinholes through particles lying on the surface, 
alone the mirror was kept in motion during the whole 
time. Finally it was silvered successfully by the process 
that is already given, but without any potash. 

Experiments were made on small mirrors with a view 
of getting rid of this mud, which was shown to be due 
to the potash, and it was found that without the potash 
the process gave as good a film as with it, but took very 
much longer to deposit the silver of a sufficient thickness. 

The mixed solutions were poured on to the mirror after 
the distilled water had been drained off, and allowed to 
remain on for two hours; a film began to form in about 
twenty minutes, and at the end of two hours it was 
found, from trials with a portion of the same solution on 
small mirrors, to be sufficiently thick to be opaque. At 
the end of the two hours the solution was found to be 
nearly as clear as at the beginning of the operation. A 
thin yellowish ‘‘bloom” covered the film, but this 
polished off as before, and the metallic silver took a 
perfectly ‘‘ black” polish. 

The Tendveniinen of this process are the large quan- 
tity of nitrate of silver required (500 grammes for each 
operation), the great slowness of deposition, and the risk 
of stains or spots on the film from any precipitate, or 
from any accidentally introduced solid matter that may 
be in the liquids pow 

The first two films obtained on the 5-ft. were produced 
in this way, and were very satisfactory, not only on 
account of brilliancy of polish, but also on account of 
their permanency. One was in use for twelve months, 
and the other for nine, and yet no serious deterioration 
could be seen with them ; the film was cleaned off in 
each case to allow of the refiguring before mentioned, 
and not from any faults of the films themselves. As an 
experiment the last film was deposited by the Rochelle 
7 process, and this seems to stand hey well ; in this 
process no mud is formed, and the silver film is wichout 
pinholes. 





paraffin and a hot iron, so that the fitting was water- 


In the ordinary way of silvering face downwards the 
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a of silver nitrate is 1 oz. to 250 square inches ; 
in the process without potash, a proportion of about 14 oz. 
to this area is used. The amount of silver is greatly out 
of proportion to the total amount deposited on the mirror, 
but, as very nearly all the unused silver can be easily 
deposited from the waste solution by common salt, and 
the silver readily reduced from the chloride thus obtained, 
there is not much loss, Dr. Draper gave the thickness 
of the silver film as z57555 in. I took the opportunity 
when removing a very fine film from the 5-ft. mirror to 
dissolve the silver in nitric acid and carefully collect it ; 
the assay of the deposit made by Messrs. Johnson and 
Matthey gave 26.5 grains as the total weight of silver on 
the whole surface of about 2800 square inches, equal to a 
thickness of s3;/55y in. almost exactly ; in actual weight 
of silver somewhere between that of a threepenny and 
a fourpenny piece. 
(To be continued.) 





THE PHYSICAL SOCIETY. 

AT a meeting of the Physical Society on October 28, 
po Dr. J. H. Gladstone, F.R.S., past-president, in the 
chair, 

Mr. J. H. Wyatt was elected a member of the Society. 

The discussion on Mr. Williams’s paper ‘‘ On the Rela- 
tion of the Dimensions of Physical Quantities to Directions 
in Space,” was opened by Professor Perry reading a com- 
munication from Professor Fitzgerald, president. The 
writer said Mr. Williams disagreed with the suggestion 
that electric and magnetic inductive capacity are quan- 
tities of the same kind principally because he had not got 
over the curious prejudice that potential and kinetic 
energy are different. No theory of the ether could be 
complete unless it reduced its energy to the kinetic form. 
Electric and magnetic inductive capacity would probably 
be found to be similar in the ether, and ultimately have 
the same dimensions. The analogies were not yet com- 
plete, but only in respect of matter was it probable that 
any difference existed between them. Diamagnetism 
corresponded to electrostatic induction, but paramag- 
netism had no definite electrical analogue. He was in- 
clined to regard the phenomena of paramagnetism as 
connected with the arrangement of the material mole- 
cules, whilst diamagnetism depended on the electric 
charges on those molecules, So far no matter had been 
found which conducts magnetism, and such may not 
exist in our commerce, but it may be gravitationally re- 
pelled by matter as we know it. 

Mr. Madan remarked that in the first part of his paper 
Mr. Williams recognised that dimensional formule were 
originally change-ratios, but puts this aside for the higher 
conception which regards these formule as expressing the 
nature of the quantity. fourier showed how to find the 
dimensions of units by making the size of the funda- 
mental units vary. But k (specific inductive capacity) 
did not vary with the fundamental units, for it was 
merely the ratio of the capacities of two condensers, 
and, therefore, by Mr. Williams’s definition, a pure 
number. It was difficult, he said, to see how k 
could have dimensions, but Mr. Williams regarded 
it as a physical quantity, and, therefore, possessing 
dimensions. The object in giving dimensions to k and n 
seemed to be to get over the double system of units. Mr. 
Madan did not think that dimensions could express the 
nature of physical quantities, and said differences of 
opinion existed amongst authorities on this point. For 
example, Dr. J. Hopkinson, at the last British Associa- 
tion meeting, said that because a coefficient of self-induc- 
tion had the dimensions of length, it must be a length, 
whilst other learned professors objected to this view. 
Even if one admitted that dimensions are a test of the 
nature of physical quantities, it was not necessary that 
the two systems of units should be identical. The con- 
necting link between the two systems was Q=Ct, and the 
validity of this equation had been questioned. If this 
objection be confirmed, then there would be no current 
in electrostatic and no Q in the electro-magnetic system, 
and the units would not clash. 

Referring to dynamical units, Mr. Madan pointed out 
that two units of mass were used in astronomy, but 
astronomers got over the difficulty by using a coefficient. 
Dimensional formule, he said, are the result of a con- 
vention that certain definitions should hold true gene- 
rally, but they contain no further information respecting 
the nature of the quantities, beyond that involved in 
those definitions. Asan example of the inability of such 
formule to express the nature of quantities, he pointed 
out that whilst physical differences were known to exist 
between + and — electricity, the dimensional formule 
showed no signs of such differences. ; j 

Professor Riicker said every correct physical equation 
consisted of a numerical relation between physical quanti- 
ties of the same kind, and might be written either as a 
mere numerical equation or as a relation between the 
physical quantities themselves. The equation 2 + 1=3 
may correspond to 2 ft. + 1ft. =3 ft., and the latter 


may be written 
2(L] + 1[L]=3[0], 


where [L] represents the unit of length. So far as he was 
aware nobody but a recent writer in the Electrician had 


denied that in such an equation [L] represented a concrete | P®! 


quantity. Maxwell explicitly stated that it does in his 
article on ‘* Dimensions” yon Britt.) and elsewhere, 
and Professor J. Thomson, in his paper on the same sub- 
ject, makes no statement contrary to this. The above 
equation might also be written 
2[feet] + 1[foot] = 1[yard]. 
Another equation involving time is 

60 [sec.] = 1[1min.], 

and dividing one by the other one gets 


bs [=] af foot |= 1 (= }. 
sec. sec, min, 


A difficulty was felt here in understanding what divid- 
ing a foot by a second meant, but this difficulty, Pro- 
fessor Riicker considered, was not greater than that 
involved in dividing an impossible bya real quantity; a 
very familiar analytical device. Reasons for regarding 
the symbol [ 


as legitimate were then given. 

Professor Henrici said the communication under dis- 
cussion was one of the most important contributions to 
physical science which he had come across for a long 
time. Such difficulties as presented themselves in the 

per arose from its fundamental character. The author 
me attempted to express all physical quantities in 
terms of three, but quantities may exist which cannot 
be completely represented in terms of L, M, and T. 
The tendency of modern mathematics was to express 
everything dynamically. Mathematicians had long 
been in the habit of using quantities which were neither 
numbers nor concretes in the ordinary sense, and dif- 
ferent kinds of algebra with units not understandable 
had been developed. If a quantity, a times a unit u, 
be multiplied by 6 times another unit v, the result is ex- 
pressed by ab, uv, where ab is a number and wv a new 
unit which may or may not be physically interpretable. 
The interpretation of a product depended on the mean- 
ing attached to ‘‘ multiplication,” and if this be restricted 
to ‘‘ repeated addition” the range is very limited. The 
narrow conceptions concerning multiplication acquired at 
school could only be removed by a careful study of 
vectors. Mr. Williams had treated his subject by vector 
methods but a few traces of quaternions remained which 
might be omitted. To truly understand the subject, 
vectors must be treated vectorially. Dimensions might 
then show the nature of the quantities involved. The 
system adopted in Mr. Williams’s paper was probably 
the best attainable at present, but he ‘Poitener Henrici) 
looked forward to the use of a more fundamental quantity 
than the vector, viz., ‘‘ the point,” as the ultimate basis. 
Grassmann had worked out a “point calculus” in 1844, 
which was republished in 1880. Quantities more com- 

lex than vectors, viz., rotors, screws, motors, &c., had 
ee nsed with advantage by Clifford, Ball, and others. 

Dr. Sumpner thought the first ideas of students on the 
subject of dimensions were that they represented the 
nature of the quantities, but could not see why ever 
ae should be expressed in terms of L, M, and T. 

rofessor Riicker’s paper on ‘* Suppressed Dimensions ” 
had cleared up several important points, and he (Dr. 
Sumpner) now considered that every quantity must be 
expressed in terms of a unit of the same kind as itself. 
He viewed Mr. Williams’s attempt to express everything 
in terms of L, M, and T, as rather a retrograde step. 

The discussion on Mr. Williams’s paper was adjourned, 
and Dr. Young made some remark on Mr. Sutherland’s 
communication ‘‘ On the Laws of Molecular Force.” Mr. 
Sutherland, he said, thought that Ramsay and Young’s 
law 5p/5T=f(v) is not correct for compounds in the 
liquid state. rus, however, had proved that several 
liquids, including ether, only showed variations from the 
law at extremely high pressures. After writing the equa- 
tion of the serial in the form pv = RT vf (oy +vo(v), 
where v@ (v) stands for the internal serial term, the 
author of the on had shown that v2 (v) ought to be con- 
stant, but finding it not constant in the case of ether, &c., 
he attempted to explain the discrepancies by the formation 
of pairs of molecules at small volumes. Other substances, 
such as nitrogen and methane, were supposed to follow the 
law. is, Dr. Young said, could not be accepted as 
proved, for the range of volumes over which the experi- 
ments extended was only small and methane was diffi- 
cult to prepare pure. After criticising the use of two and 
sometimes three ‘‘characteristic equations” for the same 
substance, he went on to show that the formule given in 
the paper by which the critical temperatures, pressures, 
and volumes might be calculated, lead to results differing 
from experimental numbers by quantities greatly in excess 
of experimental errors. Experiment also showed that 
capillarity had little or no effect on the determination of 
critical constants. Speaking of critical volumes he 

inted out that MM. Cailletet and Mathias had pub- 
ished a method of finding critical densities which gave 
very accurate results, 

r. Sutherland’s conclusions respecting Van der 
Waal’s generalisations were practically identical with 
those expressed by Dr. Young in his paper on the sub- 
ject read before the Society last year. 

The views as to the nature of the various kinds of 
“* pairing” mentioned in Mr. Sutherland’s paper were 
open to serious objections, for his ‘‘ physical pairing” is 
supposed to produce more effect on the ‘‘ characteristic 

uation” than true chemical pairing. In his (Dr. 

oung’s) opinion the idea of physical pairing appears 
somewhat speculative and requires further elucidation. 

A paper ‘* On the Determination of the Critical Density,” 
by Dr. Young and Mr. G. L. Thomas, B. Sc., and two 
rs, ‘‘On the Determination of the Critical Volume,” 
and ‘‘ On the Boiling Points of Different Liquids at Equal 
Pressures,” by Dr. Young, were taken as read. 

The first paper gives an account of results obtained by 
Cailletet and Mathias’s method, based on the fact that 
the means of the densities of a substance in the states of 
liquid and saturated vapour when plotted with tempera- 
ture lie on a straight line which passes through the 
critical point. 


foot 
sec, 


method is again referred to, and results obtained thereby 





accepted in preference to those given by the author in his 





In the paper on critical volumes the above-mentioned | - 





paper on “‘ Generalisations of Van der Waals,” &c., read 
fore the Society about a year ago. The alcohols do not 
= follow the straight line law. Revised tables of 
critical volumes, densities, pressures, and temperatures 
are given, and it is pointed out that for many substances 
the ratio of the actual critical density to the theoretical 
density (for a perfect gas) is about 3.8, 

The paper on “‘ Boiling Points of Different Liquids at 
Equal Pressures,” contains a comparison of the accuracies 
with which a formula for the relation between the boiling 
points given by Mr. Colst (Compt. Rend., cxiv.. page 653) 
and one by Ramsay and Young (Phil. Mag., Jan., 1886) 
accord with experimental results. The author concludes 
that the latter formula shows the best agreement, but 
that of M. Colst is satisfactory under certain conditions. 

The further discussions of Mr. Williams’s and Mr. 
Sutherland’s papers were adjourned till the next meeting, 





THE TREATMENT OF MARINE BOILERS.* 
By Mr. W. W. Witson. 
(Concluded from page 590.) 


REASONING back to the means to be employed for pre- ° 
venting damage being done to boilers by the presence of 
this oil internally, the first that presents itself tomy mind 
is to stop all internal lubrication, or at least to reduce it 
to the least possible quantity. Iam perfectly aware that 
in many ships, all apparent lubrication is stopped, still I 
am quite as well satisfied that there still remains some. 
The lubrication of the rods, which, by the way, should 
always be done with mineral oil, is, in my opinion, a not 
inconsiderable means of internal lubrication, so that even 
although there is none put in through the usual contri- 
vances fixed for the purpose, still it gets in by these. 

It is not my intention to go into the merits of whether 
or not this way is admissible for stopping the oil from 
reaching the boilers, or of its consequence to the engines, 
I will pass on to the next means which appears to be the 
most feasible and proper procedure. This is to fit some 
system of interceptor between the feed pumps and the 
boiler. Professor Lewis has mentioned this as one of his 
proposals, viz., to have a coke filter, but I think there are 
other and more practicable means open than that. In my 
opinion a feed heater, in which the heat is imparted to the 
water through heated surfaces and not by the admixture 
of live steam, is the best form. In my examinations of 
boilers I have always found that the parts where this oily 
material deposits itself most is on the coldest end of the 
tubes, and this leads me to conclude that an arrange- 
ment of feed heater, as now mentioned, is what is re- 
quired. This should be made in such a way as to be 
easily cleaned, and it should be made in duplicate so that 
while one is at work the other may be cleaned, this being 
regularly done every second or third day or as often as in 
practice it would be found necessary. 

I may here say that I have not had the opportunity of 
examining the inside of any heater of this description 
after a voyage, still I am convinced that it is of consider- 
able value in the prevention of the oily deposit in the 
boiler. 

Since this paper was written I observe there has been 
brought to the notice of marine engineers a contrivance 
somewhat On this principle. I refer to Edmiston’s feed 
water filter, mentioned in Fairplay, July 15, 1892, from 
which I extract the following : 

‘*The filter consists of two rectangular chambers, with 
a semicircular bottom, each chamber forms a separate and 
complete filter, and each has an inlet and delivery 
valves. The two inlet valves are united by means of a 
breeches pipe with the engine side of the main feed-pipe ; 
and.the two outlet, or delivery, valves are similarly united 
and joined to the boiler side of the main feeding-pipe. 
There is also a by-pass pipe, uniting the two branches of 
the feed-pipe ; thus the feed can pass through either, or 
both filters, or through the by-pass pipe to the boiler. To 
use the language of the electrical engineers, the filters and 
by-pass are ‘in parallel’ and D wan ‘in circuit’ with 
the feed. The filters are formed of perforated iron plates, 
between which are placed pieces of a specially manufac- 
tured cloth or flannel. The perforated plates and flannels 
are placed in alternate layers, and the whole set up and 
secured in place by set screws. On thechamber cover are 
placed the air chamber, safety valve, pressure gauge, and 
steam valve. The engineer of the watch is thus enabled 
at all times to satisfy himself as to the internal condition 
of the filter. The feed water is forced by the feed pumps 
through the filtering media, with the result that all grease, 
metallic particles, &c., are mechanically averted, and 
nothing but pure water is forced into the boiler. When the 
filtering media become choked, the fact is indicated by a 
rise in the pressure, as shown by the gauge. In practice, 
when the gauge shows a pressure of about 21b. to 3 lb. 
above that required to lift the feed check valve, it is time 
to shut off that filter and clean it. Then the other one is 
used. The length of time a filter will run without clean- 
ing depends upon its capacity, the quantity of feed to be 
filtered, and the amount of oil used in the cylinders. A 
cargo steamer developing about 1500 indicated horse- 
power, and evaporating about 240 tons of water, will 
require a couple of small size filters, which will run with- 
out cleaning for 12 or 14 days ; while a full-powered twin- 
screw mail boat will require the largest size on each feed- 
pipe, and the filters will require cleaning about every 
three days. As, however, the operation of breaking the 
joints, taking out the saturated flannels, inserting fresh 
ones, setting up and making the joints, occupies on from 
20 to 30 minutes, there is not much time lost. The 
superior condition of boilers to which this filter is an 
adjunct is very apparent. There is no scale, and no 

* Abstract of paper read before the Institute of Marine 
Engineers. 
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patches of grease, and no deposit of dirty scum, but the 
interior surfaces are coated with a whitish powder, easily 
a by the finger, exposing the bright metal be- 
neath.” 

In my opinion, there seems to be another means of 
neutralising the effect of the oil, which I have observed to 
be of considerable advantage in a number of boilers which 
I have seen. That is to use carbonate of soda, or, if 
wished, a little caustic soda. I do not profess to be much 
acquainted with the chemistry of these materials, but 
by experience I am (my satisfied that their use is to 
be recommended. I have heard objections made to the 
use of caustic soda, but so far as I can see, a judicious use 
of this, put in with the feed, tends to the same results as 
if carbonate were used, only it must be used in smaller 
quantities. Although saying this, I would, however, re- 
commend the common carbonate. The results of its use 
appear to me to be that it neutralises the oily material, 
and instead of thick greasy deposit being found on the 
tubes, and other cooler portions of the boiler, a light 
greyish-brown powdery substance is formed, which, as a 
rule, is fairly easily brushed off. As to the quantity 
used, I think this can be overdone, but I may say that to 
the best of my judgment from observations of the results, 
about half a pound for every ton of water put in when 
boilers are filled, and at sea about one-eighth of a pound 
per day for every 10 tons of water is sufficient. These 
quantities were deduced from results in abo using about 
one quart of mineral oil per day, for internal lubrication, 
with engines indicating about 2500 horse-power. 

In one ship, in which rather more than this quantity of 
caustic soda was used, I was always of opinion that too 
much was used, for, when the cylinders or valves were 
examined, all the wrought ironwork had a silvery scoured 
appearance, which I cannot say I ever observed when 
using common soda. 

I have never observed any evil effects in any of the 
boilers caused by either caustic or common soda. 

With regard to Professor Lewis’s second proposal, viz., 
to make free use of the scum cocks, I am perfectly at one 
with him, and I think there may be members present to- 
night to whom I have recommended it. The only draw- 
back is that when they are used it is at the expense of 
fresh water, and unless fresh water is at hand for refilling 
I do not consider it possible to take this course. I have 
on several occasions recommended raising these scum 
pipes to such a level that they were able to remove the 
scum, with a minimum of loss, and still leaving the water 
a few inches in the glass, 

I am sure that we will all hail the time when it will be 
possible to so clear the sea water of all the low-temperature 
scale-forming properties, in some manner as that proposed 
by Professor Lewis, but I am afraid that in the mean time 
we shall require to use fresh water, and fresh water 
alone, for the marine boiler, and then with care on the 
part of the marine engineer, and co-operation on the part 
of the shipowner and his representative, the captain of 
the ship, by giving the engineer every and as much oppor- 
tunity as possible for cleaning purposes, I think that 
there ought to be very little fear of much damage accruing 
to the boiler. 

I have already referred to the use of zinc as a preserva- 
tive of the interior of the boiler, but as this was very well 
discussed in the paper read by Mr. Green last session, I 
scarcely think it 1s necessary to say much on the subject 
now, still it must be mentioned, as its application forms 
one of the most important points of treatment, conducing 
to the durability of the marine boilers of the present pox 

In bringing it before you, however, in this paper I only 
wish to confirm the general conclusions which were 
arrived at at that time, and as Mr. Green, in his closing 
remarks, said he would be happy to receive the results of 
experiments by any member, I will now give one of those 
which I have been able to make since that paper was 
read, and which bears strongly on one of the points then 
placed before us, viz., the efficacy of good contact. 

In the summer of last year it was reported to me, that 
in one of the ships coming under my observation, the 
boilers were showing signs of corrosion, on the combus- 
tion chambers and furnaces. On a personal examination 
of this I discovered that the zinc plates were placed in 
rough hangers hooked over the main stays, &c. (a system 
which I may here say I never did approve of), and the 
boilers did not look what I should call particularly 
healthy. Knowing the boilers would be directly under 
my notice at each time they were cpened up, I proposed 
to the chief engineer that we should try the following 
experiment: At one of the worst looking places in the 
set of boilers a stud was screwed into the furnace side, as 
near the position of one of the hangers as possible. On 
this stud a 6 by 6 by 1 rolled zinc plate was fixed, by a 
hole bored through the centre, and it was also screwed 
hard against a collar, in much the same manner as the 
studs used by Mr. Phillips, as mentioned in the r 
referred to. The stud had also a slight taper on the Coie. 
Another plate of same material and dimensions was 
placed as usual in the hanger. When the zinc plates were 
i place they were only separate an inch or two. Both 
plates were carefully weighed, both before and on com- 
pletion of the voyage, with the result that the one on the 
stud was found to have worn considerably more than the 
other. For the next if ay the plates were interchanged, 
the one previously on the stud being placed in the hanger, 
and the one on the hanger fixed on the stud. 

The hole in the first one which was on the stud was 
carefully filled up with a piece of zinc of the same quality 
as the original, so that there might not be any more sur- 
face exposed than in the first experiment. At the end of 
the second voyage I found that the two plates had very 
nearly come te the same weights, having in the two voy- 
ages wasted nearly the same amount, that on the stud 
having wasted most on both occasions. I give actual 
data of weights : 








First Voyage. Time under Steam 787 Hours. 


| 
| 
| 


Weight at be- | 





Position of : bce Loss during 
Wi ginning of Weight at End. , 
Zinc, Voyage. Voyage. 
Ib. oz. lb. 02, lb. 02. 
On stud oe 8 13 5 14 2 15 


| 
| | 


In hanger “4 9 0 | 8 6 | 0 10 
There was thus a greater loss on stud zinc of 2 Ib. 5 oz. 
for the voyage. 
Second Voyage. Time under Steam 746 Hours. 


Weight at Be- | 





Position of —— anh Loss during 
Vino, oo Weight at End. Voyage. 
Ib. 02. Ib. 02. Ib. 02. 
On stud - 8 3 413 3 6 
Inhanger .. ie | 48 5 


There was thus a greater loss on stud zinc of 1 lb. 13 oz. 
for the voyage. 

I think this is fairly conclusive that good contact is 
necessary and most effective, and I may also add that the 
adjacent portions of the boiler looked much better on 
completion of these experiments. 

ith this, therefore, I shall conclude the zinc question. 

There is a custom which I fear is still very prevalent 
amongst seagoing engineers, and which ought to be dis- 
couraged at all times. This isa the opening of smokebox 
doors for checking the draught. There is not the slightest 
doubt that it is very injurious to the tubes and tubeplates, 
and though I believe most engineers are perfectly aware 
of this, it is still practised to a very great extent. In my 
opinion it is more advisable even to allow the safety 
valves to lift and blow the steam into the air than to open 
these doors. I do not think it is at all times the fault of 
the engineer that either plan has to be resorted to, for I 
am of opinion that there should be more communication 
from the deck to the engine-room as to the whereabouts of 
the ship, and due notice given as to the probable time she 
is likely to be brought to anchor. There is also, it seems 
to me, a prevailing opinion amongst captains and officers 
of steamships, particularly when in intermediate ports, 
that while steam is on the boilers they can demand the 
engines to be moved or stopped at any moment. I 
think if these gentlemen could be brought to understand 
that a considerable amount of harm may be done by not 
giving due notice as to probable time of arrival in port or 
even departure from it, many defects would be avoided, 
both in engines and boilers. A case came under my per- 
sonal observation some yearsago. The ship in which I 
was then serving was coming up Channel in the face of a 
strong easterly wind and a heavy sea running, on a 
pitch-dark night in the middle of winter, when suddenly 
the telegraph rang ‘‘ slow,” and immediately thereafter 
‘*stop.” Fires were heavy, and, in consequence, up 
went the steam, roaring off at the safety valves. Smoke- 
box doors were thrown open (it having been the custom 
in that ship to do so up till that time, but never after- 
wards), and in a minute or two thereafter from the back 
end of two of the furnaces in one of the boilers the water 
came pouring out in a stream, so much so that we had 
to draw fires and knock off that boiler almost immediately. 
I afterwards found out that the ship had been brought to 
anchor in the Downs, as had been the pilot’s intention 
from the first, though such intention had never been 
communicated to the chief engineer. Had due warning 
been given on ap roaching the anchorage, the damage 
to the boiler would certainly have been prevented. 

In a long run I dare say many will say that it is abso- 
lutely necessary that smokebox doors be opened for the 
purpose of cleaning tubes, but even this is not so much 
required as it often appears to be. If the bottoms of the 
smokeboxes, and ee the corners, be kept clean, 
and they can be fairly so by means of the a. sliding 
doors now usually fitted, there is not somuch need for the 
frequent sweepings which formerly were required. Be- 
sides, when it is really necessary to sweep tubes, the fires 
can be reduced and furnace doors and ashpit dampers kept 
closely shut during the operation. 

There is, however, an operation which is absolutely 
necessary at sea, at least in the majority of steam vessels, 
and which, there is no doubt, is fraught with a consider- 
able amount of danger to the furnaces and combustion 
chambers of boilers. I allude to the cleaning of fires, 
How we are to cope with the mrush of cold air during 
the time this is being done, and prevent its impingement 
on the already intensely heated, and, consequently, ex- 
panded plates, is somewhat difficult to solve, and until 
some really mechanical means of stoking and clean- 
ing fires, without the necessity of pulling the fire out by 
the furnace door, is obtained, I fear that we shall still 
continue to hear of leaky seams and tubes. The only thing, 
therefore, for the engineer to do is to avoid as much as 
possible the “— of these parts to such extremes of 
temperature. The cowlhead ie ventilator nearest the 
fire which is being cleaned should be turned away from 
the wind during the time of cleaning, and till the new 
fire is well alight. Iam afraid that these ventilators are 
the cause of many leaks, and I think this statement can 
be verified by some members here to-night, that in many 
instances a cracked or leaky saddle-corner is first found 
in the furnace nearest the bottom of one of these venti- 
lators. Of course I do not say this is always the case, 
but it is so very often. 

Various methods have been proposed for protectin 
these furnace and firebox seams, by covering them with 
firebricks and fireclay, and so prevent their exposure to 
the fierce heat in the one case and the cold air in the 
other. Of these I wish to say but little, for I am 





inclined to think that what is gained in one way 
is lost in another, and it will be found that in 
too many instances, even with this protection, leaks 
will take place all the same. It is my opinion that 
if due care be exercised in preventing too great an inrush 
of cold air, and careful attention be paid to keeping these 
seams well cleaned on the inside, there will not be much 
trouble experienced with them, that is, of course, always 
ae ge g that the original construction is not at fault, 
which, I fear, is too often the case. 

There is one more point in the working of boilers at 
sea to which I wish to draw your attention, and which 
refers more particularly to high-powered vessels having 
a number of boilers. Often in such ships it is not neces- 
sary to utilise the full power of the engines, and I find 
that under such circumstances it is a common practice to 
knock off one or more of the boilers, so as to economise 
fuel. Now, in my opinion, this is altogether a mistake 
and ought to be discour: In my own experience I 
have found in it what I believe to be the cause of much in- 
ternal corrosion, and I may say that when I now hearof 
any apparently unaccountable corrosion being observed, 
the first thought that strikes me is that the chief engineer 
has been working only some of his boilers during the 
voyage, and I almost invariably find that such has been 
the case. If the boiler should have been kept full, so as 
to be ready to light up at any time, with the least 
possible delay, I think it is even in a worse vate than if 
it had been kept empty. In the latter case I do not think 
there is quite so much harm done, of course, always 
assuming that it is otherwise kept free from vapour and 
perfectly dry. No one can estimate the evil that is 
worked in a boiler through leaky stop valves and feed 
valves, especially if neighbouring boilers are kept at work 
all the time. ater ought never to be allowed to lie in 
the bottom of a boiler on any account. In proof of the 
foregoing remarks, I can only ask you to think of the state 
in which donkey boilers, after a few years’ work, are 
found, viz., almost quite condemnable, while their sister 
main boilers of the same age are practically as good as 
ever, and I contend that the intermittent working of 
donkey boilers, one day with steam on, another with none, 
one day full of water, and another nominally empty, is 
the most prolific cause of the decay of these too often ill- 
used portions of the machinery of a steam vessel. 

Treatment at Terminal Ports and Conclusion.—On 
arrival in a terminal port there is really but little to be 
done that has not already been mentioned in some part of 
this paper. The use of scum cocks has already been re- 
ferred to, and it is now when the boilers have of necessity 
to be emptied that these should be utilised; but in my 
opinion this is, as a rule, left toolong. If, as I have 
recommended, they are placed high enough to allow 
2 in. or 3 in. still to show in the gauge glass when steam 
is beginning to blow from them, then I say that the 
scumming ought to take place as soon as possible after 
the ship has been slowed down, and when, as it were, the 
water in the boiler is still ‘‘on the boil.” The water in 
the ~~ ought to be sufficient to take the vessel into her 
berth. When everything is finished, and orders passed 
that engines are no longer required, a short blow from 
the bottom does, in my opinion, some little good by re- 
moving portions of the muddy deposit from the bottom, 
but care must be exercised that this blowing does not 
last long enough to bare any of the chamber crowns. 

In the earlier part of this paper I have shown that 
it is necessary that steam head be slowly raised, 
and now I would say it ought to be as slowly lowered. 
Consequently I contend that upon no account should 
the old custom of completely blowing out the water 
and steam be adopted, all that is required in that line 
being what has been mentioned above. As to the ne- 
cessary manipulation of the fires, there is nothing 
except to see that all doors and dampers are securely 
shut, the fires being allowed to die out, and so every 
facility given for the gradual cooling down. I shall fur- 
ther recommend that, if at-all possible, at least twenty- 
four hours should be allowed to elapse before any water is 
let out of the boilers. When this has been done the 
engineer should see that the insides of the boilers are 
dried out thoroughly, as early as possible, light fires bein 
kept in the furnaces for this purpose, if required, and i 
may here remark that a good large fire, carefully built in 
the centre of the stokehole during damp and cold weather, 
cannot, by any means, be looked upon as a useless waste 
of fuel, in fact, I rather consider it the reverse. 

As to cleaning the boilers, I am sure you are all as 
cognisant of what is required as I am, but I have hopes 
that with the appliances which are gradually being placed 
at our disposal, and by careful attention to some of the 
methods of working boilers which are brought before your 
notice in this paper, that the time is fast approachin 
when a moderately hard brush will be sufficient to do al 
that is necessary in that line. 

And now, gentlemen, in conclusion, I shall once more 
impress upon you the fact that the ‘‘treatment of boilers’ 
is asubject which is of vital importance to us all, and if 
in a free and open discussion of its several points, any 
hintscan be given which will tend to improve the system 
of working thatis generally adopted at the present time, 
I shall consider that the object for which this paper has 
been written will have been accomplished. 





H.M.S. ‘ Prquz,” ‘‘ RaInBow,” AND ** RETRIBUTION :” 
ErratumM.—In our account of the machinery of these 
vessels published on page 587 of our last issue, it was, by 
an error, stated that the fans had been supplied by 
Messrs. Paul and Co., of Dumbarton, whereas they were 
made by Messrs. G. E. Belliss and Co., of Birmingham. 
Messrs. Paul are makers of the fans for the two battle- 
ships which Palmer’s Shipbuilding and Iron Company 
have in hand. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Oomrirtzp sy W. LLOYD WISE. 
S4LECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings {s stated 
in each case ; none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 88, Cursitor-street, Chancery-lane, E.C., at the 

oe ten © a cee of the ge me of @ complete 
pw ay so the in each case, given after abstract, unless the 

atent has been sealed, when the date of sealing is given. 
= any time within two months from the date of 
advertisement of the tance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


20,685. W. Lockwood, Sheffield, Pistons. [4 Figs.) 
November 27, 1891.—According to this invention the piston is 
made witha peripheral block 5, of an annular form, with top and 
bottom outer projecting flanges 6 approximately fitting the walls 
of the cylinder and forming with the connecting web7, an outer 
as channel 8, adapted to receive the piston ring. The 

lock 5 is also formed with an inner projecting flange 10, midway 
of its depth, and by means of which it is connected with a central 
annular flanged solid block 11, and with the piston-rod. This 

tion is effected by two outwardly bulged plates, the peri- 
pheries of which are bolted to the opposite sides of the inner 
rojecting flange of the block 5, and the centre parts of which are 
Bolted to the opposite flanges of the block 11. The plates 13 and 
block 11 are made with a central opening, into which the corre- 
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sponding end of the piston-rod is ins2rted. The piston may be 
fitted with a self-expansive ring made with a solid part, on each 
side of which it is continued solid, but is made with a recess of 
about one-half the width and of one-half the depth of the ring, the 
recesses being respectively made on the upper and under or 
opposite faces of the ring, either on the inner or outer periphery 
thereof. The remaining sectoral extent of the ring is formed in 
contiguous layers, each being made of the full width, and of one- 
half the depth of the ring and being formed with a continuing 
part equal in length to a recess and adapted to fit it so as 
to complete the cross-section of the ring. Both these layers 
are united to the solid part, the one springing from the one side 
and the other from the other side thereof. (Accepted October 5, 
1892). 

18,475. T. H. Williams, London. Steam, &c., 
Pumping Engines. (6 Fi,8.] Octeber 27, 1891.—This in- 
vention relates to direct-acting E ppeny J engines having their 
valves operated by steam, &c., and it has for its object to insure 
the positive action of the valves, to regulate the supply of steam 
thereto, and preventing the valves and the main piston striking 
their respective cylinder heads. The motive fluid being ad- 
mitted to the main chest, gains access under the main slide 
valve, and through the main passage to its end of the main 
cylinder, and acting on the piston, causes it to move therein. 
The actuating fluid simultaneously gains access to the large end 
of the auxiliary valve, causing it to close the passage, which 
communicates between its socket and the corresponding end of 
the supplemental cylinder, thereby restoring equilibrium to the 
supplemental piston, and preventingits striking its cylinder cover 
on completion of its stroke. Asthe main piston continues its stroke 
it passes the auxiliary port, and admits steam to the small end of 
the auxiliary valve, but no motion of the valve at this stage takes 
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place. Each end of the auxiliary valve, at the opposite end of 
the cylinder, is at this stage in communication with the atmo- 
sphere orcondenser. The main piston, on completion of its stroke, 
uncovers the other auxiliary port at that end of the cylinder, 
and admits steam to the small end of the corresponding auxiliary 
valve, and reverses it, because of its large end being at that 
moment in direct communication with the atmosphere, and 
thereby offering the least resistance. This action opens the pas- 
sage, which communicates between the auxiliary valve socket 
and its end of the supplemental piston, thereby exhausting the 
motive fluid from behind the latter and reversing it together with 
the main slide valve, whereby the fluid is admitted to the corre- 
sponding main port of the main cylinder, and simultaneously 
gains access to the large end of the auxiliary valve, thereby 
Closing the exhaust passage of the supplemental cylinder, and 
restoring equilibrium to the piston in time to prevent it striking 
its cylinder cover, and also cushions and reverses the main 
piston. (Accepted October 5, 1892). 


19,185, W. Scorer, Harton, Durham. Exhaustless 


e. [1 Fig.] November 6, 1891.—This invention 
relates to means for returning the whole of the exhaust steam 
from the cylinder back to the boiler. The exhaust steam is con- 
densed by means of small vessels fixed to pipes placed between 
the cylinder and exhaust valve. Water taken from the coldest 
part of the boiler is then injected into the small vessels, and 
coming into contact with the spent steam, reduces the indicated 

















heat as to make it easy to force the steam back into the boiler 
through pipes connected thereto and the engine for this purpose. 
The cushion caused at the end of the stroke of the piston is 
used for driving the spent steam, and the water used for 
condensing it back into the boiler. Cocks are fixed to the pipes 
an the boiler and engine, and are made to open and shut 
so as to allow the passage of the exhaust steam and water back 
into the boiler at intervals. (Accepted October 5, 1892). 


20,062. C.D. Abel, London. (La Compagnie Continentale 
ad’ Exploitation des Locomotives sans Foyer, Paris.) Locomo- 
tive maspanee. {8 Figs.] November 18, 1891.—This invention 
relates to locomotive engines wherein instead of generating steam 
by direct fire heat during the entire journey, it is only effected 
during portions thereof. The water in the boiler is heated to a 
high temperature by the furnace, so as to produce steam at a 

ressure above that at which it isadmitted to the cylinders. The 

eat thus produced and stored up, passes into the reducing 
valve D through the pipe C, by which valve it is discharged at a 
reduced pressure, determined by the load E on the lever F con- 

















nected to the reducing valve. The steam then passes into the 
superheater G where it becomes superheated and dried by the 
greater heat of the surrounding steam of higher pressure, and 
whence it then passes to the cylinders, After having stored upa 
considerable volume of water and steam at a high pressure, the 
feeding of the furnace can at any time be entirely suspended soas 
to prevent all discharge of smoke, and the engine be worked 
simply by the expenditure of the power stored up. After 
travelling a certain distance the furnace can again be fed at any 
point of the journey where the smoke is not objectionable soas to 
again store up power. (Accepted October 5, 1892). 2 


20,677. W. R. Jones, Rome, Italy. Furnaces 
[4 Figs.) November 27, 1891.—This invention relates to furnaces 
and consists in means whereby they are adapted for burnin 
inferior combustibles. One furnace is placed above the other an 
the bed of each is made with a narrow groove H, H! running lon- 
gitudinally along it, the bed of the lower one running the whole 
length of the furnace. Each bed is inzined, the floor of the ash- 
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pit being similarly inclined to facilitate the removal of the ashes. 
When the upper furnace is supplied with coke the dust and finely 
divided parts fall through the slit into the lower furnace bed and 
are there burned, the slit in the lower bed being narrower than 
that in the upper one. The air passing over the lower bed sup- 
plying the combustion thereon, becomes heated, and in passing 
up through the upper furnace assists the combustion therein. 
(Accepted October 5, 1892). 


18,412. R. Carson, Kingston-upon-Hull, Yorks. 
Steam Boilers. (3 Figs.) October 26, 1891.—This invention 
relates to steam boilers and has for its object the construction of 
the boiler whereby the furnace, combustion chamber, and tubes 





are so arranged that they are surrounded by water and steam, 
and extract a maximum quantity of heat from the fuel during 
combustion, The furnaces a are placed within the outer shell so 
that they allow of a drop combustion chamber b being fitted at 
their back end, from which chamber a series of tubes d havin 

one end supported in the wall, convey the heat to the front pom | 





of the boiler, where the opposite ends of the tubes are supported. 





At this end a smokebox is situated, which forms a connection 
with an — series of tubes situated above the furnaces a and 
tubes d. These tubes f are of larger diameter than the others d 
and extend the whole length of the boiler from front to back, 
where they communicate with the uptake. A tube C communi- 
cates to the combustion chamber 0 in order to admit air to that 
a and also to permit the discharge of ashes accumu- 
las therein. (Accepted October 5, 1892). 


GAS, &c., ENGINES. 


17,073. W. Hornsby and R. Edwards, Grantham, 
Lincoln, Explosion Engines. [3 Figs.) October 7, 189). 
—This invention relates to liquid hydro-carbon engines, in which 
a combustible mixture is produced by mixing hydro-carbon 
vapour with atmospheric air. The space at the end of the cy- 
linder in which the air and gas are compressed and exploded, 18 
divided by a partition having a port-hole through it. Atmo- 
spheric air is drawn in through valves in varying proportions on 
both sides of the partition, and is heated by causing it to pass 
through a series of plates or wire gauze f. The vaporiser is 
hea’ externally to enable it to cause the oil to vaporise, and 
on the compression of the air charge, to explode the mixture, the 
subsequent explosions causing it to be kept heated sufficiently 





afterwards. The oil or hydro-carbon is injected by a pump, the 
admission being controlled by a double valve (Figs. 2 and 3), 
which opens or closes an inlet to the vaporiser, and at the 
same time closes or opens an outlet for the oil back again, 
the two working instantaneously, and being controlled by a 
governor. The oil inlet from the pump leads to the chamber, in 
which are the two valves j, j'. The oil passing the valve j goes 
by a passage & past the non-return valve A! to the combustion 
chamber, whilst the oil passing the other valve j! enters the 
chamber / and escapes by the overflow /!. The bell-crank lever 
m is connected to the governor and operates the valves; when 
these are pressed down the passage to the combustion chamber is 
a the oil passes out by the overfiow. (Accepted October 


MACHINE TOOLS, SHAFTING, &c. 


16,649. W. J. Brewer, London. Frictional Driv- 
Gear and Bearings therefor. (4 Figs.) October 1, 
1891.—This invention has reference to frictional driving gear and 
bearings therefor especially applicable to electrically propelled 
vehicles. The friction driving gear is tightened up by mountin 
their axles so as to distribute their thrust upon spring presse 
antifriction rollers held in position by guide-rods, which keep the 
rolling contacts in the desired position. In fitting rollers of 
small diameter to the friction driving gear, the ordinary loose 
balls used and the whole of the driving axle and oth«r work- 
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ing parts are surrounded by a collar carrying the antifriction 
devices. The guide-rods for these have their springs placed in 
a position to allow of the cars receiving a jolt without danger of 
breaking the rods or parts of the gear. In fitting antifriction 
wheels to the driving and driven wheels, a large antifriction 
wheel is fitted at each end of the thrust, the guide-rods for it 
passing through bearings supporting the spindles of these 
wheels, and the guide-rods passing over and under the axle of 
the motor, and the axle of the tramcar being supported and kept 
in position by antifriction wheels. (Accepted October 5, 1892). 


ELECTRICAL APPARATUS. 


19,704 J.C. Richardson, London. Application of 
po. rs in Eiectrolysis. (2 Figs.) November 13, 
1891.—The object of this invention is to maintain the depvlarising 
action of a compound, such as an insoluble oxide, next the cathode 
in electrolytic work. When metallic oxides are employed as depo- 
larisers, which are reduced by hydrogen at the cathode, it is 
necessary to stop the electrolytic action while fresh depolariser is 
being introduced ; and to avoid the intermittence caused by this, 
the cathode is so arranged that the depolariser can be intro- 
duced next it regularly by causing either the cathode itself or the 
depolariser upon it to move, so that the latter at one stage of iis 
progress through the electrolyte is partly reduced and at another 
replenished. A travelling broad band may constitute the cathode 
upon which, as it enters the electrolyte, a depolariser is intro- 
duced, and as it emerges therefrom the depolarising properties 
are exhausted. Instead of the cathode itself being caused to 
move through the electrolyte the depolariser may move over the 
cathode, at one point being active, and at another more or less 
inactive, it being gradually reduced in its progress over the 
cathode. (Accepted October 19, 1892). 


19,630. G.G.M. Hardingham, London. (Felten and 
Guilleaume, Miilheim-on-the- Rhine, Germany.) Electric 
Cables. (2 Figs.) November 12, 1891.—This invention relates 
to electric cables such as are used for telephonic communication, 
and where complete metallic circuits are employed. The cable 
A comprises several strands B twisted together and sheeted with 
lead C ; each strand consisting of four flat wires b, b!, b2, b3, each 




















insulated from the others by means of a wrapping ¢, cl, c2, orc? of 
paper. The four wires are arranged flatwise one upon the other 
so as to form an approximately square bar, and the strand is then 
twisted. This latter treatment has the effect of fixing and perma- 
nently retaining the several conductors b, b!, 2, 13 in position in 

lati one ther; but its primary object is to neutralise, 
and thus to prevent the effect of induction between one conductor 
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and another. The conductors }, 3, in conjuncticn with the trans- 
mitting and receiving instruments, form a closed circuit, bl 
and b2 being similarly comprised in another close circuit, Each 
strand in addition to being twisted is served with a coating of in- 
sulating material. When four of the flat wires are grouped to- 
gether in a strand, the alternate or the extreme and mean con- 
ductors can be connected together to form two closed circuits, 
this arrangement destroying induction and securing efficiency, 
particularly in long distance telephony. The flat shape of the 
conductor also facilitates telephonic communication, but does not 
interfere with the employment of insulating material containing 
air spaces when it is desired to reduce the capacity. (Acce; 
October 5, 1892). 


18,451. A, R. Bennett, London. Telephonic 
Switching Apparatus. [3 Figs.) October 27, 1891.—This 
invention relates to telephonic switching apparatus for use in 
conjunction with multiple switchboards when the telephonic 
currents are carried by means of a complete metallic circuit. The 
two conductors C', C2 of the flexible connecting cord are furnished 
with insulated contact pieces A and are joined to the branch 
wires B', B2. These wires are joined at B3 toa wire E connected 
directto the operator's test apparatus which comprises a flexible 
conductor T! furnished with a metallic tip T. A relay operates 
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to close a local circuit containing a battery L and a signalling 
device, such as a telephone O ; the wire from the latter being 
joined direct to the wire E and a battery V consisting of ten 
ordinary Leclanché cells being inserted in the circuit. In Fig. 2 
five metallic circuits are connected to three sections of a multiple 
switchboard. The three wires B+ leading from the junctions of 
the branch wires B', B? are ted to a lead E joined 
to the testing devices. The testing battery is inserted in the 
common lead E, (Accepted October 5, 1892). 


MINING AND METALLURGY. 


12,997. W.and J. G. Patterson, Tynemouth, and 
T. Heppell, Chester-le-Street, Durham. Cutting 
Coal, &e, (3 Figs.) July 31, 1891.—This invention has re- 
ference to machinery for cutting coal, stone, &. A ‘‘ tram” 
mounted on wheels runs on metal rails, and is provided with 
means for securing it thereto. Fixed on this tram is a motor, to 
the driving shaft of which a stout bar of iron or steel is connected. 
This bar is of varying length, and is used for carrying the cutters, 
placed thereon by means of a screw being cut in the bar, a 
similar screw being cut in the centre of the cutter and screwed on, 
one cutter after another, until the required length of bar G is 
made up. The cutters have cutting edges on top and sides, and 
are so placed in position that one particular shaped tool ‘ rips” 
the coal or other material, whilst the next scrapes the projecting 
part left on by the preceding one. If cutters are placed in slots 




















of dovetailed shape in the cutter bar G, they slide in and are 
firmly secured so far as the side pressure is concerned, whilst 
endwise they are secured by an arrang t of ‘‘stopper.” The 
yressure on the shaft, when the machine is in motion, is relieved 
By a bracket stay at the outer end, one end being fixed to the 
machine, and the outer end being under the coal and close 
behind the cutter bar. Upon the cutter bar is fixed a bearing 
which is attached to the outer end of the stay and thus supports 
the end of the cutter bar, and keeps the cutters up to their work 
and reduces the strain and friction to a minimum. Means are 
provided whereby the coal can be cut away in front of the sup- 
port and whereby the cuttings can be carried away. The 
machine is made to travel forward by automatic feed gear, which 
keeps it up to its work as it outs the coal away in front of the 
cutter bar. (Accepted October 5, 1892). 


20,687. J. J. Shedlock, New Barnet, Herts, Pul- 
verising Ores, &c. [6 Figs.) November 27, 1891.—This in- 
vention has for its object the disintegration of ores, &c., and 
consists in admitting the materials into a hopper fitted at its 
lower part witha serrated conical chamber, in whicha cone, also 
provided with serrations, ismade to revolve. The materials in 








passing between the cone and cone chamber are broken into fine 
particles, which are conveyed by plates on to an annular bed, the 
surface of which is formed into aseries of inclines. A number of 
balls are made to rotate over the surface of the annular bed, being 
held in position with scrapers by means of levers, the opposite 
ends of which are connected to a disc attached to the shaft, on 


the upper end of which is fitted the cone, whilst its lower end is 
driven by gearing. The balls being made to travel up the inclines, 
on reaching their highest points fall over, thereby alternately 
subjecting the materials lying upon the annular bed to a pound- 
ing and grinding action, reducing them toa fine state of division. 
Pipes whose mouths are directed on to the surface of the annular 
bed, are connected with a central chamber, through which a 
blast of air, acting upon the pulverised material, carries it forward 
to openings in the casing. In order to pulverise the materials in 
the presence of water the latter is conveyed from the central 
chamber through the pipes, and the stream directed upon the 
surface of the annular bed simultaneously with the materials to 
be pulverised, which, when reduced to the required fineness, are 
carried off by the openings in the casing, these openings being 
connected with a trough, through which the water and fine 
particles pass, and are conveyed into a vessel wherein the solid 
portions subside, the water drawn off, and the solid matter 
removed for further treatment. (Accepted October 1, 1892). 


MISCELLANEOUS. 


19,455. C. E. Houghton, Northumberland, Pennsyl" 
vania, U.S.A. Nail-Making Machines. [16 Figs.] 
November 10, 1891.—This invention relates to machines for cutting 
nails from a rolled plate, and it consists in the adaptation, in asso- 
ciation with the gripping dies of the hine, of opposing point 
cutting dies having point cutting grooves, whereby the point is 
made on the nail blank, while itis held by the gripping dies ; and 
to effect this cutting operation, the point cutting dies are given 
a lateral movement, whereby the cut of the point is effected with 
a direct and also a lateral shear on the blank. The nail being cut 
from the plate and carried down by the cutting knife, is engaged 
by the nipper, which in its forward and upward movement, 


Figd{ 








carries the cut blank against, up, and under the lipof the bed- 
piece, where it is engaged by the moving die and held until the 
header comes up to form the head, which just before reaching 
the latter, and whilst the cutting dies are making the point, the 
header engages the end of the nipper bar and pushes it endwise, 
sliding it on the slot at its bearing, and moving the point cutting 
die, and thus gives the dies a lateral shearing movement and 
cutting and cleaning the point. The nipper is reciprocated verti- 
cally longitudinally by means of the = bar. After the nipper 
bar has been moved endwise by the header, it is carried back by 
the die, when the spring returns it to its normal position. 
(Accepted October 5, 1892). 


17,625. H. C. Shaw, J. Crone, and D. C. Taylor, 
Sutton, Lancs. Mountings for Millstones. [1 Fig.) 
October 15, 1891.—This invention has for its object a method of 
mounting millstones, whereby the neck bearings are well lubri- 
cated, and at the same time kept perfectly free from dust. The 
bearings can be lubricated without difficulty during the stoppage 
of the mill of a few minutes, and the stones can be run for long 
periods without remounting. The central bush A is attached to 
and supported by the pan a, and immediately above, and resting 
on it, isa gland B! having an annular space b to receive the 








oil. The sweep is formed in one with the driving box Cl, and is 
provided with a lid which surrounds the oil reservoir Bl, and 
prevents any dust getting to the bearings. When the sweep and 
driving box are made separately the former is bored and tapped 
and fitted with a pipe which passes up a passage E/, and meets 
the plug F. In the annular space is placed material such as 
worsted, which catches any dirt that might get in. The sweep C 
is cut away for an inch or so, to allow the stones to be regulated. 
Through the driving box is formed an oil chamber E if desired, 
connected with a passage to convey oil to the reservoir Bl, 
(Accepted October 5, 1892). 


17,716. H. S. Cropper and W. Middleton, Notting- 
ham. Printing Machines. [5 Figs.] October 16, 1891.— 
This invention consists of a method of operating the inking rollers 
in printing machines. The upper eg @ of the type bed frame 
carries the ‘*form” a! and inking slabb. The axis of the inking 
roller c is carried in the end d of an arm, operated so as to cause 








it to traverse to and fro over the slab and ‘‘form.” The inking 
roller, in addition to the ordi motion, has a short lateral and 
a partial rotary motion im toit. The truck c! has a plain 
round boss ¢,!*, whilst the other truck c? has either a square or 
a maoy-sided one. The inking roller travels over the “form” in 
the direction of the arrow, and when it has cleared it the latter 
truck c2 comes into contact with an incline ¢ fixed on the lower 








dotted position (Fig. 3), in addition to which the many-sided boss 
c** thereof, by coming against the end of the incline e, is turned 
over to the extent of one or more facets of the boss c?*. When 
the partial rotary and lateral motion takes place the roller is lifted 
slightly above its ronning surface, so as to enable it to move with- 
out injury. The roller c now returns over the ‘‘ form,” and 
occupies a different position in relation to the type from that 
which it occupied in its downward motion, and after having 
passed upwards over the ‘‘ form ” the truck c' is brought into con- 
tact with the incline f fixed on the upper end of the right rail a2, 
which causes the truck and its roller to revert to its original posi- 
tion, when the roller cis ready fora repetition of the movements. 
(Accepted October 5, 1892). 


18,959. A. Feldmann, Bremen, Germany. Treat- 
ment of Ammoniacal Liquors. [8 Figs.] November 3, 
1891. —This invention has for its object the complete utilisation of 
ammoniacal liquors by insuring a prolonged contact between the 
steam and the ammoniacal liquor on a large surface. The apparatus 
is built in the shape of asingle closed receptacle, the base of which 
is formed by a shallow compartment containing lime, and occupy- 
ing the whole width of the receptacle, the rest being divided into 
two concentric parts by means of a vertical partition of cylin- 
drical shape ; the inner part communicates at the bottom with 
the base of the bottom compartment. The annular outer part 
which surrounds the inner or lime space is divided into a vertical 
series of cells by means of horizontal partitions, the lowest cell 
serving as collecting chamber for the spent ammoniacal liquor, 
This liquor enters the apparatus at the top, and accumu- 
lates in the uppermost cell until it has reached the mouth 
of an overflow tube leading to the next lower cell. From this 
it is led into a third cell by an overflow, and so on until 
it has arrived in the outlet chamber. When the liquid is in 
each cell, it comes in contact with the steam ascending from 
the next lower one through vertical tubes placed in the interior of 
annular hoods. After the liquid has descended through several 
cells it flows into the lime space through a pipe which terminates in 
the lower part of the lime chamber wherein the necessary mixture 
is made, and the resulting liquid ascends in the inner lime space, 
whence it enters the cell immediately below that of which the 
contents had been discharged. Subsequently it passes through 
several cells, where it comes into contact with the ascending 
steam, and finally arrives in the collecting chamber, from which 
wa liquid can be drawn off by a cock. (Accepted October 19, 


19,777. T.C. J. Thomas, London. Tank Furnaces 
for Making Glass. [2 Figs.] November 14, 1891.—This inven- 
tion has reference to the construction of tank furnaces for the 
manufacture of glass. The frit of which the glass is made is sub- 
jected whilst in a molten state to the action of a blast of oxygen. 
The wall of the tank furnace is formed with downward inclined 
gas passages having their outlet end terminating below the level 
of the frit, and to the inlet ends the oxygen supply pipe is con 
nected. The tank furnace may be provided on each of three» 
its sides with inclined gas p ges formed in refractory matezia 
that projects inwardly from the wallof the furnace, and to the 
outlet ends of the passages which extend through the sides of 
the furnace are connected branches from a supply pipe passing 
round the three sides of the furnace and c ted to a 

eupply pipe provided with a regulating valve. (Accepted October 
19, 1892). 


21,707. E. W. Anderson, Erith, Kent. Suspended 
Lifts. [7 Figs.] December 11, 1891.—This invention relates to 
suspended lifts. Safety gear is applied to the balance weights of 
lifts, so that if the weight rope breaks the weights are caught on 
their guides and prevented from falling and doing damage. The 
lift is stopped automatically by tappets on the valve rods, which 
are acted upon not only by the cage, but also by the balance 
weights, so that if the tappet actuated by either cage or balance 
weight slips, the other tappet is still available, and stops the lift, 
or if the cage or weight sticks in descending the other will 
operate. A weighted friction coupling is applied in lifts worked 
by worm gearing ; this coupling is introduced between the worm 
gear and the rope drum, so that in the event of a sudden stoppage 
or start, the coupling willslip alittle and relieve the strain on the 
worm teeth. In electrical lifts, in order to equalise the work in 
ascending and descending, the cage is overbalanced to the extent 
of about one-half the weight of the load to be lifted, so that, if 
fully loaded, the work ding and d ding will be equal. 
If these lifts are driven by endless chains, the motors actuating 
the latter are suspended in slides weighted so that the ropes are 
always kept uniformly stretched for gripping the drums. The 
ropes pass over a gripping groove on the driving pulley, then 
back round a guiding pulley, and finally round a second groove 
in the former pulley and thence to the lift. (Accepted October 19, 











19,285. R. J.and A. Edwards, London. Grinding 
and Polishing Tubes, Bars, &c. [18 Figs.] November 
7, 1891.—This invention relates to means for grinding off the 
rough edge left longitudinally upon the surface of brass caged 
iron tubes and for grinding and polishing flat, square, &c., bars. 
Two tables are arranged sufficiently far apart, and upon one is a 
bearing in which revolves a transverse shaft provided with fast 
and loose pulleys by which it can beset in rapid revolution. Upon 
this shaft is fixed a pulley round which an endless driving 
band is passed, this band also passing round a corresponding 
pulley revolving in the bearings in the support at the other end 
of the apparatus. This last support is movable some distance 
toward or from the first one in orderto keep the band sufficiently 
stretched. This is effected by arranging the bearings at one end 
of a vertical lever, the other end of which turns upon a fixed axis 
and its loose end carrying the bearings having attached to it 
cord passing over a pulley and provided with a weight. Upon a 
cylindrical tube a socket, which can turn freely thereon, is con- 
nected to a horizontal table, having bearings in which revolve a 
transverse shaft carrying a pulley, round which the endless band 
passes, the frame being also provided with a guide pulley at each 
side of the former. If the band is set in rapid revolution the 
transverse shaft upon the table is also made to revolve rapidly, 
while the table carrying it can be moved longitudinally along the 
fixed tube, and can be turned upon it for a short distance without 
interfering with the revolution of the shaft. Upon the front end 
of the shaft is the grinding device consisting of a disc, round the 
circumference of which is stretched a strip of emery. A table is 
arranged below the edge of the grinding disc, and carries the 
tubes to the ground. Its outer edge can be raised or lowered for 
adjusting the bar to the exact height required, and it carries a 
weight by which the grinding disc is kept from falling cn the 
tube when a handle is released. (Accepted October 19, 1892). 
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JOHN BELLAMY, 


MIL...£.W ALI, LONDON, Fi. 


Telegrams : HIGH-CLASS 


«« BELLAMY, LONDON. B O I L E R S 


IN IRON OR STEEL. 


Lancashire, Cornish, Vertical, 
Tubular, or any type. 


TRON OR 
STEEL BUOYS, 
TANKS, 
CISTERNS, 


Funnels, &e., &e. 


' High-pressure Cylinders for 
Air, Gas, or Water, made for 
any pressure. 




















TAME ‘BLAKE 


NEWTON HEATH, 


MANCHESTER. 
















PATHINT 


As used by the largest Steam- 
ship Companies in the World. 


FEATURES: | / 
Great Strength, | i 
Durability, : 
Accessibility, 
Economy of Fuel. 





ALL THESE BOILERS ARE MADE 
WITH LARGE WET BACK COM- 
BUSTION CHAMBERS. 


NO BRICKWORK . 2S | 
REQUIRED. : ; 


R. NAPIER & SONS, Glasgow, 
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WALLWORK AND WBLLS’ PATENTS. 
POWERFUL, PORTABLE LIGHT FROM OIL. 


OVER GOOO SOLD. 





As by P. &0., nas Se Ort, Seementiontignn, 
pet ine. 


it GOVERNMENTS & ALL LEADING FIRMS. 


BEWARE OF IMITATIONS. 








For 150 & I6O lbs. WORKING PRESSURE. 








Various Sizes in Stock & Progress. 


A.C. WELLS & C0. , >i pitcras,” "LONDON 
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ROBERT BOYLE! & SOn’s 
LATEST IMPROVED PATENT SELF-ACTING 


AIR PUMP VENTILATOR, 














50 PER CENT. REDUCTION IN PRICE. 


‘ Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 


Strorgly made of the best Stes!, Galvanized, and finest Workmanship. 


And LIFTING MACHINERY 


See Advertisement, Sept. 23, page 10. 





64, Holborn Viaduct, LONDUN ; 110, Bothwell Street, GLASGOW. 9829 





Tejegrams ‘Smith Rodley 


THOMAS. SMITH, a DSINTHGRATORS, CRUSHERS & BONE MILLS, 


Steam Crane Works, Rodley, near Leeds. 8901 t ae a ee a — 
anes See eae ee A The Machines we ti so long Manufactured for London 
Middlemen we now be to Buyers direct at greatly 


EMERY WHEELS pe ~ P=} 




















eaeeeeeeeeeeeesese GRINDING MILLS 


a. 
PRICE LISTS FREE ON APPLICATIO DISINTEGRATORS. 


MITCHELL'S EMERY WHEELCO., Mill 8t., Bradford, MANCHESTER 


emcee mentor 
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FOR THE BEST 


Glyde Rivet Works C7.j/ EMERY WHEELS, 


GLASGOW. 
Best Rivers, Srixns, Woop Sorsws, Screw Bours,}] ROOPER & HARRIS, Ld., Emery Works, Stafford. 
Nors. 9531 9798 


Established in 1875 at East Greenwich as A. H. Bateman & Co. 
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WEIGHING MAOHINERY. 


Hodgson? Lead \WMOEAG 


I bnIhon; 


Yoohd SEAN 
ae hg LTE M PUMPS eal le FOR CATALOGUES TO 
Henchutr. | eee |BARRY, HENRY & CO., Ltd., ABERDEEN, 


Tele. Address—“ WEIGHING, MANO iKSTEF.” LONDON.E.C. 3 and 4, Lime Street Square, London, E.C. 9685 


DAVEY PAXMAN & CO., ., Engineers, COLCHESTER, 
- wen AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


Portable and Semi-Portable Engines, Vera Hoty Winding Engines, net Semi-Fixed cate and 
Semi-Fixed and Boilers, Vertical es and Boilers, ilers, 
Horisontal Ganga Por and Semi-Portable —— Horizontal ele 
Vertical Engines and Boilers, Cornish, Lancashire, and other 

ti Newoastle, 1887 
Competitive Trials at ~ suby, 100, open te alt . makers. Thee ONLY PRIZHS 


team 
i fs =. £200 for Best Compound Portable — | 


£100 for Best Single-Cylinder Portable Engine, 
"ls bap og P. i EE a eo fie ee oi . in fuel, excellence of design, and emooth and 


omy | 
5 t. lo , 
a AR, wat the oP ree cae wer in fuel than that of the most 


#P vw tare ies Avast Wo COLD MDA wd ONE SILVER MED Se aoe ea ont Sean 


sin Parts Soke fF conta DAVEY PAXMAN & - O., ENGINEERS, COLCHESTER 


Double LONDON OFFICE: 78, QUEEN VICTORIA STREET, E.C. 


REFRIGERATING & ICE-MAKING MACHINERY. 


j@ 1650 MACHINES SOLD. WF 


1008 for Breweries. | 124 for Ships’ Holds, &c. | 12 for Sugar Refineries. 
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220 for Meat Freezing and Storage. 40 for Dairies. 9 for Candle and Stearine Work 
110 for Ice-Making. 32 for Chemical Works. 95 for Various Purposes. we 


ALL BIZHS GHNERALLY IN STOCE OR IN PROGRESS. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. 2830 


BELLEVILLE BO rTrLEFR Ss. 


EIST DBSIGMN, 1i84e9.-—-PATBUNTAD.—_LATIBST FW, isssa. 


MARINE TYPE Meg! STAN TYPE is in use in all industries. 
The is a or supplying the motive power and different auxiliary services board f Wi 
7 and Merchant Ships, Launches, Yachts, &c. an condiiaiel 
The PORTABLE TYPE, with or without Engine, for home industries. 
BELLEVILLE DONKEY PUMPS for feeding high-pressure boilers. BELLEVILLE REDUCING VALVES for reducing steam pressure, 
BELLEVILLE ANTI-FRICTION PASTE for stuffing-boxes. BELLEVILLE GREASE for steam, water, and gas cocks. 


GRAND PRIZE, isssd. 


BELLEVILLE BOILERS WERE INCLUDED IN THE SPECIAL COLLECTION OF GREAT FRENCH MECHANICAL INVENTIONS 
AT THE UNIVERSAL EXHIBITION, 1889. 
Particulars of Installations of more than 2000 HP.: Société des Mines et Fonderies de Zine da la Vieille-Montagne, 3123 HP. (from 1868 to 1891.) 
Lebaudy Fréres, Sugar Refiners, Paris, 2796 HP. (from 1880 to 1891. ) Société des Hauts Fowrneaux et Forges de Denain et d’ Anzin, 2208 HP. (from 
1879 to 1891.) Compagnie des Fonderies et Forges de Bességes, 2011 HP. (from 1872 to 1890.) 




















BELLEVILLE BoiLerts. 


Telegraphic Address: “BELLEVILLHB, SAINT DENIS (SHIN®E).” 
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THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorRESPONDENT.) 
(Continued from page 601.) 

Mr. Scrro’s philanthropy does not stop with the 
park he has laid out. At the time of our visit, he 
was completing an enormous marine aquarium, 
having excavated, at a great expense, a large plot 
containing many acres at the base of the cliff, and 
in the centre he has left a part of the original rock, 
which will be anisland. Adjacent to this aquarium 
are very large swimming baths provided with an 
arrangement of steam pipes by which the water 
may be heated to any desired temperature, the 
floors of them being cement. This is to be free to 
the public. The method of supplying the sea water 
shows not only that Mr. Sutro is an engineer, but 
that his experience with the celebrated Sutro Tunnel 
is stillin his mind. The sea water comes through 
a tunnel connected with a large storage basin. 
The latter is so located that at high tide the water 
dashes over its sea face, then by means of gates 
it can be fed into the aquarium or baths as desired. 
Any sand in suspension is caught in transit and 
returned tothe ocean. Mr. Sutro’s pastime is to 
inspect all this work daily, and oftener even, and 
this growing monument to his munificence and 
philanthropy must be a constant source of delight. 

After leaving this hospitable mansion, the party 
were driven through Golden Gate Park for the 
city of San Francisco, having seen what Mr. Sutro 
has done, and quietly learned its lessons. He is 
busily engaged in making a most attractive park out 
of the adjacent sandhills. About 1013 acres are con- 
tained in this tract, and fine roads and promenades 
are to be seen in all directions. Several beautiful 
statues have been erected, one of the finest being one 
to President Garfield. The great attraction of this 
park is, however, the conservatory, constructed of 
glass and iron, and 250 ft. long by 60 ft. in width, the 
dome rising to a height of 58 ft. Itcontains many 
exquisite varieties of flowers and a fountain of unique 
design—viz., a swan surrounded by magnolias up- 
holding a bowl in which is a mermaid holding on 
her shoulder a sea shell, in which the fountain 
plays. 

The suburbs of San Francisco were the next 
points visited, and well repaid the excursion. No 
visitor should omit seeing Berkeley and Oak- 
land just across the bay, and easily reached by ferry- 
boat. These places are principally occupied as 
residences for the San Francisco business men, and 
are full of beautiful drives bordered by many mag- 
nificent houses. San Francisco has also several 
fine clubs, one of the principal being the Pacific 
Union ; near by it is the Cosmos Club, one of the 
most home-like places imaginable. The Bohemian 
is also celebrated, taking in, as its name implies, 
journalists and actors for the most part, although 
comprising in its members some of the leading 
men of the city. That evening there occurred one 
of those hospitable receptions which serve to make 
life brighter. 

No visit to San Francisco is ever considered 
complete until a trip has been taken through 
Chinatown, and receiving an invitation from a city 
official to accompany a party of Boston aldermen, 
guests of the city, the writer saw this portion of 
San Francisco in its entirety and to its dregs. It 
is all very well for eastern men and for foreign 
nations to talk about the inconsistency of Ameri- 
cans in proclaiming America as a land for the 
oppressed of all nations and then labouring to ex- 
clude the Mongolians. Let any one who entertains 
these sentiments—because such views are purely 
sentimental—if he is a man of intelligence, make 
one careful visit to the Chinese quarter in San 
Francisco, and he will be confronted with a problem 
which cannot be solved by theory, but wili require 
the most careful study of a most practical nature. 
It is not that Chinese are more vicious than other 
nations ; to their credit and to our shame, it may 
be said, they can claim a favourable comparison 
with a far higher civilisation, But they establish 
themselves in a strictly exclusive community whose 
whole aim is hostile to the principles of our govern- 
ment ; they live in a way that is demoralising and 
degrading ; they are not amenable to any influences 
tending to improve them, and what is worse than 
all, they never assimilate with the people around 
them so as to be brought in contact in time with 
anything which may tend to elevate them. Living 
as they do, they are brought into direct competi- 
tion with our labouring classes, and are enabled to 





affect seriously the source of livelihood of our 
citizens. They add nothing to the wealth of the 
land, but in time return to China taking with them 
the money they have accumulated. This is neither 
the time nor place to discuss the Chinese question, 
but with these thoughts in view, which are full of 
suggestiveness, the reader is asked to go to China- 
town, and the distance is so short that in five 
minutes’ walk from the best parts of San Francisco 
the visitor finds himself in the heart of this foreign 
quarter. 

Fascinating place ! where one is suddenly trans- 
ported from the western city with all its high civi- 
lisation to the very heart of China, where the 
wearers of the pigtail swarm on every side in gar- 
ments of gorgeous hues, where the strongest 
odours fill the nostrils and the strangest sights 
greet the eye. As for the shops, with their 
gilded carvings and embroidered stuffs and tiny 
images and the sweet perfume of the sandal-wood, 
they were simply enticing, and our ladies spent a 
large part of their time there trying on one loose 
robe after another, admiring the delicate china, 
and attempting conversation with the affable little 
Celestials who patiently followed them about. One 
round-faced boy was particularly untiring, and 
showed us carved ivory and lacquered trays without 
end. As he spoke very little English we communi- 
cated principally by signs and nods, he grinning 
with delight when he caught our ideas. We bought 
a number of trifles, which he carefully packed in 
straw, and on our asking if he would be sure to 
send them in time, he replied with a smile of 
pride— 

‘* Yes, yes, five between six.” 

One of our party who was an enthusiastic pho- 
tographer was much disappointed in Chinatown, for 
the people ran from him as if from a plague, and 
though he spent a whole afternoon there he was 
utterly unsuccessful. Taught by experience, how- 
ever, he returned the next day and adopted the 
following ingenious tactics. He would stroll along 
the street in most nonchalant manner, with his 
camera open and set, staring at the buildings and 
behaving rather strangely. Gradually a small 
crowd, principally composed of children, would 
follow him at what they fondly supposed to be a 
safe distance. When the pattering footsteps assured 
the fox that the geese were close at hand he would 
quickly shake off his abstraction, whee], about and 
snap them as they scattered. Some of the results 
were excellent photographs, and others were 
laughable views of flying pigtails. The streets are 
thronged at all hours of the day and night with 
Chinese, both men and women, boys and girls, for 
in the space of four or five city blocks are packed 
some 30,000 of these people. Chinese shops line 
both sides of the streets, and are extremely 
interesting to the visitor. The drug stores are 
a study, all the contents being brought from 
China. Snake skins, powdered locusts, together 
with many herbs and drugs, are on the shelves. 
Dried fish, edible birds’ nests, fruits, nuts, &c., 
are to be seen in the grocery shops. What 


.the butchers’ shops contained, not even a Solomon 


could have decided, for there is no nation 
more adept in the art of concealment, and they 
carry it to the highest point of perfection in their 
viands. The joss houses are to be seen also, 
and a visit to them is quite interesting. The 
walls of the entrance are covered with what seem 
to be the labels to fire crackers, but on inquiry we 
were told they were the names of subscribers to a 
collection. If this was true, the Chinese in America 
are liberal to their gods. On ascending one flight 
of stairs we were met by a priest, who sold us bun- 
dles of fragrant wood to be burned asa prayer or 
offering. There were embroideries on the walls of 
dragons and other monsters in heavy gold work. 
There were three hideous idols placed behind tables, 
on which were offerings apparently of fruit and 
food, but evidently the Chinaman has found this 
expensive, so with true economy he has substituted 
for the real article an imitation in coloured 
wax or some other plastic material. The ceremony 
begins with sounding a gong to wake the joss, who 
is always in a somnolent state, then little tapers 
are burned before him, and the priest prostrates 
himself, and for all the visitor knows, may 
beseeching the joss to remove the intruder to 
Sheol at the earliest opportunity. There was a 
large spear in the joss house, which the Chinese 
riest declared very heavy, and only to be handled 
by the joss, but we lifted it with but slight effort. 
The next place of interest visited was the Chinese 





restaurant. It was clean and attractively furnished, 
and remembering St. Paul’s injunction, ‘‘ Eat those 
things that are set before you, asking no questions 
for conscience’ sake,” we followed it. The tea 
was very fine and the sweetmeats were delicious. 
The cigars, too, were satisfactory. 

If Chinatown was enticing in the daytime, when 
the pitiless sunlight showed all the dirt in the 
streets, how doubly fascinating was it at night, 
when in the uncertain light of the swinging paper 
lanterns it seemed like a strange scene from a fairy 
tale! Gazing down the dimly lighted street, a 
bright spot showed a goldsmith sitting cross-legged 
before a jet of flame, his yellow face bending over 
his work. It was interesting, too, to stand near 
some butcher’s shop and watch the people going 
in to buy the strange-looking wares, or passing by 
in the square of light before the door, the women 
in their loose, graceful robes, some of green cr 
scarlet silk, embroidered with gold, and the tod- 
dling children clothed in four or five colours at once, 
with pink and blue silk braided in their shiny cues. 

‘* But,” says the reader, ‘‘all this is interesting, 
and nothing appears to justify your charges against 
this people.” No, my friend, all this is above 
ground. Now descend at night this flight of steps 
in a dark alley, and enter into a narrow passage 
some 10 ft. below the ground. You would probably 
imagine yourself in a mine, passing along one of its 
gangways. The guide opens a door after having 
taken the precaution to tell you to puff well on 
your cigar. You notice there are similar doors 
along this passage at intervals. You sce seated on 
a stool a figure smoking, and note around this den, 
which is about 6 ft. square, there are three tiers of 
rough bunks, each one containing a sleeping figure. 
You are indeed in ‘‘ underground China.” In this 
room are twelve Chinamen, with absolutely no 
ventilation or light, except from a small lamp, 
who are consuming whatever oxygen the lamp has 
left by their tobacco or opium, as the case may be. 
There are thousands literally living just this way. 
A little larger room may contain more men, that is 
all. The idea is to give each man just enough 
room to lie in, say 6 ft. by about 2 ft. Even swine 
have more room. The food is cooked over a com- 
mon fire, and consists mostly of rice or refuse, 
perhaps both. The sanitary condition is something 
appalling, and why they don’t die by the score no 
one can say. Any other nationality would be extinct 
from this cause alone. This visit was carried on 
for considerable time, with occasional retreats to the 
surface for air, for the writer determined to see 
for himself and not accept any one’s statement. A 
few years ago this trip would have been attended 
with great personal risk, and ended abruptly with 
the disappearance of the seeker ; now, however, it is 
not dangerous, unless one encounters a drunken 
Chinaman and has arow with him. In one den we 
saw living in a place just large enough to hold 
three persons standing, an insane blind Chinese 
woman, with a parrot, a cat, anda dog. It is im- 
possible to depict these scenes any further in a 
history like this. Let the reader’s imagination be 
stimulated with the statement that there are worse 
scenes than these described, as to their filth and 
squalor, and we will pass at once to a more cheerful 
Chinese subject, viz., the Chinese theatre. 

The entrance to this place is through an under- 
ground passage, with small dressing-rooms leading 
off it, and the doors were open so that we were 
allowed to see the actors ‘‘ making up” for their 
various parts. Here the similarity of features be- 
tween men and women was an advantage, for all 
the female characters are personated by men, and 
with a little rouge and a judicious use of paint the 
deception is perfect. After a few words with these 
people, we ascended a short ladder, and found our- 
selves at the back of the stage, and in front of 
upwards of 1000 people. The whole lower floor 
or pit was packed with Chinamen, all standing, 
while the women and children were in the gallery. 
A place was made for us at the right hand and 
alongside the orchestra, who never cease playing. 
The music may appeal to the Chinese ear, but it 
seemed to us the most dreary sound imaginable. 
There is no scenery, and the action took place 
mostly on the left side of the stage. We were 
so large a crowd that we encroached very much 
on the space allotted to the actors, who were 
obliged to make their entrances and exits through 
our number, but this did not seem to bother 
them, nor did our presence and conversation. The 
play went on, and even the terrible fight where the 
villain stabbed the heroine in the face, and her 
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blood literally ran upon the stage (by some Chi- 
nese trick), occurred within reach of our arm. The 
coquetry of the female imperscnators was quite 
worthy of the original type, and their airs and 
graces were as natural as possible. What all the 
play was about we did not know, but the Chinese 
audience were very much interested, and showed 
as much excitement as a Chinaman ever allows him- 
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and smiled and sobbed according to circumstances. | 


The actors’ costumes were very elaborate, especially 
the dresses of the female characters in a wedding 
scene. Incase ofa panic or a fire, escape would 
have been impossible for most present, and realising 
this we did not stop to see the conclusion, but 


slowly threaded the dark passage and found our- | 


selves in the alley-way. We then visited gambling 





Fic. 538. Tue Yosemite: Ex Capitan. 


when luck ran against them, and not even a wink 
from the loser of more than a week’s wages on a 
single jack pot, for they play American poker with 
as much grace and boldness as an old Californian 
native. Nor did the winner show any signs of 
exultation. The game went on in perfect silence, 
each man indicating the amount he wished to bet 
by showing it, and no one uttering a sound. On 


self. The women and children were more moved, | houses and saw themost imperturbable countenances . our offering consolation to the loser with the re- 
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mark, ‘“‘Better luckee next time,” he replied without 
the slightest emotion, ‘‘ Badee luckee, three weekee 
washee gone hellee.” 

The last evening in San Francisco was marked by 
a delightful reception, where we were privileged 
to listen to a most interesting paper by a lady 
whose mother was one of the early settlers in 
California. In this the daughter described most 
graphically those exciting days when the gold 
fever drew eager crowds from the east into the 
wild forests, where some made a fortune in a 
day, and others lost money, health, and even life 





in a hopeless unrewarded search. At the close of 


| the evening each lady was presented with a large 


bouquet of rare sweet peas of most beautiful and 
unusual colours, which had been sent by a gentleman 
who has given much of his time to their cultivation. 

Before starting on the Yosemite trip the tourist 
should most certainly go to the office of the Stage 
Company, opposite the Palace Hotel, and meet Mr. 
Samuel Miller, the agent for this company. He 
will not only form the acquaintance of a most 
amiable and genial gentleman, but will get valuable 
suggestions of his journey and be able to see views 


























of the glories to come. Half an hour spent 
there will be well employed ; the writer speaks 
from personal experience. Having completed our 
arrangements, we started the next afternoon to 
realise all the bright dreams of our boyhood, for 
to us the Yosemite had always been a vision of the 
future, something we had fondly hoped might 
become a reality, and we may say at the outset 
that we were not disappointed in any particular. 
As we left San Francisco by the Oakland ferry- 
boat a sea-fog swept around the great headlands, 
and by the gleam of the setting sun made the 
entrance in reality 4 ‘‘ Golden Gate.” A map 
showing the location of the park in its relation 
to San Francisco is given in Fig. 49, while the 
valley itself and the various trails to different 
points of interest appear in Fig. 50. 

The next morning found us at Raymond, where 
we had to leave our pleasant conductor, Mr. Cooke, 
for a season, and commit ourselves to the guidance 
of the Yosemite Stage Company. But our trust 
in this company was not misplaced, they have 
systematised the transportation in a thorough 
manner, and the journey, which of necessity is 
somewhat fatiguing, is made as easy as possible. A 
large amount of money is spent annually upon the 
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roads, and the stages are roomy and comfortable. 
The drivers are careful men and full of interesting 
stories, which they will unload on the slightest 
provocation. The horses are most excellent ; they 
are strong and are well c»red for, and start with a 
run, showing they are not overworked. Relay 
stations are placed at seven to eight miles apart, 
and it was stated that over 400 horses are employed 
in this service. Sothen the reader may imagine 
the party after a good breakfast at Raymond seated 
in their stage, and ready for departure. 

The writer approaches this part of his narra- 
five with great misgivings, for a proper descrip- 
tion of the glories of the Yosemite should be 
written bya Ruskin and be illustrated by a Turner. 
Thus only would full justice be done to the mag- 
nificence of the various spots we visited, and the 
pictures that were presented to us. But as this is 
’ impossible, the reader must be contented with the 

plain statement of facts, and let his imagination 
supplement the accompanying illustrations. The 
distance to the Wawonah is 36 miles, and the 
time necessary is eleven hours, with one hour’s 
stop for lunch, and with relay stations every seven 
miles. The day was warm and the dust was pre- 
valent, so that occasionally at the relay stations 
we had to be excavated, for we were gradually 
becoming like the remains found in Pompeii. The 
road also was quite steep in places ; and our stage 
took vertical angles of more or less inclination as 
we proceeded. There was no special beauty in the 
rolling ground over which we were passing, except 
the wild flowers. It is impossible to describe 
them, for they were of every colour of the rainbow, 
and of an innumerable variety of shapes. The 
bushes around us were white with perfumed 
bloom, and in the grass were a thousand ex- 
quisite flowers, so tiny that they seemed made for 
fairies. We gathered quantities of them, and were 
constantly jumping from the coaches for this pur- 
pose, but the lovely wild things faded almost as 
_soon as they were plucked, like the scented rushes 
of Alice’s dream. We lunched at Grant’s, where 
we were separately dusted before we entered the 
house, and after an excellent dinner and a short 
rest we proceeded on our journey. Now we 
climbed steadily, and soon we were in the piner. 
All around us the great trunks rose into the air, the 
bark of some beautifully marked and seamed, 
while high above our heads the feathery green 
waved against the deep bluesky. Once, at a turnin 
the road, the mountains parted and we looked 
through the clustering peaks far out on the plain 
below, which was gleaming in the amber sunset 
light. Soon the sky was aflame with gold and 
orange, and full of drifting pink clouds, and as we 
lunged deeper into the mighty forest, still the 
right glow shone beneath the trees. Then in 
the space above us gleamed the stars, and the 
long shadows crept across the ground, making 
the great trees even more awe-inspiring. 
We reached the first night’s station at Wawonah, 
and stopped at the hotel. The Palace Hotel at 
San Francisco was cited as one of the worst 
managed hotels in the writer’s experience, but 
Wawonah is supreme in his mind as surpassing 
it. And what is most aggravating is the fact 
- that the proprietors apparently mean to do what 
is right, but are utterly without any system in 
their management. As there are three heads to 
the establishment, it is utterly impossible to fix any 
responsibility. If you complain of anything it is 
always the brother who is absent that is guilty, in 
accordance with the French proverb, ‘‘ The absent 
are always wrong.” The writer in desiring rooms for 
his ladies was told that one of the brothers had 
actually slept in a bath tub the night before, and he 
ought to be glad with any accommodation. He re- 
plied, there was no accounting for tastes, and if 
the gentleman was a descendant of Diogenes that 
was his misfortune, and added he Lad remarked 
that the brother was round-shouldered and was glad 
to know the reason. It is best to keep your temper, 
however, for you are absolutely in their hands, 
and as they control the majority of the stock on 
the stage routes there is no escape, you have got 
to go their way and stop at their house. The food 
is good and the rooms clean and comfortable, so 
all that is needed is one head, and that one belong- 
ing to a systematic man, The situation of the 
hotel is very picturesque, and the studio of an 
artist who lives opposite the house is one of the 
attractions of the place. A visit to it is most 
restful, and the gentleman himself is one it is a 
pleasure to meet, 





One of the enjoyments of the hotel is, after your 
own party is located, to sit on the piazzas and watch 
the struggles of the new arrivals, and if you have 
kept your temper and succeeded in obtaining accom- 
modation, it is most amusing to see the outbreaks 
of others, knowing in advance they will only fare 
worse for indulging in their natural inclination. 

We left Wawonah at about seven the next day for 
a 26-mile ride to Stoneman House, and were due 
there at 2 p.m. It was delightful to whirl away in 
the fresh cool air and sparkling light of the early 
morning, through the pines where the monster 
coneslay beside the road, where the brilliant emerald 
moss clothed every dead limb, and the mistletoe 
hung in garlands from the oaks. And still we 
climbed until we were beside the snowbanks, and 
all left the coaches to plunge our hands in it, and 
gather the gorgeous red snow flowers. Many of us 
walked long distances in the bracing air, stopping 
to drink at the icy springs and the shallow brooks 
through which the horses splashed. At noon we 
reached the cliff above the Yosemite, and as we 
gazed down the wonderful valley, a silence fell 
on all of us, Such a view as this may not be de- 
scribed, and the reader is referred to Fig. 51, 
which will convey a faint idea of it. 

As we descended we heard the noise of the many 
cataracts, whose echoes fill the valley with a never 
ceasing sound ; on every side they clashed and 
sparkled over the cliffs, combing down in a dozen 
shining lines, or leaping abruptly in a foaming 
stream. On one side the little Ribbon Fall 
poured through its dark gorge in wavering foam, 
making one leap of 2000 ft., and another of about 
1000 ft. more, and on the other, the Bridal Veil 
(see Fig. 52) darted like a thousand snowy arrows, 
falling 860 ft. at one leap, while its cold breath blew 
on us as we passed, and just above it swept the thin 
silver of the ‘‘ Widow’s Tears” (so called because 
it runs dry every six months). Behind the pale 
front of El Capitan, which rises to a height of 
7012 ft., and is shown in Fig. 53, were masses of 
purple cloud, and the thunder echoed through the 
cafion, lending its sound to that of the rushing 
water, and seeming the fitting voice of the Great 
Spirit whose abiding place is the steeps and the 
mountains and the mighty waters. In the valley 
raced the Merced River, dimpling in the rain, which 
now fell in big drops. The aromatic perfume of 
the woods rose in the dampness, and the odour of 
the flowers grew more sweet. We heard the crash 
of the Great Fall of the Yosemite, and saw its 
white waters plunge 2548 ft. on the rocks beneath, 
shrouded in floating grey mists. We reached our 
destination, Stoneman’s, exactly at two, for these 
stages leave and arrive with the punctuality of 
trains, and we all agreed that we had already been 
fully paid for the trouble of our journey. 


(To be continued.) 





THE BRIENZ AND ROTHHORN RAOK 
RAILWAY. 
By Cuartes 8. Du Ricne PretiEer Ph.D., 
Assoc. M.I.C.E. 
(Concluded from page 596.) 

Brakes.—The principle of using the cylinders also 
as air brake, which wastirst applied by Riggenbach on 
the Righi line, is also used on the Rothhorn engines, 
the motion being, for that purpose, reversed on the 
descent, whereby the atmospheric air sucked in at 
each piston stroke is pressed into the steam pipe 
and there stored until, after a few revolutions of 
the wheels and without artificial letting off, its 
pressure arrests the motion of the pistons. For 
letting off the air, a special pipe is provided, which 
runs from the steam pipe to the driver’s cab, where 
it is fitted with a stop valve, which during the 
whole of the descent acts and is regulated by the 
driver just as is the steam regulator on the ascent. 
The more the valve is opened the greater the 
speed, and vice versd; while upon the valve being 
shut, the train stops almost instantaneously. Be- 
sides this air brake, each engine is fitted with two 
ordinary powerful screw brakes, one on the side of 
the stoker for stopping the train in stations or 
when shunting, the other on the side of the driver, 
which is a safety brake in case the other two 
brakes should fail to act. Both these screw brakes 
act by lever transmission on discs fitted on both 

inion axles, and each independently of the other 
is able to arrest the train almost instantaneously 
on the steepest grade. ach of the carriages 
is similarly fitted with a powerful screw brake 





acting on a disc fitted on the pinion axle, the dimen- 
sions of the brake being: radius of handle, 
18 centimetres (7.08in.); pitch of screw, 1 centi- 
metre (0.4 in.); radius of screw, 2 centimetres 
(0.8 in.) ; ratio of transmission at screw-lever arm 
1 in 4 and at blocks 1 in 4. 

The cost of the engines which were built at the 
Swiss Locomotive Company’s Works at Winterthur 
was 42,000 frs. (16801.) each, complete and includ- 
ing carriage ; that of the carriages, which were sup- 
plied by the Swiss Industrial Company, of Neu- 
hausen, near Schaffhausen, was on an average 
8000 frs. (3201. each, exclusive of 12,500 frs. (5000. ) 
for engine and carriage reserve pieces. 

Total Cost of Construction and Equipment.—This 
works out as follows : 


Land and expropriation (mean francs £ 

lfrane per square metre = 

8d. per square yard)... ... 100,000 4,000 
Earthworks ong ay ... 800,000 12,000 
Tunnels ... cus ey. .. 275,000 11,000 
Bridges and culverts ... .. 75,000 3,000 
Permanent way, 9.0 kilometres 

(5.63 miles), including pack- 

ing and ballast ee ... 800,000 12,000 
Rack bars, double, including 

fastenings... wt ... 275,000 11,000 
Eighteen rack points and cross- 

ings... ne ae .- 18,000 720 
One rack turntable... -- 12,600 500 
Four water stations with tanks 

and pipes bg ee .. 8,000 320 
Stations, sheds, smithy, huts, 

and sundries . 90,000 3,600 


8 kilometres double telephone 
line with apparatus... .. 4,500 180 
Boundary and kilometre stores 
gradient, distance boards, 





and sundries ... sae 1,C00 40 
Furniture and tools... -. 10,000 400 
Rolling stock, four rack engines, 

four passenger carriages, and 

reserve pieces... ie ... 220,000 8,800 
Administration, engineering, 

and general charges... . 75,000 3,C00 
Interest during two years’ con- 

struction ie a ... 100,000 4,000 
Financial charges and work- 

ing capital... ae ... 236,000 9,440 

Total ae ... 2,100,000 84,000 


Equal to 276,316 francs per kilometree=17,684/. per mile. 


The permanent way and the rolling stock were 
made from Mr. Abt’s designs, and the works were 
carried out under contract by Messrs. A. Lindner, 
C.E., of Lucerne, and T. Bertschinger, of Lenz- 
burg. The cost of the Pilatus line was 561,000 frs. 
per kilometre (35,904l. per mile) ; if, therefore, 
the Rothhorn line had been constructed on that 
system, with grades up to 40 per cent. and more, 
its length would have been about 5 instead of 7.6 
kilometres, viz., one-third less, yet its total cost 
would have been about 600,000 frs., or 24,0001. 
more. 

Cost of Working.—A comparison with the returns 
of the other most frequented Swiss mountain lines 
(Tables, Appendix I.) shows that in 1890 the Righi 
line carried 101,000, the Pilatus 37,000, the Utli- 
berg (Zurich) 68,000, and the Generoso line 20,000 
passengers, the working season or year of the two 
former being limited to four months, from June to 
September, and the passengers in all four cases 
being counted separately for ascent and descent. 
Owing to its proximity to Interlaken, as well as to 
the Brunig Railway, the Rothhorn line claims a 
trafic not inferior to that of the Pilatus, viz., a 
mean of 18,000 passengers per working year of 120 
days, equal to 36,000 for the double journey, or 150 
and 300 passengers per day respectively. This 
requires, at 48 passengers per train, three trains 
per day in each direction ; and as in the early 
season the trains are only on an average two-thirds 
full, whilst in the height of the season the trains 
have often to be run in duplicate, the average may 
be taken at four trains per day, equal to 7.6x2x4 
x 120=7300 train kilometres, or 4500 train miles 
per season. As one journey up or down occupies 
80 minutes, including stoppages for taking water, 
and the equivalent length is 59 for one and 118 
kilometres for two trips, one engine can easily per- 
form two up and down journeys, or 30 kilometres, 
or about 20 miles actual length per day, so that, as 
a rule, one or two engines are in reserve, and only 
in cases of exceptional pressure of traffic all the 
four engines are run on the same day. The cost of 
Saarbruck briquettes is 32 frs. (26s. per ton). On 
the Righi line the average consumption of fuel is 
28 kilogrammes per train kilometre (99 lb. per 
train mile) of up and down journey, whereas on 
the Generoso (Abt’s engines) it is only 21 kilo- 
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TABLE No. I.—Cost or Construction oF Swiss Mountarn Rattways. Appendix IT. ae Se 
Summit Levels of Mountain} Above Sea ax 
Cost - Construction Railways. Level. 
Equipment. Seeman re ‘ i ay es ee 
Length = 
— i ilo-| Steepest ;metres| ft. 
poh Grade. Gauge. System. Superga (Turin) oa os 642 2106 Wire rope 
Per Kilo- | por mile Giessbach (Brienz) .. --| 663 2175 |Rack & wire rope 
metre. | ss : Rowhach-Heiden(Constance)} 792 2598 Rack. 
| z “er baw es os = 816 £677 — n 
toad r cent. fr. £ in. . in. orthern ific, U.S, --| 870 2854 itto 
1 Ti phi (Lucerne) ie --| 7.0 “ 25 319,000* | 20,416 144 | 4 af Riggenbach’s ladder & engine. | Burgenstock (Lucerne) . | 879 | 284 | Rack & wire rope 
1875. Arth-Rhigi (Zug) .. ee --| 112 21 426,000 27,264 1.44 4 8 Ditto San Salvatore(Lugano) ..| 883 2897 Wire rope 
1875. Rorschach-Heiden (Constance) .. 5.5 9 400,000 25,600 1.44 4 & - Ditto Widensweil - Einziedeln : 
1875. Utliberg(Zurich) .. .. ..| 9.2 174,000 | 11,136 ‘<< : it —- pom eed ea x) iain et eae 2000 - pe . 
. i an S| 48 561,000* | 35,904 . er’s double vertic - | Hollent' ack Forest) .. esion and rac 
1889.  Pilatus(Lucerne) .. 8 ; chek-acente = — a — Semmering Caae.. .-| 898 | 2046 , Adhesion a 
re 5 22 200,000* 12,800 | ’s differentiated rack an runig (Lucerne “a ..| 1004 3298 |Adhesion and rac 
_— coer: . wo | 2 | BM atte Tongue (Jura)... :.| loi | 3336 Adhesicn 
i 7 7.6 25 276,000 17,684 0. . Grindelwald (Interlaken) ..| 1057 3467 itto 
= Sew |. 10:5 | 17.8 | 76,000 | 4864 | 1.00 | 3 8 | Riggenbach’sladder & engine. | Beatenberg(Thune).. ..| 1116 | 3660 | Wire rope 
1880. Friedrichsegen (Lahn) 2.5 10 75,000 4,800 1,00 3 3 Ditto Mont Saléve (Geneva)* --| 1142 3746 Rack 
1883.  Drachenfels(Rhine) . 1.5 20 150,000 9,600 100 | 3 3 Ditto St.Gothard .. ..  ..| 1155 | 3788 Adhesion 
1874. Kahlenberg (Vienna) 5.5 10 166,000 | 10,624 | 144 | 4 8} Ditto ae CUCL ee wee 
1889.  Achensee (Tyrol) ae ae 16 | 326,000 | 20,864 | 1.00 | 3 8 Ditto Mont Serrat (Spain) <:| 1287 | 4057 ae 
1887. Gaisberg (Salzburg .. we Re 54 25 310,000 19,840 ° ontCenis . ie ee 1esion 
Arlberg .. ee ee --| 1310 4297 Ditto 
In course of construction : 222 000 14,208 1.00 ee Riggenbach’s rack and Abt’s psoas Be Pacific ee ee 1312 4204 Ditto 
Wengern Alp (Interlaken)... r 6.0 20 5 , . vision engine. Brenner... Rovard “| 4367 4484 Ditto 
; a ; Aix-les-Bains-Revard* 1611 4956 Rack 
i “ 20 £22,000 14,208 1.00 3 3 | Riggenbach’s ladder & engine. : F 
aaaae bing oe os = 963000 16°832 0.80 | 2 7} | Abt’s rack and pinions, — a a = 5278 paiatios and rack 
Mont Saléve (Geneva) .. ..| 9.0 | 25 | 245,000 15,000 | 0.80 | 2 7 Ditto —ee. «| eS ae 
ix-les-Bains- we 9.0 22 | 389,000 | 24, ; os Re ED 
Scnafberg (Saiskanmmergut 6.0 | 25.5 | 300,000 | 19,200 | 1.00 | 3 3 Ditto rene | SS) ae aa 
Montserrat (Barcelona) 7.1 15 358,000 22,592 | 5 Wengern Alp(interlaken)*..| 1885 6183 Ditto 
ge. <n Mount Washington, U.S. . | 1909 6262 Ditto 
* Exclusive of hotel. Cost of hotels: Pilatus, 450,000 francs ; Righi (Vitzaun), 250,000 francs ; Generogo, 250,000 francs. —e, (Geneva)* —.. = os Bate 
+ Extension of Montreux and Glion Riggenbach rack and wire-rope railway. Schyni Platte a nteraken 2070 erst Ditto 
APPENDIX I. Central Pacific(U.8.)..—.. 2140 7021 esion 
1. Recerprs AND WorKING ExPENnsEs, 1890. Rothhorn(Brienz) .. ..| 2252 | 7388 














. Paesengers | 
*Capital Ex- | Length : Train 
pended on | of Line. Cassied. Kilo- 
Line and Kilo- 


Equipment | metre. Per Season} Per Day. ‘Sotel. 


Gross a 
| metre Receipts.| penses.+ Cent. | Kilo- bay | Receipts. | 
. | 


| | 
| | 


‘ Per | Net 
wales _— Per | 


Net | Return 


on 
| Capital. 
| 





























francs | francs francs francs | s.d. | francs | per cent. 
Righ ..| 2,235,000 70 101,132 843 26,490 | 462,063 | 192,851 | 41.7 7.68 910 | 269,212 a 
Pilatus ..| 2,312,000 4.3 37,317 31L 14,907 276,118 | 116,390 | 42.2 7.81 | 10 1 159,728 | 5 
Generoso | 1,810,000 8.5 19,304 161 13,911 91,885 47,423 | 51.6 3.42 4 5 44,462 2 
Utliberg | 1,600,000 9.2 67,421 562 27,386 97,401 58,180 59.7 2.14 29 39,221 | 2 








* Exclusive of cost of hotels. 


+ The working expenses refer to the line only, exclusive of hotels and outside charges. 


t After providing for hotels, outside charges, sinking and reserve fund. 


3, WorKING EXPENDITURE PER TRAIN-KILOMETRE AND TRAIN-MILE, 1890. 
































Righi. Pilatus. Generoso. | Utliberg. 
| 
Per Train- Per Train-| Per Train-|Per Train- Per Train-|Per Train- Per Train-|Per Train- 
Kilometre’ Mile, Kilometre! Mile. Kilometre} Mile. Kilometre} Mile. 
i francs | s. d. francs 8. d. — 8. d. ——- 8 ¢ 
Maintenance and superintendence a oa 1.93 2 5 0.59 09 4 06 | \ 0 
Train service and es repairs a aa 155 | 20 1.36 1 8 0.55 08 0.36 0 5 
Locomotive power and renewals ws | S86 | 66 4.41 6 7 1.95 2 6 1.04 14 
Administration and general charges .. --| 0.70 | 010 1.45 19 0.52 0 8 0.24 0 4 
| 768 | 9 8 7.81 99 | 342 44 | 214 | 29 
Train-kilometres.. .. 0. +s 26,490 14,907 | 13,911* | 27,389 





* In the year 1891 the number of engine or train kilometres was 23,206, 


4. Locomotive Power, 1890. 





















































l 
Total per Cent. : 
Fuel, Oil, and | Maintenance | } * Total per | Per Train- Per Train 
Wages. | and Renewals. | Sundries. | Total. of Working Kilometre. | Kilometre. | il 
bees frs. rcent.| frs. per cent. frs. per cent.| francs per cent. francs francs s. d 
Righi .. oe 35,205 = 37 | 83,116 = 35 1070 = 1.00 | 94,716 | 73 13,531 3.50 46 
Pilatus .. ..| 22,909 = 35 15,021 = 24.5 | 648 = 0.52 | 65,752 58 13,159 4.41 5 8 
Generoso ..| 15,869 = 59 1,768 = 6.5 251 = 0.5 27,089 | 66 5,312 1.95 26 
Utliberg.. +-| 11,328 = 40 | 6,429 = 22.6 | 744 = 1.5 16 64 3,180 1,04 1 8 
2. Workinc EXpENnpDITuRE, 1890. 
| | | 
| Maintenance Train Service Locomotive | Administration | Total. 
Total per ‘and Superinten- and Carriage Power and and General Total | ig 
—— Kilometre.| denceper | Repairs per Renewals per Charges per otal. ae 
| Kilometre. | Kilometre, Kilometre. Kilometre. | PerTrain| Per Train 
| | Kilometre) Mile. 
fra. frs. percent., fre. per. cent.| _frs. per cent. | frs. per cent.| per cent.| fre. s. d. 
Righi_ .. a 27,549 6424 = 23 | 4991 = 18 13,531 = 49 | 2603 = 10 100 7.68 9 10 
Pilatus .. ee 23,277 2510 = 11 3667 = 16 13,150 = 66 | 8950 = 17 100 | 7.81 10 1 
Generoso oe 9,299 1128 = 12 1455 = 16 6,312 = 57 | 1404 = 16 100 | «38.42 | 4 5 
Utliberg.. ee 6,461 1506 = 23 1070 = 17 8,180 = 49 | 705 = ll 100 | 214 | 29 
\ \ | | 








grammes for about the same amount of work done ; 
hence on the Rothhorn line it may be taken at 
25 kilogrammes per train kilometre or 72 lb. per 
train mile. 

As is seen from the Tables (Appendix I.) which 
the writer has abstracted from the statistics of the 
Federal Railway Department for 1890, the work- 
ing expenditure of the Righi, Pilatus, Generoso, 
and Utliberg lines is 41, 42, 51, and 59 per cent. 
respectively, giving an average of only 47 per cent. 
of the gross receipts, although on the Righi and 
Pilatus the cost per train-mile works out at nearly 


10s. This remarkably moderate percentage is due 
not only to economical working and administra- 
tion, but chiefly to the fact that during eight months 
of the year, when the regular train service is sus- 
pended, the expenses of train service and locomo- 
tive power are practically nil, and that the autho- 
rised passenger rates (1 fr. per kilometre=15.3d. 
per mile) are sufficiently high to make a four 
months’ service remunerative for the whole year, 
notwithstanding the high cost of construction and 
equipment. 

The Federal Government Cuncession of the 








* Lines in course of construction. 


Rothhorn line, which is granted for eighty years 
with power of purchase after twenty-five years, 
fixes the maximum fares at 10 frs. and 6 frs. (8s. 
and 4s. 9d.) for the up and down journey respec- 
tively ; the fares actually charged, however, are 
only 12 frs. (9s. 7d.) for the double journey, which 
on the assumption of 18,000 passengers per season 
yields 216,000 frs., less 47 per cent. working ex- 
penditure, 101,000 frs., equal to 115,000 frs. net, 
or a gross return on the capital of about 5.5 per 
cent. The net return on the capital of the Righi, 
Pilatus, Generoso, and Utliberg lines, shown in 
the Table (Appendix I.), is 7, 5, 2, and 2 per cent. 
respectively. 

Conclusion. — Although the capital outlay on 
Swiss mountain railways has, in several instances, 
proved excessive owing chiefly to the erection of 
costly and unremunerative hotels on the summit, 
yet their number is increasing every year, and 
every new line, according to its more or less con- 
venient position, gets its share of the 1,500,000 
tourists who, according to official statistics, now 
annually visit Switzerland. In the annexed Table, 
No. I., the writer has worked out the cost of con- 
struction of the principal continuous rack lines in 
working order or in course of construction in and 
out of Switzerland. 

It will be seen that, with the exception of the 
Pilatus Railway, the great majority of the con- 
tinuous rack lines recently opened and in course of 
construction have adopted Abt’s differentiated rack 
bar and pinion system, the mean cost of steep grade 
and narrow gauge (80 centimetre or 2 ft. 74 in.) 
lines being about 18,000. per mile. The leading 
principle of the system is division of work and of 
strain; and the advantages resulting therefrom 
may be summed up as follows : 

1, The rack-bars or bars can be adapted to sharp 
and semicircular curves, and hence admit of the 
line following the sinuosities of the ground, and of 
@ narrow gauge of 80 and even 65 centimetres 
(2 ft. 7.5 in. and 2 ft. 1.6 in.) being used, thus in- 
suring economy in construction. 

2. The differentiated rack-bars and pinions in- 
sure continuity of grip, and hence a smooth and 
noiseless motion of the engine ; and 

3. The differentiated and simultaneous grip of 
parallel pinions fitted on successive axles insures a 
maximum degree of safety even in the event of an 
axle or of a tooth of the pinions or rack-bars being 
fractured. 

These important merits of the system, already 
demonstrated on lines in the Hartz Mountains, in 
Bosnia (Rama and Sarajevo), in Styria (Eisenerf 
and Vordernberg), and in Greece (Diakophto and 
Kalawryta), which are worked with Abt’s com- 
bined adhesion and pinion engines, have now 
also been confirmed on continuous rack and steep 
grade lines such as the Generoso, and in an even 
enhanced degree on the Rothhorn Railway, in 
which the system has been brought to a high state 
of perfection, 
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two fixed and two running ends, the latter passing over 
two suitable fairleads at the outer end of the jib, and 
being connected by a crossbar which carries the 
ordinary swivel and hooks for making attachment 
to the weight to be lifted. It has already been said 
that there are two cylinders of unequal diameter, one 
174 in. and the other 55in. The latter is provided 
for keeping the lifting rope and slings taut when the 
boat is attached. When there is any movement of 
the sea, and it is seldom indeed that there are not 
waves, this arrangement is almost a necessity, for the 
lifting of a heavy boat is a most difficult operation, 
and attended with considerable risk, however smartly 
the duty may be carried on. The small ram is not 
powerful enough to lift the boat, being only about 
24 tons capacity, but is sufficient to keep a strain on 
the rope and so take up all slack. The arrangement 
of valves is such that the main ram cannot be brought 
into play until the small cylinder has put the strain 
on. There is also provision for the escape of water 
from the cylinder when the ram is driven back by the 
falling of the boat on the waves. 

The slewing motion is obtained by means of two 
cylinders fitted with rams 16 in. in diameter, and 
having a direct thrusting power of 90 tons. These 
cylinders are placed vertically beside the pillar of the 
crane. The head of each ram carries a pulley. A 
chain is provided, one end of which is attached to one 
of the cylinders, and from thence passes over the pulley 
at the head of the ram working in that cylinder. 1t 
then descends, and passing over a guide pulley takes a 
turn round a drum attached to the bottom of the 
pillar as shown. A similar chain passes up from the 
drum over another guide pulley, and then up over 
the pulley on the head of the other ram, and finally 
dowa beside the cylinder to which the end is attached. 
It will be seen that by raising one ram and lowering 
the other the chains will cause the drum on the foot 
of the pillar to revolve and thus swing the davit. This 
part of the mechanism is of much more than the usual 
power and strength in order to provide for the heel of 
of the vessel. The turning cylinders and the valves 
in connection with them are arranged so that the jib is 
under control in both directions, but as an additional 
safeguard against taking charge and to provide for 
times when the water and pressure may be shut off, 
powerful brakes, actuated by a couple of handwheels 
on deck, are provided. The turning range is 250 deg., 
which is sutticient to enable a boat to be picked 
up from alongside and placed in almost any posi- 
tion on deck. The davits being placed 40 ft. apart 
it is obvious that they can only serve the side on 
which they are placed respectively, but in order to 

rovide for all contingencies — through one davit 
coming disabled—the six torpedo boats are stowed 
in crutches fixed on movable trolleys which run on rails 
“agrees athwartships. Wormwheel gearing is provided 
or traversing the boats from one side of the vessel to 
the other, 

In addition to the two torpedo boat davits described, 
the same firm has fitted hydraulic lifting, topping, 
and slewing gear to a derrick on the ship. This is 
adapted for dealing with launches up to a weight of 
about 10 tons. The lifting arrangements are similar 
in principle to those adopted for the hydraulic davits, 
and are shown in Figs. 7 to 11 on page 629. The 
cylinders are placed vertically near the heel of the 
derrick. The topping machinery also consists of a 
cylinder with a plunger, multiplying sheaves, and a 
flexible wire rope, but the cylinder is telescopic so as 
to economise space; the load of 10 tons can be lifted 
through the full lift of 25 ft. from the water level at 
the rate of 90 ft. per minute. The topping of the 
derrick with the load can be done at the rate of 20 ft. 
per minute. The slewing into position is effected by 
means of hydraulic bollards. In the official tests this 
derrick was required to hold up, turn into position, 
and lower a weight of 20 tons, in order to test the 
strength of all the parts. There are four turning bol- 
lards or vertical winches worked by hydraulic power. 
These are provided for hauling purposes and give a 
direct pull of 30 cwt. 

The hydraulic davits were tested before being taken 
over in three ways. The first test consisted off lifting 
the full working load of 20 tons through the full lift 
of 40 ft. at the rate of 90 ft. per minute, traversing it 
through the full range at a speed of 45 ft. per minute, 
and then lowering the load. A load of 25 tons was 
then lifted, traversed and lowered through the full 
range. The last test consisted of holding a load of 40 
tons, traversing it through the full range, and then 
lowering it. The tests were carried out to the satis- 
faction of the Admiralty authorities. 

The pumping eS for working the cranes and 
derrick hoist are in duplicate, and are of the compound 
horizontal tandem type with direct-acting pumps. The 
two high-pressure cylinders of each engine are 13 in. in 
diameter, and the two low-pressure cylinders 27 in. in 
diameter. The steam pressure is 1001b. per square 
inch. The engines are specially designed for working 
without an accumulator, and are fitted with hydraulic 

overnors for regulating the speed according to the 
Tomands for water. When the hydraulic gear is not 





in use an automatic arrangement shuts off steam, 
so that the engines only work three revolutions per 
minute. There is also an automatic auxiliary valve 
to admit steam to the low-pressure cylinder when 
required. When the engines are working slowly, and 
there is no draught on the pressure water, the surplus 
is discharged through spring-loaded escape valves. 
Next to her boat-lifting gear, the most novel feature 
about the Vulcan is the steam factory she has on board. 
All large war vessels very properly carry a small 
machine shop fitted with a lathe and other useful tools 
and appliances, so as to be independent of extraneous 
help for small repairs. The Vulcan, however, has to 
render extraneous assistance to the little craft she is 
intended to convey; to be, in fact, a perambulating 
hospital and dockyard to her torpedo fleet. For this 
reason the arrangements for carrying on engineering 
work are very complete. In war time such a ship as 
the Vulcan would undoubtedly be in great request 
even if there were no torpedo boats to tinker ; indeed, 
it might be feared that a good deal of her attention 
ook be diverted from her legitimate business. The 
werful 20-ton davits would enable heavy weights to 
e lifted out of a damaged consort, and the unusually 
complete appliances afford a ready means of —— 
out repairs. It would be a great thing for an admira 
to have a vessel like the Vulcan attached to his 
flag, and no doubt it would be a popular thing 
in the Navy if more vessels of this kind were 
constructed. Every one knows how glad naval 
officers are to be independent of the shore, and 
even the best class of engineer officers are willing 
to take a good deal of responsibility to keep out 
of dockyard hands. It may be that the Vulcan 
is only the germ of a mighty change to come, 
and in a few years we shall hear Admiral Colomb, or 
perhaps a more developed Colomb of the future, advo- 
cating the abolition of fixed dockyards, and sending 
all Portsmouth, Pembroke, Devonport, and Chatham 
to sea at 20 knots, or such other higher speed as 
advanced engineering may then give us. For the 
present it is sufficient that the Vulcan can reconstruct 
torpedo boats, both hull and engines, there being the 
necessary appliances on board for the purpose. On 
the upper deck is situated the smithy at the fore end 
of the deck-houses. In the centre is the principal 
forge, by Alldaysand Onion. It is 3 ft. by 3 ft. 6 in., 
which is large enough to do anything necessary for 
torpedo boat construction. The draught can be ob- 
tained from a machine fan or by a hand-driven fan. 
In this department are the usual necessary appliances, 
such as anvils, vice benches, pipe-bending machinery, 
and so forth. It was originally proposed laying down 
a horizontal steam hammer, but it was afterwards 
thought that this might be too much for the ship, 
so an hydraulic forging press by Tannett, Walker, 
and Co. has been substituted. In this department 
there are also the necessary appliances for braziers’ 
work, The principal shop is on the protective 
deck forward, and here is a Fletcher’s patent 
cupola, the pit for casting being at the side on the 
slope of the protective deck. Here iron and brass 
castings can be made of sufficient size for torpedo boat 
work. The blast for the cupolais obtained from a fan 
on the bulkhead. The forward boiler funnel serves as 
a chimney. This room contains the machine tools, 
consisting of five lathes, two planing machines, two 
shaping machines, two drilling machines, one slotting 
machine, one punching and shearing machine, one 
circular saw, and other necessary appliances, They 
are driven by a separate engine, the shafting being 
overhead. In this shop are two pairs of Willans 
engines, driving two Siemens dynamos of 4000 ampéres. 
There is another similar set of electric light machinery 
aft below the protective deck. On the same deck 
forward on the port side is the capstan engine. In 
this compartment is the ship’s ventilating fan, 4 ft. in 
diameter, driven direct by a Brotherhood engine. On 
the platform deck below is the submerged torpedo 
room, where the air-compressing machinery is situated. 
There are two sets of air-compressing engines here by 
Belliss and Co., and another set aft. There are two 
air reservoirs, also by Belliss, containing fifty tubes 
each. The pressure goes up to 1700 lb. to the square 
inch. Either compressor will charge either reser- 
voir, the whole being interchangeable in all ways. 
There are two submerged torpedo tubes with shield 
bar and impulse gear of the service pattern. The 
torpedo is held by the bar until it is clear of the 
ship, so as to prevent it being deflected by the rush 
of water past the side of the ship—or rather the 
rush of the ship through the water—before it is clear 
of the port. The submerged torpedo tubes are very 
solid masses of brass, The tube with shield bar and 
impulse gear is composed of 5 tons 13 cwt. of brass, 
the sluice valve in the ship’s side through which the 
torpedo passes weighs 1 ton3cwt. These were made 
at Chatham. When it is remembered that the shield 
bar is made to protrude for a distance of 9 ft. at right 
angles from the side of the ship, and is designed to 
hold the torpedo up in a line with its course when the 
ship is going 20 knots, it will be seen that something 
solid is required. The bow and stern torpedo tubes 





are of ordinary construction, and very similar to those 
fitted in torpedo boats. They are fixed in the struc- 
ture of the vessel, and therefore to direct the torpedo 
on a given course one has to manceuvre the ship. 
There are, however, two training torpedo guns in the 
waist. They are above water and are pivoted in the 
side of the ship by a ball-and-socket arrangement. 
There are, therefore, as already stated, six torpedo 
discharges, two of which consist of training guns, 
the other four being fixed. We believe the full com- 
plement of torpedoes which the ship will carry will be 
thirty. These are carried below the platform deck. 

Another notable feature about the Vulcan is the 
equipment she carries for laying mine fields. Below 
the platform deck, and under the machine shop, is the 
mineroom. Some of these mines are of about 1200 lb. 
in weight, and are nearly 5 ft. high. They stand in 
racks, and have an overhead railway for shifting them 
from part to part. There isa second mine room aft. 
A big mine will contain 500 Ib. of gun-cotton. There 
are 84 mines carried. Below the platform deck are 
also the small mining stores and magazines. Through 
here we pass to the hatchway of the main magazines 
and also to the small arm magazines. Abaft the engine- 
room on the platform deck is the hydraulic pumping 
room. We have already made reference to the machi- 
nery here. The hydraulic machinery for working the 
boat derrick is aft. In this hydraulic room are two 
sets of air-compressing machinery by Belliss, the same 
as in the submerged torpedo room. In each of these 
hydraulic rooms there is also a 4-ft. fan with a Brother- 
hood engine. There is also one in the front room for 
ventilating forward. In the starboard hydraulic room 
is one of three war dynamos, These are placed below 
the protective deck so as to be out of danger as far as 
possible. Under the bydraulic pumps are the suction 
tanks, which are built intc and form part of the struc- 
ture of the ship. The steering engine is by Forrester, 
and is connected direct to the rudder head. 

The following are the boats carried by the Vulcan : 
Six second-class torpedo boats, a 53-ft. vidette boat, 
a 40 ft. steam pinnace, and a 30-ft. steam cutter. The 
boats not fitted with steam machinery are two 42-ft. 
mining launches, two 28-ft. cutters, one 36-ft. pinnace, 
one 27-ft. whale boat, one 30-ft. gig, one 20-ft. gig, and 
two 14-ft. dinghies. 

We will conclude this somewhat desultory notice of 
the ship with a brief record of the machinery. The 
main engines are by Humphrys, Tennant, and Co., 
and are very noble examples of their class. It may be 
mentioned that the following particulars were compiled 
before the trials of the vessel. We have already com- 
mented on the Vulcan’s trials, and at present we have 
nothing to add to our previous remarks, although we 
propose returning to the subject at afuture date. For 
this reason we prefer to leave the following statements 
as they stand. 

The ship is fitted with two sets of triple-expansion 
engines capable of exerting 6000 indicated horse-power 
each, when working under forced draught, with an air 

ressure in stokehold equal to 2 in. of water; the com- 

ined weight of the machinery is about 1100 tons. The 
sizes of cylinders to each set of engines are 40 in., 
59 in., and 88in. by 4ft. 3in. stroke, making 100 
revolutions per minute at full power. Brass con- 
densers : One for each set of engines, with 6750 square 
feet of cooling surface to each condenser. Circulating 

umps : Four sets—two spare—for —— water 
through condenser, and can also pump from bilge in 
case of leak at the rate of 2000 tons per hour collec- 
tively. Boilers: There are four large double-ended 
boilers 14 ft. in diameter by 16 ft. 9 in. long for driv- 
ing main engines, and one smaller boiler 12 ft. 3 in. in 
diameter by 9 ft. 3in. long for working auxiliary 
engines. The working pressure is 155 lb. per square 
inchabove theatmosphere. The boilers are fitted with 
corrugated furnaces with 655 square feet of firegrate ; 
and are constructed of steel throughout. The auxiliary 
engines comprise two bilge pumps, two fire engines, 
two main feed engines, two auxiliary feed engines, 
steering engine, four sets of air-compressing engines 
and pumps, each set capable of compressing 20 cubic 
feet of air to a pressure of 1700 lb. per square inch in 
seventeen minutes, with 90 1b. of steam pressure, three 
electric light engines, 400 ampéres and 80 volts each, 
two double distillers capable of producing 300 gallons 
of pure secondary water per hour collectively, capstan 
engine, workshop engine driving the machine tools, 
two steam a Sve for hydraulic service, two 
20-ton cranes, Fairbairn type, and eight fan engines for 
producing air pressure. 





LAUNCH OF PONTOON DOCK. 

We illustrate, on page 625 of the present issue, the 
launch of the second half of the off-shore pontoon dock 
belonging to the Smith’s Dock Company of North 
Shields, and built by the owners themselves from the 
designs and under the superintendence of the inventors, 
Messrs. Clark and Standfield, of 11, Victoria-street, 
London. The present pontoon, which forms the 
second half of the complete dock, was launched on 
June 25 last, and was put into the water from the 
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same berth that saw the launch of the first half some 
six months previously. 

Both these launches, which were carried out on the 
same lines, and which met with equal success, possess 
some interest to the engineer and shipbuilder from the 
fact that, owing to exigencies of space, these structures 
had to be launched sideways; that is to say, with 
their broader side presented to the water. And, 
moreover, this space was so restricted that there was 
only just room enough between the river wall and the 
boundary of the yard to receive one pontoon at a time, 
and even this had to be built so close up to the water 
that there was no space left for it to get up a good 
‘‘ run” before striking the water. Further, the problem 
was rendered more complicated by the shape of the 
dock itself, which is of the one-sided type, having a 
raised vertical side running along one edge of the pon- 
toon only, and therefore requires to be ballasted 
before it can float on an even keel. 

The dimensions of these pontoons are 167 ft. 6 in. by 
65 ft. 6 in., the body or pontoon proper being 8 ft. 
deep and the high side 37 ft. 6 in. high with a beam 
of 8 ft. The total weight at the time of launching 
was close on 900 tons, including about 140 tons of 
water ballast. 

The weight of the dock was taken on six long 
launchways A extending over the whole breadth of 
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8 ft., it follows that it presented a surface of resistance 
of no less than 1340 square feet. 

Secondly, it was necessary to have the ends of the 
ways brought down as near as possible to the water, 
so as to give the dock as little drop as possible, and as 
it was desired not to cut the quay wall itself they 
were rounded off to a rapid slope. It was intended 
that they should come to within an inch or so of the 
level of the spring tides, but on the day appointed for 
the launch of the first half it was found that the water 
did not come up to within a couple of feet of the 
expected height, and after waiting three more tides 
without improvement it was decided to launch with a 
drop of 2 ft. or more off the ends of the ways. 

No harm to the dock was to be feared from the 
sudden drop, but there was the danger of its centre of 
gravity getting outside the ends of the fixed ways 
before sufficient of the pontoon was in the water, when 
the dock, on reaching this point, would have tipped 
up on its ways, and thereby put a nasty strain both on 
itself and on the ways, as the whole weight of 900 tons 
would at that moment have been carried on six points 
of small dimensions. Furthermore, the loose water 
ballast in the outer compartments of the pontoon 
would have rushed forward at this moment, thus 
throwing the centre of gravity still further forward, 
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the pontoon, and two short ones B bearing only under 
the high side, supporting the extra weight of this 
structure. The position of these ways is shown on 
Fig. 2 above. They were of the hollow and half- 
round type, and the dock was blocked up directly 
on to them by short packing pieces and wedges. 
Owing to the dock being built at one angle and 
the ways being laid at another, the outside edge of 
the pontoon was at some considerable height above 
the fixed ways, and it was necessary to provide against 
any tendency that the blocking might , a to cripple 
or capsize, especially as the greater beam of the dock, 
as compared with the length of the ways, made any 
slight inequality in the laying of them tend to retard 
one end more than the other, and so set up a swaying 
action tending to twist the dock off the way. This 
was provided against by fixing the diagonal timbers 
between the ways and the front of the pontoon as 
shown in the figure, and also by bracing together each 
outside pair a ways at the top end. In a similar 
manner the fixed ways were also well stayed sideways 
by strong diagonals well let into the earth or butted 
against any solid structure that came handy. The 
necessity for these precautions was proved by the 
results, for the tendency of the dock to sway on its 
cradle was apparent during the actual launch, and left 
its traces on the ways themselves, although, thanks to 
the adequate precautions taken, without any mishap 
arising therefrom. 

The slope and general arrangement of the ways 
themselves is shown on Fig. 4, page 625, which repre- 
sents a side elevation of the dock with its ways and 
launching triggers. The dock itself was built to a 
slope of 1 in 24, and the ways, which are laid on a 
curve, have the same pitch at the top end but rapidly 
increase the slope until at the water end they attain 
the maximum of 1 in 44. 

This somewhat excessive slope was rendered neces- 
sary by several causes. In the first place, the depth 
of water outside the quay wall was, at one end at 
least, sufficiently great to have required expensive 
piling to have carried the ways, and therefore their 
length was limited, it being, as can be seen from the 
figure, but little more than that of the sliding ways. 
It was, therefore, necessary to give them a great 
amount of slope to insure the dock getting up the 
velocity necessary to clear them, which in the case 
of a rectangular structure like the present, was 
naturally much greater than that required for a ship 
with its fine bow or stern lines. As a matter of fact, 
the face or front of the present dock that struck the 
water had a breadth of 167ft. 6 in., and as before it 
left the cradle it was submerged to a depth of about 
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escaped damage at the moment of tipping, it would 
have taken a nasty dive into the river, which, to say 
the least of it, would have swept her decks badly. It 
was therefore decided to run out all the water from 
the outside tanks and to launch the dock on an uneven 
keel. This procedure, though increasing the amount 
of drop, did away with the tipping action, as with the 
ballast removed, the centre of gravity remained within 
the point of support until the outside of the pontoon 
was sufficiently waterborne to take its share of the 
weight, and thus prevent any tipping. 

It was in this condition that the first half of the dock 
was launched, but the second half, owing to the fact 
that the high side was heavier through having the en- 
gines and fittings aboard, was launched with 140 tons of 
water ballast in her, this amount being about sufficient 
to put the centre of gravity in the same position in both 
docks. In both cases the ends of the ways were about 
2 ft. above the water, and as the height of the sliding 
ways was about the same, it follows that the upper 
and heavier end of the dock had a clear drop of 
about 4 ft. before touching the water, or more than 
twice this amount before it was fully waterborne. 
Our illustration on page 625, which is from an instan- 
taneous photograph by Messrs. Parry, of South Shields, 
shows the dock just as the pontoon is striking the 
water. In both launches the pontoon did not 
dive to any extent, and only the spray of the wave 
raised came on to the deck. The wave raised was 
large but had a pretty and unforeseen effect, for on its 
return, which was before the dock had cleared the 
ways, it swept back under the pontoon and lifted, so 
to speak, the upper end off the ways, so that no 
sudden fall was felt but the dock sank down gra- 
dually to her water-line. The actual time of the 
launch, reckoning from the moment when the triggers 
were fired till when the dock was clear of the ways, 
was ten seconds. 

The arrangement used for letting go on the dock is 
shown in Fig. 4. It consists of a long trigger A, 
the upper on of which is passed through a loop or 
band B on the sliding way. The fixed way forms a 
fulcrum, and the other a | of the trigger is held up to 
it by means of the dog-shore D pressing against the 
ground. There were two of these triggers used, one on 
each outside way, and the shores were knocked out 
and the triggers released by the falling of two weights, 
suspended one above each shore by the same rope, the 
cutting of which released the two simultaneously. In 
both launches this system acted perfectly, and the two 
triggers were fired together, but it is probable that 
success would be more universally assured if the dock 





were released from one central way instead of the two 


end ones, as any danger from a failure of the two to 
start together would be thus avoided. 

Broadside launches are uncommon in this country, 
but we believe the system is frequently employed on 
the American lakes and on the River Weser in Ger- 
many. It is evident from the result of the present 
launches, which took place under distinctly un- 
favourable canditions, but which were eminently suc- 
cessful, that side launching may be advantageously used 
in any locality where the conditions are favourable. 

The two halves of the dock have now been coupled 
up and the shore connections completed, and we had 
the pleasure of chronicling in our issue of September 
23 last the highly successful opening of the dock. We 
supplement this in our present issue by giving a plan 
of the complete dock and a side elevation of the same. 
The peculiar position of the dock, situated right back 
within the river wall, is clearly shown, and the advan- 
tages of it in a crowded river like the Tyne are self- 
evident (Figs. 3 and 5). 

The dock, which has a lifting power of 3000 tons, 
has been designed to work with great rapidity, and is 
capable of docking ships in a space of twenty minutes. 
The engines and pumps for this purpose are contained 
in the dock, but they take their steam from the boilers 
belonging to the yard. All the valves are worked by 
hydraulic power from the centre of the dock at KE E by 
one man, and the same power actuates two capstans D D 
on the top deck which warp ships on tothe dock. To 
insure a quick centring of the ships, the dock is pro- 
vided with mechanical bilge shores B B, and ordinary 
telescopic side-shores A A, and special double-spring 
shores C C, all of which can be actuated by one man by 
means of hand-wheels situated on the top deck (Fig. 2). 
A 30-ewt. hydraulic crane with a put sufficient to plumb 
the centre of a vessel on the dock, runs on rails up and 
down the whole length of the top deck, and serves to 
discharge cargo or ballast from the ship whilst on the 
dock, whilst a larger crane of 15-ton power is placed 
on the end jetty, where it can plumb either the pcn- 
toon or a ship alongside, and thus serves for shifting 
screws or such heavy weights. The dock is further 
provided with powerful Worthington pumps for test- 
ing the tanks of the petroleum steamers, and has also 
a complete water service for washing down the hulls 
of ships. It is further provided with a complete elec- 
tric light installation, enabling the dock to be worked 
at any hour of the day, and, generally speaking, no 
pains have been spared to make the dock as complete 
and thorough as possible. 





THE COLUMBIAN EXPOSITION. 
(Continued from page 604.) 

Fics. 4 to 22 overleaf illustrate the detailed construc- 
tion of the Horticultural Building at the Columbian Ex- 
position. Fig. 4 is a view of one of the end trusses of 
the front gallery that connects the wings of the build- 
ing with the central courtaround thedome. This truss 
is wholly of timber, and rises to a height of 39 ft. 
5} in. from the floor to the under side of the highest 
purlin. The span is 69ft., and this space is divided 
into three bays by 10 in. by 10 in. posts that rise from 
the floor to the top member of the truss. The bottom 
is formed of a erage timber framed girder, strutted 
to the intermediate and outside posts as shown. This 
girder carries the ends of the floor joists of the upper 
gallery. The purlins are carried on the top of the 
truss as shown, and they are braced together by 3-in. 
rods as shown in Figs. 4 and 6. The upper member of 
the truss is strutted down to the intermediate posts, 
and to the top of the girder, and all the various 
parts are spiked together. The dimensions of 
the various parts are marked on the drawings. 
The outer posts supporting these end trusses are shown 
in Figs. 4and 5. They are made of two posts, 12 in. 
by 12 in., bolted to wv be and keyed with white oak 
keys. Various other types of posts employed are 
shown in Fig. 8. The heaviest of them are for the 
corners of the end pavilion, and under the main trusses ; 
they consist of ten timbers 12 in. by 12 in., spaced 
apart by short lengths of timber of the same size, the 
whole being bolted together and covered by close 
diagonal boarding. The lighter posts are 10 in. and 
12 in, square, with ten covering timbers 2 in. thick 
and the width of the post. The form and dimensions 
of the baseplates on which these posts rest are given 
in Fig. 7. Figs. 17, 18, and 19 illustrate the trusses 
of the outer gallery, which carry the roof between 
the end trusses just described. The upper chord is 
curved, being struck with a radius of 38 ft. 8in. The 
chord is composed of 18 floor boards 12 in. wide and 
1 in. thick, laid so as to break joint throughout, and 
braced as shown. This bracing consists of one 
horizontal tie, made of two rods, 14 in. square, 
and five diagonal braces radiating from a pin 
joint on the horizontal tie. A detail of this joint 
is given in Fig. 19. The diagonal brace rising to the 
highest point of the top chord is single—a square 1}-in. 
rod. The othersarein pairs and vary in size from { in. 
to 14 in. square. The upper ends pass through the 





timbers of the top chord and are bolted to the purlin 
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castings. Of the lower braces, one pair takes hold of 
the shoe in which the top chord rests, and the other 
is connected by a strap with the supporting post. In 
Fig. 19 are given details of the shoes, purlin, and 
ns castings. The purlins are braced by diagonal 
rods ? in. in diameter as shown. Figs. 20, 21, and 22 
show the construction of the trusses for the high- 
pitched roof of the rear gallery. The rafters are made 
of three timbers, one 8 in. square, and on each side a 
piece of 2 in. by 8 in., equal to 8in. by 12in. These 
rest in shoes and ridge castings, shown separately in 
the details ; the bracing consists of simple ties with 
central timber strut, one pair of braces going to a 
strap around the supporting post. The lower purlin 
rests on the top of these posts ; there is one interme- 
diate purlin and the ridge; the purlins are braces 
as shown in Fig. 22, and lateral bracing is intro- 
duced as indicated. Figs. 9 to 16 illustrate the 
trusses for the roofs of the end wings. The total 
width is over 112 ft., and the arrangement adopted 
is interesting and ingenious. The outer posts are 
of the type already referred to, and 18 ft. 44 in.; 
from this is a series of other posts 10 ia. by 14 in., 
rising high enough to carry the under side of the top 
chord of the truss. The space between these posts is 
filled in in the way shown in Fig. 9, and marked truss 
EK. The inner span of 75 ft. 6 in. consists of the top 
timber chord 8 in. by 10 in, and a bottom curved 
chord of angle iron, The intermediate space is 
divided into eight panels by angle-iron verticals and 
diagonals. The positions of the purlins, which are 
connected by lateral bracing, are shown in the sec- 
tion; these purlins are braced (see Fig. 15), and 
details of the various castings are also given. Fig. 14 
is a view of the short truss for the upper gallery, 
which extends from the outer to the inner posts, and 
runs around the inside of the building. The dimen- 
sions of this truss are fully marked on the drawing. 





THE LONDON WATER SUPPLY 
COMMISSION. 

Arrer a further adjournment of two or three weeks, 
the Royal Commission on the London Water Supply have 
again resumed their inquiry, the members being Lord 
3alfour of Burleigh (President), Sir A. Geikie, Dr. Ogle, 
Professor Dewar, Mr. G. H. Hill, C.E., and Mr. J. Man- 
sergh, C.E. Mr. Francis Gaskell is the secretary. Still 
dealing mainly with the quality of the present supply, 
and of possible new supplies, the Commission examine’ 

Dr. William Odlivg, F.RS., who is a recognised 
authority on the subject. He has been Professor of 
Chemistry at Oxford for upwards of twenty years, and 
has also been medical officer of health for Lambeth. 
More than that, he has been specially concerned with 
water supply questions for a quarter of a century, both 
by himself and in conjunction wlth cther eminent autho- 
rities, such as the late Dr. Tidy and Dr. Frankland. On 
behalf of the London water companies he has recently 
made special examinations of that portion of the 
present London supply obtained from the Thames and 
the Lea and the New River, and the conclusions he pre- 
sented to the Commission were to this effect: In colour the 
water is habitually good, and in that respect better than 
the filtered water from the Severn and from Loch 
Katrine, and itis also generally bright, although, owing 
to ineffective filtration, it is occasionally turbid. But 
this has been the case in only 12 samples out of 23,000 
examined. More frequently it is slightly turbid. The 
Thames water varies in respect to hardness, but only to 
the extent of between 14 and 17 deg. The New River 
water is practically the same, but the East London 
Company’s water, drawn from the Lea, is, to a slight ex- 
tent, harder, while the Kent Company’s supply has 
about 20 deg. of hardness. He would prefera little less 
hardness in the water, but what hardness there is does 
not render the water unfit for supply. With respect to the 
effect of the supply upon health, Dr. Odling regards the 
Registrar-General’s returns as showing asteadily decreas- 
ing death-rate from zymotic disease, especially typhoid ; 
and he mentioned that while in 1869, 1870, and 1871 
there was an appreciable outbreak of typhoid at several 
of the towns on the Upper Thames—at Oxford, which at 
that time discharged its sewage into the Thames without 
treatment, at Reading, at Abingdon, Eton, and Chertsey, 
and also at some places on the Lea—there was still no 
marked increase in the typhoid rate in London. Simi- 
larly, in 1885, while there was another outbreak of 
typhoid fever at Chertsey, the death rate from typhoid in 
London still showed a steady decrease. Most of the 
towns on the Thames, he next explained, embracing a 
population of perhaps half a million, have ceased to dis- 
charge untreated sewage into the Thames, except Staines 
and Chertsey. On the question of pollusion Dr. Odlin 
remarked that people had an idea that sewage polluted 
the river, but that which he called the sentimental objec- 
tion to sewage was substantially unfounded, for the 
minuteness proportionately of any such addition to the 
river, even supposing the matter to remain unchanged, 
which, however, was not, as a rule, the case, removed 
any danger. From Hampton onwards there are from 
80,000,000, 000 to perhaps 50,000,000,000 gallons of water, 
and compared with that quantity he pointed out that 
a small discharge here and there of sewage is insig- 
nificant. The average amount of organic matter in the 
Thames was only a quarter of a grain per gallon, and 
that, compared with the case in other rivers, was, in his 
view, favourable to London. Going more particularly 
into this consideration, Dr. Odling described the results 





of analyses of water from Thames Ditton and from Lech- 
lade. In the latter samples the organic carbon amounted 
to .303 (as a mean of sixteen analyses) in 100,000 gallons, 
while in the water from Thames Ditton the amount was 
.164 in 100,000 gallons, the maximum results at Lechlade 
being .353, pod at Ditton .208. Other determinations 
were made of organic nitrogen, oxygen required for 
oxidation, chlorine, and total solids, and the several 
results were in complete accordance with those of 
organic carbon. He stated also that Mr. Dibden, who 
made analyses for the London County Council, found 
.289 of organic carbon in the Lechlade water. Referring 
to the oxidation of the water, he said the weight of 
oxygen in 100,000,000 gallons would be just under four 
tons, and therefore the weight of oxygen in a mile of 
water at Moulsey would be about two tons. Oxygen had 
the power to burn up or destroy organic matter, and, 
roughly speaking, it would destroy about four-fifths 
of its weight of organic matter. The question whether 
the oxygen of the Thames water did to that ex- 
tent oxidise and destroy the foul matter had been 
investigated by many chemists, all of whom, except 
Dr. Frankland, had come to the conclusion that there 
was a very substantial amount of oxidation produced in 
the water. In sea water there would be about 2 cubic 
inches of oxygen in a gallon—about the same as in river 
water. With such an enormous destruction of foul 
matter by the oxygen above the intakes of the companies, 
the a and allegations of impurity in the present 
supply had, in his opinion, but little foundation. Further, 
Dr. Odling expressed the belief that the storage of the 
flood water and its subsequent filtration would produce 
as good water as that now supplied, and added that he 
would not recommend the use of any water which had not 
been subjected to sand filtration like the London water, 
except in the case of deep-well waters which had been 
filtered ww oty 5 

Mr. Crookes, F.R.S., explaining the results of analyses 
he had made of upland surface water, compared with 
good well water, informed the Commission that the Thames 
water was particularly good, the organic matter in recent 
years having diminished, and he further expressed the 
opinion that the floods in the upper Thames had no 
appreciable effect on the London supply, and that the 
present system of filtration was sufficient to deal with the 
water under those varying conditions. 

Professor W. R. Smith, medical officer of health and 
— analyst for Woolwich, a pegs as one who had 

ad a large experience in regard to river supplies, also 
bore testimony to the chemical purity of the Thames 
and Lea water, and while admitting that a certain amount 
of contamination must have got into the Thames from 
Chertsey and Staines, the organic matter was destroyed 
by oxidation, and in the filtered water no trace of im- 
pure matter could be found. 





FLOW OF WATER IN PIPES. 
To THE EpiToR or ENGINEERING. 

Sir,—In reference to the letter in your issue of last 
week on the above subject from Mr. Cox, thinking the 
following rule might be of much use to your readers, I 
have much pleasure in submitting it. Having occasion 
to an calculate the quantity of water in gallons 
discharged by a pipe of a given diameter at a certain 
velocity, I some years ago devised this formula, which I 
give in two forms. By means of the ordinary Gravet 
slide rule (or the excellent rule made by Davis of Derby) 
the required quantities can be taken out at one setting 
of the slide. 

The first form of this formula is : 


G G \3 
inde ; = Ee 9 . =4 » 2 
e=so4 p @)4 (; a :) (3) G = 2.04 vd 


and the second form : 


G 
(1) v =(2)' 3(2)d=.7 Vs: (3)G=v (5) 


Where v = velocity of water in feet per second, d = dia- 
meter of od in inches, and G gallons discharged per 
minute. This rule has the advantage of being exact. 

For slide-rule computation the second form is most 
suitable. By simply placing the diameter of pipe (on the 
third line of the rule) opposite the figure 7 on the bottom 
line, the quantity can be read off on the second line oppo- 
site the velocity on the top line. 

I am, Sir, yours obediently, 
LronarD R. Fiinv. 
4, Park-road, Wimbledon, November 14, 1892. 








THORNEWILL AND WARHAM’S WINDING 
ENGINES. 
To THE Epiror or ENGINEERING. 

S1r,—With your permission, I would make the following 
—— my reply to your correspondents on the above 
subject. 

As Messrs. Thornewill and Warham have been good 
enough to make quite clear the request of their last letter 
Ihave much pleasure in meeting it as far as I can. 
may state I have no cards, taken under the conditions 
mentioned, the question asked in my first letter being, 
why the gear was not arranged to give such cards, As 
regards the means I would take to obtain such cards, 
the ‘diagram ” your other correspondent cannot un- 
derstand shows that the exhaust valves would be actuated 
by the “‘leading” eccentric, as usual, while the admis- 
sion valves would be actuated by the “following” eccen- 
tric. This eccentric, following the crank, continues 
to move in one direction during } of the stroke, or more 
if desired, so that it will be easily enough gathered from 





this that the range of cut-off may be stroke or over. In 
fact I would make { stroke the limit with equilibrium 
double-beat valves. Perhaps I might go further in eluci- 
dating this point by explaining thefollowing diagrammatic 
arrangement of one means by which this point of the 
di m could be obtained. 

e link is a 3-bar link with double-radiusrods, shifted 
by a double-armed lever on the revolving shaft as shown, 
a radius rod being coupled to each admission and exhaust 
valve front wyper shaft as shown, and coupled in turn to 
the back valves by links as usual. This arrangement will 
carry out the intention of the diagram for both directions 
of running by simply going through the usual operation 
of reversing, the exhaust valves always being actuated by 
the ‘‘leading ” eccentric, and the admission valves by the 


Fig.7. 














‘* following ” eccentric. Although by this arrangement I 
have duplicated all parts behind the link, with the excep- 
tion of the trip gears and their governor connections, still 
I cannot say I consider this would at all complicate 
matters. Complication is relative only. 

Coming now to the question of notching up, Fig. 2 
shows a diagram of eccentric setting which I have no 
doubt will closely correspond with that of the engine in 
question—viz., 15 deg. angular advance and 5 deg. pre- 
admission angle. Cis the position of the crank relative 
to the position of the eccentrics which are represented by 
the full lines Oa and Ob. From a to d is the range of cut- 
off and is also the range of motion of the governor rod. 
If, as was suggested by ‘‘ Valve Gear,” we notch up to % 
the throw and position of the resulting virtual eccentric 
will be that shown by the dotted lines, the range of cut-off 
as we now see being reduced toa f, and the range of 
motion of the governor-rod for this range of cut-off will 
also be a f. Wehad just seen, however, that the range of 
motion of the governor-rod is « d, so that until the speed 
of the engine increases sufficiently to lift the governor the 
amount f « it wil! he out of action entirely. When 
eventually the governor does reach f it will then be too 
near the limit of its li’t and be without sufficient variation 
of speed to enable it to define the different short cut-offs 
available in the rangea f. No cutting or contriving of 
proportions that I am aware of can get over this when the 
gear is arranged as in the engines under discussion. As 
the foregoing remarks prove that the last paragraph of 
‘* Valve Gear’s” letter regarding the effect of notching 
up and the influence it also has on the range of cut-off, is 
simply absurd, and further as the other statements he 
makes are outside the question at issue, I do not see it 
necessary to notice them further. 

Thanking you, I am, yours truly, 
Jas. DUNLop. 

10, Vincent-street, Bolton. November 12, 1892. 





THE APPLICATION OF FORCED DRAUGHT 
TO MARINE BOILERS. 
To THE EpiToR oF ENGINEERING. 

Str,—‘‘ Chief Engineer ” in your issue of the 11th inst. 
appears to have drawn attention to the real cause of the 
trouble with these boilers—namely, the generated steam 
keeping the water off the plates. Such being the case 
improved methods of fixing tubes, thinner tubeplates, 
ferrules, &c., will hardly in the slightest degree affect the 
evils complained of. An old and simple method of testing 
‘*Chief Engineer’s ” supposition is to attach several test 
cocks to the boiler and lead small internal pipes from them 
to vicinity of several parts of tubeplates. By opening these 
cocks it could easily be ascertained whether the end of 
the pipes were in steam or water, thus revealing 
whether steam or water was in contact with the plates. 
The experiment is simple and ought at least to be tried 
before a lot of money is spent on fads about improved 
methods of fixing tubes, &c. My experience has been 
almost wholly confined to land boilers, so my knowledge 
of marine boilers is mostly academical, and any remarks I 
may make thereon possibly may require to be modified by 

ractical men. It is, however, apparent that engineers 
ave appropriated the whole of the internal space avail- 
able for the escape upwards of the steam bubbles for 
heating surface, and have almost, if not entirely, neg- 
lected to make provision for the necessary downward 
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currents of water to take the place of that converted into 
steam and carried upward along with the steam bubbles. 
Consequently there is always a conflict between the 
rising steam and the descending water. When the boilers 
are forced this conflict increases in intensity till perhaps 
the steam overcomes the descending water and forces it 
upward, thus causing violent priming. It is evident that 
if there are no downward currents the water at the 
bottom of boiler cannot rise to take the place of that con- 
verted into steam and that forced from plates by bubbles. 
Theless the downward currents the greater theliability for 
the plates exposed to the fire being bared of water and 
consequently being overheated. Partially to provide the 
necessary upward current the feed might with advantage 
be introduced near the boStom of boiler. I am aware 
that this is contrary to usual practice advocated by 
experts for well-known reasons. A far more efficient 
method, however, would be to lead transverse perforated 

ipes above tubes and below water-line at smoke-box ends 
leadlag to the suction of acentrifugal or other pump out- 
side boiler, the pump discharging through another pipe 
into lower part of boiler. This would cause an upward 
current commencing at bottom of boiler, which would 
give a supply of water to the plates in placeof that con- 
verted into steam and that drawn off by bubbles. It would 
do away with the downward currents and the consequent 
conflict between the steam and water, and consequently 
reduce priming. It would equalise the temperature of 
the water throughout the boiler and probably prevent the 
leakages usual at bottom of shell. 

Yours faithfully, 


BorLer INSPECTOR. 
Glasgow, November 14, 1892. 





To THE Eprror oF ENGINEERING. 

Sir,—With reference to ‘‘Chief Engineer, R.N.’s” 
letter in your last number, where it is mentioned, till 
the circulation on tubeplate can be improved there will 
always be leaky tubes. I inclose sketch of circulatin 
arrangement for tubeplates now being made for vesse 
worked continually under high pressure with forced 
draught, where the water for keeping the tubeplate in 
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good condition is taken from the bottom of the boiler as 
shown by the arrows. 

The object in this arrangement is to increase the amount 
of water brought in contact with the tubeplate, and by 
taking it from the bottom of the boiler you insure it being 
as cool and free from gas as possible. 

In the arrangement sketch it also embraces a part 
of the furnace at back for the purpose of adding heating 
surface to the circulator to make it more active when 
raising steam, which makes it unnecessary to have any 
of the other heating arrangements now adopted. 

If desired, conduits can be taken from circulating space 
at bottom of tubes to bottom of boiler and kept clear of 
the furnace. 

The inclosed sketch is a rough print_of working draw- 
ing ; you will notice the Pr ak plate is all made in 
separate parts between tubes, and bolted on to the side 
plate, so each one can be taken out separately through 
water space, and there is a deflecting plate at top to 
guide the water to the cooler end of the boiler where 
it descends, 











_ Hoping you think this arrangement worth consider- 
ing 
: Yours faithfully, 
OHN THOM. 
Central Chambers, 93, Hope-street, Glasgow, 
November 14, 1892. 





To THE Eprtor oF ENGINEERING. 

Sir,—It is a matter of satisfaction to me, in writing in 
your valuable columns of ENGINEERING on this subject, 
that the manufacturers of the boilers which have recently 
failed, both in the Navy and in our mercantile marine, 
hold so high a position in their profession that nothing 
we may say can be sup to be casting any reflection 
upon either their skill as designers or the quality of 
their workmanship. Moreover, as no complaints are made 
of undue restrictions on the part of steam users, we may 
exclude the personal factor in approaching this subject ; 
in fact, it is not a question of this or that manufacturer 
or designer, but the question is, How are we to avoid 
leaky tubes in marine boilers? Having had a deal of 
practical experience on ocean-going steamers fitted with 
closed stokeholds and closed ashpit systems of forced 
draught, I must say that I do not approve of the former 
method. Istrictly condemn it, as being the sole author of 
leaky tubes in marine boilers. We will find it impos- 
sible to keep the tubes of a marine boiler from leak- 
ing, however much they may alter their design in 
fastening the tube to the tubeplate of marine boilers 
as long as the closed stokehold system of forced 
draught is allowed to work without the tube joint and 
tubeplate being protected from the excessive ratio of ex- 
pansion and contraction which take place in the combus- 
tion chambers of boilers fitted with this method. The 
principal factor that we must not lose sight of is expan- 
sion and contraction, and many atime I have asked 
myself a question on how I could possibly prevent exces- 
sive expansion taking place in marine boilers with com- 
bustion forced to its utmost. 

Now in the first place we will take one of Her Majesty’s 
fast cruisers ordered on a long passage having to use 
forced draught. The fires have me dirty, there are a 








Fig. 2. 





Combustion Chamber 


number of them marked off to be cleaned ; immediately 
the watch is changed, the fires being burned down to 
enable the stokers to clean them coming on watch. The 
watch being changed, the doors of the furnaces marked off 
for cleaning are thrown open, and the engineer must 
stand there and look on and submit to the destruction 
that must soon follow this operation, caused by the 
too rapid contraction of the oben and tubeplate in the 
combustion chamber for pure want of their being not pro- 
tected by a fit and proper tube and tubeplate shield. 

I am astonished that some of our leading engineers 
have not taken up this matter before now by doing away 
with this system of working. I consider that it is dan- 

erous as well as detrimental to the present-day marine 

ilers with high evaporative duty to perform. We ma 

for a moment imagine the doors of these furnaces stand- 
ing open during the period of cleaning, and the stoke- 
hold under an air-pressure of 14 in., one can hardly 
realise the distortion which is taking place in the com- 
bustion chambers. Now if the tubeplate and tube joint 
were protected, this distortion would not take place. I 





have made several experiments with the tube shields 
since I patented this invention, and found it to work satis- 
factorily throughout, completely reducing excessive 
expansion and contraction, with a better circulation 
of flame on the solid plate surface of the combustion 
chamber, and witha better circulation of water to the 
tubeplates, thus avoiding scorching and distortion to the 
tube and tubeplates. 

I shall be glad to furnish tracings to any person requir- 
ing the same. I may state that it is useless for engineers 
to adopt either of the plans which Mr. Benbow or Mr. 
Cabena propose, so long as they are to be subjected to 
the closed stokehold system of forced draught. I must 
say that I prefer the expanded tube to the methods which 
Messrs. Benbow and Cabena propose, for all practical 
engineers know that in the recent experiments it was 
found that the holding power of the expanded tube was 
stronger than the tube itself. The holding power of a 
tube ry eee into a tubeplate has been found by 
experts to be over 6000 lb., thus constituting the tubes an 
efficient stay, providing that they are properly protected 
from excessive expansion and too rapid contraction, 
which is the chief factor in causing leaky cubes in marine 
boilers fitted with the closed stokehold system of forced 
draught. Perhaps now, since the Admiralty have taken 
to questioning and experimenting on the boiler question. 
I hope they will think it worth giving my invention 
a fair and just trial, Hoping this will be of interest to 

ou, 
. I remain, yours faithfully, 
JAMES PATTERSON, 

71, Bridgend, Linlithgow, November 16, 1892. 





ELMORE’S DEPOSITED COPPER. 
To THE Epitor OF ENGINEERING. 

Srr,—I find that the results of tests of Elmore depo- 
sited copper tube given in my Mechanical Engineers’ 
Pocket Book (published by Crosby Lockwood and Son) 
are repudiated by Messrs. S. and T. Elmore, on behalf of 
their company, and I shall feel much obliged if you will 
allow me to mention the matter in your columns; the 
results in question will therefore be duly omitted in the 
next edition of the pocket book. 

Thanking you in anticipation for the insertion of this 
letter, I am, yours truly, 

. K. Crark. 

8, Buckingham-street, Adelphi, London, Nov. 14, 1892. 


— 


PUMPS AT BARRY. 
To THE Epitor oF ENGINEERING. 

Sir,—We observe in your notes on Barry in last week’s 
issue, you refer to the visit of Mr. John Wolfe Barry to 
certain large pumps ‘‘ which have been started by Mr. 
Jackson.” This is an error, and we shall be obliged if 
you will rectify it, and inform your readers that the large 
pumps at the New Commercial Graving Dock, Barry, 
which form one of the most complete installations in the 
kingdom, have been designed, constructed, and erected, 
under the supervision of Mr. Barry, by 

Yours obediently, 
W. H. ALLEN anp Co. 
York-street Works, London, November 14, 1892. 











A NEW LABOUR MOVEMENT. 
To THE Epitor or ENGINEERING. 

S1r,—I read the two letters in a recent number of Ener- 
NEERING which relate to Mr. Knight’s proposed new rules, 
particularly the one signed ‘‘ Experiment.” What he 
proposes about Mr. Knight starting business on his own 
account is what I call “*taking the bull by the horns,” 
though I am afraid Mr. Knight is too ‘‘ wary” for an 
experiment of that kind, for he knows too well that if he 
had a start with, say, 10,000/., after an experience of, 
say, ten years (and his own rules and regulations) not 
only would he be minus his 10,0002. start, but another 
10,0002. on the om, it, and, further, if he is a conscientious 
man, ‘‘a broken heart” in addition. 

Replying to the next letter I can only say that em- 
ployers would only be too glad to have good steady com- 
petent men at 45 and 50 years of age, but where are they 
to be found ?  : what they like, the good old plan was 
the best : take a lad for seven years, that is from 14 to 21, 
teach him .turning and fitting, bound by a properly 
stamped indenture, and no outside interference; the em- 

loyer is bound to teach him his trade, and the lad is 
und to do his duty... 
Yours, 
For Tue Best. 








Vienna City Rattway.—Plansof three lines with which 
the Vienna City Railway system is to be commenced 
have been discussed between representatives of the Go- 
vernment, the Diet of Lower Austria, and the city 
authorities. The three sections are, first, a line following 
the course of the Wien ; second, a line along the Daoube 
pp and, third, a line encircling the central part of 
the town. 





New Bripce in Cuicaco.—A new bridge is being 
built in Chicago, to carry Sixth-street over the river. It 
is of the bow and string type, and is in two spans, each 
445 ft. long. Before the structure is completed 3500 
tons of iron and steel will be required. The roadway will 
be 40 ft. wide, accommodating two lines of cars, in addition 
to other traffic. The sidewalks will be outside the sus- 
pension bars, and be carried on cantilevers. At the ends 
the roadway is 60 ft. above the river, rising 4 ft. to the 
centre. The engineer is Mr. Theo. Cooper, of New York, 
assisted by Messrs. Watkins and Davison, of Pittsburg. 
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NOTICES OF MEETINGS. 

Tue INSTITUTION oF Civil ENGINEERS.— Ordinary meeting, 
Tuesday, November 22nd, at 8p.m. Papers to be further dis- 
cussed: 1. ‘*Halifax Graving Dock, Nova Scotia,” by the 
Hon. R. C. Parsons, M.A., M. Inst. C.E. 2. ‘‘ Cockatoo Island 
Graving Dock, New South Wales,” by Mr. E. W. Young, 
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Assoc. M. Inst. C.E.—Students’ visit, Thursday, November 24th, 
at 2.30 p.m., to the Gaslight and Coke Company’s chief office, 
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PuysicaL Sociery.—November 25th. ‘‘ Experiments in Electric 
and Magnetic Fields, Constant and Varying,” by Mr. E. C. 
Rimington and Mr. E. Wythe Smith. 

TuE JuNIOR ENGINEERING SoctetTy. —Saturday, November 19th, 
visit to the Richmond Lock Weir and Footbridge Works. The 
party will leave Waterloo Station at 2.5 p.m. 

Socirrty or Arts.—Monday, November 2lst, at 8 p.m. Cantor 
lectures. ‘* The Generation of Light from Coal Gas,” by Professor 
Vivian B. Lewes. Lecture I.—An Experimental Review of the 
Researches of the Century upon Flame and its Luminosity.—The 
Work of Sir Humphry Davy, and the Researches between 1820 
and 1860.—Wednesday, November 23rd, at 8 p.m. Ordinary 
meeting. ‘‘ Cremation as an Incentive to Crime,” by Mr. F. Sey- 
mour Haden, F.R.O.S. Dr. G. V. Poore will preside. 
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THE INDIAN PUBLIC WORKS 
DEPARTMENT. 

Tue Indian papers lately to hand show that the 
Public Works Department has been greatly stirred 
over some remarks made by Lord Cross, the then 
Secretary of State for India, at the last speech day 
at Cooper’s Hill College. He is reported to have 
said, in addressing the students: ‘*‘ You have cer- 
tainly a great career before you—every one of you, 
if you choose to avail yourselves of it, as I am 
sure you mean todo. . In India you will 
be like a candle set uponahill. Every one will 
look up to you; you will be the salt of the earth.” 
These very flattering statements, and the brilliant 
prospects they foreshadowed, naturally aroused 
great enthusiasm among the guileless youths and 
proud parents who listened to them. After all the 
toil and expense of a college course, it is gratify- 
ing to learn that the future is assured to those who 
will work. How very few men in other paths of 
life can nurture hopes of a ‘* great career!” The 
phrase is somewhat indefinite, but, taken in a very 
moderate sense, it includes the opportunity of 
exercising a man’s best abilities, followed by the 
public recognition of his merits, and accompanied 
with sufficient pecuniary reward to enable him and 
his family to live in comfort. Probably few of 
those who listened to the speech, and pictured 
the future in their mind’s eye, restricted them- 
selves to such a sober vision as this. Indeed, 
they were justified in painting their professional 
prospects in far more vivid colours, when they 
were told by a Secretary of State and a member 
of the House of Lords that they were ‘‘great.” 
From the eminent standpoint of the speaker such a 
word could not be applied to any mediocre, mono- 
tonous employment, however well fulfilled ; it cer- 
tainly meant much more than that. 

Lord Cross had two audiences—the inexperienced 
and sanguine youths before him, and the disap- 
pointed and broken public works men scattered 
through India. The former cheered his words with 
all their might, while the latter were struck dumb 
with surprise that such a statement could be made in 
the face of known facts. Once they, too, had 
believed official forecasts, and on the strength of 
them had entered a path in life from which there 
was noturning back. But nowthey had learned to 
seek the meaning of such utterances in what they 
omitted to say. They asked why the successful 
students, with the ‘‘great careers” before them, 
were not told that their salaries, furlough allow- 
ances, and pensions were fixed when the rupee was 
at 2s., and that it had now dwindled to 1s. 24d., 
and might possibly go down to 10d. They noted 
that nothing was said about the block that rendered 
promotion impossible, and which confined the 
‘* great careers ” to driving coolies all the morning, 
and grinding through the most most foolish and 
ineffective system of accounts ever invented, all 
the afternoon. They compared the discontent 
and agitation with which the department seethed 


*) with the hopes and noble ambitions of the com- 


rades who were about to join it. The contrast 
between the state of affairs set forth in Lord Cross’s 
speech, and the a as they knew it, was so great 
that in order to. find an explanation, other than 





that his words were ‘‘spoke sarkastik,” and that 
a residence in India must have dulled their percep- 
tion of such humour. 

The supply of engineers for the Public Works 
Department in India is falling off, but aeverthe- 
less there are still many parents who do not 
understand exactly what the actual prospects of 
their sons will be if they join, and who are 
tempted by the apparently high rate of pay at the 
commencement. It will, therefore, be useful if we 
go over a twice-told tale and point out the risks 
that beset an Indian career in the Public Works 
Department. The first—the fluctuating value of 
the rupee—is alone sufficient to prevent any one of 
sense from embarking in a life-long bargain. A very 
considerable proportion of the civil engineers in the 
employ of the Government of India took service 
with the belief that 10 rupees were the equivalent 
of a pound sterling, and always would be. On 
that basis they calculated they would be able to meet 
the expenses of Indian life, and to spend their de- 
clining days in England in moderate comfort. But 
to-day they find their incomes 40 per cent. below 
their very lowest anticipations. To realise what 
this means, each must apply it to his own case. 
Let the man who finds it difficult to make ends 
meet on 500/. a year think what he would do with 
300/., and the one: who struggles on 250/. try to 
imagine himself reduced to 150/. A man may get 
on well enough on a small income by limiting his 
expenses and responsibilities, but a falling income 
is quite another matter ; responsibilities once in- 
curred cannot be lopped off, and often can only be 
met by relinquishing social status, refinements, 
and sometimes the necessaries of middle-class life, 
It is by no means certain that the rupee is yet at 
its lowest point, and many well-informed people 
believe that it will fall to 1s., and even to 10d. 
With such a prospect no sensible man would sell 
his lifelong services. 

It is often stated that the rupee is worth as much 
in India as ever, and we believe that this is prac- 
tically true. Hence the great bulk of the natives 
of the country do not feel the inconvenience of the 
depreciated rupee, and neither would Europeans if 
they could confine their requirements to what the 
land produces, and were content with native wives. 
It is the question of wives and families that inten- 
sifies to Indian uncovenanted officials the misery of 
a falling income. Periodical visits to England and 
long school bills were sufficiently anxious matters 
when incomes were certain; now they are often 
ruinous, and the only alternative is to see pale 
cheeks grow paler, and thin forms grow thinner, 
until the doctor declares that the children must 
either leave or die. When three-quarters of a man’s 
income must be remitted to England it is but little 
consolation to him that a part of the remaining 
fourth has suffered no depreciation. 

As in most services in which promotion is by 
seniority, progress in the Public Works Depart- 
partment is quite blocked, and extraordinary 
measures are called for to relieve the present con- 
gestion. In 1882 the strength of the establishment 
was fixed permanently at 880 members, thus : 


Chief engineers Bee ae oa aa 18 
Superintending engineers ... ita nes 43 
Executive ” a et aa 353 
Assistant ‘- a sa fa 466 

880 


Since then there has been an expansion of territory, 

of railways, and of other works, but there has been 

no increase in the graded staff. The extra re- 

quirements have been met by the appointment of 

temporary employés (P. W. Code, 6th edition, 

cap. 1, par. 100) to supplement the permanent 
1 2. 3. 4. 


Strength of executive and as- 








sistant engineers oe ee 80 90 160 
Executive engineers, 1st grade il 12 13 
” ” 2nd ,, ll 12 14 

” ” ards 12 14 16 

” ” 4th ,, 6 | 7 
Assistant og a. 82 36 40 
‘és », 2nd &8rd ,, 8 9 10 

80 90 100 


establishment, forming no part of it. Now the 
number of superior posts is a definite proportion of 
the lower positions, but when these latter are 
partly filled with temporary men the proportion no 





siuppressio vert, some wrote to the papers to suggest 


longer holds. The above Table, which we take 
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from the Pioneer (Allahabad), shows how the various 
grades are arranged in a province employing 80, 
90, or 100 engineers. 

Let us suppose that ninety engineers on the 
permanent establishment were employed in a 
district, there would be twelve in each of the 
first and second grades and fourteen in the third. 
But if ten out of the ninety were temporary men, 
then the establishment would rank only at eighty, 
losing one in each of the first or second grades, and 
two in the third. If the ten temporary men were 
replaced by permanent ones, twenty-one steps of 
promotion would immediately become available. 
At present the number of temporary engineers is 
not great ; with a permanent staff of 640 executive 
and assistant engineers the number of temporary 
engineers increased, in the eighteen months pre- 
ceding December 31, 1891, from 12 to 43, and the 
aggregate salary from 5350 rupees to 17,650 rupees; 
but if all the expansion of the department is to be 
met in this way the present block in promotion must 
remain. With the prospect of reduced pensions men 
will cling to their posts as long as the regulations 
permit. 

The chances of improvement in the positions of 
the civil engineers in India come from two sources. 
If English parents can be convinced that the Public 
Works Department does not hold out prospects 
equal to those to be found in the open 
market in England, the supply of candidates will 
fall off until better terms must be offered in order 
to fill the posts. In such case it would be impos- 
sible to place the newcomers on a better footing 
than those already in the department, and the 
result would be a general improvement. The 
second source of remedy is of a more desperate 
character. If the rupee were to fall to below the 
shilling the Indian Government would be obliged, 
if only from mercenary motives, to exchange it at a 
higher value to its uncovenanted servants. Like the 
working man who threw up his job, with the remark 
he might ‘‘as well play for nothing as work for no- 
thing,’ many of the Indian engineers would break 
the bonds that tied them to such an unsatisfactory 
service, and make a fresh start in this country, 
if their incomes were much more reduced. 
dearth of candidates, coupled with frequent resigna- 
tions in the lower ranks, would do more to further 
their cause than hosts of petitions, 








THE IRONFOUNDER®S’ SOCIETY. 


THE ironfounders claim, and rightfully, that their 
Society is one of the oldest in existence, if not the 
oldest with a continuous history. The Society 
was founded at Bolton, in Lancashire, in the year 
1809. Trade combinations were then forbidden by 
law, but this was established ‘‘for the purpose of 
mutual relief in cases of old age, sickness, and 
infirmity, and for the burial of its dead.” Those 
objects have ever been and are still among the 
chief objects of the Society. We catch a glimpse 
of the convivial character of the meetings by the 
regulation that each member had to contribute 
‘*threepence for liquor, to be spent whether pre- 
sent or not,” at each monthly meeting. By the 
year 1831, after many vicissitudes, there were 
44 branches, 1120 members, and funds amounting 
to 1803/. From that date the statistics of member- 
ship, funds, payments to members, contributions 
by members, fines, and other matters have been 
preserved, and have been ably tabulated by its 
present secretary. For some years the seat of 
government was Manchester, that being the largest 
branch. In 1843 the seat of government was 
removed to London, on the same grounds, where it 
has ever since remained. In the ‘‘ thirties,” and 
again in the early ‘‘ forties,” the Society had to 
meet great difficulties because of the depressed state 
of trade, and by reason of some cisputes with 
employers respecting wages and piecework, but in 
1846 it had recovered itself, its rules were revised, 
and its funds amounted to 18,456l., or at the rate of 
4l, 2s. 8d. per member. But at the close of 1848 
the funds had decreased to only 5201. In the year 
1849 donation benefit was established, the funds 
again falling until there were only 214/. in hand. 
The ironfounders were to some extent involved in 
the engineers’ strike of 1850-52, but were not 
crippled thereby. The Society was further ex- 
panded in 1853 by the institution of a superannua- 
tion fund, but it was not finally established until 
some time afterwards. Its record of work from 
that date to the present has been of such a character 





as to command commendation and respect, even 
from those not quite favourable to trade unionism. 

The eighty-second annual report of the Iron- 
founders’ Society furnishes an outline history of its 
rise and progress, and gives elaborate statistical 
tables of its work generally from the year 1830. 
Its record is more complete, taking into account its 
age, than that of any other society, and in no 
work yet published is there an equal record of the 
rates of wages and hours of labour in any industry 
in the kingdom. If it were possible for other 
societies to make such a record, the mass of 
materials would be valuable to the statistician, the 
political economist, and the social reformer. 

I. Numerical Strength.—At the close of last 
year, 1891, the Society had 117 branches and 
15,291 members. The growth of this union has 
not been so rapid as many others, but it has been 
continuous, with slight variations occasioned by 
the state of trade. Its progress will be seen by the 
Table given below. 

II. Income and Expenditure.—The total income 
of the Society in 1891 was 46,184/. 15s. ; the total 
expenditure amounted to 41,017]. 2s. Of course 
the income varies with membership, and also by 
reason of levies and extra contributions, but the 
average payments by the members annually do not 
greatly varyin amount, the total being proportionate 
year by year. The expenditure, on the contrary, 
varies enormously by reason of the state of trade, 
the calls for dispute pay and for sickness, super- 
annuation, funerals, and accidents. In 1879 the 
total expenditure amounted to 80,0891. The fol- 
lowing brief Table shows the numerical strength, 
income and expenditure, at the same dates for 
forty years : 














| 


| 
Total Total 
Years. Number of | Number of | — > 
Branches. Members. | poem. |e i 
| £ £ 
1851 61 4,585 11,235 9,813 
1861 81 8,229 20,899 20,096 
1871 99 10,019 31,421 19,172 
1881 lll 11,201 | 88,778 | 36,535 
1891 117 15,291 46,185 | 41,017 


It so happens that at each of the above dates the 
income has exceeded the expenditure, but in a 
dozen or more years the expenditure exceeded the 
income by considerable amounts, thus reducing the 
balance in hand. 

III. Provident Benefits.—For the public the 
chief interest as regards the expenditure will 
be centred in the purposes to which the large 
amounts are devoted, and in this respect the iron- 
founders can vie with the best trade union in the 
country, in proportion to its numbers, as the fol- 
lowing payment for benefits will show : 

a. Donation Benefit.—The variation in the 
amount of out-of-work allowance has been greater 
in proportion to members than in any other society. 
In 1872 it amounted to 5s, 54d. per member per 
year ; in 1889 to 7s. 8}d. per member per year. In 
1879 the total was 41. 13s. 8}d. per member for the 
year. In one other year it was 4l. 17s. 5}d. 
Several times the total has been between 3l. and 41. 
per member per year. In 1879, 57,5111. were dis- 
bursed to out-of-work members, exclusive of fares, 
travelling, benevolent grants, and the like. The 
averages for the past ten years, and the total for 
1891, are here given for comparison : 


Years. | Donation Benefit. Benevolent Grants. | Total Amount. 





1891 15,196 540 


£ | £ | £ 
1881-85 17,211 80 17,291 
1836-90 20,161 95 20,256 
15,736 











The average number of members in receipt of out- 
of-work benefit during each month of the year, 
from July, 1854, to the present time, is given in 
an elaborate table, which shows that the greatest 
number is on the funds in the first quarter of each 
year, the average in 1879 being about 3000 in each 
month, January, February, and March, out of a 
total of 12,418 members, or nearly 25 per cent. 

b. Sick Benefit—The total payments in sick 
benefit in 1891 was 9062/. The averages are pretty 
regular in proportion to members with the excep- 
tion of the two last years, when the ratio was 
higher, the total amount in 1890 being 7920). For 
the previous fifteen years the average has been 
about 65001. a year, ranging from 60331. to 67261., 
the lowest and the highest figures in the fifteen 
years. 





c. Funeral Allowance.—The total cost of funeral 
benefit in 1891 was 2925/.; in the year previous, 
1890, it was 27121. The ratio of deaths is tolerably 
regular, except that in years of depression in trade 
they increase in number, as in the five years 
1875-79. Otherwise the average yearly amount has 
been about 20001. a year during the last twenty 
years, or rather from the year 1870 to the year 
1889 inclusive. 

d. Superannuation Benefit.—There is a growing 
quantity, as it needs must be in a society which 
manages to hold its members over a long term of 
years as the Ironfounders’ Union does. The 
total expended on this benefit last year, 1891, was 
82481., the ratio being 10s. 94d. per year, or 24d. 
per member per week. The averages for the pre- 
vious ten years were as follows: 1881-85, 5285. ; 
and in 1886-90 it was 77601. ‘he average cost per 
member has been 23d. per week for the last eleven 
years. This is an encouraging fact. 

e. Accident Benefit.--This benefit has sensibly 
diminished in amount since the Employers’ L‘a- 
bility Act was passed. In 1871 nearly 24831. were 
so expended ; in the next nine years 1943/. on the 
average. During the last twelve years the yearly 
average has been only about 606/. in each year. 
This fact indicates that greater care has prevented 
many accidents, and thus effected a saving. 

f. Dispwte Pay.—Strike pay is a very small item 
in the Ironfounders’ Society usually. Last year, 
1891, it amounted to 4331., but this was above the 
average of the last twelve years. In 1890 it was 
only 911. In 1879 it amounted to 53871., but that 
was a most exceptional year. In 1867 the total 
was 23471., otherwise it has only reached 600I. in 
one year twice since 1848. The average cost of 
this benefit is only about 6d. per year for twenty 
years. 

g. Summary.— 








| \Average per Average per 
Nature of Expenditure. | Pinal Member Member 


per Year. per Week. 














| 

| 

| £ | £8, d. } 8 d 
Donation benefit .. --| 788,021 | 110 10} | 07 
Sick benefit.. ..  . 225,610 | 0 6 | os 
Superannuation | 127,475 | 0 5 BF | 01 
Funerals... = oa 67,179 | 0 2104 | 0 0 
Accidents oe | 33,504 0 1 6} 0 0. 
Emigration .. . 4,712 | 009 0 0. 
Benevolent grants .. 4,514 0 0 3} 0 0 
Dispute or strike pay... | ; Poe | Yee 
Working expenses .. a 150,898 065 | 0 1h 
Totals expended .. “+ 1,377,573 219 0 x4 





Here we have the figures for 61 years to guide 
us, and all the benefits are secured at less than 1s. 2d. 
per member per week, including cost of manage- 
ment. 

IV. Cash Balances.—The total cash in hand on 
January 1 of the present year, 1892, was 53,0221. 
3s. 9d., or at the rate of close upon 3. 12s. per 
member. Taking the entire income for the sixty- 
one years it has amounted to 1,430,8791. 15s. 63d., 
or about 1s. 2d. per member per week on the 
average. The expenditure over the same period 
has been 1,377,8571. 11s. 10d., or about 1s. 14d. per 
member per week. The working out of all these 
totals and items reflects credit upon the execu- 
tive officer responsible for the work of the Society. 
Besides the several payments previously sum- 
marised, 42551. have been given to other societies 
in cases of need. In the list of grants is to. be 
found 51. to the national testimonial to Rowland 
Hill in 1845, 525]. to the agricultural labourers, 
4781. to the cause of the seamen, and various other 
amounts to deserving movements. 

V. Wagesand Hours of Labour.—The net average 
wages in 1831 were 23s. 4d. per week of 63 hours. 
In 1890 the net average wages were ll. 11s. 4d. 
per week of 53 to 54 hours. Thus showing a 
net reduction of working hours of ten per week, 
and of an increase in wages of 7s. per week on 
the average all over the country. The averages 
are worked out in decades, and the net wages 
above given are net after deducting all loss of 
time from every cause. The gross wages when 
at work, in 1831, were 25s. 6d. per week; in 
1890 and 1891 the gross wages were ll. 15s. 6d. 
per week. The proportions of unemployed are 
also given in each decade, the average being some- 
what high, ranging from 9.1 to as high as 15.5 in 
the ten years 1845-54. Inthe ten years 1875-84 the 
average was 14.8, but in those years occurred 
the long and terrible depression in trade before 
alluded to. 

Altogether the report issued this year is note- 
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worthy for its fulness, completeness, and varied 
contents. It is a record of self-help, and of mutual 
help, not spasmodic, but persistent. Were all the 
unions of the country conducted upon similar lines 
the labour problem would be nearer its solution. 
But even this Society, at its best, has to deal with 
and support a large proportion of unemployed, of 
sick and aged members, while supporting the ad- 
vancement of the members as regards wages, hours 
of labour, and better conditions of employment. 





EUROPEAN CANALS. 

Suir canals may be divided into two classes, 
the one intended to convey vessels further inland, 
and the other to effect passages through more or 
less narrow strips of land, whereby the voyages of 
vessels may be materially shortened. The first 
class of canals is peculiar to more recent times, as 
the vessels of earlier periods were not sufliciently 
deep in the water to require them ; the towns and 
commercial centres were built at such a distance up 
rivers and firths, that the ships of those times 
could navigate up to them, whereas the huge vessels 
of modern construction require artificial canals to 
get as far. Asa natural result a large number of 
rivers have been deepened and widened, and several 
large schemes of this description are under con- 
templation. 

In Germany, for instance, nearly al] the import- 
ant rivers have been more or less ‘‘ canalised.” 
The Rhine has, according to an Act of 1879, been 
made 3 metres (about 10 ft.) deeper from Cologne 
to the Dutch frontier. Voices are frequently being 
raised advocating further deepenings so as to 
enable steamers of 6 metres (about 20 ft.) depth to 
get as far as Cologne, but opinions are divided as 
to the feasibility of this. The Weser was in the 
year 1887 deepened so as to allow steamers of 5 to 
6 metres (17 ft. to 20 ft.) depth to go to Bremen, 
which is 124 kilometres (77 miles) from the mouth 
of the river. Hamburg enjoys a unique position, 
the Elb allowing steamers of 7.30 metres (about 
244 ft.) depth to enter its harbour. In order to 
enable vessels from the Baltic to reach Swine- 
munde through Stettinerhaff a water-way was made 
8 kilometres (5 miles) long and 6 metres (20 ft.) 
deep. The transforming of the nether part of the 
Oder to a canal with locks, which should take 
vessels to Berlin, has also been suggested. From 
Stettin to Oderberg this canal would use the water 
of the Oder and the ‘* Old Oder.” From Oderberg 
it would follow the Tinow Canal to the vicinity of 
the Griifenbriicker lock, and finally reach Berlin 
vid Biesenthal and Bernan. On the distance 
where the canal would follow the Oder and the 
Tinow Canal there is a difference in level of 20metres 
(about 66 ft.) to be got over, and on the remaining 
24 kilometres (about 15 miles) there is a difference 
of 10 metres (about 33 ft.). It is not thought that 
this project would offer any great engineering 
difficulties, but notwithstanding this, nothing 
much has so far been done to have it realised. 

In order to make the Weichsel navigable between 
Danzig and Neufahrwasser, a distance of rather 
more than 6 kilometres (about 3? miles), it had to 
be deepened 5.80 metres (about 19 ft.). Konigs- 
berg is not so well situated. This town lies 8 
kilometres (5 miles) from the River Pregel’s 
entrance into the Frische Haff, through two 
branches, the depth of which is in most places 
6 metres (20 ft.). From the mouth of the Pregel 
to Pillau, 32 kilometres (20 miles), the course a 


“somewhat crooked one through Trische Haff, the 


depth varies from 3.77 metres (about 12} ft.) to 4 
metres (about 134 ft.). From Pillau to the Baltic 
there was, in 1852, 5.20 metres (about 174 ft.), but 
through the bursting of a dam the water from the 
Weichsel rushed out and increased the depth to 
7 metres (about 23 ft.), which depth has since been 
maintained. The position of Pillau was thus much 
better than that of Konigsberg, and the finances 
of the latter town being somewhat exhausted, the 
management of the harbour and the water-way was 
in 1864 transferred to the State. Some twenty- 
five years were, however, allowed to elapse before 
anything much was done, but the construction of 
acanal 5 metres (about 16% ft.) deep, entailing a 
calculated expenditure of some 365,000/. was then 
decided upon. 

In Russia the Cronstadt Canal was opened in 
1890. The Neva varies in depth during its course 
of 72 kilometres (about 45 miles) from 4.17 metres 
(about 14 ft.), but its entrance into the Finnish 
Gulf sandbanks reduces its depth to 2 metres 





(6% ft.). The canal in question is 10 kilometres 
(about 6 miles) long and 6.10 metres (20} ft.) deep, 
and there is a sailing course in the bay at Cron- 
stadt 17 kilometres (10 miles) long and same 
depth. 

In Holland the canal from Amsterdam to the 
sea is 25 kilometres (about 16 miles) long ; it is 
annually used by an average number of 110 vessels 
of 6 metres (20 ft.) depth or more. 

In Belgium the plan of making Brussels a sea- 
port is rapidly approaching its realisation. Ghent, 
Malines, Brussels, and Louvain, which are all 
situated on the Scheldt, or its auxiliary rivers, 
have always envied Antwerp its favourable posi- 
tion, and have for the last four or five hundred 
years agitated energetically to secure direct access 
to the mouth of the Scheldt. In 1436 Brussels 
obtained permission to canalise the River Senne, and 
a first attempt was made to enable vessels to go 
to Brussels. Much opposition was, however, en- 
countered, and it was not until 1561 that the 
Willebrack Canal was opened from the Katharine 
reservoir at Brussels to the Rupel, a tributary 
river of the Scheldt; the Ghent Canal was about 
completed at that time. The canal was from 1.90 
to 2.2 metres (64 ft. to 74 ft.) deep, and there were 
three locks, which were then a novelty. In 1836 
the canal was deepened to 3.10 metres (10} ft.) ; 
but it was not made any broader, and the old locks 
were allowed to remain. The distance by water 
between Brussels and Antwerp is 504 kilometres 
(about 32 miles), of which 28 kilometres (174 miles) 
are upon the canal, 7 (44 miles) upon the Rupel, 
and 154 (8 miles) on the Scheldt. Owing to the 
narrowness of the canal and the locks only vessels 
of 300 to 400 tons can sail to Brussels. It is, 
however, new proposed to widen the canal and 
deepen it to 6.5 metres (214 ft.). The cost is 
calculated at rather more than 1,000,000/. 

In France the project of getting the shipping up 
to Paris has been under consideration for many cen- 
turies, Dieppe, Boulogne, and Rouen having in turn 
been mentioned for the seaport. The first plan for 
a Dieppe-Paris canal has been attributed to Vauban; 
in 1780 it was adopted by Marquis de Cray, who 
obtained a concession for small vessels, but the 
project was never realised. In 1786 Bouler pro- 
posed a canal, intended both to assist the shipping 
and to be the means of furnishing Paris with pro- 
visions. In 1825 the Government gave a concession 
for a canal from Dieppe to Oise, but the conditions 
were such that they did not tempt anybody. In 
1860 Lebreton failed to get the necessary concession 
for a canal without locks, and the canal with 
locks, projected and also commenced by Sabatte, 
Dumont, and Richard, was not carried through on 
account of the heavy cost. The North Sea Canal 
proposed by Irenius Legs is intended to connect 
Boulogne and the coal mines in the departments of 
Pas de Calais and Nord with Paris and Pantin- 
Babigny ; its length is to be 240 kilometres (150 
miles), with a depth of 4.5 metres (about 15 ft.). 

The Seine, however, offers, no doubt, the best 
natural conditions for making Paris a seaport. 
The first plan of this nature is attributed to 
Colbert, but it was not till towards the latter part 
of the last century that it became more definite. 
In 1760 Passement proposed to deepen the Seine 
to Poissy, and in 1794 a canal was made according 
to the plan of Carnot, through which canal a 
vessel reached Paris in eleven days. In 1824 the 
Government commissioned Bérigny to make a plan 
of a canal 3 metres (10 ft.) deep, but before this 
was done the Flachet Company was formed, which 
company in 1827 applied for a concession to con- 
struct a canal following the valley of the Seine to 
Paris. In 1871 the Government had the Seine 
deepened 3 metres (10 ft.) according to the plan of 
Krantz. The results of this latter step had not 
transpired when Bouquet de la Grys laid his 
project before the public in 1882. A commission 
was formed for the purpose of preparing a complete 
plan, and when this, in 1887, met with an un- 
favourable reception from the authorities, he com- 
pletely altered his plan. This, as it will be re- 
membered, proposes a canal from Rouen to Paris 
of 6.20 metres (20% ft.) depth and with four locks. 
The projected cost was 10,000, 000/. 

In Italy the plan to make Rome a seaport is not 
of avery recent date, and a complete plan (by 
Oberhalger) was made in 1889; the canal was to 
be 19.5 kilometres (124 miles) long and 40 metres 
(135 ft.) broad ; its course was to follow the Tiber, 
and the cost was estimated at about 4,500,000/. 
This project has met with support from several in- 





fluential bodies, and with hostile criticism from 
others, but so far nothing has been done in the 
matter. 

In Spain almost the only work in the way of 
widening rivers is that of the River Nervion, from 
Bilbao to the sea. 








LOCK-AND-BLOCK SIGNALLING. 

THE efficiency of the lock-and-block system 
greatly depends upon the reliability of the treadle 
employed. Of late years great improvements have 
been made in different forms of electric contact 
treadles, mainly with the express object in view of 
strengthening the most vulnerable or weakest point 
in such systems. 

It will be worth while first to describe a complete 
system of lock-and-block railway working with the 
special apparatus illustrated in ENGINEERING of 
September 16 (page 365) and October 28 (page 537) 
last, in connection with the subject of the new 
signalling arrangements at Waterloo Terminus, Lon- 
don and South-Western Railway. As these terminal 
uses were rather complicated and special, we now 
give a description and diagrammatic illustration (in 
Figs. 1, 2, and 3) of what the ‘lock-and-block ” 
system means in its very fullest modern develop- 
ment, but at the same time in its simplest senttie 
situation ; that is to say, as applied to a length 
of line comprising merely the consecutive signal 
cabins ‘‘B,” ‘C,” and ‘*D” of the above-men- 
tioned figures, uncomplicated by any junctions, 
sidings, cross-over roads, &c. 

Figs. 1, 2, and 3 form a chart or diagram repre- 
senting three successive stages of signalling action 
at the three consecutive stations B, C, and D as the 
train travels along the line through sections Cand D. 
At each signalling cabin, denominated repectively 
station B, station C, and station D, the apparatus 
represented is identical, but the movements ac- 
complished and the indications represented vary 
throughout. As the train progresses, and is 
signalled out of one section into another, a regular 
routine of local movement ensues, and intercom- 
munications take place between cabin in rear and 
cabin in advance according to a code of rules. In 
the diagrammatic illustration the actions just accom- 
plished at each station are represented by the dark 
or shaded parts of the figures, whilst the former posi- 
tions of the moved parts will be seen in a repre- 
sentation in broken line or perceived by comparison 
of the station with its representation in the prior 
stage. The explanatory indications on the diagram 
stage by stage will afford a comprehensive idea of 
the working of the lock-and-block system by the aid 
of the instruments and apparatus of Mr. R. W. Sykes. 
The following apparatus are represented at each 
station : A semaphore signal, its lever, a combined 
‘*block” instrument, an electric slot on the signal- 
post (S on post 4 of Fig. 2), and an automatic 
treadle on the rail just opposite the cabin. For full 
particulars of Mr. W. R. Sykes’ block instrument 
the reader is referred to page 542 ante, and also 
for the electric slot and automatic treadle to page 
365. Fig. 7 explains the gearing by which the rod 
L and its attachments are raised, and the locking 
bolt lowered into the lever’s locking bar every time 
the lever is worked one single stroke either for- 
wards or backwards. 

From the three stations represented in the three 
stages it will be easy to conceive a preceding station 
A and another station E succeeding D, whereat the 
same routine is observed. 

At station B in the first stage, the train is re- 
presented just leaving the automatic treadle. The 
contact made by the rail deflection thereat com- 
pleted the circuits by which the semaphore arm 
was enabled to move from ‘‘ off” to ‘‘ on” auto- 
matically, that is tosay, by the intervention of the 
‘*electric slot” (marked S on post 4, next stage), 
and by which the rod L fell, lifting the locking bolt 
and allowing the lever to be returned. In the 
second stage at station C it will be perceived that 
the first part only of these actions have been per- 
formed ; the reason is, that the signalman ought 
to see the rear lights of the passing train before 
attending to the return of his lever. The signalman’s 
next action after returning the lever would be to 
unhook the switch from the plunger as may be seen 
at P in station B, position 4. The effect of this 
last action is best seen by comparing the actions 
represented at stations C and B (positions 7 and 8) 
in the third stage ; here the movement of the side- 
hook switch, position 8, lets the miniature sema- 
phore above the block instrument, position 7, fall 
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LOCK-AND-BLOCK RAILWAY SIGNALLING WITH AUTOMATIC TREADLES. 
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from “‘on” to ‘‘ off,” denoting that section C is 
clear. Next, as soon as the signalman at B receives 
notice (by bell code or by telephone) that the signal- 
man at station A desires to signal a coming train 
into B’s section, he (the man at B) presses his 
plunger and then switches his side-hook on to the 
pao: all of which actions are denoted at station 

in the third stage, or position 7; this last per- 
formance is termed ‘‘ taking on” a train. It will 
then become the duty of the manat Bto get his 
signal lever released so that he in his turn can 
signal the coming train out of section B into section 
C, and this he does as soon as the man at ‘*C” 
‘*takes on” or ‘‘accepts” the coming train in his 
turn. 

In the routine of actions, as illustrated, it will be 
perceived that 1 and 9 are identical, whilst 7 and 3, 
which are also diagonally opposite, very nearly 
correspond to each other. 

By the nine representations (three stations in 
three stages) the reader can picture to himself a 
somewhat more minutely detailed routine by 
attributing to each single station the successive 
actions of 8, 7, 3, 6, 5, 9, 8, in order as given, re- 
peated ad libitum. 

Figs. 4, 5, and 6 illustrate a very distinct kind of 
treadle patented by Mr. J. Radcliffe, of the Great 
Northern Railway. Fig. 6 is a ground plan show- 
ing how the apparatus E H E is situate with respect 
to the running rail R by means of its attachment 
to the short supplementary length of rail R', the 
ends of which are bent rectangularly and braced 
firmly to the running rail R at a distance apart of 
about 6 ft. more or less. Figs. 4 and 5 are views 
in elevation of the apparatus with sectional repre- 
sentations only of portions of the running rail R 
and the holding or frame rail R'. E E are two 
coils of insulated wire, the cores of which are the 

,0le-pieces of the horseshoe permanent magnet H. 
t can be thus seen how the apparatus may be 
likened in shape to a Hughes magnet, but with a 
different action; the armature is the running rail R 
whose deflections (magnetic contact and disruption) 


and vibrations set up alternating currents in the 
electric circuit attached to the coils EE. The in- 
ventor proposes to carry out the general idea of the 
above arrangement with many modifications of the 
apparatus. As used on the Great Northern Railway 
this treadle has gained a good report for reliability. 
There are two other pretty well-known forms of 
treadles which have also gained excellent records 
of many years’ use, namely : (1) Messrs. Saxby and 
Farmer’s treadle (Buck’s patent), which has a mer- 
cury contact and has been in use from 1885; its 
form is well known to all the railway world ; (2) 
Spagnoletti’s treadle, which possesses a spring con- 
tact and has been extensively used on the Metro- 
politan Railway. 

Quite a large number of other forms of automatic 
electric contact treadles have been proposed and 
contrived, some of much simplified construction, 
others less so. Of some of the simplest forms of 
these latter it may be said that they fail to be 
reliable or require very frequent readjustment. 
Mr. W. R. Sykes, before perfecting the two forms 
of his treadles illustrated in Figs. 17, 20, and 21, on 
page 365, made a form of treadle whereby the 
passing train, by deflecting the rail, induced an 
alternating current in a circuit by reason of his 
apparatus comprising a magnet and coil. However, 
he ralingulitned his experiments in this direction 
in favour of the apparatus above referred to, and 
with which his name is more generally connected. 

In the different lock-and-block systems auto- 
matic treadles are employed with different objects 
in view. In Figs. 1, 2, and 3 their most complete 
and effectual use is typified. Here their functions 
are the simultaneous performance of two actions, 
namely, (1) the automatic return of the semaphore 
signal from ‘‘ off” to ‘‘on” through the agency of 
an electric slot (Figs. 18 and 19 on page 365 ante) 
on the signal post, and (2) the discharge of the 
armature from its attachment to the magnet within 
the block instrument (Figs. 24, 25, 26, and 27 on 
page 542 ante), whereby the rod L falls, together 
with its attachments (including the tablet whereby 
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the visible indication ‘‘free’’ replaces the former 
indication ‘‘locked”), and raises the bolt lock 
which locked the full return of the lever. This 
latter action is prior to one of the utmost import- 
ance in the system, namely, the ‘‘ plunging” or 
the ‘‘ taking on” of the next succeeding train. The 
reader will have seen above that the ‘‘ taking on” 
of a train (say at B in the third stage, position 7) 
involved the disengagement of the side-hook switch 
at P from the plunger and the pressing in of the 
latter. Now it must be clearly understood (see 
Figs. 24, 25, 26, and 27, page 542 ante) that this 
plunger can only be pressed once after each return 
of the lever from the worked position (see the 
position represented in the second stage at 5) to 
the normal position (as at 8); for immediately after 
the ‘‘ white” replaces the prior ‘‘ red” indication 
(see Fig. 7) on the dial of the block instrument (as 
at station ‘‘ B,” position 7 in the third stage), the 
‘*plunger” is locked (or rather firmly obstructed 
from any further action) by the interior mechanism 
of the block instrument quite independently of the 
side-hook switch, whose position is mainly a mere 
‘*remembrancer’ to the signalman ; indeed, on some 
lines this ‘‘side-hook” is not the handle of an electric 
switch, inasmuch as there the return of the signal 
lever effects electrically the movement of the minia- 
ture semaphore (or similar indicator) in the preced- 
ing signal cabin. It may be positively affirmed that 
with this system and form of block-and-lock 
instrument the recent calamitous accident at Thirsk 
could not have occurred, nor indeed any other of 
that kind of accident which is from time to time 
occasioned by a second train being ‘‘taken on” 
before the section is ‘‘ clear,” whether by inadvert- 
ence or from any other cause whatsoever. If any- 
thing should go amiss mechanically or electrically, 
of course the full system may have to be tem- 
porarily suspended ; but meanwhile all traffic would 
be positively suspended, signal levers being locked 
and signals standing at danger. The means upon 
emergency for freeing the traffic from such sus- 
pense was explained on page 540. 
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The phrase ‘ block system” has been so loosely 
used and abused that it had better be taken to 
mean nothing definite unless specially defined. 
However a difference ought to be made with 
respect to the term ‘‘lock-and-block system.” 
Several systems (with variations and modifications) 
are in use in Great Britain and abroad, but the 
term ‘‘lock-and-block” should be denied absolutely 
to every case where (as recently at Thirsk) a 
second train can be ‘‘accepted” or ‘‘ taken on” 
before the preceding train has been passed out of 
the section. There would then remain one possible 
error and one only for a signalman to make, 
namely, to correctly perform all his other routine 
duties, but to omit to observe that the complete 
train had passed by, forgetting to look for its rear 
lights. 

To the lock-and-block system as above sketched 
there may, of course, be added a number of minor 
appliances very useful in contributing further safe- 
guards to trafic movements. Signal repeaters, 
detectors, fog-signal apparatus, and other warning 
alarms, do not technically belong to the ‘‘lock- 
and-block” system. However, Mr. W. R. Sykes’ 
electric ‘‘ trumpet’ employed, as mentioned on page 
540 ante, would be a useful addition, not only in 
foggy weather, but also at other times, warning the 
signalman against delaying to. return his lever to 
the normal position after the release of the signal 
arm by the passing train. 

The diagram (Figs. 1, 2, and 3) contains only 
stop signals ; one ‘‘ distant” signal should be under- 
stood as preceding the stop signal of each cabin. 
Our account has purposely omitted the considera- 
tion of how the same appliances are made with 
efficiency and safety to apply to junctions of lines 
and to the double working of single-line railways. 
The carrying out of the latter is the more simple of 
the two, as might be expected, and ‘‘ Winter’s 
block system”’ is in vogue extensively for such pur- 
pose in India and Australia, amongst other coun- 
tries abroad, Moreover, all the best staff and ticket 
(or tablet) systems are designed to secure a prac- 
tical lock-and-block effect. The reader should 
refer to the article on ‘‘The New Signalling Sys- 
tem and Alterations at Waterloo Terminus,” page 
537 ante, for an account of how the lock-and-block 
system may be applied to a very extensive ter- 
minus. The arrangements requisite at junctions 
to expedite and efficiently safeguard traftic are, at 
any rate, not likely to be more complicated or difli- 
cult than the terminal arrangements at Waterloo 
just alluded to. 

Now, leaving the subject of additions to the pure 
lock-and-block system and its apparatus, before con- 
cluding, a few words may be added as to the practi- 
cability of some of the various systems mooted for 
abolishing the ‘‘lock-and-block” system proper 
and substituting therefor one or other of some 
of the proposed rival plans that have never yet had 
an extensive practical trial. Such plans comprise 
the modern working out of two very old and widely 
conceived ideas ; one that a train might automatic- 
ally, wherever it goes, signal itself forward, block 
and protect itself in rear, and pre-announce its 
arrival without the intervention of any signalman 
whatsoever ; the other that a travelling train might 
be in constant communication with the station in 
rear, the station in advance, and even under certain 
circumstances with a train in rear or a train in ad- 
vance. The latest propositions and inventions 
doubtless often disclose electrical improvements 
more or less adapted to effect their object ; but 


“then the question arises, will, under any such 


system, human fallibility be eliminated to a greater 
extent than at present under the most complete 
existing lock-and-block system ? 





THE SOCIETY OF ARTS. 

On Wednesday evening Sir Richard Webster 
presided over the inaugural meeting of the Society 
of Arts for the present session, the Council and 
the members of the Society having elected him 
chairman of the Council for a second period of two 
years, as a mark of their appreciation of the great 
value of the services he has rendered to the Society. 
The position carries with it the chairmanship of the 
Royal Commission to represent Great Britain and 
the Colonies at the Columbian World’s Fair, and 
itis a matter of congratulation to the whole nation 
that we should be represented by so able and 
distinguished a man. 

In opening the session Sir Richard Webster re- 
ferred to the losses the Society had sustained by 





death, laying special stress on the lamented 
early decease of Mr. P. W. Willans, who was 
carried off by an accident in his fortieth year. 
He then reviewed the scientific progress of last 
year, noticing the advances in the photographing 
of colours, of flying bullets, and of stars. He con- 
trasted the present state of electric supply in 
London with the forecasts made in the room in 
which he stood only a few years ago by men 
of the first rank, and showed how unex- 
pected had been the progress. He reminded 
his hearers that the Albert Medal for 1892 had 
been awarded to Thomas Alva Edison. A series 
of lectures which are to be delivered on the trans- 
mission of power for central stations will bear 
largely on the question of electric supply. Other 
subjects upon which the chairman touched were 
the manufacture of silk, colour vision, the spon- 
taneous ignition of coal, and the measurement of 
lenses. 

Sir Richard then turned to the work of the pre- 
sent session. The lectures include one from Pro- 
fessor Vivian Lewes on ‘‘The Generation of Light 
from Coal Gas,” from Dr. Fleming on ‘‘ The 
Practical Measurement of Alternating Electric 
Currents,” and from Professor Chandler Roberts- 
Austen on the subject of alloys; while the arts 
division will receive contributions from Mr. Lewis 
Forman Day, who will deliver four lectures, entitled 
‘*Some of the Past Masters of Ornament ;” and 
from Mr. Townsend on ‘‘The History and Practice 
of Mosaics.” 

Much of the time of the Council will, naturally, 
be occupied with the Chicago Exhibition, the pre- 
sent state and future prospects of which will be 
explained to the Society in a paper which will be 
read on December 7 by Mr. James Dredge, asa 
supplement to his two previous communications. 
In announcing this paper, Sir Richard Webster 
said that no member of Council had devoted more 
time and attention to the concerns of the Exhibi- 
tion than Mr. Dredge, and that his practical 
knowledge both of Chicago and of the needs of 
exhibitions had been of the greatest assistance 
to the Council. The space occupied by Great 
Britain and the Colonies will amount to upwards 
of 45,000 square feet, of which more than 250,000 
will fall to the parent country. This, he stated, 
is the largest space ever filled at any Inter- 
national Exhibition by any foreign country, but 
it is unequally divided among the various sections, 
in some of which we shall unfortunately be weak 
where we ought to be strong. In glass, earthen- 
ware, and china we shall have good specimens ; 
many of our railway companies will show in the 
Transportation Gallery, and there will be a large 
collection of cycles and of ship models. Exhibits 
in the Machinery Gallery are not as numerous as 
could be wished, In agricultural machinery also 
Great Britain will not be largely represented. 
Again, in the Electricity Building the exhibits 
from Great Britain will not be numerous, but there 
will be a fine collection of telegraphic apparatus 
lent by the Post Office. In the building for mines 
and mining there will be sections illustrating 
English mineralogy and metallurgy, and a very 
fine exhibit of platinum by Messrs. Johnson 
and Matthey. In the department of the fine 
arts the Council are in hopes that the exhibit 
will be in every way worthy of the nation. Very 
few, if any, of the prominent living artists will 
be unrepresented, and the list of exhibitors 
already includes the great majority of the names 
best known to the frequenters of both galleries. 
In the Fisheries Building there will be a typical col- 
lection of fishing gear, but in the Horticultural 
Building the display will be poor. In concluding 
this part of his subject, Sir Richard complimented 
the ladies’ committee on the success of their exer- 
tions. He added that he had received from the 
Director-General of the Exposition, and from the 
four Societies of Civil, Mechanical, Mining, and Elec- 
trical Engineers in America gratifying assurances 
that any member of the Society of Arts visiting 
Chicago would have a cordial welcome, and the use 
of their respective rooms and institutions. A com- 
mittee of members resident in the States is being 
formed. 





NOTES. 
Tue Mrinerat Resources or CHI. 
In an interesting paper read before the French 
Society of Civil Engineers, Mr. Charles Vather 
states that immense deposits of exceptionally 
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pure and rich ores of iron and of manganese are to 
be found through the northern and central regions 
of Chili. These deposits are in many cases situated 
near the coast, and in localities where transport is 
easy. As regards fuel, there are large deposits of 
lignites from which suitable coke may possibly be 
produced, but in any case a practically inex- 
haustible supply of wood fuel is afforded by the 
primeval forests which stretch along the borders of 
the rivers and estuaries of these regions. It would 
be easy to load vessels with ores of iron containing 
50 to 60 per cent. of the metal, or with 45 to 50 
per cent. ores of manganese, at the northern ports, 
and convey them to Southern Chili, where wood 
and lignites are plentiful, for reduction. Mr. 
Vather has examined these deposits on behalf of 
the Chilian Society for the Promotion of Industrial 
Progress, and suggests that a syndicate should be 
formed in France to open up these and the other 
enormous metalliferous deposits of Chili. He be- 
lieves that such a syndicate would be welcomed by 
the Government, and that on proving its bona fides 
it could rely on some measure of protection for the 
infant industry being passed by the Chilian Govern- 
ment. He advises his compatriots to hasten to 
develop this lucrative industry before they are fore- 
stalled by the capitalists of some other nation, 


TECHNICAL EDUCATION EIN MANCHESTER. 

A competition has been held for the buildings 
of the proposed new municipal school at Man- 
chester. Twenty-six sets of plans were submitted 
to the judgment of Mr. Alfred Waterhouse, R.A., 
and the first premium was awarded to Messrs. 
Spalding and Cross, of London. The site, com- 
prising 5800 square yards of net building land, was 
the gift of the Whitworth Legatees, excepting 773 
yards added by the corporation. It is on the ground 
of the old works of the late Sir Joseph Whitworth, 
with frontages to Whitworth-street, Sackville-street, 
and Granby-row. The style of the building is Renais- 
sance of the early French period ; the material will 
be red Ruabon bricks, relieved with terra-cotta. The 
floors will be fireproof throughout, and covered with 
wood blocks, except where impervious pavement is 
required, as in the dye-house and laboratories. The 
building comprises six floors, none of the rooms 
being less than 15 ft. of clear internal height, 
with 25 ft. to 31 ft. of depth. The general scheme 
embraces class, lecture, drawing, and designing 
rooms, laboratories, workshops, library, adminis- 
tration and other offices, students’ and lecturers’ 
rooms, &c. The total floor space exceds 150,000 
square feet, exclusive of corridors. There will be 
a main entrance hall 83 ft. by 50 ft.; a public lec- 
ture hall, 30 ft. high, of the same area, and above it 
a chemical laboratory for eighty students. The base- 
ment, sunk 7 ft. into the ground, is devoted to 
departments requiring heavy machinery. Here are 
the electrical engineering workshops, dynamo- 
house, laboratories, battery rooms, physical testing 
rooms, mechanical engineering workshops, spin- 
ning and weaving rooms, bleaching, dyeing, print- 
ing, and finishing rooms, plumbers’, bricklayers’, 
and masons’ shops, repair shops, &c. The whole 
of the main driving will be by electric current from 
the Corporation Central Station. The estimated 
cost of the building, including fittings and the pro- 
vision of appliances and machinery, is about 
125,000/., towards which the committee have about 
50,0007. The remainder will be borrowed for a 
period of thirty years on the security of the penny 
rate, 


Wynye’s Erecrric Tramway System. 

Mr. Frank Wynne, of 9, Victoria-street, London, 
S.W., who was formerly manager of the Brush 
Electrical Engineering Company, has been for some 
years past perfecting a closed conduit system of 
electric traction, and claims to have at length suc- 
ceeded in overcoming all difficulties, a claim which 
is supported by Mr. T. Parker, chief engineer of 
the Electric Construction Corporation,'Limited. In 
Mr. Wynne’s system an insulated cable is laid 
between the ordinary tram lines, in a hemispherical 
tube formed by a groove in the bottom of a contact 
rail of cast iron, and a foundation of bituminous 
concrete. The contact rail is divided up into sec- 
tions, each of which is completely insulated from 
its fellows by being laid in bitumen and asphalte. 
Contact boxes are provided at intervals, in which 
are electro-magnetic contacts, each of which puts 
two consecutive sections of the contact rail into 
communication with the main conductor already 
mentioned. The working of the system is in its 
essential features as follows: The car has three 
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contact pieces, of which two only are theoretically 
required, but the third is found to be advisable in 
practice. The distance between the leading contact 
pieces is rather more than the length of a section, 
whilst the distance between the trailing two of the 
three contacts is about 1 ft. orso. Asalready men- 
tioned the sections of the contact rails are connected 
to the contact boxes in pairs. As the car moves for- 
ward the leading contact piece moves on to one of 
the sections connected with the next contact box, 
and, still later, on to the second of these sections. 
At this moment the middle contact piece moves on 
to the first section, so that the third contact piece is 
now the only one taking current from the charged 
section. This current, after passing through this 
contact piece, divides, part of it going direct to the 
motor, whilst another part of it is shunted through 
the middle contact piece into the second contact box 
operating the circuit maker there, and back through 
the first contact piece tothe motor. In this way the 
different sections of the contact rail are successively 
switched into circuit as the car passes along. The 
contact maker is covered by a cast-iron cover, 
which, acting on the same principle as the diving 
bell, excludes all water from the switch beneath it. 
A small secondary battery, which is kept constantly 
charged by the current, is provided on the cars for 
starting purposes, as by its means the electro- 
magnetic contact makers can be operated when 
necessary. The cost of a line on this system is said 
to be 15001. a mile. 


An Arctic Exetortne Sup. 

Dr. Frithiof Nansen’s vessel, for his approaching 
Arctic expedition, was launched on October 26, 
amidst much enthusiasm from Archer’s shipyard 
at Laurain, Norway, and was christened Fram 
(forward). The principal dimensions of the vessel 
are as follows: Length of keel, 31 metres ; length 
on water line, 344 metres; full length at deck, 
39 metres ; greatest breadth, 11 metres ; draught, 
with light cargo, 3}? metres ; displacement, 530 
tons ; with a draught of 4.3 metres the displace- 
ment increases to 800 tons. The materials of 
which this vessel is built are altogether the best 
that could be procured. The keel is of two pieces, 
14 in. by 14in., and the covering is 11 in. thick. 
The timber for the keel is American. The 
other timber is mostly of Italian origin, oak, which 
has been stored for some thirty years at the 
Horton shipyard. The intervals between the 
timbers are filled with a mixture of pitch, tar, and 
sawdust. The inside covering consists of pitch 
pine, varying in thickness from 4in. to 8in. The 
outer covering consists of three layers ; first, oak 
planks, 3 in. thick, then 4 in. of oak, and finally 
an ‘‘ice cover” of greenheart, varying in thickness 
between 3 in. and 6in. The vessel has fore and 
aft the usual iron protection for vessels used in the 
Arctic Ocean. The ship’s side will thus vary in 
thickness between 27 in. and 304 in. The bow, 
built of oak, has a thickness of 4 ft. Inside the 
vessel will be strengthened by various beams and 
cross stays. Aft the Fram is as pointed as a boat ; 
rudder and propeller can be hoisted so far u 
that they are clear of the water. The vessel will 
be fitted with seven or eight boats, intended to 
carry the whole of the crew—twelve men—with 
provisions for several months, should it be neces- 
sary to leave the vessel. She will be rigged asa 
three-masted schooner, but will have no fixed 
yards. The crow’s nest will be 102 ft. above the 
sea. The engine will be capable of indicating 
169 horse-power, with a consumption of 2.8 tons 
coal per 24 hours; the speed is calculated at 
6 knots. The coal supply will be sufficient for 
three to four months’ uninterrupted steaming. 
When carrying sail and under favourable circum- 
stances, the speed may reach 8 to 9 knots. There 
will be an electric light installation. The Fram 
is pointed both fore and aft; the length is com- 
paratively small so as to give the greatest possible 
strength; and Dr. Nansen was probably about 


right when he asserted that never had a vessel been | }, 


built with greater care and forethought. 


Tue Crry anpD Guitps oF Lonpon Institute. 

The technological examinations of the City and 
Guilds of London Institute have done an immense 
amount of good, and have been an enormous suc- 
cess. When started in 1873 by the Society of 
Arts, only six candidates presented themselves for 
examination. No payment of teachers on the 
results of the examinations was made till 1877, 
when the Clothworkers’ Company undertook to 





make payments on the principles already adopted 
by the Science and Art Department. At that 
date there were 68 candidates, but last year the 
number of candidates was 8534, of whom 4469 
satisfied the examiners. Even this does not show 
the full extent of the operations of the Institute, 
as the candidates numbered only about half of 
those in attendance at the classes, which were 
610 in number, distributed over 265 centres. 
Moreover, the more important work of the Insti- 
tute must not be forgotten, viz., that done at the 
Central Institution and at Finsbury, where tech- 
nical training of the highest kind, which is, per- 
haps, the only efficient variety, can be obtained. 
The drain on the funds of the Institute, which is 
supported entirely by voluntary contributions by 
the City Guilds and Companies, has therefore been 
very great, amounting to many thousands per 
annum, and naturally would tend to be an increas- 
ing one, as both the number of students and 
subjects of examination are continually increasing. 
In view of the fact that the various county councils 
have large sums now placed at their disposal for 
the purpose of technical education, the Institute 
have decided to stop payment of teachers by 
results after this year, and to expend the money 
thus saved in still further extending and improy- 
ing their examinations. An exception is, however, 
to be made in the case of the metropolitan area. 
For this no reason is assigned, but it requires no 
great amount of perspicuity to conclude that the 
Institute have generously determined not to let 
London suffer by the action of the London County 
Council, who have refused to follow the other 
county councils of the kingdom in appropriating, 
for the purpose of technical education, in accord- 
ance with the express wish of Parliament, the 
revenue coming to them from imperial sources. We 
would suggest to the Institute that some of the 
funds set free for other purposes by their new de- 
parture might be employed in founding additional 
scholarships to the Central Institution and Fins- 
bury, which would be a boon to many clever youths 
in provincial towns. 





ROYAL METEOROLOGICAL SOCIETY. 

THE first meeting of the session was held on Wednes- 
day evening, the 16th inst., at the Institution of Civil 
Engineers, 25, Great George-street, Westminster, Mr. A. 
Brewin, Vice-President, in the chair. 

Mr. E. T. Adams, Mr. A. L. Jonea, M.R.C.S., Mr. 
J. E. Prince, and Mr. W. Tattersall, C.E., were elected 
Fellows of the Society. An interesting paper by Mr. J. 
Lovel was read on the “ Thunderstorm, Cloudburst, and 
Flood at Langteft, East Yorkshire, July 3, 1892.” The 
author gives an account of the thunderstorm as experienced 
at Driffield on the evening of this day ; the ie tems of 
the storm was, however, felt in the wold valleys which 
lie to the north and north-west of Driffield, where great 
quantities of soil and gravel were removed froin the 
hillsides and carried to the lower districts, doing a 
large amount of damage. Many houses in the lower 
parts of Driffield were flooded, and a bridge considerably 
injured, The storm was moat severe in a basin of valleys 
close to the village of Langtoft, where three trenches 
68 yards in length and of great width and depth were 
scooped out of the solid rock by the force of the water 
from the cloudburst. From the appearance of the trenches, 
it is probable that there were three waterspouts moving 
abreast simultaneously. This particular locality seems 
to be favourable for the formation of cloudbursts, as there 
are records of great floods having previously occurred at 
Langtoft, notably on April 10, 1657, June, 1857, and 
June 9, 1888. The author gives, in an appendix, a number 
of observations made on similar occurrences, oe 
with particulars and opinions as to the cause of such out- 
bursts by several eminent authorities. 

Mr. W. H. Dines also read a paper, ‘‘ Remarks on the 
Measurement of the Maximum Wind Pressure, and De- 
scription of a New Instrument for Indicating and Record- 
ing the Maximum.” For some years the author has been 
conducting a large number of experiments with various 
forms of anemometers, and in the early part of the present 
‘sad recommended the adoption of the tube anemometer 

or general use, as it appeared to possess numerous advan- 

tages. The head is simple in construction, and so strong 
that it is practically indestructible by the most violent 
hurricane. The recording apparatus can be placed at 
any reasonable distance from the head, and the connect- 
ing pipes may go round several sharp corners without 
arm. The power is conveyed from the head without 
loss by friction, and bence the instrument may be made 
sensitive to very low velocities without impairing its 
ability to resist the most severe gale, In the present 
paper the author describes an arrangement of this form 
of anemometer which he has devised for indicating very 
light winds, as well as recording the maximum wind 
pressure, 





GRAVING DOCKS. 
At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 15, Mr. Harrison 
Hayter, President, in the chair, four papers were read, 





**On the Construction of Graving Docks in the Colonies 
and in the United Kingdom.’ 

The first paper was on the ‘‘ Halifax Graving Dock, 
Nova Scotia,” by the Hon. R. C. Parsons, M. Inst. C.E. 
Though wooden graving docks had _ been preferred in 
recent years in North , Romeo owing to their cheap- 
ness and to their being less influenced by variations 
in temperature than stone docks, it was decided to 
construct a stone dock at Halifax, as being the most 
durable and involving hardly any cost in repairs. 
A company was granted an annual subsidy of 6000/. 
for constructing the dock, which was 600 ft. long 
and 102 ft. wide at the top, and had 30 ft. depth 
of water on the sill at spring tides. The rise of 
spring tides at Halifax was 6 ft. The excavation for 
the Suck was mainly in rock. The bottom of the 
dock was formed of a pitch-pine floor laid upon a bed of 
concrete ; the entrance and side walls up to the level of 
the solid rock were constructed with a minimum thickness 
of 3 ft. of concrete, and above the rock, with rubble back- 
ing faced with concrete, whilst the altars and caissun- 
groove were faced with granite. Two centrifugal pumps 
were provided capable of emptying the dock in less than 
four hours. An entrance channel to the dock was blasted 
and dredged to a depth of 30 ft. at high-water spring 
tides. A wharf and jetties were formed on the harbour 
side of the dock ; a siding was laid down connecting the 
wharf with the Intercolonial Railway, and the dock was 
fully equipped, lighted by electricity, and supplied with 
water from the city main. The works, which were de- 
signed by the late Mr. J. F. Bateman, Past-President 
Inst. C.E., were begun in May, 1886, and opened in 
September, 1889. The dock is second in length on the 
Atlantic coast of North America; and the largest in 
depth, floor area, and capacity. 

he second paper contained a description of the 
“Cockatoo Island Graving Dock, New South Wales,” by 
Mr. Edward W. Young, M. Inst. C.K. This dock, 
situated on a rocky island in the Paramatta River, was 
628 ft. long and 108 ft. wide at the top, and afforded a 
depth of 32 ft. of water over the sill at high-water spring 
tides. It wasexcavated in the rock, and its floor was 
formed of bluestone blocks, bedded in cement mortar, 
and resting on a layer of concrete. The lower altars 
were formed of bluestone concrete, the broad altar of 
granite, and the upper altars of sandstone ashlar, 
whilst the rest of the dock was formed in the natural 
rock where adequately sound, and coped with granite. 
The dock was provided with three piers on each side, all 
with granite steps and slides. The invert and invert walls 
were formed of sandstone, with granite quoins. The 
entrance walls and sea walls were, up to 1 ft. above low 
water, built of concrete composed of 3.6 parts of blue- 
stone, 14 part of sand, and 1 part of Portland cement, 
and of sandstone ashlar above, the concrete being depo- 
sited within framing under water, from a skip with 
bottom plugs, on a foundation excavated to solid rock by 
divers with the aid of a grab. The materials of the con- 
crete were moistened before being lowered, to reduce the 
washing out of the cement by the inrush of the water 
on the raising of the skip. The wrought-iron caisson, 
90 ft. long, 14? ft. wide, and 39 ft. deep, which closed the 
rock, rested on rollers, and could be drawn back by haul- 
ing gear into a recessed chamber provided for it. The 
pumps consisted of a pair of double-acting plungers, 
44 ft. in diameter, with a stroke of 6 ft., and they 
could discharge 45,360 tons of water in 34 hours, 
with a maximum lift of 36 ft. On the completion 
of the caisson and the pumping machinery, the rock 
excavation, beyond the concrete cofferdam across the 
entrance which had excluded the water from the 
works, was carried out — by driving galleries under 
the cofferdam to save diving work, and partly by blast- 
ing and dredging aided by divers. The total cost of the 
works was 267,825/., out of which 207,317. was expended 
on the graving dock, 15,478/. cn the pumping machinery, 
and 17,1407. on the caisson. The execution of the works 
occupied from February, 1883, till March, 1890. 

The third gee gave an account of the ‘‘ Alexandra 
Graving Dock, Belfast,” by Mr. W. R. Kelly, M. Inst. 
C.E. This dock was constructed between April, 1885, 
and May, 1889, to afford a much-needed increase of grav- 
ing dock accommodation in the port of Belfast for the 
repairs of the large vessels trading with the port, and to 
encourage the shipbuilding trade. A cofferdam was con- 
structed in front of the entrance basin to shut off the River 
Lagan from the site; and under its shelter the docks 
and entrance basin walls were built in timbered trenches, 
being, together with the floor, of Portland cement con- 
crete, consisting of 24 parts of whinstone, 3} parts of 
coarse gravel, 2 parts of sand, and 1 part of cement, 
faced with concrete composed of three parts of gravel, 
1 part of sand, and 1 part of cement. Gonchberahie in- 
convenience, however, was experienced from the springs 
or “blows” issuing from a stratum of quicksand near 
the bottom of the trench, and from the yielding of the 
poling boards, owing to great pressure on unequal settle- 
ment. The dock hada length of 800 ft., a width of 50 ft. 
on the floor, a width of 92 ft. at the top, and a depth of 
25 ft. at high water ; and it was divided into three sec- 
tions of 300 ft., 200 ft., and 300 ft., by two inner entrance 
sills and caisson grooves, so that with three caissons it 
could be divided into three docks ; but two only 
having been provided, it could be formed into two 
docks, having lengths of 300 ft. and 500 ft. respec- 
tively. Granite was used for the grooves, quoins, sills, 
and coping, whilst the altars and stairs, as well as the 
walls, were faced with 9 in. of the stronger concrete. The 
two centrifugal pumps, placed at the bottom of the pump 
wells, could discharge 10,000,000 gallons of water from 
the dock within 24 hours. A derrick crane was erected 
on the quay, mainly constructed of steel, and capable of 
lifting loads of 100 tons at a distance of 50 ft., 80 tons at 
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60 ft., and 60 tons at 70 ft. The total cost of the dock, 
basin, quays, and various works, amounted to 148,983/., 
half of which sum was expended on the graving dock, 
whilst the two caissons cost 8759/., the engines and pump- 
ing machinery, with their buildings, 11,4500. ; the derrick 
crane and its foundations, 13,566/.; and the entrance 
basin, 7477/. ; and the cost of the quay walls made up the 
greater portion of the remaining expenditure. The con- 
cluding portion of the paper dealt with the disruption of 
the concrete of the graving dock, which manifested itself 
mainly below low-water level, soon after the comple- 
tion of the works. A report by Messrs. Hawkshaw 
and Hayter attributed this failure to the abstraction 
of the lime in the cement by the magnesia in the 
sea water, a question which was fully gone into in the 
apers on ‘Concrete as Applied to the Construction of 
teens” and the discussion on them last session. The 
remedies proposed consisted in the replacing of all defec- 
tive concrete by a richer impervious concrete, and, if this 
proved inadequate, the exclusion of the sea water from 
the dock by surrounding it by a clay puddle wall, carried 
down to an impermeable stratum, and risjng above high- 
water level. The engineer for the works was Mr. TR. 
Salmond, M. Inst. C.E., assisted by the author. 

The last paper was a record of the ‘‘ Construction of a 
Concrete Graving Dock at Newport, Mon.,” by R. Picke- 
well, Assoc. M. Inst. C.K. This dock was built on the 
west bank of the River Usk, at Newport, for Messrs. 
Mordey, Carney, and Co, on a site partly relaimed from 
an adjacent creek. The dock was built almost 
wholly of cement concrete, only the hollow quoins 


and sills being of granite; its length on the floor was | 5363 


350 ft., its width was 50 ft. on the floor, and 72 ft. on the 
top, and the depth of water on its sill at high-water 
spring tides was 213 ft. The slope at the end of the pile- 
work, reclaiming part of the foreshore of Jack’s Pill, had 
to be trenched ; and the trenches were filled with steel 
slag, to act as counterforts, and prevent the slipping 
forward of the piling, which was also tied beck by long 
tie-bolts. After the completion of the necessary coffer- 
dams, the walls of the dock were built in timbered 
trenches, with concrete composed of eight parts of broken 
and crushed steel slag to one of Portland cement, and 
faced with stronger concrete. The moulds in which the 
concrete was deposited were coated with pure petroleum, 
leaving a clean hard face on the structure. The entrance 
walls had to be founded on bearing piles, as the influx of 
running sand prevented the excavations being carried 
down to solid gravel ; and the walls were strengthened 
by chain cables extending into the dock walls. The 
concrete floor was constructed in sections, cross-trenches, 
only 15 ft. wide, being formed successively in the central 
earthwork, extending from wall to wall, and the con- 
crete deposited before opening out a second trench, in 
order to avoid slips in the walls; and chain cables were 
inserted in the floor, stretching from wall to wall. Some 
difficulty was experienced from a ‘‘ blow” in the construc- 
tion of the entrance floor, but it was shut off by sheet 
piling. The dock was closed by a pair of oaken gates, 
meeting in the centre, and shutting against a sill, each 
being provided with a roller underneath. A pair of inner 
stop gates, pointing inwards, served to retain 15 ft. of 
water over the keel blocks in the dock. The dock walls 
were designed to sustain a fluid pressure of 71 1b. per 
square foot, and they had not moved since their erection. 
The dock, which cost 25,000/., was commenced in January, 
1889, and completed in September, 1890. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — The pig-iron warrant 
market was more active last Thursday, and a large 
amount of business was done in Scotch iron, the price of 
which rose 1d. per ton to 41s. 54d. cash. Cleveland and 
hematite iron were still neglected, but the latter declined 
in price 44d. per ton to 46s. 103d. At the close in the 
afternoon the settlement prices were — Scotch iron, 
4ls. 43d. per ton; Cleveland, 37s. 14d. per ton; hema- 
tite iron, 46s. 9d. per ton. Friday’s market showed a 
continuance of the strength which characterised the 
market on Thursday, and a fairly good business was 
done, which was said to be largely of a “‘covering” kind. 
Holders were very strong in their demands, and managed 
to raise prices 2d. per ton further, making an advance o 
44d. per ton on the week. This advance was attributed 
chiefly to the early return to power of the Anti-Protec- 
tionist party in the United States, which created more 
confidence amongst the holders of warrants. Cleve- 
land iron was again neglected, but buyers who re- 
duced their prices 14d. per ton on Thursday re- 
turned to Wednesday’s rates on Friday. Hematite 
iron was likewise neglected, but sellers who reduced 
their quotations by 44d. per ton on Thursday, in- 
pr them on Friday by 14d. per ton. The settle- 
ment prices at the close were—Scotch iron, 41s. 74d. 
per ton ; Cleveland, 37s. 3d.; hematite iron, 46s. 104d. 
per ton. On the whole the tone of the warrant market 
was firm on Monday forenoon, especially towards the 
close, when 41s. 74d. per ton, Friday, was paid for Scotch 
iron. Only a moderate amount of business was done, and 
the dealings were largely of a jobbing character. Rather 
a large and excited business was done in Scotch warrants 
in the afternoon, at rapidly advancing prices. The close 
was under the best at 41s. 10d. after 41s. 11d. cash done. 
The price was undoubtedly rushed by the “‘covering up” of 
a number of smaller ‘‘ bears,” who, in the absence of any 
information to account for the advance, bought in 
against sales made a week or two — . It was the 
opinion of a number of the merchants and brokers that 
the movement was a market manipulation. Between 
10,000 and 15,000 tons of Scotch iron changed hands in 





the afternoon. Cleveland iron had buyers offering 14d. 
advance in the forenoon, and at the close buyers were 
44d. and sellers 74d. per ton up. Hematite iron was 
offered 3d. less per ton in the forenoon, but recovered that 
loss in the afternoon. The closing settlement prices were— 
Scotch iron, 41s. 10$d. per ton; Cleveland, 37s. 9d. ; hema- 
tite iron, 46s. 104d. per ton. Scotch warrants were again 
very strong on sean | forenoon, and prices were better 
allround. Another advance of 14d. per ton was made in 
the price of Scotch, making 41s 11d. cash per ton. Cleve- 
land was nominally 3d. per ton higher, and hematite iron 
was ld. per ton up. There was again an active business 
done in the afternoon, when the prioe of Scotch iron rose 
to 42s. ld. per ton cash. The purchases were again 
largely for account of the ‘* bears,” and a belief was ex- 
pressed to the effect that the position was considerably 
lightened. At the close the settlement prices were— 
Scotch iron, 42s. per ton; Cleveland, 38s.; hematite 
iron, 463. 10d. per ton. The market for Scotch 
pig iron was again firm this forenoon at the best 

rice paid yesterday, being 1d. per ton up at the 


nish. Cleveland receded 44d. per ton and hematite iron | 


ue. p2r ton. In the afternoon prices gave way a little. 
e following are the current quotations for several 
special brands of makers’ iron, No. 1: Gartsherrie, 
51s. 3d. per ton; Calder, 51s. 6d. ; Summerlee, 52s. 6d.; 
Langloan, 53s.; Coltness, 55s. 6d.—all the foregoing 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
493. 6d.; Shotts Gheued at Leith), 53s. 6d.; Carron 
(shipped at Grangemouth), 53s. per ton. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
tons, as compared with 5283 tons in the correspond- 
ing week of last year. They included 125 tons for 
the United States, 365 tons for Australia, 126 tons 
for France, 510 tons for Germany, 355 tons for Hol- 
land, 110 tons for Spain and Portugal, smaller quan- 
tities for other countries, and 3450 tons coastwise. 
There are 77 blast furnaces in actual operation through- 
out Scotland, against 76 a year ago. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 352,470 tons yesterday afternoon, as com- 
pared with 355,102 tons yesterday week, thus showing a 
decrease amounting to 2632 tons. 


The New Harbour for Kirkcaldy.—The contemplated 
Bill authorising the construction of a new harbour at 
Ravenscraig, Kirkcaldy, will not, it is understood, be 
applied for in the coming session of Parliament. The 
lamb success of the scheme, however, has recently 
been much advanced. It is said that the harbour, accord- 
pry hes aoe proposals, will be the deepest in the Firth 
of Forth. 


The New Highland Railway.—The contractors have 
recently begun operations with the last section of the new 
through line from Inverness to Culdoich--that is to say, 
through the estate and battlefield of Culloden, and across 
the River Nairn, over which will be thrown one of the 
finest stone viaducts in Scotland—to the point where the 
Strathnairn contract, which is now being vigorously 
carried on, terminates. This part of the contract 
amounts to 117,295/., and with its commencement the 
entire works of the new through line are now in process of 
construction. 


Cylinder for a Powerful Lead Press.—Messrs. J. and W. 
Weems, engineers, Johnstone, have just received from 
Messrs. Fullerton, Craig, and Co. a casting of a cylin- 
der weighing 21 tons, which is to form a section of 
a lead press whose weight, when completed, will be up- 
wards of 60 tons. This will be the largest lead pipe press 
ever made by Messrs. Weems, who are famed for such 
machinery. The press is to be used for the enclosing of 
cable and all classes of electric wires in the lead pipe, 
the work being done simultaneously. 


Evening Lectureson Naval Architecture. —Last Wedaes- 
day night Professor Biles began a course of evening 
lectures in the Naval Architecture class-room of the 
University of Glasgow on ‘‘ The Strength of Ships.” In 
the opening lecture he said that the question of the 
strength of ships was becoming every day more important, 
not because ships were not made strong enongh, but 
because every pound of weight beyond the absolute re- 
quirements for their strength was a deducticn from the 
cargo to be carried or speed to be attained in the particu- 
lar vessel. Some improvements of modern times had been 


{ | due to lightened structures; and as there did not appear 


to be much hope at present of a material increase in the 

wer that could be developed for a | gene weight, the 
Improvements in results of speed and weight-carrying 
must be looked for in the direction of ey structures 
which, while being strong enough, shall be lighter than 
the present structures. 


The Late Mr. D. C. Glen, Engineer.—The death has 
just been announced of Mr. D. Corse Glen, F.G.S., 
long a member of the Glasgow engineering firm of 
Glen and Ross, who were known for many years as 
makers of the “‘ Rigby” steam hammer. Mr. Glen, who 
was in his sixty-ninth year, had for several years retired 
from active business, and was enjoying the fruits of a 
very successful career as a manufacturing engineer. He 
was a native of Renfrewshire, and proce | as a millwright 
and engineer under the late Mr. Charles Randolph. 


Royal Scottish Society of Arts.—In the opening address 
of the new session of the Royal Scottish iety of Arts 
on Monday night, the President (Mr. Alexander Leslie, 
M. Inst. C.E.) gave a description of four of the largest 
waterworks in this country—those of Glasgow, Liver- 
pool, Manchester, and Birmingham—his object being to 
afford a comparison as to their relative magnitude and 
expense. On the motion of Mr. Peebles, seconded by 
Dr. Stevenson Macadam, the President was awarded a 
hearty vote of thanks. Subsequently the report of the 





Prize Committee was read on the papers communicated 
to the Society last session, and the prizes themselves were 
presented. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dispensing with Cannel.—At a meeting of the Leeds 
xas Committee held yesterday it was stated that by 
dispensing with the use of cannel and using only ordinary 
coal, the corporation could produce gas of an illuminating 
tng of 18.35 candles, or .35 above the required standard. 

his will also be above the present standard, whilst the 
cost of production will be considerably less. 


Important Railway Improvements at Leeds.—The Great 
Northern and North-Eastern Railway Companies are 
about to make considerable additions to the present 
accommodation provided for their goods traffic in Leeds. 
The former is about to acquire 40 acres of land between 
Knostrop and the suspension bridge, on which to con- 
struct a new goods department, and the North-Eastern 
ompany are seeking to acquire 16 acres as a site for a 
goods yard. 


Union v. Non-Union Men.—As in Yorkshire, so now 
in the adjoining Derbyshire coalfield, great pressure 
is being brought to bear on non-unionist colliers in 
order to induce them to join the Miners’ Association. 
At a meeting of the Council, held in Chesterfield yester- 
day, the question was considered, and a resolution in the 
following form was adopted: ‘‘ This Council recommends 
the Ilkeston union men not to ride or work with non- 
union men, and the Association will support them in such 
action.” This resolution is to apply to all similar cases 
in the Derbyshire collieries. With regard to this ques- 
tion, Mr. W. E. Harvey, miners’ agent, has written to 
the men of the Blackwell Collieries: ‘It is important 
that an effort be made to get all the men to join the 
Miners’ Union, as matters in connection with the coal 
trade are very fickle just now, and we do not know what 
may happen in the near future.” 


The Heavy Trades.—It is impossible to report any great 
improvement in business, though a little more contidence 
appears to exist in iron and steel circles. The pig-iron 
market is steady, with local made forge in short supply, 
but foundry descriptions accumulating, owing to a falling 
off in consumers’ requirements. Bar iron commands the 
leading sale, as against sheet, on home and export 
account, and some good lines are to hand for best boiler 
plates, both iron and steel, and plates for colliery pur- 
poses. Common sheets are neglected and unremunera- 
tive. The heavy steel and associated industries hold 
up well on increased orders for railway material. 
Principal buyers are home and East Indian customers, 
with a probability of a renewal of South American re- 
quirements at an early date. Steel in billet and slab is 

oing steadily at, Bessemer, 5/. 17s. 6d. to 6/. ; Siemens, 

i. to Gl, 7s. 6d. German buyers are taking a consider- 
able quantity of Bessemer ingots for cutlery and tool pur- 
poses. Crucible cast steel of best quality is in fair call for 
the United States and home markets. The Admiralty 
has placed no fresh contracts for armour plates, and the 
old ones are being rapidly completed. Those engaged on 
guna, gun forgings, and projectiles are keeping their 
plant going, but there is no pressure. Thecall for marine 
material is quiet, but improving slowly. All the engi- 
neering branches are depressed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
market here was only thinly attended, but the tone was 
better than it has been of late. Quotations were a shade 
better, and there was more disposition to do business than 
has been the case for some time past. Several sellers 
asked as much as 38s. for prompt f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron, but there were others quite 
ready to accept 37s. 6d., and a fair business was reported 
done at the latter figure. No. 4 foundry was 36s. 6d. to 
36s. 9d., and grey a firm at 36s. Middlesbrough 
warrants closed nominally 37s. 9d. cash buyers, with 
sellers asking 38s. 3d. Of hematite pig iron reports were 
not of such a satisfactory character as we have recently 
heard, the considerably increased output having had the 
effect of reducing quotations, and mixed numbers of 
makers’ east coast brands could be bought at 46s. for 
prompt delivery. With regard to Spanish ore there was 
nothing new, rubio being about 12s. 14d. ex-ship Tees. 


Manufactured Iron and Steel.—Producers of manufac- 
tured iron and steel continue to complain greatly of the 
dearth of orders, and several firms are now very badly off 
for work, the exceedingly low quotations failing to bring 
in buyers. Common iron bars are 5/. 2s. 6d. ; iron ship- 
plates and iron shipangles, 4/. 17s. 6d. ; steel ship-plates 
and steel ship angles, each 5/., all less the usual discount. 
Steel rails remain unchanged in price, heavy sections 
being 4/. 2s. 6d. net at works. 


The Fuel Trade.—There is very little new in the fuel 
trade, but affairs are, if anything, rather quieter on the 
whole than when we last reported. At Newcastle best 
Northumbrian steam coal can be bought at 9s. 3d. f.o.b. 
Here good blast furnace coke is firm at 13s. delivered. 


Cleveland Institution of Engineers.—The annual meet- 
ing was held at the Literary and Philosophical Hall, 
Middlesbrough, on Monday night, Mr. C. J. Bagley in 
the chair. The secretary, Mr. A. Macpherson, in sub- 
mnitting the twenty-eighth annual report, said that at the 
close of the preceding session there were 217 ordinary 
members on the roll ; three of those had died, and six had 
resigned. In the course of the session 24 new members 
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had been elected, so that there was a net increase of 15 
in the membership, making 232 ordinary members in 
all. To these were added five life members and 
four honorary members, bringing the total up to 
241. The ven showed an excess of income 
over expenditure of 27, 12s. 7d. The expenditure for the 
year had been 240/. 15s. 10d., and the income 243/. 8s, 5d. 
On the motion of the chairman, seconded by the Mayor 
of Middlesbrough (Councillor C. L. Bell), the report and 
balance-sheet were adopted. On the motion of Mr. A. 
Cooper, seconded by Mr. Hanson, a hearty vote of thanks 
was accorded the retiring President, who in reply ex- 
pressed his pleasure at finding that during his term of 
office their financial position had improved, that the 
membership had increased, and also that the average 
attendance at the meetings had increased. He referred 
in feeling terms to the death of Mr. E. F. Jones, one of 
the earliest members of the Institution, and on his ee 
position a vote of condolence was passed to the widow 
and family. The Mayor of eg og then read a 
paper on ‘‘The Aaplieation of the Le Chatelier Pyro- 
meter to Blast Furnaces,” and at the close was accorded 
a hearty vote of thanks. 











NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown a fair amount 
of activity ; the best descriptions have made 10s. 3d. to 
103, 6d. per ton, while secondary —- have brought 
9s. 9d. to 10s. per ton. Household coal has been in good 
demand with the advance of the season ; No. 3 Rhondda 
large has made 11s, 3d. to 11s. 6d. per ton. Coke has not 
been very active ; foundry qualities have made 18s. to 19z., 
and furnace ditto, 16s. to 17s. perton. Spanish iron ore 
has been in good request. The iron and steel trades con- 
tinue depressed. ‘There has been some improvement in 
the tin-plate market. 


Dock Extension at Swansea.—At a meeting of the 
executive committee of the Swansea Harbour Trust on 
Thursday it was decided not to proceed with a scheme of 
dock extension this year. 

London and South-Western Railway.—The directors 
have agreed to receive asmall deputation from Exeter in 
support of a proposal that a station should be provided 
for the higher part of that city, near to Polsloe-road. 
Memorials in support of the movement have been signed 
in Exeter, and also at Exmouth, Lympstone, and Top- 
sham. 

The Severn. —The Tewkesbury Town Council received a 
deputation from Worcester on Monday with reference to 
the navigation of the Severn. Mr. Corbett explained 
that it was proposed to open the Severn waterway by 
dredging the river between Gloucester and Worcester to 
a minimum depth of 10 ft. At present the construction 
of the Westgate Bridge at Gloucester would not allow 
ships fit for both coasting and river traffic to pass under 
it, and unless this bridge could be converted into a swing 
bridge boats would have to be used which would not be 
suitable for coasting. It was the object of the chamber 
to obtain a Bill for the conversion of this bridge and for 
the improvement of the Severn at Gloucester. About 
20,000/. was required, towards which Gloucester had pro- 
vided 5000/., and between 2000/. and 30001. had been 
obtained from other sources. He asked for financial aid 
and loyal support to the application to Parliament for a 
Bill, as he considered the interests of Worcester and 
Tewkesbury in the matter were identical. The Mayor 
promised the matter should be considered by the Council. 


Bristol and the Great Western.—On Thursday a depu- 
tation from the Bristol Docks Committee, accompanied by 
the docks engineer, Mr. McCurrick, waited upon the di- 
rectors of the Great Western Railway Company at Pad- 
dington. The dock extension scheme was discussed, 
as the plans which the Bristol Town Council has sanc- 
tioned affect the interests of the Great Western to some 
extent. There was also the question of the deviation of 


the Port and Pier line in proximity to the Avonmouth | P 


Dock, rendered necessary by the fact that the contem- 
plated extension takes a portion of the land over which 
the railway now runs. 


Sir J. Fowler and Bristol.—In view of the large in- 
crease in the mechanical and electrical engineering depart- 
ments of the Merchant Venturers’ School, the governors 
have invited Sir J. Fowler to distribute the prizes and 
medals, and to deliver an address to the students in the 
departments of science, art, and technology. Sir John 
has consented to visit the school for this purpose on 
Thursday, December 8. 


The Tin-Plate Trade.—The Lion Mill at Nantyglo re- 
started on Monday. On Tuesday a contingent of Kid- 
welly tin-plate workers left for Italy, having accepted 
engagements at the Madono Worksrecently erected under 
the supervision of Mr. A. V. Bright, late of Kidwelly 
and Gowerton. The emigrants are assured employment 
for six months certain. 

The “ Pique” and the “‘ Sybille.” —The ef€ciency of new 
furnaces which have been fitted into the Pique is about 
to be tested. The Lords of the Admiralty have not yet 
decided what course is to be adopted with regard to the 
Sybille. It will be remembered that the furnaces of that 
vessel recently developed defects. 








MISCELLANEA. 

Tue French Government have decided to prosecute the 
directors of the Panama Canal Company, on the charges 
of breach of trust and malversation of funds. The case 
is pas before the courts at the beginning of next 
month, 


The gross receipts of the twenty-three principal rail- 





ways of the United Kingdom for the week ended Novem- 
ber 6 amounted, on 16,404} miles, to 1,394,472/., and 
for the corresponding period of 1891, on 16,322? miles, to 
1,385,119/., an increase of 814 miles, or 0.4 per cent., and 
an increase of 9353/., or 0.6 per cent. 


The Pennsylvania Railroad Company will soon com- 
mence at its works at Altoona, Pa., the construction of 
what is said to be the largest freight car ever built by any 
American or European company. The car will have 32 
wheels and a carrying capacity of 124 tons. It will be 
used for transporting the mammoth cannon which is now 
being built by Krupp at Essen for exhibition at Chicago. 


A syndicate has been formed in Paris with a view to 
building an elevated railway, to be operated by electri- 
city. In the scheme proposed the city is to be traversed 
by a line running from north to south throngh its centre. 
The track will be of standard gauge, and will have junc- 
tions with the trunk lines of the country at each ex- 
tremity. 

At the opening meeting of the new session of the Man- 
chester Association of Students of the Institution of Civil 
Engineers, Mr. Lionel B. Wells, M. Inst. C.E., deli- 
vered his inaugural address, in the course of which he 
congratulated the members of the Society on the fact that 
the Council of the Institution had decided that in future 
papers read by students at the meetings of the local 


associations should be available in competition for the | ; 


Miller Prizes. 


The senate of Cambridge have passed a ‘‘ Grace” 
establishing a tripos in mechanical science. The new 
tripos has been framed in the interests especially of 
engineering students, its purpose being to allow them to 
follow a curriculum of study in mathematics, mechanics, 
and the theory of engineering, of the kind most appro- 
priate to men who are afterwards to adopt the profession 
of engineering. The first examination in the new tripos 
will be held in 1894. 


The usual monthly meeting of the London Association 
of Foremen Engineers and Draughtsmen was held in the 
K room, Cannon-street Hotel, on Saturday, the 5th inst., 
at 7 p.m., the president, Mr. Garnish, being in the 
chair. After the routine business had been transacted, 
a paper was read by Mr. F. Korb on “‘The Manufac- 
ture of Sound Steel Ingots,” in the course of which the 
author described the properties and mode of production 
of good steel ingots and castings, and exhibited a number 
of samples illustrative of his remarks. An interesting 
discussion followed the reading of the paper. 


In the Revue Internationale de VElectricité Mr. P. 
Simon describes a method he has successfully adopted for 
silencing the exhaust of a gas engine. The plan he has 
adopted is to take the exhaust to a tube outside the build- 
ing, which tube is slit by a saw for a length of about 6 ft. 
and two semicircular portions opened out so as to give 
a V-shaped slot on each side of the tube, through which 
the gasesescape. The gradually increasing opening thus 
provided for the exhaust gases is said to completely 
silence the troublesome noise and vibration so common 
with this type of motor. 


To replace six old torpedo boats which are now out of 
date, the German Government has ordered eight new 
torpedo boats from the Schickau shipyard at Elbing. The 
dimensions of these new boats are as follows: Length, 
147 ft. ; breadth, 184 ft. ; displacement, 140 tons. he 
engines of the boats are comparatively very powerful, 
viz., 1500 horse-power, and are calculated to give a speed 
of 22 nautical miles in the hour. Thirty-two tons of coal 
will be placed on each side of the engine and boiler, so as 
to protect these from explosive projectiles. The cost of 
the boats will be 20,5007. each. 


An American manufacturing company is experimenting 
with ‘‘ wire glass’”—that is to say, sheets of plate glass 
in which wire netting is completely imbedded. It is 
proposed to use the glass for station skylights and other 
laces where fracture of ordinary plate glass might cause 
injury to persons below, owing to the height from which 
the fragments of glass would fall. It is also claimed 
that the wire netting considerably strengthens the glass 
sheets, and that they will therefore carry much heavier 
weights. Another use proposed for the material is the 
construction of burglar-proof safes, but the whole matter 
is as yet in the experimental stage. 


The largest firing and practising ground for artillery is 
on the Liineburger moors ; it has been purchased by the 
German military authorities, and specially laid out and 
arranged for its purpose. The greatest length of the site 
in question is 54 miles, and the greatest breadth 5 miles. 
The ground is slightly undulating, and covered with 
heather, juniper, birch, and firs. In the southern portions 
are some large bogs which are being drained. A detach- 
ment of a couple of hundred men has been stationed in 
the vicinity during the past summer in order to do the 
necessary work. Some barracks will be built for the 
men and the horses. 


The first train has recently crossed the large bridge at 
Griinthal over the North Sea-Baltic Canal. Noless than 
ten locomotives were included in the train, but the bridge 
had for some time previously been used for heavy traffic. 
The Griinthal bridge is situated on the Ditmarsken fron- 
tier between the rivers Elbe and Eider, where there is a 
very considerable traffic. The height of the bridge is 
sufficient to allow of the masts of the largest merchant 
vessels and warships to pass under it. The railway rises 
to 129 ft. above the water-level of the canal. The bridge 
is constructed of iron — and arches; the piers are 
of granite and brick. The two outer piers on each side 
of the canal are over 470 ft. apart. The ironwork was 
designed by Herr Greve, and the masonry by Herr 


' Eckert, 





In a paper read before the Rochester meeting of the 
Mechanical Section of the American Association for the 
Advancement of Science, Mr. J. Burkitt Webb advocated 
the testing of the transverse strength of wooden beams 
by yer | them with two loads at a convenient distance 
apart, rather than, as is usual, by a single central load. 

e latter plan, he pointed out, was all right if one could 
insure that the weakest section of the beam would always 
be under the load, which, of course, cannot be done. 
With two loads, however, the maximum bending is 
uniform between the two loads, and a considerable length 
of the beam is thus subjected to the maximum stress, 
instead of only one section being so. He claims that in 
general the true average strength of a lot of beams can 
therefore be obtained by breaking a smaller number of 
specimens than when a single central load is used. 


It is reported that the Nicaragua Canal Company have 
been urgently pressing upon the United States Govern- 
ment the propriety and wisdom of issuing national bonds 
to the value of 100,000,000 dols. to provide the capital 
necessary for carrying out this project. Seventy-five 
millions of the bonds, it is proposed, shall remain in the 
Treasury at Washington. In this way the Government 
of the United States would be able to keep the control of 
the undertaking entirely in its own hands. An influential 
committee representing the commercial and railway 
interests of the United States recently made an exhaustive 
inquiry into the practicability of constructing the canal 
ee the advantages that would be likely to accrue from 
it. They reported strongly in favour of the scheme, and 
expressed the opinion that it would be carried out for less 
than 100,000,000 dols. 


A special meeting of the Manchester City Council was 
held on Wednesday to consider the affairs of the ship 
canal. A resolution was passed to promote a Bill to em- 
power the corporation to acquire land for lairages, 
slaughter-houses, and markets in connection withthe cattle 
trade of the canal. A resolution was also carried to pro- 
mote a Bill to enable the corporation to render further 
financial assistance to the canal undertaking. Later, a 
town’s meeting, convened by the Mayor, was held to con- 
firm the resolutions of che council. Sir John Harwood 
explained that they were asking for power to raise 
2,000,000/., but if Salford provided 1,000,000. then Man- 
chester would only spend 1,000,0007. The 2,000,000/. was 
considered to be necessary before Salford intimated a 
desire to co-operate in the undertaking. The surplus 
land and plant were assets that would reimburse the city 
council to some extent, so that the outlook was not quite 
so bad as was made out. The resolution was carried. 
An amendment which was moved was not seconded. 


Metal ties in Belgium do not appear to have met with 
unqualified success. The Belgian State railways have for 
five years been testing the relative values of metal and 
wooden ties. Official reports of the tests state that it was 
very difficult to keep the track laid with metal ties in 
good shape, particularly as the stone ballast under them 
was gradually pulverised. The ties themselves were much 
damaged after five years’ wear by cracks starting from 
the bolt holes. Up to the time of making the reports 
from which these facts were taken, the track laid with 
metal ties had cost for maintenance about nineteen times 
as much as the track laid with creosoted oak ties, and 
many of the metal ties were so badly damaged that they 
would soon have to be removed. Ts Austria, however, 
it seems probable that metal ties will in due time be used 
on an extensive scale. The State Railways Administra- 
tion, it is reported, has contracted with the syndicated 
Austrian rail mills for a large supply of metal en ers at 
a price but slightly inferior to that paid for steel rails, 
with the proviso, however, that a lower rate is to be ac- 
cepted should the demand exceed 25,000 tons. It also 
stated that the Southern Railway is inviting tenders for 
the supply of 35,000 iron ties, 


In a paper read before the Victorian Institute of 
Engineers, Professor W. C. Kennot discusses the question 
of the maximum load per square foot of floor surface due 
to the weight of a dense crowd. Considerable variation is 
apparent in the figures given by many authorities, as the 
following table shows: 

Weight of 


crowd, lbs. 
per sq. ft. 
French practice, as quoted by Trautwine 

and Stoney ... es ee “a ae 41 
Hatfield (** Transverse Strains,” p. 80). ... 7 
Mr. Page, engineer to Chelsea Bridge, 

London, = by Trautwine ... 6 84 
Maximum load on American highway 

bridges according to Waddell’s general 

specifications ae site ss as 100 
Mr. Nash, architect of Buckingham 

Palace, quoted by Trautwine, also 


Authority. 


Tredgold _... as ai ast iss) 20 
Experiment by Mr. W. N. Kernot at 
Working Men’s College, Melbourne ... 126 


Experiment by Professor W. C. Kernot 


at Melbourne University ss 36 143.1 
Experiment by Mr. B. B. Stoney (‘‘On 
Stresses,” p. 617) ... ie sty _ 147.4 


The highest results, viz., those of 140 lb. per square inch, 
were obtained by crowding a number of persons previ- 
ously weighed into a small room, the men being tightly 
packed so as to resemble such a crowd as frequently 
occurs on the stairways and platforms of a theatre or 
other public building. We may point out, however, that 
in these cases part of the weight is undoubtedly carried 
direct by the walls of the structure, owing to the friction 
of the bodies of those against them, but it would, perhaps, 
be unsafe to rely on this, 














Nov. 18, 1892.] 


ENGINEERING. 


645 








SHAPING 


MACHINE. 


CONSTRUCTED BY MESSRS, LISTER AND CO., ENGINEERS, KEIGHLEY. 





THE shaping machine which we illustrate on this 
page has been constructed by Messrs. Lister and Co., 
of Keighley, and contains some new features. The 
stroke of the machine is 14 in., and the bed is 6 ft. 6 in. 
long, whilst the weight is 68cwt. The ram is 4 ft. 6in. 
long, and works in a shell 34 in. long. A four-speed 
cone pulley is provided for driving the machine, the 
longest cone being 24 in. in diameter and wide enough 
for a 3}-in. belt. In addition to the self-acting 
motions common in machines of this class, the vertical 
slide is provided with an automatic feed, on the same 

rinciple as the vertical feed often fitted to the tool- 

x of heavy planing machines. This feed is worked 
from a compound lever on the driving wheel, and is 
adjustable whilst the machine is running, by means of 
a slotted lever and a block worked in it by a small hand- 
wheel. The machine is fitted with a quick traversing 
motion by power along its feed, in addition to the ordi- 
nary feed, so that the tool can very rapidly be brought 
up to its work without waste of time. This motion is 
operated by means of a friction gear, consisting of 
leather-covered discs, and can be started, stopped, or 
reversed almost instantaneously. The usual hand ad- 
justments are also provided. It should be noted that 
the table is formed into a receptacle for tools, span- 
ners, &c,, as shown in the engraving. 





INDUSTRIAL NOTES. 


Tue crisis in the cotton industries of Lancashire is 


' extending and deepening rather than being con- 


tracted and lessened. It is true that the number 
of spindles stopped is not so great as was at first 
anticipated, and the total hands thrown out of work 
during the first week of the stoppage only amounted 
to about 44,500, instead of from 50,000 to 60,000, 
but still the dispute is far-reaching, and its con- 
sequences will be deplorable however it may end. 
The total number of spindles idle at the end of the 
tirst week was between 14 and 15 millions, and idle 
spindles soon mean idle looms. The estimated ex- 
penditure from the funds of the associations in the 
shape of strike pay, is about 92001. per week, of which 
50007. will be paid to the members of the Cotton 
Spinners’ Association, 3000/. to the piecers, and about 
12001. to the distant associations of spinners. But 
there also are some 10,000 non-unionists who will have 
to be provided for in some way, if the men expect to 
be successful. In the town of Oldham the effects will 
be severely felt—170 mills, containing about 9,000,000 
spindles, were closed, throwing out of work about 
32,000 operatives. At Burnley, which is mainly de- 
pendent upon Oldham for yarns, the pressure is be- 
ginning to be felt in the weaving branches, as Oldham 





supplies nearly 95 per cent. of the total yarn used in 
that district. Short time is being tried in some cases 
where the mills have not closed, and probably this 
example will be followed in other instances, as, for 
example, at Huddersfield, where the representatives 
of firms running some 300,000 spindles have resolved 
to work only four days per week. Both sides appear 
to be stubbornly firm in their resolve to fight it out. 
Mr. Maudsley explains that his reason for repudiating 
outside intervention is because the employers and 
operatives understand each other, and do not need 
either advice or interference. The understanding, if 
such it can be called, seems a little hazy, for the 
employers express their willingness to meet and 
discuss if the operatives desire it, thus throwing the 
blame of refusal upon the men. 





The general condition of trade throughout the 
country in the engineering branches does not indicate 
that rapid decline which was anticipated some time 
ago. The downward gradient is not so steep at it was, 
a month ago for example, The increase in the number 
out of work in the Amalgamated Society of Engineers 
was only 305 last month, as compared with 740 in the 
month previous ; the total reported to be out of work 
and on the funds in October was 5236, while this month 
the total has only increased to 5541. When we take 
into account the stoppages of mills in Lancashire, the 
quietude in many of the shipyards on the Clyde, the 
Tyne, the Tees, and the Wear, the increase of unem- 
ployed in the engineers’ society is not great. In addi- 
tion to 5541 out of work and on donation, there were 
1558 on the sick list and 2217 on superannuation 
allowance, out of a total of 71,383 members. The total 
cost for the month for these three benefits was 4084/., 
or about 1s. 4d. per member per week, for the support 
of 9316 members. The report for November states 
that the strike at Barrow-in-Furness, after lasting 
seven weeks, has ended in a compromise. At Hull the 
employers consented to a compromise of one-half the 
proposed reduction, the total being 1s. per week instead 
of 2s. as at first intimated. There is a dispute at 
Bowling (Bradford) which is not settled, and at Ebbw 
Vale, in which the boilermakers and other branches of 
trade are involved, where not only the question of 
wages is at stake, but certain conditions of employ- 
ment about which the men feel aggrieved. ‘Fhe con- 
dition of trade in America is anton to be moderately 
good, in Australia bad. Several of the members were 
involved in the Broken Hill strike, which, at the date 
of the Australian report, was not ended ; it has since 
been declared to be at an end. There was some delay 
in the registration of the new rules consequent upon the 
action of one or two branches, but the matter has since 





been settled by the executive and the registrar, so 
that the rules have been certified. 





The monthly report of the Ironfounders’ Society 
says that ‘‘trade still continues to decline, and the 
outlook is far from being encouraging.” ‘‘ The general 
complaint is that new work is not coming forward in 
sufficient quantities to find employment for all those 
now engaged in completing the old orders,” The total 
number out of work in this union is 1727; last month it 
was 1417; increase, 310. On the sick fund there were 
333, on superannuation allowance 597, on dispute pay 
21, and on other benefits 217 ; total, 2895, or 19.1 per 
cent. of the total number of members. The net in- 
crease on the funds was 278. The expenditure to 
meet the total claims was 963/. 4s. 6d., or 1s. 3}d. 
per member per week. The total funds in hand at 
date were 47,724/. 10s., the decrease on the month was 
1099/. 6s., but the decrease during the year, from the 
end of October, 1891, was 4339/. A careful analysis 
of the trade returns shows that only 29 branches, with 
2794 members, are working under favourable condi- 
tions, while 88 branches, with 12,360 members, are 
working under adverse conditions. This phase is, 
however, the worst aspect, for an examination of the 
returns under the several heads shows that 46 branches 
with 5218 members were working under conditions 
varying from good to slack and dull, as against 58 
branches with 7016 members last month. On the 
other hand, 71 branches with 9936 members were 
at work where the state of trade was from very dull to 
very bad, as against 59 branches with 8272 members 
last month. The decline is therefore severe enough, 
even under the best aspect of the case. The most 
encouraging sign is the fact that only 21 members 
were in receipt of dispute pay, as against 51 in the 
previous month, a sign that reductions in wages are 
not being pressed generally throughout the trade. 
The actual percentage out of work is larger than in 
any year for a long period, even deducting all classes 
except those on donation benefit ; the increase in the 
number on superannuation allowance shows that the 
older members are among the first to feel the pressure. 





Among the steam enginemakers the returns show 
that trade is declining generally, with no immediate 
prospects of revival in any of the chief engineering 
centres. In the marine centres, especially, the outlook 
is most discouraging, but the total number out of work 
in the Steam Enginemakers’ Society is not so great as 
in some other unions. In the heavy stationary engine- 
making and millwright districts the orders on hand 
are sufficient to keep the members well employed for 
the present, but there are doubts as to whether the 
orders coming forward will suffice to keep the works 
going at full time for any lengthened period. The 
applications for new hands, by reason of vacancies 
from all causes, are fewer than at any time for the last 
four years, and members are urged to keep their situa- 
tions and be on the alert for every chance of placing 
a member who is out of work in any vacancy that may 
occur. The reports as to the Barrow and Furness 
strike, and the strike at Hull are similar to those of the 
eugineers. The total out of work is given as 282, on 
the sick list 129, and 121 on superannuation allowance. 
The largest number out of work are the fitters or 
erectors, and next the turners. In view of the near 
approach of Christmas the report suggests a means 
whereby the out of work may be relieved somewhat, 
above and beyond the donation benefit given by the 
union, namely, by means of friendly gatherings and 
concerts, so that the families shall not suffer the pinch 
of privation at that festive season of the year. This 
plan was adopted by the society afew years ago when 
trade was bad, with beneficial results to men out of 
employment. This plan is dignified and commendable. 
The funds thus raised help to ‘‘ assist a brother in the 
time of need,” as the objects of the society teach, and 
as the society uniformly practises, 

The report of the Associated Blacksmiths shows a 
total of 346 on trade benefit, of whom 318 were unem- 
ployed, the others being on dispute or other benefit. 
There were also 23 on superannuation allowance. 
The wages question on the Clyde has been arranged 
so far, ‘‘ under protest” in the case of three firms, 
where the men “complain of shabby treatment ;” all 
the other firms, the men state, ‘‘ behaved in a most 
gentlemanly manner.” In consequence of the differ- 
ence of treatment the men press for a conference to 
consider the matter. In one case a misunderstanding 
has been cleared up in a manner most creditable to the 
firm complained of. The men were reduced the 5 per 
cent. upon work in hand, the contracts for which had 
been entered into prior to the arrangement. When 
the subject was brought to the notice of the firm, 
Messrs, J. and T. Thompson, of Clydebank, the firm 
replied that it was done through a misunderstanding 
between the foreman and timekeeper, the amount 
being refunded on the next pay day. The reduc- 
tion recently submitted to has been limited by the em- 
Lo prey at the request of the smiths, to 3d. per hour, 
and to 4d. as regards hammermen. A reduction of 
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wages at Paisley, on the same lines as on the Clyde, 
has caused discontent, as the men allege that the 
Paisley firms complained of did not advance wages 
when the wages were advanced by the Clyde Em- 
ployers’ Association. At Leith and Edinburgh the 
piecework difficulties have been arranged by the repre- 
sentatives of the employers and the smiths, At Dundee 
the reductions notified by the employers have been 
modified, and accepted by the men, dating from 
November 5. As regards the general state of trade in 
the districts covered by the union, the report states 
that the outlook is not so black as it was a few weeks 
ago, for several rather large contracts have been made 
on the Clyde recently. 





The condition of the engineering trades throughout 
Lancashire generally indicates very little change. 
Some of the leading firms continue to be well engaged 
upon work in hand, and some orders are reported to 
be coming forward, but not of any great weight. In 
most departments the engineering firms are but in- 
differently supplied with work, either in the ordinary 
tun of machine tools, machine-making, or locomotive 
building. The chief exception is in the stationary 
engine branches, the builders of which are fairly well 
supplied with work. Boilermakers are also moderately 
well off for work. Itis expected that some local firms 
will have an increase of orders in consequence of the 
wreck of the Roumania, as the heavy engines, boilers, 
and shafting had been supplied by Lancashire firms. 
Turning to the local reports of the several chief 
centres, we find that the state of trade varies a good 
deal. In Manchester and Salford it is said to be dull, 
in Bolton, Warrington, Ashton, St. Helens, and one 
or two other places declining, in Preston and Rochdale 
quiet, and at Wigan, Bury, Burnley, and some other 
places fairly good, while at Blackburn and Oldham it 
is unsettled. But the complaints on the whole from 
the representatives of the unions are not so discourag- 
ing as were expected. So far there are no serious 
reductions in wages, nor are any notices issued with 
regard to reductions. The iron trade is very dull, and 
business very slow. Prices show a downward tend- 
ency, and even at easier rates the purchases are of no 
great weight. Thesteel trade is very much depressed, 
but some mills have been restarted, There are more 
orders in the finished iron branches, some local manu- 
facturers having secured a fair weight of new orders. 
Still the general outlook is anything but good, the 
winter prospects being discouraging on the whole. 
The cotton crisis may still further depress all branches 
of trade. 





In the Sheffield and Rotherham districts there are 
signs of improvement in some branches of trade, and 
the tone is generally less depressing. Activity pre- 
vails in the silver and electro-plate trades, and in the 
cutlery branches there are more extensive inquiries, 
and the prospects are brightening. The result of the 
Presidential Election in America gives hopes that the 
recent adverse tariffs will be moditied, and that Shef- 
field will reap some of the advantages. Steelmakers 
complain of the effects of foreign tariffs, orders being 
lost through the underselling of foreign competitors. 
At the the Atlas and Cyclops Works the departments 
are full of armour plates in the process of finishing, 
but no new orders of weight come tohand to supply 
the places of the orders nearing completion. It is 
feared, therefore, that some of the mills will cease 
running in consequence of the completion of orders 
now in hand. The engineering and ironmoulding 
branches are dull in the district. In none of these or 
other branches of trade are there any further attempts 
to reduce wages, nor have any notices been recently 
given to that effect. 





In the Wolverhampton district trade generally 
appears to be fairly busy; even the engineering 
branches do not complain. The reports are that trade 
is steady. Neither the Amalgamated Society of Engi- 
neers nor the Steam Enginemakers’ Society have any 
members out of work in the district, which is an 
encouraging sign. Both in the crude and the finished 
iron departments there is a sufficient demand to keep 
the mills and forges in steady operation. But the 
manufacturers complain of low prices, and of the dear- 
ness of fuel and other high expenditure, so that the 
profits are said to be extremeiy close. Hoops, best 
‘spe and angle-iron have been in good demand, and 

or common galvanising sheets the demand has been so 

encouraging that two more mills are being restarted 
to meet it. Labour questions are quiet, and no dis- 
putes appear to be brewing at the present time, 


The condition of trade in the Cleveland district is 
said to be going from bad to worse. The output has 
been large of Tate and the demand slackening more 
and more, until stocks have accumulated and are 
accumulating. The result is that prices have gone 
down until the makers say that not only is there 
no margin of profit, but that losses are being in- 
curred, The steel works have so little to do that 
very little iron is required for those purposes, and 





the shipments have begun to fall off for the winter 
season, though latterly the quantities shipped have 
been fairly large. Manufactured iron and steel indus- 
tries are dull, and nearly all the engineering and ship- 
building and cognate industries are very dull at the 
present time. The workmen are complaining of the 
increase of stocks, and of gambling in warrants, but 
it is one thing to complain, another to find a real 
remedy. The miners and quarrymen are also com- 
plaining, but they are falling away from their union. 
The total number now in the Association is only about 
3823, of whom 1200 are quarrymen outside the union, 
The fact is the union tries in some cases to be too 
tight, and it loses its hold in consequence. Men are 
often held more closely by silken cords than by rope 
ends, as the leaders ought to know. 





In the Birmingham district there is a more buoyant 
tone, and more business has been done, in view of the 
Presidential Election in America, The general feeling 
is that it will improve trade on this side of the Atlantic, 
and Birmingham anticipates some of the advantages. 
Prices have been a little more firm, both for crude and 
finished iron. Pig iron also maintains its value, the 
recent receding prices being checked. There are no 
labour troubles of any moment ia the district, nor 
have there been any notices of reductions. The 
change, slight as it is, is therefore for the better in 
all respects. 





The condition of trade in South Wales, in so far as 
the iron and steel industries are concerned, is about 
the same, but there is a little more confident tone, 
and the ore market was a little firmer. Then in the 
tinplate districts the result of the Presidential Elec- 
tion has revived the drooping spirits of employers and 
employed alike, as they believe that the McKinley 
Tariff will be modified at an early date. Already there 
is a little moreactivity, and it is thought that the recent 
exodus to the States will be checked, and that plates 
will again be manufactured in the Principality as here- 
tofore. 





The new working rules in connection with the whole 
of the metropolitan building trades seem to have been 
adopted in nearly every district of the twelve-miles 
radius from Charing-cross. There has been, however, 
one dispute with one building firm, the men refusing to 
continue at work, while the men employed at another 
job by the same firm also ceased work. Otherwise the 
rules appear to have been well carried out all over 
Greater London. No such great change has taken place 
with so little actual friction. 


The strike of about 3000 persons in the Bradford 
dyeing trade was settled amicably at a conference 
between the representatives of the men and the 
employers; all the points in dispute were given up by 
the men except as to overtime, as to which there was 
a compromise, the men undertaking to work till seven 
o’clock, instead of eight o’clock as previously, without 
extra pay, during the busy season. 





The farmers and the agricultural labourers are 
beginning to try and arrange their differences in a 
more friendly way. A conference has been held at 
which arbitration was advocated on both sides with 
the view of averting strikes. This is the most signifi- 
cant victory Mr. Joseph Arch, M.P., has achieved in 
the labourers’ movement during many years, 





In the coal trade an uneasy feeling is beginning to 
display itself, not merely in the Forest of Dean, but 
generally. It is felt, indeed, that the tug-of-war ma 
begin in the Forest of Dean district, but that it 
cannot end there. The mineowners consented to a 
5 per cent. instead of 74 per cent. reduction, though 
the first demand seems to have been for 15 per cent., 
which was, however, abandoned, The Forest of Dean 
miners presented their case to the federation, when 
the Board resolved to support the men in resisting the 
reduction. Itis said that the Forest of Dean men seek 
to put in force the rule of the federation to stop work 
all over the country till the demand for a reduction is 
withdrawn. It is doubtful, however, whether the 
other districts will assent to this, except as a last resort 
in an extreme case. 

In South Wales the outlook is almost more dis- 
couraging, for while the miners’ leaders can only secure 
adhesion to the sliding scale in force by amending 
some of its details in favour of the miners, the mine- 
owners seemed to be determined to amend it in their 
own favour, adversely to the men. In view of this 
condition of things the agents of the federation have 
circulated a manifesto among the Monmouthshire 
men, and wherever practicable in South Wales, calling 
a conference to consider the advisability of throwing 
over the sliding scale and going in with the federation. 
The trade of the noe Br,“ just now is such that a 
great strike might endanger whatever remains of the 
once prosperous trade in the several districts of South 
Wales. No doubt the men will consider this most 
carefully. At the same time, if the mineowners seek 





an undue advantage the men will be prepared to run 
great risks and suffer ee privation rather than 
endure another great reduction at a time when the 
federation districts resist all reductions. 





ON THE CONSTRUCTION OF A 5-FT. EQUA- 
TORIAL REFLECTING TELESCOPE.* 


By Mr. A. A. Common, LL.D., F.R.S. 
(Continued from page 619.) 


VII.—Mounting of the Mirrors.—The mounting of a 
large piece of glass in acell in such a way as to reduce the 
evils of flexure to a minimum becomes of great.importance 
when the glass is thinner than about one-sixth of its dia- 
meter. The plan here adopted is similar to that which I 
employed for the mirror of the 3-ft. telescope (see Figs. 25, 
26, and 27 on the two-page engraving published this 
week). Considering the mirror to be divided into six 
sectors, each sector is supported by a dished plate with 
a broad-edge support, with the centre of the dished plate 
placed under the centre of gravity of the sector. Each 
two adjoining plates are supported in a steel lever, the 
centre of each lever resting on the cell; thus there is 
always the same actual weight on each plate and twice 
that weight on each lever. Each dish is made flat, and 
so thin that it will easily spring to fit the glass, but suffi- 
ciently strong to bear the whole weight of the sector and 
any grinding tool, so that there is no danger of getting a 
diametrical support from two opposite sides. Edge sup- 
port of the mirror is obtained in a manner similar to that 
used for the 3-ft., but the three bands do not each go 

uite two-thirds of the way round. An inspection of 
the engravings will show the arrangement of the bands. 
On the flange of the cell three stout lugs are cast, each 
with three holes, two for screw attachment to the end 
of the telescope tube, and the middle one for a push- 
ing screw for final adjustment of the mirror. Another 
lug is cast on the edge of the cell for the attach- 
ment of a wrought-iron eye or part of a hinge, the other 
part of the hinge being firmly attached to the end of 
the tube, as shown in Fig. 31 annexed. This is a simple 
but very important addition, and renders the attach- 
ment of the cell to the tube very easy. The mirror in 
its cell being brought from the grinding-room to the 
end of the telescope tube, the hinge is brought together 
and a steel pin completes the connection. This allows 
the hoisting of the cell to be done quickly, the hinge 
attachment securing prompt fitting by accurately pre- 
senting the screws when the cell is brought home, and 
thus preventing any damage to the edge of the mirror, 
which stands about 1} in. above the edge of the cell, and 
has to project into the end of the tube, so that the plate- 
glass cover may fit close to it. 

Figs. 25, 26, and 27, on the two-page engraving, illus- 
trate the cell and the method of support used for the 5-ft. 
mirror. In these diagrams, a is the cell itself, 5 ft. 4 in. in 
internal diameter and gin. thick at the sides. Itis 6 in. 
in depth internally. The cell has a flange 2} in. wide in 
plan round the upper edge. 

8 6B are the lugs on the flange of the cell a. In each 
of these three holes were drilled, the two outer holes 
being clearing holes for bolts that fasten the cell on to the 
end of the telescope, the centre hole in each lug being 
tapped for a set screw which regulates the distance of the 
flange from the end of the telescope and enables the 
mirror to be accurately centred in the tube. 

7 is an additional ho with three tapped holes into 
which bolts can be screwed to attach the cell to a hinge 
shown in Fig. 31 annexed, for hoisting up into position at 
the end of the telescope tube. ; 

_ 6 are ribs or webs in the bottom of the cell, strengthen- 
ing it. 

e is a ring round the central hole of the cell, and is the 
inner limit of the ribs or webs 6. 

¢isaring round the outside of the cell, for further 
strengthening it in the centre of the webs 6. 

77 are lever supports cast as part of the webs 4. 
These are shown in plan in Fig. 26, in section and eleva- 


Y | tion in Fig. 26, and in elevation in Fig. 27. 


6 @ are the levers resting on rockers that fit into the 
lever supports, and are held in place to some extent by 
the band 7. 

tis a band, shown in Fig. 26, that embraces the lever 
and attaches it to the cell, but allows the lever to rock on 
the rocker. 

x x are the plates, two of which are shown in the plan, 
and two shown in section in Fig. 26. These plates are 
dished slightly, and the mirror M rests on the rims of the 
a, with a layer of cloth between the plates and the 
glass. 

is the screw pivot of the plates, the form of hole 
adopted for the plates being shown in Fig. 26. 

The plates « are free to rotate on their pivots \, and the 
levers are free to rock on their rockers which fit into the 
bearings shown at 7. The mirror when lowered on to the 
plates is therefore supported equally by six rings x. 

To hold it in its place, and to keep it central in the 
cell, steel bands, with round be ends, are passed 
round the mirror, and through holes in the sides of the 
cel]. Nuts are screwed on to the ends of these bands 
until the mirror is gripped tightly. 

bv’, wv”, and «”’ are these bands. 

#’ commences at the hole v’ in the cell, and passes round 
to the hole »”, 

nu” commences at the hole »”’, and passes round to the 
hole v'¥, 

#”’ commences at v¥, and endsatv¥. 

Fig. 26 shows ’ and u” in section and in elevation in 





* Paper read before the Royal Astronomical Society, 
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the upper portion, and »’ and «”’ in the lower portion of 
the drawing. 

The hcle v is shown in Fig. 25. 

Between these bands and the mirrora layer of cloth is 
fixed. When the mirror is resting on the plates k, and 
the bands uv’, u”, and “” are screwed up tight by means 
of the nuts, the whole of the mirror is rigidly connected 
with the cell, and no movements or flexure are produced, 
however much the mirror is moved about. . 

Fig. 25 is the plan of the mirror, with one lever shown 
with plates, one lever without plates, and one lever sup- 
port without lever. Fig. 26 is a section of the cell and 
mirror on the line A B of the plan. Fig. 27 is a section 
of the cell and mirror on the line X Y of the plan, and 
shows the lever and plates in section, as well as the 
bands #’, we”, bw”. 

The cover of the 5-ft. mirror is carried in the iron box 
at the lower end of the tube. It consists of a circular 
piece of polished plate glass 62 in. in diameter and § in. 
thick, carried on a strong framework of wood firmly 
braced by wrought-iron bands. This cover is supported on 
two arms on a horizontal shaft at the base of the telescope 
tube ; a strong arm attached to this shaft carries a nut at 








the extremity with a long screw working in it. This 
screw is passed through the end of the telescope tube by 
a ball-and-socket joint, and a handle on this end of the 
screw, when turned, raises the wooden frame so that 
the plate of glass is firmly pressed against the face of 
the mirror, touching the edge all round. 

When the mirror is to be used the handle is turned so 
as to run out the screw and lower the frame until the 
glass cover lies in the bottom of the box. A silk flap, 
working on a shaft somewhat similar to the other, is then 
dropped over the plate of glass to prevent dewing of the 
glass and to avoid internal reflections. 

Fig. 28, on the two-page engraving, is a front view of 
the cover of the mirror (7.¢., looking down the ae 
tube), Fig. 29 is a part side elevation and section of the 
cover. Fig. 30 is a view of the plate y from the handle 
end of the screw. 

£ is a circular sheet of plate glass 62 in. in diameter and 
Zin. thick. This comes in contact with the mirror all 
round its extreme edge, and is the true cover. 

o is a strong w frame supporting the circular glass 
plate, the frame being strongly braced by ribs of wood. 

3 @ are two strong forged iron brackets, firmly screwed 
to o at their upper ends, and keyed to the shaft p at their 
lower ends. 

p is a shaft fastened to the tube of the telescope (shown 
in section in Fig. 31) by means of the bearings co. 

o are the bearings of the shaft p. . 

7 is a strong iron bracket firmly keyed at its lower por- 
tion to the end of the shaft p. The upper end of this is 
open, as shown in Fig. 28. : 

¢ is a gun-metal cube pivoted in the slot of the bracket 
7. This cube is pierced by a hole which is tapped. _ 

x is a rod 20 in. long and has a ball in one portion of it. 
This shaft has a square thread which fits the thread in the 
hole of the gun-metalcube y. The unscrewed end of this 
rod is slotted. 

y is a gun-metal plate firmly screwed on to the end of 
the telescope tube, and forming a bearing for the ball of 
the rod x. 








w is the handle fitted on the slotted end of the rod x. 

In Fig. 29 the strong lines show the position of the 
cover fittings when the mirror is covered up. The handle 
w when rotated pulls the screwed end of the rod x through 
the gun-metal cube pivoted on the bracket r. The handle 
rises by means of the ball-and-socket joint formed by y, 
for as the distance between y and 7 is increased, since v 
is fixed to the end of the telescope tube, the bracket 7 
must be thrown into the position shown by the dotted 
lines ; and this bracket being keyed to the shaft p carries 
the brackets 7, also keyed to the shaft p, into a similarly 
inclined position. When the screw on x is exhausted the 
whole of 7, 7, 0, and ¢ are lying flat on the bottom of the 
telescope tube. A silk flap, shown in Fig. 28, and marked 
2, is then dropped over the glass plate £, so as to guard 
against reflections from the surface of the glass and to 
prevent dewing of the cover. 

The mounting of the flat mirror, so far as the question 
of flexure is concerned, offered no difficulty, the ratio of 
thickness to diameter enabling an edge support to be 
used as shown in Fig. 32 on the two-page engraving. 

The flat mount consists of an iron cylinder 24 in. long 
and 12 in, in diameter, with a strong gun-metal flange at 
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each end. Into each of these flanges four ?-in. wrought- 
iron rods are screwed, and these rods pass through brass 
tubes in the crossing places of the ribs of the tinned 
steel cylinder which forms the eye end, and are tightened 
up by nuts on the outside of the cylinder. The rods are 
braced together by four pieces of ;,-in. bicycle wire, so 
as to prevent any sagging when the telescope is in the 
vertical position. It wili be seen that the outermost rods 
slightly diverge from the tube towards the flat mount, 
while the inner set of rods lie almost in one plane; the 
diagonal thin rods thus pull slightly against the outer- 
most rods and prevent any longitudinal movement, the 
inner set of rods taking the principal weight. 

This arrangement of two sets of four rods is better than 
two sets of three, which have usually been used for the 
support of the flat mirror, as it reduces the diffraction 
rays round bright stars to four instead of six. 

Into the iron cylinder thus mounted a sheet-iron cone 
is fitted, carrying the flat at its base, the apex of the cone 
being fastened into a strong gun-metal plate, where the 
cone fits the cylinder at the other end. The fitting is 
part of a very large cup-and-ball joint. This allows a 
motion of the flat by the screws at the apex in the plane 
of the paper, as shown on Fig. 32, and a motion of rota- 
tion in the plane of the paper, as shown on Fig. 33, for 
adjusting the flat. 

The cover for the flat is a sheet of plate-glass carried 
in a braced frame of wood which can be made to lie back 
against the side of the tinned steel cylinder when the flat 
is in use, but can be thrown across the tube and placed 
in contact with the edge of the flat mount by means of a 
screw working in a ball-and-socket joint, in a manner 
very similar to that which has already been fully de- 
cribed in the case of the larger mirror. 

Fig. 32 (see two-page engraving) is a horizontal section 
of the tinned-steel eye end of the telescope, and shows 
the flat and flat mount in position, as well as the cover of 
the flat. Fig. 33 is a front view of the eye end of the 
telescope. Fig. 34 is a side elevation of the cover of 
the flat, ; 





a, is the square iron frame with eyes at the corners for 
attaching the tinned-steel cylindrical end to the skeleton 
framework of the tube. 

8, is the tinned-steel tube. 

171%, are the three circular flanges of tinned steel 
strengthening the tube §;. 

6, 6, 6, 5; are the four longitudinal flanges also strength- 
ening the tube §. 

€1 € € € are the eight rods in sats of four which are 
passed through brass tubes at the intersections of the 
flanges 5, and 7y;, and serve to support the flat mount. 

¢is the cylindrical tube forming the flat mount. 

m is the outside flange of the mount ¢ 

6, is the inner flange of the flat mount. This flange 
has a curved face towards the centre of the cylinder. 

The rods ¢, are screwed into the flanges 7 and @ of the 
cylindrical tube ¢ 

4 4 are additional rods to brace the front and back 
rods ¢, together. 

kK, kK, are perforated gun-metal fittings sliding on the 
screwed ends of the front rods ¢,, and are held in place 
by the small nuts \,. 

The additional rods ¢; «; are screwed into the fittings «x, 
and into the flange @, of the cylindrical tube &. The nuts 
\; are then screwed down until they press the fittings x, 
towards the tube 3,, thus tightening the rods ,, and firmly 
bracing the front and back rods ¢, together. The tube 4 
is accurately and rigidly fixed in the centre of the tube 3; 
by these braced rods. 

#4, is a cone which carries the cell of the flat at one end. 

v,; is a ring which serves as a flange on the cone, and 
fits into the flange @, of the cylindrical tube. The face of 
vy, is curved so as to correspond to the curve of the inner 
surface of 0. 

£, is a screwed rod in which the cone /“, terminates. 
This is square near the cone and round only at the 
screwed portion. 

o, &@ gun-metal plate fitting into the flange » of the 
cylindrical tube ¢ of the flat mount. This plate has a 
slot through which the rod ¢ passes, considerable play 
being allowed. . 

7, is around nut screwing on to the end of the rod & in 
which the cone terminates. 

p; is a curved-faced washer interposed between the nut 
mw, and the face of the plate 0. 

o are set-screws through the flange of the plate 0). 
These screws enable the rod £, to be fixed in any portion 
of the slot of the plate o,, and the curved faces of the 
washer allow the nut 7 to be tightened up with this rod 
in any position in the slot. 

T, 18 the cell of the flat. This forms a part of the cone 
4; but part of the ring is detachable by loosening the 
screws 

, is the flat itself fixed into the cell 7; by a ring; a 
groove in the flat mirror being filled accurately by the 
ridge made in the ring of 7. Half of the ring can be 
detached so as to allow the flat to be put properly into 
the cell, the detached portion being replaced and fixed in 
its — position by suitable screws in the lugs of the 
ring of r. 

X1 is the sheet of plate glass used as a cover for the flat 
mirror. 

¥, isthe ring of gun-metal fixed round the extreme 
edge of the flat mirrcr, and projecting slightly over the 
front of the flat. The cover glass x, bears against this 
instead of touching the face of the flat. 

w is the wood framework supporting the glass cover. 
This is shown in Fig. 34 in detail, the slotted bar for 
regulating the height of the cover being shown in that 
view. 

az 4, are two wooden arms braced together, and carry- 
ing the glass cover at their most separated ends, 

B. B2is an iron frame, to which the two rods a, are 
attached at their least separated ends. This iron frame 
forms the bearing for a hinge rod, 72. 

6, is the corresponding portion of the hinge that is 
attached to the tube (. 

€, is a screw that fits, as a ball, at its one end into a 
socket in 8,, and which terminates at its free end in a 
handle. 

& is the handle. 2 

MN) is a gun-metal cube, through which the screw e, 
passes. 

63 is one of two pieces of 1-in. angle iron, firmly 
attached to the lugs y, of the tinned-steel tube 8'. 

The cube 7, has a pivot bearing on each of these angle 
irons, which are 1 in. apart; and in consequence of this 
arrangement the rotation of the handle £, shortens the 
screw ¢, and pulls the arms a, back until they, with the 
cover, lie along the tube . 

ty is a 2-in. finder fixed to the flanges y,- 

ky is the diagonal eyepiece of the finder. 

dy is the tube for the eyepieces. This is part of the 
tube f). . 

His @ brass tube fixed on to \, by means of six holding 
screws and three set screws. 

v, is a tube equal in internal diameter to the external 
diameter of 2 and connected with it by means of a focus- 
sing screw, so that the distance between the face of the 
flange of v2 and the centre of the flat can be varied by 
rotating the focussing wheel £». ; 

Full views of the details of \, and its fittings are given 
in Fig. 47, to be published later on. 

VIII. The Telescope Mounting.—It was essential that 
the 5 ft., to be useful for astronomical photography, for 
which it was intended, should be mounted equatorially 
and provided with a driving clock that would cause it to 
follow a star in its apparent movement for several hours 
without sensible error, and that the cost of the mounting 
should be kept as low as possible. 

With the 18-in. and 3-ft. telescopes already mentioned, 
I had lessened the friction of the polar axis by floating 
part of the weight in mercury in the manner shown in 
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vol. xlvi. of the ‘‘Memoirs of the Royal Astrono- 
mical Society.” The plan of floating part of the weight, 
and so getting much easier motion, was expensive when 
mercury was used. I had, therefore, in view of mount- 
ing the 5-ft., worked out details for the construction of a 
hollow iron cylinder to be used as the polar axis, and 
arranged to have this floated in water, the cylinder to be 
of sufficient diameter to carry the tube of the telescope 
between two horns attached to the top of it and within 
its diameter. The problem was to float this cylinder in 
water in such a manner that the bearings on the top and 
bottom would lie exactly in the meridian, and keep the 
axis of the cylinder at an inclination equal to the latitude 
of the place. It was first intended to use aniron tank to 
float the cylinder in, but this was abandoned in favour of 
a brick tank, protected by a lining of cement. 

The details of the brick tank can be seen in the draw- 
ings of the section of the telescope (Fig. 43, to be pub- 
lished later on) and in the block plan (Fig. 1, see page 
558 ante). The sides are 15 in. thick, the depth of the 
tank is 15 ft., and its width 8 ft. 6 in. 

The cylinder, when floated in this tank, was ballasted 
with blocks of iron until its lower end was sunk in the 
water and borne on a ball-and-socket joint at the bottom 
of the tank. A strong bracket of cast iron was attached to 
the stone at the north end of the tank, and carried a bear- 
ing into which the pivot at the upper end of the cylinder 
was fitted ; this bracket was capable of movement in two 
directions—in azimuth, so as to get the axis of the 
cylinder exactly in the meridian, and in height so as to 
enable adjustment in inclination of the axis to be made. 

The cylinder is made of boiler plate, rage y ! braced 
inside with 2-in. angle iron. It is 7ft. 8in. in diameter, 
and has a load of 9 tons of iron at the bottom to sink it 
to the proper angle, and to have sufficient weight on the 
bearings to give stability to the instrument, to which 
it allows easy movement in rotation. The problem was to 
80 weight the cylinder as to bring the centre of gravity 
of the whole instrument very close to the centre of flota- 
tion of the cylinder, so that the weight on the ball-and- 
socket bearing and on the pivot would be equal, as the 
telescope was rotated on these bearings. The cylinder 
with the horns was made by Messrs. Galloway, the well- 
known boilermakers of Manchester, was painted outside 
with a mixture of white lead and tallow, and floated in 
the tank in a very dilute solution of caustic soda, so that 
the risk of freezing was reduced to a minimum. 

The horns at the upper end of the cylinder are 6 ft. 
long, and are built very strongly of 4-in. boiler-plate, 
with a channel-iron girder running down to the bottom 
of the cylinder. To these horns very strong cast-iron 
trunnion brackets were firmly bolted, and the tube was 
carried on balls resting in these brackets. The tube 
itself, which is entirely of steel, consists of astrong square 
box at the lower end, carried between the trunnions in 
such a manner as to be capable of swinging through the 
horns to enable the telescope to be swung in declination 
through 180 deg., and a square framework of 2 in. and 
1j-in. angle steel, strongly braced and riveted. The 
lower end carries the mirror and its cell, and contains the 
cover for the mirror ; to the upper end of the steel frame- 
work is attached a tinned-steel cylindrical tube carryin 
the flat mount. This tinned-steel end is strengthen 
where it is bolted on to the steel framework by a wrought- 
iron skeleton framework inside, and is strengthened 
outside by four longitudinal hollow ribs of tinned-steel 
4 in. wide and 5 in. high, together with three similar en- 
circling ribs (see Figs. 32 and 33). 

he eye end of the telescope is a hole, on the west side 
of the tinned-steel cylinder, surrounded and strengthened 
by a strong brass ring; to this ring a brass tube erage | 
a focussing screw is firmly attached by binding an 
antagonising screws, so as to secure adjustment of the 
plane of the photographic plate at right angles to the 
optic axis of the telescope. The brass tube fits a series 
of adapters which enable the various accessories, to be 
described later, to be used on the instrument. Details 
of the eye end and focussing screw are shown in the 
engravings. 

A 9-in, achromatic finder is rigidly attached to the east 
side of the steel framework, and a small finder of 2 in. 
aperture and 20 in. focal length is attached to the west 
side of the tinned-steel cylinder, close to the eye end of 
the telescope. 

The driving arrangements of the instrument are ex- 
ceedingly simple, although very effective. The clock is 
driven by 14 tons of weights, which are raised to the 
height of about 6 ft. by means of suitable winding gear 
easily turned by hand. These weights are fixed in the 

rinding-room in the position shown in the block plan 
Fig. 1, page 558 ante). As these weights run down 
they communicate a simple motion of rotation to a 
rod running under the floor of the grinding-room and 
observatory into the clock well of the 5-ft. This 
motion is communicated to spur-wheels and regulated 
by a governor of the simple parabolic kind, the balls 
of lead of the governor weighing about 28 lb. each. 
Thus regulated, the motion is transmitted to a screw 
which works a tangent wheel on the shaft of the 
main driving screw, gearing into the sector of the usual 
form, that will allow the driving of the instrument 
for two hours. At the end of that time the sector 
must be turned back to its original position, this 
operation being readily performed by unclamping the 
instrument from the sector, unclamping the tangent 
wheel from the axis of the driving screw, and turning the 
driving screw by means of a handle at the end of its shaft 
until the sector is again in position for driving the in- 
strument. The details of this arrangement will be 
readily made out from the illustrations (see Figs. 35, 36, 
37, and 38 on the two- me pig 

The driving sector is clamped to the polar axis in the 
manner shown in the engravings. A strong semicircular 





angle web (Fig. 38) is rigidly attached to the upper end 
of the hollow cylinder forming the polar axis, and to this 
the upper end of the driving sector is clamped by a 
simple screw pulling a loose plate like a vice. A wheel 
is attached to this clamping screw, and a cord from this 
wheel is carried round suitable small pulleys to the eye 
end of the telescope, where it passes over the clamping 
wheels there. It is easy, therefore, by this mechanism 
to clamp or unclamp the telescope in right ascension 
down below, or at the eye end of the tube. 

The driving clock runs at the rate of 80 revolutions of 
the balls in a minute, and can lated so as to keep 
accurate time by alteration of the positions of the balls on 
the arms by means of screws. In order to secure perfect 
accuracy in clock driving it was originally intended to 
provide differential wheels for electrical regulation, and 
details have been worked out for such regulation. Provi- 
sion for these wheels was made when the clock castings 
were made, but at present the wheels have not been fixed, 
and the clock is not altered in rate during the operation 
of taking a photograph. In order to secure accurately 
round star discs during a long exposure for photography, 
any slight irregularity of clock driving is at once taken up 
by means of a slipping piece, with watching eyepiece, in 
which the photographic plate is carried ; and the errors 
of clock driving thus detected are so small that no diffi- 
culty is found in taking up these errors by the screws of 
the slipping piece; hence the differential gear has not 
been proceeded with. 

The details of the clock are shown in Figs. 39, 40, and 41 
on the two-page engraving. 

1 1 are the girders in the clock well on which the clock 
stands. These girders are firmly built into the wall and 
stretch across half the clock well. 

2 2 are iron blocks resting on the girders to act as 
bearers of the set screws. 

3 is the cast-iron bracket of the clock. This rests on 
the blocks 2 2 by four set screws (shown in the plan), and 
can be accurately levelled by means of these screws. 

4 is a strong w beam under the girders 11. The 
ends of the bracket 3 are bolted to this beam by means of 
the bolts 55, and the bracket is after levelling held firmly 
in position by means of these bolts and the beam. 

6 is the driving shaft or spindle. This is rotated from 
the winding arrangement shown in plan on Fig. 1. The 
rotation is communicated to this shaft or spindle in the 
usual way adopted for clock driving, «.e., by the slow 
fall of raised weights. 

7 is the bearing of the spindle 6; this is part of the 
bracket 3. 

8 is a wheel with 71 teeth on the spindle 6. 

9 is a pinion with 12 teeth gearing with the wheel 8 and 
running on a short spindle 10. 

11 is a wheel with 160 teeth on the same spindle (10) as 
the pinion 9. 

12 is a pinion of 37 teeth gearing with the wheel 11. 

13 is the upper main spindle of the clock which com- 
municates the motion to the driving gear. This spindle 
has gun-metal bearings 14, 14, 14, which are fixed to the 
cast-iron bracket 3. 

15 are mitre wheels, each with 36 teeth. One of these 
ison the main spindle 13, and communicates its motion 
to the vertical shaft 16 of the clock governors. 

16 is the spindle of the governors. 

17 is a gun-metal bearing for the spindle 16. It is square 
above the bracket and is bolted down to it. A neck of 
the bearing passes meen the bracket 3 and terminates 
in a circular plate below. This plate is therefore fixed and 
practically forms part of the bracket 3. 

18 is the lower bearing of the spindle 16. 


The lower end of the spindle 16 is formed into a boss | B 


with a circular groove in its under side, to retain a ring of 
steel balls, a similar boss with groove on its upper side 
being below, thus forming what is known as a ball 
bearing. 

19 isa lever with a semicircular end (see plan), the ends 
of which rest on two steel balls. 

20 are the two steel balls similar to those used for 
bicycle bearings. These balls are carried in holes on the 
ends of the lever 19. 

21is a single ball resting in a shallow hole in the 
bracket 3 and in a similar shallow bearing in the under 
side of 19. 

22 is a weight hung on to the free end of the lever 19. 

This weight tends to raise the semicircular end of the 
lever 19, using the ball 21 as a fulcrum. Mostof the 
weight of the spindle 16 and the heavy lead balls attached 
to it is thus borne by the lever 19 and the ball bearing, 
and is not exerted on the bearing 18 which carries the 
lower end of the spindle 16. 

23 is a circular loose plate equal in size to the circular 
plate of 17 and dished slightly on its upper surface, just 
as the fixed plate of 17 is dished at its under surface. 

The plates 23 and 17 when brought into contact by the 
lifting of the governor balls bring friction into play at 
once, This was found to act tooquickly, and two knobs 
were attached to the lower plate that rests on springs, 80 
that the retarding effect is brought gradually to bear. 

24 is the main arch of the governors, and this is firmly 
keyed to the spindle 16. 

5 are thecrossed arms of the  aiaaes carrying the 
heavy lead balls at their lower ends. 

26 are the heav balls of the governor, each 
weighing about 28 lb. The positions of these on the arms 
25 can be regulated by means of the nuts 27 which are 
screwed on to the threaded end of the arms. 

28 is a bracket with two arms keyed on to the spindle 
16 and arranged to support the governor balls when the 
clock is not runuing, but of such length that as soon as 
the clock is started the balls are always raised off these 
supports when the rate is normal. 

e upper ends of the arms 25 are pivoted to the main 
arch 24 of the governor in such a manner that when the 





spindle 16 rotates, and the governor balls rotating with it 
are raised off their supports by the centrifugal force, then 
the upper portions of the arms 25 are pressed against the 
loose plate 23, and this being thus placed in contact with 
the circular plate 17 acts as a brake upon the rotating 
governor pa 

The balls cannot rotate without carrying the loose plate 
with them. The rate of rotation of the loose plate is 
regulated by its friction against the fixed plate 17, and by 
altering the amount of friction between these the rate of 
the clock can be adjusted. Raising the balls on the arms 
tends to increase the rate of rotation of the combination, 
but the tendency to increase of rate raises the loose plate 
and increases the friction. Any irregularities of strength 
of driving power do not alter the rate of the clock, but 
simply increase the friction of the two plates. 

29 isa tangent screw on the end of the spindle 13. 

30 is a tangent wheel with teeth running loose on the 
spindle 31. 

32 isa circular plate rigidly fixed to the spindle 31. 

33 is the bearing of the spindle 31; and this bearing is 
firmly bolted down to the iron plate Iof the brick tank 
shown on Fig. 43 (this view will be published later), 

34 is a handle, also securely keyed on to the spindle 31. 

The main spindle of the clock, 13, in rotation, causes 
the tangent screw 29 to drive the tangent wheel 30, which 
runs free on the spindle 31. 

The circular plate 32 can be fixed to 30 by means of a 
key which passes through a hole in 32 and screws into one 
of a series of holes in 30. Rotation of the main spindle 
13 is regulated, therefore, by the clock governor — 
the mitre wheels 15, and is communicated to the spindle 
31 by means of the tangent wheel 30 and the disc 32. It 
is thus transferred to 35, which is the driving screw of 
the clock, and gears with the tangent thread on the 
section, shown in Figs. 36 and 37. 

The movement of the telescope in declination is given 
by swinging the tube on the trunnions carried on the 
horns of the polar axis. The positions of these trunnions 
are shown in Fig. 43, and it will be sufficient, therefore, 
to say that the cups borne on the horns and the covers for 
them are 4 in. greater in diameter than the balls attached 
to the tube, the space between the two being filled in 
accurately with white metal, so as to give a perfect 
bearing surface and reduce friction. This arrangement, 
with tallow as a lubricant, gives a perfect bearing, and, 
although the instrument has been in use for over three 
years, no error of position of declination axis has been 
developed. 

From the elevation of the telescope it will be seen that 
for 210 deg. around the trunnion a large declination 
sector is firmly fixed to the horn of the polar axis; this 
sector serves the dual purpose of affording a means of 
clamping the telescope in declination and of giving a 
definite slow motion on declination. 

The clamping is arranged by means of a bracket 
attached to the tube of the telescope. This bracket 
loosely fits the rim of the sector and moves freely over it 
(see Fig. 42 on two-page engraving). A loose block a in 
the bracket is Me 2 of being pressed, by means of a 
screw b, firmly on to the rim of the sector Aj, and this 
screw is actuated by means of a wheel E that is connected 
by a cord with a similar wheel at the eye end of the 
a. The clamping or panmer igg J of the telescope 
in declination is easily performed, therefore, at this 
screw or from the eye end, and the movements of the 
whole instrument are under perfect control by the ob- 
server. 

The edge of the sector A, is cut into teeth which engage 
with an endless screw d attached to the clamping bracket, 
y means of a handle at the end of the screw d a move- 
ment of rotation given to it moves the sector A, and thus 
moves the telescope in declination ; the size of the teeth 
in the wheel being such that one rotation of the handle 
moves the telescope half a degree in declination. It was 
designed originally for this slow motion to be carried up 
to the eye end by means of a strong tube; but this addi- 
tion to the mounting has not yet been made. By means 
of the pivoted bar e, the screw d can be disengaged from 
the sector A, so that the telescope can move inde- 
pendently of the tangent screw, and be clamped or un- 
clamped by means of the screw 6 acting on the block a. 
When d is geared with A, the telescope can only be 
moved in declination by rotating the tangent screw d. 
The balance in declination is so good and the telescope is 
moved so easily from the eye end that the tangent screw 
d has been removed to allow free movement, 

(To be continued.) 








THE ARGENTINE TWIN-SCREW ARMOUR- 
CLAD RAM “ LIBERTAD.” 

THE geographical and political situation of Argentina 
render a powerful navy a necessity for its security and 
development. The Argentine Republic has always per- 
sued a progressive naval policy, and at the present time it 
possesses some of the best specimens of the modern war- 
ship. About three years ago a Special Commission, con- 
sisting of Admiral Urtubey, as chief, assisted by Captain 
Spurr and others, was ee to proceed to Europe for 
the purpose of studying the latest developments in naval 
construction, and also to procure war-ships capable of 
operating upon the Rivers Plate and Parana and on the 
coast. Messrs. Laird Brothers, of Birkenhead, were con- 
sulted, and these gentlemen submitted — which 
were accepted, for a couple of shallow-draught armour- 
clads, somewhat similar to, but en, swifter, and much 
more powerful than E] Plata and Andes, which they 


had designed and built for the same Government in 1875, 
and which vessels had given great satisfaction. 

The two new vessels are named the Libertad and the 
Independencia. The former has lately completed her 
trial with the most satisfactory results. She is a twin- 
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crew armour-clad ram, constructed throughout of steel, 
nd is 240 ft. over all, 230 ft. on the water-line, and 
4.4 ft. beam. In the fully-equipped condition for ser- 
vice and with full coal supply, viz., 230 tons, her mean 
draught is 13 ft. and the corresponding displacement 
2300 tons ; the freeboard at the ends being 9.6 ft. The 
radius of action with her bunker coal, at 10 knots speed, 
is fully 3000 knots. She has, however, supplementary 
bunkers above the protective deck forming protection or 
coal armour to the central parts of the between decks ; 
these reserve bunkers contain 110 tons of fuel. The 
Libertad has a flush upper deck without bulwarks, a 
central breastwork, a couple of barbettes, a central or 
partial armour belt, and a protected deck, and therefore 
may be likened to a reproduction on a small scale of the 
Royal Sovereign class. The arrangement of the bar- 
bettes, armour belt, and protective deck is somewhat 
similar to that adopted in our second-class battle-ships 
Centurion and Barfleur. The hull is built with longitu- 
dinal and transverse framing and is well subdivided by 
numerous transverse and longitudinal bulkheads. There 
is a cellular double bottom extending the full length of 
the machinery space, and also under the magazines. 
Before and abaft this, extending to the ends of the vessel, 
are water-tight flats. A belt of compound steel-faced 
armour 8 in. thick is fitted for 172 ft. of the length, and at 
the extremities of this belt are cross-armoured bulkheads, 
the fore one being 8 in. thick and the after one 5 in. The 
belt is about 5 ft. wide, and its upper edge is about 2 in. 
above the water line. This beltis supported on deep web 
frames; behind it is a teak backing 9 in. thick, worked 
with longitudinal steel stringers attached to the inner 
skin, which is of steel plate 1 in. thick. This inner skin 
is carried on large section Z frames. The machinery 
space is divided by a centre line longitudinal bulkhead, 
and also by two wing bulkheads which form the coal 
bunkers ; these wing bulkheads extend the full length of 
the belt, and, where not required as bunkers, form store- 
rooms, being fitted with water-tight doors. In theengine 
and boiler space there are three transverse bulkheads 
extending from the floors to the upper deck. Altogether 
there are about forty separate watertight spaces. The 
magazines are situated below the protective deck imme- 
diately under the barbettes; they are fitted with water- 
tight scuttles and provided with arrangements for flood- 
ing and ventilating. From each magazine a tube rises to 
the barbette, and through this tube the ammunition is 
passed. The hoisting gear is placed under the protective 
deck. The upper deck is of steel plate shielded with teak. 
The deck below this (or the main deck) is the protective 
deck, and extends the full length of the ship. For the 
length of the armour belt, to which it is joined at the 
upper edge, it is 1 in. thick; beyond the extremities of 
the belt it slopes to the ends and sides, and is 2 in. thick. 
The fore end slopes down to the ram, for which it forms a 
oupport. 
t will be gathered from the foregoing that the belt, 
cross bulkheads, and the protective deck form a central 
citadel, inclosing the machinery, magazines, steering 
gear, &c. Beyond the armoured cross bulkheads the 
space between the sloping protective deck and a con- 
tinuation of the lower deck forms a kind of raft deck, and 
is subdivided into a number of small compartments which 
are used as buoyancy chambers. Within the extremities 
of the belt, and rising from the protective deck, are the 
two barbettes, one at each end; these being built of 
armour 8 in. thick in the upper part and 5 in. thick in the 
lower portion. These barbettes are of circular section and 
project about 18 in. above the upper deck, the upper por- 
tion protecting the gun machinery. Inside each barbette 
is the annular structure upon which are mounted the roller 
path, base-plate, and gun platform. Upon the latter is 
the shield for the gun, formed of armour 5 in. thick in the 
vertical and 3 in. thick in the sloping portions. Each 
barbette contains a 24-centimetre Reandiouiing Krupp 
gun. The gear for training the guns is situated within the 
barbettes upon the protective deck. Between the barbettes 
on the upper deck is a superstructure or breastwork, 
within which areall the openings to the decks below. At 
each end of the breastwork is an ammunition hoist, which 
is worked from below. These hoists are of the latest 
Elswick pattern, and greatly facilitate the work of serv- 
ing the Seton: | guns. Amidships are the engine- 
room and stokehold entrances and hatches formed of 
casings carried up the full height of the breastwork. All 
shafts for light and air are protected by armour bars. In 
the after part of the breastwork amidships is the hand- 


, steering gear, and on each side are the entrances to the 


officers’ quarters. Around the after part is built a ham- 
mock rack. Abcve this superstructure is a flying deck 
the fore part of which forms the navigating bridge fitted 
with steel-plate bulwarks, Upon this bridge are mounted 
two 3-pounder quick-firing guns. Amidships is the 
conning-tower, formed of steel plates 4 in. thick ; and 
within the conning-tower are the steering wheel, tele- 
graphs, voice tubes, &c., which are duplicated on the navi- 
gation bridge placed above the conning-tower. Abaft this 
tower is the military mast with the two tops. In the 
upper one there are two 1-pounder quick-firing guns, and 
in the lower a projector or search light. Abaft the mast 
is a spacious chart-house. On the upper part of the 
superstructure is a bridge upon which are mounted two 
3-pounder quick-firing guns. The two bridges are con- 
nected by platforms, and upon the intervening skids 
are carried the boats, of which there are six, one being 
a steam cutter. On each side of the superstructure 
amidships is mounted a three-barrel 1-in. Nordenfelt. 

e gunwale of the upper deck in the waist is spon- 
soned out, and upon each side are mounted two Armstrong 
4.7 in. breechloading quick-firing guns. These guns are 
conveniently near the ammunition hoists before men- 
tioned. Each gun has ashielded mounting, and is further 
protected by a light steel bulwark. The fore end of the 





main deck is devoted to the accommodation of the crew, 
and just abaft of the forward barbette are two torpedo 
ejectors. Between the two barbettes are the machinery 
casings surrounded by cofferdams, and in the after part 
are the officers’ and captain’s quarters. 

The armament for a vessel of this displacement is un- 
usually powerful, and suffices to place the Libertad upon 
an equality with many much larger vessels. It comprises 
two 24-centimetre breechloading Krupp guns mounted 
en barbette; four 4.7-in. Armstrong quick-firing guns 
with shielded mounts, placed on sponsons on the upper 
deck ; four 3-pounder Maxim-Nordenfelts, two on the fore 
and two on the aft bridge; two 1-in. three-barrel Maxim- 
Nordenfelt machine guns on the superstructure amid- 
ships ; and two machine guns on the upper top, and also 
the torpedo ejectors, which carry the latest pattern 
ll-in. Whiteheads. Although the two heavy guns are 
made by Krupp, the mounting, carriage shields, &c., are 
of thelatest Elswick pattern, supplied by Messrs. Sir W. 
Armstrong, Mitchell, and Co. By the method of mount- 
ing adopted a very extensive degree of elevation can be 
given—40 deg. ading is effected by the pneumatic 
method. Below the gun platform is a circular revolving 
tray in which are stowed the projectiles. These guns can 
be worked entirely by hand. Each gun trains through an 
uninterrupted arc of 260 deg. The two foremost 4.7-in. 
guns on the sponsons can fire from right ahead to 65 deg. 
abaft each beam, and the twoafter ones from right astern 
to 40 deg. before each beam. For direct bow or stern 
fire there are available one 24-centimetre gun, two 4.7-in., 
and two 3-pounders. For beam fire there are two 24- 
centimetre guns, two 4.7-in., and two 3-pounders. The 
magazines will contain sufficient ammunition for 80 full 
charges for each of the heavy guns, 200 charges for each 
of the 4.7-in. guns, and a proportionate amount for the 
small ones. 

The propelling machinery consists of two sets of com- 

und vertical engines placed in separate engine-rooms 
samen the protected deck. The cylinders are carried 
on wrought-steel columns, which are well braced by ties 
and struts. The cylinders are cast with their valve 
chests separately, and are 21 in. by 314in. by 46in. in 
diameter by 2 ft. stroke. The condensers are of copper, 


four hours was 14.218 knots, and for the last hour it was 
14,41, the contract speed being exceeded by nearly a 
knot. During the forced draught trials there was a con- 
siderable swell, the effect of the late gales. A run was 
then made at 120 revolutions and 850 indicated horse- 
power, giving a speed of 10.45 knots. In view of the 
difficulties which are usually associated with forced 
draught, this result is eminently satisfactory, as it shows 
that the vessel is capable of developing her full power 
without unduly straining the boilers. Had the maximum 
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| | tions. | joo Pressure. 
| beset 
1st_ half-hour 135 27.125 167.7 2660 
Zod tis, 137 26.75 171.1 2765 
3rd a 130 27 | 170 2698 | 
4th ps | 140 | 26.75 | 173.6 2798 | 
5th ee | 140 | 27 | 173.7 2826 =| 
6th ‘ia 137 | 27 173.4 2765 | 
7th “d 142 | 27 175.25, 2897 | 
8th a | 141 | 27 174.4 2852 | 
| 1.05 


Means.. --| 138 | 26.95 172.35 2781 


allowable air pressure been used there would have been 
a considerable increase in the s It will be readily 
admitted that considering the small size of the Libertad, 
her great offensive and defensive qualities, the speed 
obtained is very satisfactory. During the progress of 
the trials the behaviour of the vessel was all that could 
be desired. 

_ The trials were conducted in the presence of the Argen- 
tine Naval Commission, including Captain Howard, its 
chief ; Captains Logui and Pozzo, and Mr. Hughes, the 
chief engineer, and his assistants, Mr. Taylor and Mr. 
Abelard ; other officers present being Captain Baralari 
(who is tocommand the Libertad), Captain Lira (of the 
sister ship Independencia), Captain Quiroca, and several 
other naval officers; together with Messrs, Laird Brothers 
and their staff, including Mr. R. B. Bevis, Jun. (who is 
in charge of the machinery), Mr. Siemens, &c. Among 
others present were Mr. Pallet, R.N., chief engineer of 


and are placed next the longitudinal bulkhead. The} H.M 


water is circulated by a centrifugal pump driven by a 
vertical engine, which also is arranged to work the main 
feed pumps by means of worm-gearing. The —— 
pumps have a capacity of about 600 tons per hour, an 
can, if necessary, suck from any compartment. The air- 
pump is worked off the low-pressure crosshead. There 
are also auxiliary feed, fire, and bilge pumps arranged as 
in our Admiralty practice. The propellers are three- 
bladed and are made of bronze, being carried in A 
brackets. Steam at a working pressure of 150 1b. per 
square inch is supplied from two double-ended steam 
boilers placed in separate stokeholds. Each boiler 
has four ribbed furnaces and each furnace a separate 
combustion chamber. It is worthy of remark that these 
boilers were designed three years ago, and embodied 
those features of separate combustion chambers and 
wider spacing of the tubes which have since been adopted 
in the Royal Navy. The wisdom of Messrs. Laird’s 
design was very apparent, as when the boilers of the 
Libertad were examined after the full-speed, forced 
draught trials, there was not the slightest sign of any 
leakage or straining. Under ordinary service conditions 
the boilers will be worked with natural draught, but 
when necessary forced draught can be used. Each stoke- 
hold is fitted with a fan, and can be rendered air-tight, 
the arrangement of the air locks, fans, &c., being similar 
to that adopted in the Royal Navy. The electric light is 
supplied by the Brush Company, and is in duplicate, 
being situated abreast of the engine-room casing on the 
starboard side of the protective deck. It comprises two 
compound wound Victoria dynamos, each with an output 
of 50 amperes at 80 volts. Hach dynamo is driven direct 
by a vertical engine. 

The official trials of the Libertad have just been con- 
cluded with the most satisfactory results. The contract 
provided for a continuous run for four hours with natural 
draught not exceeding 4-in. air pressure and a stipulated 
pens of 12 to 124 knots; a continuous run four hours 
with forced draught not exceeding 2 in. air pressure and 
a speed of 134 to 14 knots; and, lastly, a run at about 
10 Gaoee’ speed to afford data of horse-power and coal 
consumption. The natural draught trials gave the follow- 
ing results : 
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Indicated : 
Time. ‘ae Vacuum tions. Fan AB... 
Ist half-hour | 145 97.25 | 15865 2092 5 
2nd, | 145 | 97.25 | 158.04 2030 5 
3rd, 143 | 27.25 | 158.4 2045 5 
“ey. | 148 (OT 160.77 214 |B 
5th =, | 140 27.125 | 169.9 2067 5 
Oh. | Mo 27 | 162 2207 5 
wth 4, | 145 | 27 161.75 2146 5 
git. -.. 140 | £7.25 | 162 2123 5 
| ——— | Ce = | Se ES 
Means...) 143 | 27.14 | 16018 2103 | .5 





The speed of theship, in proportion to the revolutions 
of the engines, was tested by four consecutive runs on 
the measured mile made during the four hours. The 
mean speed for the four hours was 13.212 knots, the 
speed for the last hour being 13.351 knots. The forced 
draught trials took place on October 24 off the mouth of 
the Mersey, and on that occasion the results given in the 
next column were attained. * 

In this trial the air pressure was kept to about 1 in., as 
it was seen that the stipulated s could be exceeded 
without unduly forcing the boilers. The speed for the 





-M.S. Onyx, now fitting out at Messrs. Laird’s. The 
Libertad will be handed over in a few days, and when 
commissioned will make her gunnery trials. The crew 
for the vessel have arrived in the battle-ship Almirante 
Brown, which was reconstructed two years ago by Messrs. 
Laird Brothers, 





BOILER EXPLOSION AT ROTHERHAM. 

A FORMAL investigation was recently conducted at the 
Council Hall, Rotherham, with ar | to a boiler explo- 
sion which occurred at about 11.40 o’clock on the night of 
Tuesday, August 23, at the Dropping Well Pit of the 
Grange Collieries, owned by Messrs. Newton Chambers 
and Co., Rotherham. Mr. Howard Smith and Mr. J. H. 
Hallett were the Commissioners ; Mr. Gough appeared 
for the Board of Trade, and Mr. Khodes, solicitor, for 
Messrs. Newton Chambers and Co. 

Mr. Gough stated that the boiler which formed the 
subject of the present inquiry was purchased in March, 
1891, second-hand, at a cost of 38/., by Mr. Soar, chief 
engineer to Messrs. Newton Chambers and Co., from a 
man named Hoult, of Worksop, who was an ironbroker 
and dealer in boilers. Hoult had been applied to for 
information respecting its age and history, but he had 
no record as to when he obtained it. It was purchased 
in the first instance by Mr. Soar for the Rockingham 
Colliery, belonging to his firm, and was set up there, but 
subsequently it was removed to Grange Colliery, of 
which they had recently come into possession. The 
boiler was of cylindrical construction, with dished ends, 
fired 7 the heated gases from coke ovens. Its length 
over all was 40 ft., and its diameter 4 ft. 6 in., the plates, 
which were of iron, being # in. thick. When at Rocking- 
ham Colliery it was examined by an inspector of the 
National Boiler and General Insurance Company, 
Limited, who discovered some edge cracks and other 
defects. The insurance company advised some repairs, 
which were carried out, and the boiler was then taken to 
Grange Colliery and set up in brickwork. It was sup- 
ported by four brackets on each side, and these brackets 
rested on iron plates so as to prevent interference with 
the contraction and expansion when in work. The boiler 
was set over a range of coke ovens, about 100 yards long. 
There were three boilers, one at each end of the range, 
and the exploded one in the middle, all being fired by the 
beated gases from the coke ovens. Dampers were fitted 
so that the gases eould be shut off when necessary. 

Mr. Gough then enumerated the mountings with which 
the boiler was fitted, and went on to state that in 
December, 1891, it was examined externally by the in- 
surance company, and was then insured by them at a 
working pressure of 45 lb. on the squareinch. In accord- 
ance with the provisions of the Coal Mines Regulation 
Act, 1887, Messrs. Newton Chambers and Co. had 
issued special rules to be observed by persons working 
about the colliery, and had appointed suitable persons to 
take the superintendence of the machinery and boilers. 
He did not anticipate that any question would arise for 
the consideration of the Commissioners as to the boiler 
at the time of the explosion being otherwise than in good 
condition. It had been examined not only by the insur- 
ance company, but also by the enginewright, as well as 
by the foreman fitter, this last inspection being made the 
day before the explosion, and no defects were then dis- 
covered. The boiler was fed by an injector, delivering 
550 gallons per hour, but, as an extra precaution, arrange- 
ments were made to feed by means of a donkey engine, 
capable of delivering 1500 gallons per hour. The persons 
engaged in the capacity of boiler minders, to look after 
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the feed supply, were fully instructed to use the donkey 
engine only in cases of great emergency. The water 
delivered by the injector would be warm. It appeared 
to have been the practice of the attendants, and he 
believed that it was known to the responsible officers of 
the firm, to attend to their duties for periods of twelve 
hours. ‘Two men were employed in that capacity, and in 
order to prevent one man being always on day duty and 
one always on night duty they arranged between them- 
selves that every week one of them should take a watch 
of twenty-four hours, commencing at six o’clock one 
morning and concluding at six the next morning. On 
August 23 a boiler minder named Adams went on duty 
for a watch of twenty-four hours. The pressure was about 
45 lb., and according to a coke burner, a would be called, 
there was no leakage from the boiler during the day ; if 
there had been it would have materially interfered with 
the burning of the coke. He (Mr. Gough) was not going 
to say that throughout the day Adams was negligent, but 
about half past three in the afternoon he was seen read- 
ing a novel. At half past ten that night he was appa- 
rently attending to his duties, but after that time no 
one seemed to have noticed him. At twenty minutes to 
twelve the boiler exploded with terrific force, the shell 
parting at the circumferential seam of the fourth and 
fifth rings of plating, the front portion being blown about 
60 yards forward, and the back portion about 160 yards 
backwards. Adams was blown to a distance of 40 yards 
and killed, and lying by his body was found the novel he 
had been reading in the afternoon. The enginewright, 
Mr. Cope, arrived on the scene two or three minutes 
afterwards, and found the other two boilers full of water 
and the feed valves closed, but in the case of the exploded 
boiler both the injector and the donkey feed valves were 
open. 

In reply to Mr. Howard Smith, Mr. Gough said that 
the boiler was fitted with a low-water alarm. 

In conclusion, Mr. Gough stated that at the coroner’s 
inquest held with respect to the death of Adams, the jury 
returned a verdict of ‘* Accidental death.” 

At the request of Mr. Rhodes, Mr. Gough then indi- 
vated briefly ere on which he should ask for the 
judgment of the Court at the close of the evidence, and 
proceeded to call witnesses, 

Mr. Moses Soar, chief engineer to Messrs. Newton 
Chambers and Co., stated that he made an examination 
before buying the boiler, and found its condition to be 
good, except that there were some fractured rivet holes 
at the front plate. He gave 38/. for it, but, including 
the mountings and repairs, it cost about 80/. Witness 
then narrated the events following the purchase of the 
boiler, such as the examinations, repairs, equipment, 
&c., which bore out the facts recorded in Mr, Gough’s 
opening statement. 

At this point Mr. Howard Smith read the insurance 
company’s report, particulars of which are given in the 
judgment recorded by the Court. 

Mr. Soar, continuing his evidence, gave particulars of 
the feed arrangements, and stated that the injector would 
deliver sufficient water to keep up the supply, and there 
was no difficulty in using it. The donkey feed was put on 
to serve in case of necessity, if the injector failed. He 
thought the explosion was due to the fact that the boiler 
had become partially short of water, and that the full 
force of the donkey pump and the injector had been 
turned into it, the result of which was that the seam 
fractured and an explosion ensued. 

By Mr. Howard Smith: He saw the boiler three hours 
after the explosion, but saw no signs of overheating. He 
thought, however, that the cold water impinging on the 
plate had caused it to contract and fracture at the seam. 
He thought this was the case, because both the feed sup- 
plies were open, and he had instructed the enginewright 
that the cold feed was to be used only in case of emer- 
gency. 
Mr. John Slack, general manager of the Grange Col- 
lieries, stated that the boiler was insured for 100/. at a 
yearly premium of 1/, He gave details as to who were 
the parties responsible for the general supervision of the 
boilers, and stated he was aware that the attendants were 
in the habit of working a twenty-four hours’ shift once a 
week, but this was a general practice in the district. 
Their duties were not heavy; they had to see that the 
fan engine was kept going satisfactorily, and to keep the 
boilers supplied with water. The enginewright would 
o»robably look round the boilers at 9 or 10 o’clock at night, 
Dut after that time the attendants were left to themselves. 

By Mr. Rhodes: The working of a shift of twenty-four 
hours was an arrangement made by the men for their 
own convenience, and was in no way an advantage to the 
proprietors. 

By Mr. Gough: He did not think there would be any 
risk of neglect through the working of so long a shift. 
He thought the attendant’s knowledge of his responsi- 
bilities would keep him from going to sleep. 

By Mr. Howard Smith: The wages cf Adams were 
4s. per day of twelve hours, or 28s. per week. He was a 
single man. 

Mr. William Newby, inspector to the National In- 
surance Company, deposed to having examined the 
boiler in December, 1891, when it was unseated and 
without fittings. He found slight pittings of corrosion 
internally. At the bottom of the front end there were 
several edge cracks, and the first bottom plate was some- 
what bulged through overheating. These defects were 
subsequently repaired. He thought the explosion was 
poe by the fracture of the seam through unequal con- 
traction resulting from the admission of the cold feed. 
He could not say that the seam rip was an old one, but 
some part of it was a little darker than the other parts. 

By Mr. Rhodes: Where the seam rip might possibly 
have existed it would have been difficult, if not impos- 
sible, to detect it. 





By Mr. Howard Smith: He liked the form of the 
boiler for purposes of inspection, but did not think it 
was the best type. It was rather more dangerous than 
others, because of its liability to fracture. The plates 
were of low quality. : 

By Mr. Hallett: He thought the internal feed pipe 
should have been shorter, and it would have been better 
to have introduced the feed nearer to the back end. 

Mr. Joseph Cope, enginewright, said that Adams, who 
had been a fireman on a locomotive, was twenty-one years 
of age, and a steady man. The last time witness examined 
the boiler thoroughly was on May 23 last, when he found 
no defects. Adams knew how to use the injector and 
was well acquainted with his work. He told him not to 
use the pump except in case the injector failed. The 
low-water alarm was in good order. He heard the ex- 
plosion, and, on going to the spot, found the other boilers 
full of water and the feed valves shut, but the donkey 
feed valve on the exploded boiler was wide open. He 
could find no defect in the injector. He picked up a 
novel near to the body of Adams and produced it for 
the inspection of the Court. (This novel—price 2d.— 
was entitled ‘‘The Winning Oar, or the Innkeeper’s 
Daughter.”) Witness saw portions of the boiler and ex- 
amined the torn edges. Part of the rent was somewhat 
discoloured. The discoloration, which extended about 
half way through the plate, was not on the water side 
and would therefore be between the laps. 

By Mr. Rhodes : If a fracture had existed prior to the 
explosion in the place indicated by the discoloration it 
could not have been detected by inspection. The fitter, 
Rose, who examined the boiler the day before the explo- 
sion, was acareful man. The type of boiler was a con- 
venient one; it was largely in use in the Newcastle, 
Yorkshire, and North Staffordshire districts, and was 
easy to clean and examine. 

By Mr. Howard Smith: He did not know what the 
bursting pressure would be, and did not know what was 
meant by a factor of safety. He had never seen Adams 
reading a novel ncr with one in his possession ; he should 
not have sanctioned it if he had. 

Samuel Rose, foreman fitter at the colliery, said he 
entered the boiler the day before the explosion and 
examined it with a hammer and chisel, and no defects 
were found. Adams appeared to be a steady, careful man. 
Witness had formed no opinion as to the cause of the 
explosion. 

Villiam Black, coke burner, said he saw Adams about 
10.30 on the night of the explosion, and he was sober 
and apparently attending to his duties. Adams then 
asked him the time. 

Mr. George Edward Brown, Engineer-Surveyor to the 
Board of Trade, ‘read a report on his examination, de- 
scribing the general construction of the boiler, and the 
manner in which it rent. He found no evidence of the 
fracture having existed prior to the explosion, but some 
three days had elapsed before he examined the fractured 
edges. The iron appeared to be short, and a more ductile 
quality should have been used. The cause of the explosion 
was the sudden contraction of the plate on the admission 
of cold water, the water level in the boiler having been 
allowed to get low. 

By Mr. Rhodes: A better quality of iron might have 
restricted the danger to a local defect. 

Mr. Gough then submitted the following list of ques- 
tions to the Commissioners for their consideration:  - 

1. Whether on August 23 last the boiler which exploded 
was in good condition and fit for a working pressure -of 
45 lb. ? 

2. Was it supplied with proper and sufficient mount- 
ings, and were they in good condition ? 

3. Were proper measures taken by Mr. Slack and Mr. 
Cope to insure that the boilers were at all times properly 
attended to? 

4, Was James Adams, the boiler attendent, usually em- 
ployed once a fortnight on duty for twenty-four hours, 
and was proper supervision exercised over him, particu- 
larly during the night ? 
= What was the cause of the explosion and loss of 
ife? 

6. Whether blame attaches to Mr. Slack, Mr. Cope, or 
either of those gentlemen, and to Messrs. Newton Cham- 
bers and Co. ? 

Mr. Rhodes addressed the Court on some of the points 
raised in these questions, and argued that nothing in the 
evidence had tended to show that the boiler was other 
than in good condition. The explosion could not be 
attributed to the number of hours the attendant worked 
but the key to the cause was, he thought, the sensational 
novel which Adams was found to have been reading. The 
firm of Messrs. Newton Chambers and Co. stood first in 
the district in reputation for good management. He pro- 
posed to call two witnesses, who would say that generally 
speaking they agreed with the prior evidence as to the 
cause of the explosion. 

Mr. A. M. Chambers, J.P., managing director of the 
firm, who owned the boiler, indorsed the theory advanced 
as to the cause of the explosion, and advised the use of 
Parkgate iron. The boilers of his firm were insured for 
1001. each at a premium of 1/. per boiler per annum, and 
there was a floating margin of 200/. over all in their pos- 
session. 

Mr. E. G. Hiller, chief engineer to the National Com- 
pany, said that after his inspector’s examination he was 
satisfied with the boiler and insured it for a working 
pressure of 45 lb. In general he agreed with the theory 
as to the cause of the explosion put forward by Mr. 
Brown. He considered the plates of fair quality. He 
had allowed a high factor of safety in fixing the pressure. 
Boilers of the externally fired type formed 52 per cent. of 
all the boilers used for coke ovens at collieries of which 
he had any record. He, however, preferred a safer type. 

Mr. Gough, replying for the Board of Trade, contended 





that the special rules had not been observed at the 
colliery, inasmuch as Adams was on duty for twenty-four 
hours together, while, further, that there was not proper 
supervision was clear from the fact that it was now 
known that the deceased man was twice reading a novel. 

The Commissioners expressed their intention of examin- 
ing the boiler, and deferred giving judgment until the 
following day. 

On resuming, Mr. Howard Smith gave judgment at 
great length. He carefully traced the history of the 
boiler, its construction, the manner of firing, the exami- 
nations made, the system of insurance adopted, and the 
general attendance that the boiler received. He quoted 
from a report sent to the colliery owners by the insurance 
company on one of their inspections, in which the ten- 
dency of such boilers to fracture was referred to, and in 
which it was stated that a large number of explosions 
from that type of boiler had occurred, so that great care 
was necessary in feeding and firing. After describing 
the rents which had occurred, the Commissioner went on 
to say that the suggestion had been made that Adams 
had allowed the water to get low, and, becoming alarmed, 
had turned on the donkey feed. The Court were also of 
this opinion, but why and in what manner the water 
was allowed to get low they could not learn, owing to the 
death of Adams. They were glad to be able to state that 
in their opinion Adams was sober. It was probable he 
might have been engrossed in his book, which in all pro- 
bability he was reading at the time of the explosion, for 
it was found close by his side, and not in his pocket, where 
it probably would have been if he had not been reading it. 
It was contrary to his duty to have had a book with him 
(so they had been told), as his attention thereby might 
have been taken from his work. The Commissioners 
found that the explosion was due to the water being 
allowed to get low in the boiler, and the cold feed, which 
was turned on, coming in contact with the hot plates 
immediately over the fire, which contact created a 
heavy racking strain which ultimately caused the plates 
to give way at the seam of the fourth and fifth 
rings of the shell at the rivet holes. They were of 
opinion that this class of boiler was not a very safe 
one, and they concurred in the opinion of Mr. Hiller in 
his report, and thought it was prudent of him to have 
drawn the attention of the company to this matter. It 
was stated that these boilers were convenient for exami- 
nation, and that was no doubt the case. They should 
much prefer internally-fired boilers. The former re- 

uired much more care and attention than the latter. 
No blame attached, in the opinion of the Court, to 
Messrs. Newton Chambers and Co. or any of their 
employés with regard to the upkeep and general condi- 
tion of the boiler. On the contrary, they considered that 
the boiler had been kept in very good condition, and 
that the enginewright and the fitter were thoroughly 
competent men. They were of opinion, however, that it 
was not a proper proceeding to allow a man who had to 
perform the duty of attending to three boilers set up as 
these were (or, in fact, any boiler) to be at work for so 
long a period as twenty-four hours, without any relief 
whatever. They strongly condemned the practice, and 
considered that no man could be expected by any reason- 
able person to efficiently perform his duties when engaged 
for so long a time, especially when those duties required 
attention and alertness. It had been suggested that the 
duties of Adams were not onerous, but they required con- 
stant attention, and the Commissioners were of opinion 
that the colliery owners, who employed very many hands 
and whose output of coal at all their collieries amounted 
toa million tons a year, ought not to have allowed any 
of their employés, whether they wished it or not, to 
have been engaged on a duty—the neglect of which 
would not only endanger their own lives, but the lives of 
others —for such a very long period. The Commissioners 
were of opinion that Messrs. Newton Chambers and Co. 
were to blame for allowing the man Adams to be on duty 
for so long a period. It was not, however, proved that 
the explosion was due to this fact. On the contrary, the 
facts rather showed that Adams was awake, but neglect- 
ing his duties by reading a novel. The Court had there- 
fore come to the conclusion that they should make no 
order as to costs, for assuming the explosion was caused 
by the negligence of Adams, it was caused by the casual 
act of negligence by a man in the employ of the company 
in an inferior position, and not by that of an engineer, or 
overlooker, or any other person in authority. Therefore, 
although finding the company to blame for allowing 
Adams to be on duty twenty-four hours, they would 
make no order as to costs. 

Addressing the Commissioners, Mr. Chambers said 
that since the explosion the company had altogether 
altered their system in regard to the men. No boiler 
— was now allowed to work more than twelve 

ours. 





Water Surpty oF JOHANNESBURG. — The Johannesburg 
Waterworks Estate and Exploration Company (Limited) 
has declared a dividend of 5 per cent. for the year ending 
June 30, 1892. The company has opened up several fresh 
springs; these have more than doubled the available 
water supply. Johannesburg is growing almost day by 
day, and the company has the sole right of supplying 
water to the township. 





VictorRIAN Raitways.—The Victorian Railway Com- 
missioners have decided to introduce a new system with 
the avowed object of reducing expenditure to the lowest 
possible limit. They have appointed a new body to be 
known as the Board of Works and Accounts. The func- 
tions of the Board will be to examine into the necessity 
for all expenditure, both before works are authorised and 
after they have been carried out. 
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STEAM ENGINES AND BOILERS, &c. 


11,601, M. Laspeyre, Philadelphia, Penns., U.S.A. 
Check Valves. [2 Figs.] June 21, 1892.—The check-valve 
casing A is located in the line of pipe feeding water to the boiler 
B, which is provided with a threaded perforation b to receive the 
threaded neck C extending from the valve casing A. This —_— 
has a transverse perforated valve guide, the valve seat E, an 
a top opening F, which is inclosed by a cap G adapted to be re- 
moved for gaining access to the valve. The check valve H works 
over and upon the seat E, and has the stem I working through 
the transverse valve guide. The threaded neck C is provided 
with an outer bevelled end K which receives the auxiliary valve 
KI fitting therein when closed. The auxiliary valve has an 
elongated winged stem L fitting and working within the threaded 








neck C. The winged valve stem has a longitudinally disposed 
slot M which works over a fixed pin N passing therethrough and 
through the threaded neck. This prevents the valve K' from 
passing into the boiler under the pressure of the water, and also 
gives the necessary lift in order that the water may pass freely 
into the boiler after leaving the check. While the check valve is 
working freely the pressure of the water keeps the auxiliary valve 
open and allows the water to pass into the boiler. The auxiliary 
valve throws the water in a circle into the boiler, and thus 
scatters it away from the flues and prevents their contraction. If 
the check valve sticks, the inside pressure of steam and water 
closes the auxiliary valve, and thereby excludes any from the 
former, so that the cap can be removed and the valve cleaned 
out. (Accepted October 12, 1892). 

3438. E. Towlson and the Rotary Engine Syndi- 
cate, Norwich. Rotary Fluid-Pressure Engines. 
(6 Figs.] February 22, 1892.—This invention has reference to a 
reversible rotary fluid-pressure engine. Within a cylinder 1 is 
mounted on a shaft 2, a piston 3 adapted to travel round hollow 
inwardly projecting bosses 4 in an annular space 5 between 
the bosses and the walls of the cylinder. An abutment is 
mounted to oscillate in a seat 8, and is provided with trunnions 
9 carried in bearings 10. This abutment opens into the annular 
space 5, and its projections 7 are adapted to enter, asit oscillates, 
recesses 11in connection with steam inlet ports 12. In the abut- 
ment is an openiog which communicates with the exhaust 14 at 
all times. Each inlet port 12 is controlled by an oscillating 
valve 15 worked by an eccentric, steam being admitted to the 








chamber 17 of one of these valves, according to the direction in 
which the engine is to run, by a hand-operated valve 18. The 
piston is made inclined on each side, and is carried by a disc 21, 
fixed on the engine shaft 2. The steam on entering the cylinder 
past one or other of the inlet valves 15, acts on the corresponding 
projection 7 of the abutment 6 and forcesit inward into close con- 
tact, first with the piston and then with the hollow bosses 4 or 
the packing rings thereon, when these are used. With the valve 
18 in the — shown, on turning the driving shaft 2 through a 
small angle, the valve 15 is opened to admit steam to the cylinder 
and cause the piston to rotate in the direction of the arrow @; if 
the position of the valve 18 be reversed so as to admit steam to 
the left-handed passage 20 and the left-hand valve 15 be opened 
the 7 rotates in the opposite direction. (Accepted October 


13,589. L. W. Lester, Glencoe, M‘Leod, Minnesota, 
U.S.A. Steam Boilers. [2 Figs.) July 26, 1892.—This 
invention has reference to steam boilers. Leading from the fire- 
box along the boiler is an external flue C, — at its rear end 
into a smoke chamber D at the lower rear part of the boiler, the 
top wall of which is formed by the crown sheet, and the front 
wall by a half flue sheet E carrying the lower internal flues a 


opening into the chamber. At their front ends these flues open 
into a smoke chamber F, leading from the upper of which are 
the flues } in the upper half of the front flue sheet. At their rear 
ends these flues open into a smokebox G, which extends across 
the entire rear of the boiler. Under the lower portion of the 
chamber F is the water space /, which forms a part of the water 
room of the boiler. Inthe chamber and secured to the front 
wall of the boiler is the mud and water drum H, into the lower 
part of which leads the feed-water pipe g, a pipe g! leading to and 
discharging at the centre ofthe boiler. A water jacket K entirely 
surrounds the firebox and the flue C and communicates with a 
water space between the lower part of the rear flue sheet & and 
the rear wall of the chamber D. The gases of combustion passing 
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from the firebox through the flue C not only come in contact with 
the boiler surface, but with the water jacket, passing to the 
chamber D, where still further combustion takes place, thence 
through the flues a to chamber F, thence into the flues 6 to the 
smokebox G and to the smoke stack Gl, thus passing twice 
through the waist of the boiler, and once externally thereof. The 
feed water entering the drum H loses a large part of its sediment, 
becoming heated by the! gases in chamber F, which have free 
circulation on three sides thereof, and discharging at the mouth 
of the pipe g' in a considerably heated state, thus effecting a 
saving of fuel. The upper flues b passing through the steam room 
1902) to dry and superheat the steam. (Accepted October 12, 
1892. 


19,222. T. Mudd, West Hartlepool, Durham. Feed 
Make-Up Evaporators for Marine Boilers, &c. [3 
Figs.) November 6, 1891.—The invention relates to feed make- 
up evaporators. A vertical outer casing is provided; either 
circular or rectangular, to contain the water to be evaporated. 
This casing is mounted on the crossbeam of the ship, and means 
are provided for feeding the impure water thereinto. A pipe 
leads from its upper end to a condenser from which the pure 
water produced may be fed to the boiler by a pump or injector. 
The lower end of the casing is closed by a hinged door which is 
fitted at an angl2, and to this door are attached the exit and 
entrance ends of several steam coils for heating the contents of 
the evaporator. The coils are in the form of a number of con- 
centric arcs, the centre from which they are struck being coin- 
cident with the hinge of the door. The object of placing the 
door obliquely is partly that this position will allow of longer 
coils, and so that the door can be opened for cleaning out the 
interior of the apparatus without the coils coming into contact 
with the edges of the opening. The apparatus is so arranged that 
the door, when released, partially falls open and exposes the 
coils, thus facilating cleaning ; the door is also made hollow, with 
a division dividing its interior into two parts, into which the re- 
2 ends of each coil pass. Steam being fed into one side of 
the division, passes through the coils to the other side, heating 
the water in the case during its passage and thence to the con- 
denser. The steam may be fed to the door by means of the 
trunnion of its hinge, made hollow for the purpose. The heating 
coils, being curved somewhat similarly to the tube of a Bourdon 
gauge, expand and contract with variations of temperature, and 
thus crack off any scale that forms upon them. (Accepted Octo- 
ber 12, 1892). 


11,550. B.W. Burnet, New York, U.S.A. Compound 
Steam Engines. [5 Figs.) June 21, 1892.—This invention 
relates to steam engines in which exhaust steam from one cylinder 
is conducted to a second one. The cylinder a takes the live steam 
and b the low-pressure steam exhausted from a. A plunger is 
provided for each and these are connected to each other so as to 
form a double plunger. They are cast hollow, the ends being 
closed by plates c, d bolted to the énds. Two ports g, h lead 
into a common port k in the bedplate o conducting through 
a passage k! to a port k2 in the valve face n'. Similarly 
other ports i, j lead into a common port J in the bedplate 
conducting through a passage J! to port 7? in the valve face. 
When the valve is at the extreme left of its traverse, the 
port k2 is uncovered by the edge of the valve and steam 
enters it, and through k', &, and h, the right end of cylinder 
a. The steam drives the plunger e to the left end of cylinder a, 
and at the same time the eccentric moves the valve, so that as 
soon as the plunger/ has arrived at the left end of the cylinder b, 
the exhaust steam passes from a through k anda e k2 
in the valve, to the port /?, and thence through J, J, and 7 into 
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cylinder b. The pressure of exhaust steam from the cylinder a 
is exerted upon the plunger f, and causes the compound plunger 
to be driven back to the starting position. The valve so moves 
next as to allow the steam from the cylinder b to pass into the 
exhaust and thence into the atmosphere. When the plunger has 
arrived at the left end of the cylinder a, the exhaust steam should 
be allowed to escape at the very first with perfect freedom, a pipe 
connecting the right end of a with the left end of b being provided, 
through which steam can pass for an instant from a to b, the com- 
munication being then closed by the plunger e ; subsequently, dur- 
ing the passage of the plunger e to the right end of the cylinder 
a, the steam can exhaust itself through the pipes k, k2, 72, 1, and 
t into thecylinder b. If the engine stops at such a phase of the 
position that there is difficulty in restarting it, in view ofa pipe, 
which has a valve, steam is allowed to enter and force the piston 
plunger/ to the right, and thereby start the engine, after which 
the operation becomes automatic. The pipe Q (Fig. 3) carries 
part of the exhaust into the large cylinder and introduces it in an 
opposite direction to that entering through port /, so that the two 
streams of steam collide. (Accepted October 12, 1892). 


ELECTRICAL APPARATUS. 
15,833. W. P. Thompson, Liverpool. (L. Dill, Frankfort- 





on-the-Maine, Prussia.) Telegraphic Apparatus. [6 Figs.) 


September 3, 1892.—This invention relates to telegraphic apparatus 
which produce characters of the Morse system, composed of 
strokes and dots printed on astrip of paper. If a telegram is 
to be received a lever ais turned by its handle B away from a stop 
B1 89 as to make contact with a post c, thereby closing the circuit 
ofa local battery. In this circuit an electro-magnet D is placed 
which, being excited by the current entering through a screw g 
and spring /, attracts its iron core dl, causing it to cacillate on 
pivots between the two frame slides ¢, independently of the coil, 
this core interrupting the circuit between the spring f and screw 
g. As soon as the circuit is broken, a spring d? returns the iron 
core towards the screw g, thereby closing again the contact and 
the circuit of the local battery. The action of the core is repeated 
at short intervals, serving to perform the forward motion of the strip 
of paper by means of a steel wedge h, which is pivoted to an arm 
secured to the iron core and follows its movements and presses on 
the paper with its edge, carrying it forward at each stroke. The 
apparatus is provided with another electro-magnet connected 
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to a line by wires, and having an ron core K! arranged to 
swing between the two frame sides e. On every short depression 
of the key the iron core K! is attracted towards an armature m, 
but does not make contact with it. By the upward stroke of a 
lever-arm 7, carried by the core K', the strip of paper is forced 
against the printing roller o. On releasing the key the circuit of 
the line is broken, and the iron core K! is released from the arma- 
ture m by a spring p, the arm n, as the core returns, removing 
the paper from the printing roller. Means are provided whereby 
the printing roller is moved with its full surface across the paper 
strip, producing a transverse stroke, and whereby a longitudinal 
stroke or dot can be produced, according to the time the key is 
depressed by the operator. The printing roller is rotated by a 
cord, passing over a sheave on the axis of a disc j2, to which 
motion is imparted by the wedge h while advancing the paper, so 
that it presents a different part of its circumference to the paper 
every time. (Accepted October 12, 1892). 


22,404. H. W. Bowden, A. Gay, and R. Hammond, 
London. Coupling Electric Mains. [6 Figs.) Decem- 
ber 22, 1891.—This invention has reference to the coupling of 
electric mains, whereby one length of conductor can be readily 
disconnected from another. The casing B is made in the form of 
two hollow parts, each having a tubular stem B!, arranged to 
form a water-tight joint with the insulating material A! on the 
corresponding conductor, by binding it on the insulating material 
by a strip of india-rubber and vulcanising the whole. The ad- 
jacent ends of the two parts of the casing B are formed with 
flanges B2 tightly held between two externally screw-threaded 
rings C, C1, working in an outer internally screw-threaded ring 
D. The ends of the conductors are connected by a nut E (Fig. 1 











formed with right and left-handed screw threads, and arranged to 
screw on to correspondingly screw-threaded sleeves fF, soldered 
on the ends of the conductors. G is a compressed metal spring 
arranged between the adjacent ends of the conductors. If one 
of the rings C, C! be withdrawn, the remaining ring and sleeve D 
can be moved longitudinally out of the way, and either of the 
hollow parts B of the insulating material can then be readily 
turned back upon itself so as to leave the connected ends A of 
the lengths of electric conductor exposed and permit of their 
being readily detached from each other. When the two adjacent 
ends of the conductor are disconnected, the end of the live 
100%) is coupled up with a dummy cup. (Accepted October 12, 


Atkinson, London. Electrical 





15,864. C. W. 
Switches. (5 Figs.) September 3, 1892.—This invention con- 
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sists in mounting the movable connecting piece of the switch 
upon theoperating mechanism, that it is in a sense not influenced 
as to its position on the contacts except in the direction desired, 
and forms a floating contact. Within a framework casing A, 
a spindle B is pivotably mounted, having arranged upon it a 
handle C and a block of insulating material D such as fibre. Upon 
the bottom of the framework A, legs E are arranged, upon which 
the lugs F of the resistance frame G rest. Upon these lugs F 
a fibre foundation ring H is mounted, the screw f passing 
through the ring H and one of the lugs F into one of the 
legs E, the whole being further kept firm by a steady pin e in 
one of the other legs E engaging with one of the other lugs F. 
The upper and lower contacts I, J are secured to the fibre base 
H by screws ¢, j respectively. The block D has two recesses K 




















arranged one on each side opposite to one another in which the 
contact-making pieces L are disposed. Each contact piece is 
formed of a series of thin flexible metal strips M bent around one 
another which lie with their flat faces against the contacts I, J. 
The cage is disposed in the _— between the bent parts of the 
strips M, and contains a spiral spring which tends to force the 
upper and lower parts of the contact piece I. away from one an- 
other, against the contacts Iand J respectively. The edges of the 
outside strip M are turned over so as to facilitate the entrance of 
the contact piece L betweenIandJ. The cage has a hole on 
each side into which loosely engages a pin carried by the operat- 
ing piece D on each side of the recesses K. These pins only loosely 
control the contact piece L., and are only intended to prevent it 
from travelling out endwise from its recess K. (Accepted October 
12, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


14,560, F. P. Hummel, Blissfield, Lenawee, Michi- 
gan, U.S.A. Rack and Pinion Gearing. [4 Figs.) 
August 12, 189°.—The object of this invention is to provide a 
mechanical movement of few parts and wearing points that shall 
attach to the point of power, and either decrease the amount 
required to perform a certain work, or increase it at the point of 
application of the device, to perform an increased amount of work. 
The bed 2 of the engine is constructed with guides 3 extending its 
entire length, on which slides the cylinder bed 4, one end of 
which is secured to the cylinder 5 by lugs 6, the bed 4 having 
guides 7 extending its whole length, on which works the piston 
slide 8. On the opposite end of the bed 4, to that on which the 
cylinder is secured, the pitman rod 9is attached, leading to the 
device to be operated ; 10 and 11 are rock-bars, the latter of which 
is secured to the foundation 1, there being a pinion 12 journalled 
on shaft 13 secured in the cylinder bed 4 and running in a slot 14 
in the bedplate. One end of the piston-rod 15 is attached to the 
piston slide, the opposite end carrying a piston head 18. One end 
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of a pipe 20 is pivotably secured to the ent ance port of the steam 
chest, the opposite end being similarly attached to a pipe 26, at 
which point the steam chest 21 is secured, the pipe 20 adewd a 
steam-tight joint; 22 is a longitudinal arm joined toa lug on the 
cylinder bed 4, a slide 23, to the upper side of which is securely 
attached the valve-rod 24, working on it. A lever 25 connects the 
slide 23 and a section 26 of the jointed steam pipe. The steam 
enters one of the ee moving the piston head 18 either forward 
or backward, and also the piston-rod 15, and consequently the 
piston slide 8, the rack-bar 10 of which meshes with a pinion 12 
and revolves it, the latter engaging at its lower side with stationary 
rack-bar 11, and being, together with the cylinder bed 4, moved 
forward the same distance as the piston stroke. This operation 
causes the upper end of the section 25 of jointed pipe 20 to also 
move forward, the lower end being stationary and working on a 
pivot, which movement causes the slide 23 to move forward 
by means of a lever connecting it and upper end of section 
26 of the pipe 20 until the full stroke of the piston is made, when 
the opposite port of the valve chamber is opened and the opera- 


15,011. C. G. P. de Lavel, Stockholm, Sweden. 

eutralising the Pressure on the Journals of 
Rapidly Rotating Shafts. [4 Figs.) August 19, 1892.— 
The object of this invention is to neutralise the pressure and con- 
sequent friction which, in rapidly rotating engines, is produced 
on the journals of the pinion, by means of which the motive 
power is conveyed from the engine shaft to the transmitting 
gear ; a is the shaft of a rapidly rotating engine, b the pinion by 
which the power has to be transmitted from the engine shaft, and 
cthe journals of the shaft of the pinion 6. On each side of the 


















































pinion b is a wheel d, into both of which wheels the pinion is 
geared, and thus transmits the motion to the axles e, The machines 
J to be driven from the shafts @ are coupled to the axlese, The 
pinion can be made to be suspended in the air by regulating the 
amount of work consumed by these machines, or if it is desired 
to maintain a small amount of pressure in the journals c this 
pressure can be kept within any limit. The machines may be 
replaced by motors of some kind, and thus the shaft @ would be 
driven instead of the driving shaft. (Accepted October 12, 1892). 


MINING AND METALLURGY. 


18,990. J. Colley, Bilston, Staffs. Adding Metallic 
and Non-Metallic Substances to Steel, Iron, &c. 
November 4, 1891,—This invention relates to the manufacture 
of steel in the Bessemer and open-hearth steel-making processes, 
especially when these processes are carried out in basic-lined 
furnaces or converters. In order to obtain by the basic Bes- 
semer process, extra quality and pure steel containing lower 
phosphorus and sulphur than is obtained by the ordinary method 
of working, the charge is first blown until it is practically 
finished. The bulk of the slag is then poured off, and a box of 
carbon, weighted with hematite pig, or scrap, is introduced and 
allowed to diffuse into the metal for three or four minutes, the 
weight of carbon thus introduced being not less than 12 Ib. to 
15 1b, to the ton of metal. When this addition has thoroughly 
diffused, the vessel isagain turned up, and the blowing continued 
until the carbon flame just drops, the phosphorus and sulphur in 
the metal being reduced by this second blowing to a large extent. 
When the carbon flame drops, the operation is stopped, and a 
second box containing the requisite amount of carbon and ferro- 
manganese necessary to finish the bath of steel, and to give the 
desired percentage of carbon and manganese to the metal, is added. 
In the basic eee carried out in the Martin-Siemens furnace, if 
the carbon should leave the bath before all the phosphorus is re- 
moved, a box of carbon is introduced into the bath which causes 
a gentle boil in the metal, and assists in getting out the remain- 
ing phosphorus. A second box of carbon may be added just 
before tapping, to give the required percentage of carbon to 
the steel. (Accepted October 12, 1892). 


RAILWAY APPLIANCES. 


10,008. A. Ross, Manchester, and T. Wharmby, 
Guide Bridge, Lancs. Railway Signal Levers. (5 
Figs.) May 26, 1892.—This invention relates to railway signal 
levers and apparatus. When the main line is normally open and 
each of the other roads has a separate lever to work its points, 
the mechanism is arranged and combined so that a single lever 
only can be made to operate the signals for all four lines. This 
single lever has suspended from it an arrangement of multiplying 
pulleys, and the ends of the two chains passing over the last pair 
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of these pulleys are attached to a series of four plungers, each 
of which passes through a locking-box, and is connected at the 
other end to the signal wire it controls. Each of the three-point 
levers has pivoted to ita rod, the other end of which is con- 
nected to the points of the diverging road which it controls, and 
each point rod has an arm or projection to which is connected a 
crank slide arranged to operate a lock bolt-rod whenever the 

int lever in connection therewith is pulled over. (Accepted 
October 12, 1892). 


MISCELLANEOUS. 


22,565. J. Clegg, Oldham, Lancs. Self-Acting 
Mules. [2 Figs.] December 28, 1891.—This invention relates to 
self-acting mules, and its object is to prevent the sliding clutch 
on the back shaft from jumping out of gear with the spurwheel 
which drives the drag-motion wheels just at the moment when 
the carriage starts on its outward run, the latch being automatic- 
ally removed when the carriage has travelled afew inches and 
the tendency to jump is gone. A bowl k mounted ona stud 7 on 
the mule carriage comes upon and moves down the depressing 
lever j, a projection on which leaves the swinging latch lever f, 
thus allowing the latter to fall forward and latch the drawing- 





tion reversed and continued, (Accepted October 12, 1892). 


out lever g, the sliding clutch c at that moment being in gear 


with a spurwheel b. The clutch c thus remains latched and 
cannot jump out of gear whilst the mule carriage travels through 
the first five or six inches of its outward run, and until the tend- 
ency to jump has been overcome, then as soon as the bow! is 
carried beyond, and so leaves the depressing lever j, the latter 
rises and its projection knocks back the swinging latch lever /, 








and thus unlatches the drawing-out lever g, but the clutch c 
remains in gear with the spurwheel / until the usual change is 
effected by the cam shaft through the drawing-out leverg. By 
these means only a very light spring, attached to a stud, in 
place of a powerful one, is used for forcing the sliding clutch into 
gear and keeping it there. (Accepted October 12, 1892). 


15,841. C. Luhrig, Dresden, Germany. Tramway 
Vehicles worked by Engine Power. [7 Figs.) Septem- 
ber 3, 1892.—This invention relates to tramway vehicles worked 
by motor engines, mounted in the carriage. The engine, its 
gearings and accessories, are arranged in the carriage so that they 
do not occupy any of the accommodation space. In passenger 
carriages the engines and machinery are arrang: d under the seats, 
which constitute both protective covers and heimetically closed 
casings, preventing passage of odours and noise. The flywheels of 
the engine are arranged in the hollow side walls, caoutchouc bags 


























for gas in the front walls, and the connecting gear under the floor. 
The seats, walls, and floors form casings for the engines and appa- 
ratus, which are so tightly inclosed that no smell or noise can 
penetrate into the carriage, but they form a protection against 
accidents to or derangement of the engines. The parts of the 
vehicle below the windows can be taken apart, there being a 
number of doors provided, and thus the several parts of the 
engines are always accessible for inspection and repair. The body 
of the carriage can all be taken to pieces, so that the engine and 
apparatus can be removed from the carriage and replaced by 
others. (Accepted October 12, 1892). 


7439. T.Settle, Huddersfield, Yorks. Preventing 
Accidents in Mines and Hoists on the Breakage of 
the Rope. [5 Figs.] April 20, 1892.—-The object of this inven- 
tion is to prevent accidents to the cages in mines and hoists on 
the breakage of the winding rope or chain. To the top of the 
cage are hinged vertical rods E, to each of which are hinged 
arms F capable of oscillating upon fulcrums G on an indepen- 
dent frame H, so as to cause the cams I to be forced other- 
wise against the vertical guide rods D for the purpose of binding 
the latter between the cams and the inner side of the plates H 
which are bound together by bolts J. When the cage issuspended 
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by the winding chain and the apparatus intact, the cams I are 
clear, and away from the guide-rods D, and the frame H resting 
upon the bosses on the top of the cage ; but if the chain breaks 
whilst the cage is either ascending or descending, it com- 
mences to separate from the frame H, causing the weight to 
be thrown upon the fulcrums G, whereby the rods E are made 
to assume a vertical position, forcing the eccentric I with 
great power against the vertical rods D, which become locked 
between the eccentrics anda part of the frame H, whereby the 
cage is arrested and brought to a standstill. (Accepted October 
12, 1892). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may te 
consulted, gratis, at the offices of ENemngsrine, 85 and 36, Bedford- 
street, Strand. 





Natura. Gas tn Ounto.—Natural gas is becoming scarce 
in Ohio, and pumps are being erected to force the gas 
through the mains. Two or three years since nearly every 





well had a flow with great pressure. 
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NOTES ON ITRONSTONE MINING IN 
CLEVELAND. 

By J. C. I’ Anson, C.E., Saltburn-by-the-Sea. 
Tue story of the discovery of the main seam of 
the Cleveland ironstone by the late Mr. John 
Vaughan has frequently been told. It was on 
June 8, 1850, in company with the late Mr. John 
Marley, that he picked up the pieces of ironstone 
on Eston hillside which led their steps to a quarry- 
hole where the seam 16 ft. in thickness was ex- 
posed. The stone was, in the first instance, either 
quarried in the open, or worked by means of drifts, 
from the outcrop. From the date of its discovery, 
down to the present time, the conditions under 
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which it has been worked have become much altered, 
for, as the seam is followed from the outcrop to 
the south, the stone becomes much harder, owing 
to its greater depth from the surface, and the use 
of drilling machinery of some kind becomes almost 
a necessary adjunct to its economical working. _ 
Although Mr. John Vaughan was credited with 
the discovery of the main seam of ironstone, which 
led subsequently to the enormous development ofthe 
iron industryiu Cleveland, there had been many pre- 
vious indications that Cleveland was destined to be- 
come a large iron-producing district. Without going 
back to the time when Romans or monks worked 
ironstone in its valleys, as indicated by the heaps of 
slag which remain to prove that such an industry 
existed in ancient times, it may be interesting to 
refer to attempts which were made in the early 
part of the present century to bring the ore into 
use, and to prove that it had a commercial value. 
In 1811 the late Mr. W. W. Jackson, of Normanby 
Hall, sent some samples of ironstone from Upsal to 


but the results were not reported to be satisfactory. | as the points nearest to Middlesbrough where the 
In 1836 about 50 tons of ironstone were sent from | main seam would be found. Mr. Attwood’s atten- 
Grosmont to Whitby, and thence by sea to the| tion was at this time diverted to the mineral wealth 
Birtley Iron Works, near Newcastle, but the results | of Weardale, and it remained to Mr. John Vaughan 
obtained were doubtful, and several succeeding to claim the credit of the discovery of the main seam 
experiments left the matter in such a position that | of jronstone in Cleveland. In the spring of 1850 Mr. 
in 1846, when Ord published his ‘‘ History of Cleve- | Vaughan paid a visit to Mr. Attwood at Tow Law, 
land,” he stated the ironstone to be of ‘‘ little value, | where the latter had erected blast furnaces to smelt 
His object was to 
| offer Mr. Attwood a supply of ironstone, which he 





except as ballast, and scarcely of suflicient import- | the ‘‘rider ore” of Weardale. 
ance to encourage speculation.” 





There was another man deeply interested in the 
iron trade, and well known in the north of England, 
who had formed a shrewd idea that Cleveland’s 
wealth of iron would one day be proved, although 











be tested at the Lemington Iron Works on the Tyne, 


it did not fall to him to prove it. 
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Mr. Charles Attwood that in the spring of 1830 he 
was riding from Thirsk, across the Hambledon 
Moors, when he noticed that the country roads 
were being mended with the same oolitic ironstone 
which he had previously found in the neighbour- 
hood of Northampton, and he succeeded in tracing 
the stone to the quarry from which it was procured. 
He mentioned the matter to his brother-in-law, Mr. 
Matthews, a well-known Staffordshire ironmaster, 
and later in the same year proposed that he should 
accompany him to Thirsk, where they together 
visited the quarry where Mr. Attwood had found 
the stone. He pointed it out to Mr. Matthews, 
with this remark: ‘‘ Rely upon it, it will be brought 
into connection with the Durham coalfields before 
long, and give rise to quite a new iron trade.” 
About this time the first geological map of York- 
shire was published by William Smith, a relation of 
the late Professor Phillips, and guided by this, Mr. 
Attwood suggested an expedition with the object 
of tracing the ironstone from Scarborough to the 
Tees, indicating Eston Nab or Roseberry Topping 








| said he could deliver to him at Tow Law for 6s. per 


ton, and in an ambiguous way stated that he had 
found it not far from Darlington. Mr. Attwood’s 
| previous knowledge at once led him to the conclu- 





It is related of | sion that it was the Cleveland stone which had at 
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last been discovered, and to Mr. Vaughan’s surprise, 
he produced his geological map, and said, ‘‘ I know 
the geology of Darlington very well; there is no 
stone to be found thereabouts. At one or other of 
these places (putting his fingers on the spots indi- 
cating Roseberry Topping and Eston Nab) you 
must find your ironstone.” The locality was ad- 
mitted ; but as Mr. Vaughan asked that it should 
not be made known, he was assured that he need 
have no fear on that head, and was advised to ‘‘ go 
on, as he had got hold of a good thing.” 

Messrs. Bclckow, Vaughan, and Co., and the Der- 
went Iron Company, were the first to obtain exten- 
sive leases of the Cleveland stone, which they 
worked in the first place entirely from the outcrop, 
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They were quickly followed by Mr. Attwood, who 
secured for the Weardale Iron and Coal Company 
a royalty of about 5000 acres, near to Guisborough, 
as he did not wish to be shut out from obtaining a 
foothold in the Cleveland district. It was not, 
however, until 1870, that under his direction two 
blast furnaces were built at Tudhoe, in the county 
of Durham, by the Weardale Company, for smelting 
the Cleveland stone. 

So much for the earlier history of the mineral 
wealth of Cleveland. In the first place its working 
presented no great difficulty, but the further the 
ironstone lies from the outcrop on the Eston and 
Upleatham hillsides, the more does the stone 
deteriorate in the percentage of iron which it con- 
tains, and the more difficult and expensive does it 
become to work, owing first to its increased hard- 
ness or density, in consequence of the greater thick- 
ness of overlying strata ; and secondly, to a band 
of shale of 15 in. to 16 in. in thickness having been 
found to exist in the middle of the seam, which it 
is necessary to throw back, or separate in some 
other way, from the ironstone proper. 

The increased hardness of the stone, and the 
band of shale, added so much to the cost of pro- 
duction, that in depressed times it was found im- 
possible to work one or two important mines to a 
profit, and they were consequently closed. 

In order to meet the additional cost of winning the 
stone, brought about by its increased hardness, con- 
siderable attention was given so long as twenty years 
ago to the question of mechanical drilling. It was 
seen that the skilled part of the labour required in 
working ironstone centred itself, and was com- 

rised almost entirely, in the drilling of holes for 
Ldavtion (the breaking up and loading of the stone 
being little more than ordinary labourer’s work), 
and that relief must be sought in substituting 
drilling machinery of some kind for hand labour. 
The rate at which hand drilling can be carried on 
by a good miner in the softer stone is stated to be 
about 5 ft. in an hour, whilst in the hard stone it 
takes from 75 to 90 minutes to drill a hole 35 ft. 
deep. 

The hand auger was tried, and although not 
generally adopted, was found in some cases to be 
of assistance to the miner, and has continued to be 
used in one or more of the mines down to the 
present time. Other descriptions of drills were 
attempted to be used, but were laid aside in favour 
of hand drilling, with the exception of one, which 
was designed and patented by Mr. Wm. Walker, of 
Saltburn, and of which the results have been so 
satisfactory as to have led to the reopening of more 
than one mine which had been closed on account of 
the increased cost of working the stone. 

This machine drill was first introduced at the 
Stanghow mines in 1875, and its working was sub- 
sequently tested by Messrs. Bell Brothers at their 
Normanby and Park mines. 

Considerable improvements have been introduced 
into the machines by the patentee, Mr. Walker, 
since their first introduction about seventeen years 
ago, and in hisevidence before the Royal Commission 
on Labour, Mr. Walker stated that they are now in 
use at seven of the mines in Cleveland. Six of these 
mines are in the Association of the Cleveland Mine- 
owners, and at three of these all the stone worked 
is won by the machines, and at the other mines it 
is won partly by hand. Besides others in other 
parts of the world, there are at present thirty-three 
Walker machines in use at the following mines in 
Cleveland, viz. : 


Machines, 

Atthe Stanghow Mine ee ks et | 
». Liverton Mine _... EK; a pee 

» North Skelton Mine _... ‘és a 

,, Skelton Park Mine bo ae 

»  Lingdale Mine 3 

»» Grinkle Mine a 

», Lofthouse Mine re 

s»  Upleatham Mine ... | 
33 


In the first two of these mines all the stone is 
got by the machines, and until their introduction 
one mine had been standing idle for ten years, 
and the other for about seven years, owing to the 
hardness of the stone and band of shale which 
runs through it, representing from 17 to 18 per 
cent. of its thickness. Whilst the question of the 
employment of machine drills was before the Royal 
Commission on Labour, a good deal of the attention 
of the Commission was directed to the alleged 
displacement of labour through the use of the 
machines and other labour-saving appliances. 





It may be taken that the quantity of stone which 
a skilled miner can work, where hand drills alone 
are employed, varies from 4 to 6 tons per shift, 
according to the conditions under which he is 
working, and the nature of the stone. The quan- 
tity of stone which can be worked by one machine 
may be stated at from 100 to 150 tons per shift, 
according to circumstances. Notwithstanding this 
it was contended before the Commissioners that 
there was no displacement of labour, owing to the 
fact that without the aid of the machines, certain 
mines would have remained closed, and a large 
number of men who have been employed would 
have had to have sought work elsewhere. 

The motive power which is employed to drive 
these machines is compressed air, which of necessity 
requires an air-compressing engine to be placed 
near the top of the shaft. The compressed air 
is conducted down the pit shaft by a pipe and 
follows the main roadway to the several districts of 
the mine, into each of which it is conducted by a 
lesser main, and again to the face of the stone, where 
the machine is to be employed, bya 1} in. iron 
pipe. The machine again is connected to this pipe 
by a short length of elastic tubing which enables the 
men in charge to place it in any position convenient 
for drilling the holes in the face. 

In a machine drill, one of the principal objects to 
be obtained is obviously to secure an arrangement 
by which the drill can be directed towards any point, 
at any height, and at any required angle, which 
in the judgment of the man in charge, will secure 
the best results when the shot is fired. The speed 
at which the holes can be drilled is also an im- 
portant element in economical working, and both 
these objects have been secured by the Walker 
drilling machine. Figs. 1 to 3, page 653, show the 
arrangement of one of these machines with its car- 
riage, while Fig. 4 is a perspective view showing 
the manner in which it is used in a mine. 

From the illustrations just mentioned it will be 
seen that the machine is fixed on a carriage 
which is mounted on wheels of the same gauge 
as the tramway in the mine. The arms of the 
machine are carried by a pillar, and the arms can 
be raised or lowered vertically. They can also 
be moved horizontally so as to obtain any angle or 
position which may be desired. A small double- 
cylinder engine is fixed on the arm, and by means 
of gearing driven from the crankshaft, the auger- 
shaped rotating drill is caused to revolve at a very 
great speed. The gearing by which the auger 
is driven is so arranged that it can be altered to 
suit either hard or soft stone. The drillings travel 
back in the auger as the hole is being made. By 
reversing the engine the drill is withdrawn, and it 
is usual to commence the hole by fixing a compara- 
tively short drillin the machine, and to complete it 
to the full depth required by means of a longer 
drill, thus requiring two augers, short and long 
respectively, to obtain a hole of the requisite depth. 
It is found that it is most advantageous to put in a 
range of holes near the top and another near the 
bottom of the seam. 

The working of the machines was described as 
follows by Mr. Walker in his evidence before the 
Labour Commission : 

‘“‘In the employment of machines two skilled 
men are required to do the principal part of the 
work—the one to work the machine and the other 
to charge and fire the holes after the machines have 
drilled them ; both men are required to thoroughly 
understand the work; the one who accompanies 
the machine from place to place does all the drilling 
and must possess the knowledge how and in what 
direction to make the holes ; the other has really 
the hardest and most dangerous part of the work to 
do, invariably charging and firing as manyas sixty to 
eighty holes per shift. Thesetwomen are paid afixed 
rate per ton, which usually includes the wages of a 
youth to assist the man at the machine to drill the 
holes, and the cost of the powder and squibs. 
About 55 to 65 lb. of powder are used by the shot- 
firer in one shift. The rest of the men engaged in 
connection with the machines are confined entirely 
to breaking the stone up after it is got and filling it 
into tubs. The youths who are employed as assist- 
ants to the drillers in the course of time acquire 
the necessary knowledge how to work the machines, 
and in what position to drill the holes; and 
eventually take the place of a driller. But in no 
case does a person become proficient at the work 
until he has had two or three years’ experience ; 


and even in the case of the drillers’ assistants, 
these youths are drafted for that position from some 





other occupation in the mines in which they have 
obtained some knowledge of the work. When an 
assistant has assumed the position of a driller, the 
shot-firer for a time may have to assist him with 
his knowledge as to where the holes would be best 
put in ; but, asarule, the driller is quite competent 
to perform his part of the work without assistance 
from his shot-firer. The best workmen are generally 
selected for the machine work.” 

During the last ten years between 6 million and 
7 million tons of ironstone have been won by these 
machines, and in that timeonly three fatal accidents 
have occurred in connection with them. This is a 
much less percentage than that which obtains in 
working the stone by the ordinary hand drill. 

At the Liverton and Stanghow mines a very 
useful and important application may be seen of 
the endless belt, upon which the stone is tipped as 
it comes from the mine, and the band of shale, to 
which reference has been made, is sorted from the 
good stone and carried by the belt to a wagon into 
which it falls, and, when the wagon is full, is taken 
to the spoil-heap. At the Liverton Mine the tubs, 
as they are drawn up, run automatically from the 
top of the shaft to a point where the contents are 
tipped on to the endless iron belt, there being 
placed on each side of the iatter, men and boys, 
who, as it moves, separate the ironstone from the 
shale band and allow only the worthless material, 
which is destined for the spoil-heap, to travel for- 
ward, Although to an outsider it would be diffi- 
cult to distinguish between the band and the good 
stone, to the initiated it is easyto make the selection. 
The ironstone is loaded into trucks from the side 
or end of the platform. An improved form of belt 
has been introduced by Mr. Walker at the Stang- 
how Mine, by which the whole of the material raised, 
band and stone alike, passes forward as the belt 
moves, the central part being divided from the rest 
in such a way that the boys stationed on each side 
can pick out the band, and by throwing it into the 
central division, it is tipped into a wagon inde- 
pendently of the ironstone proper. A sketch of 
the arrangement is given in Fig. 5, page 653. 

Hitherto the Walker drilling machine has held 
its own against all competitors in the particular 
industry of mining in Cleveland. Whether it is 
destined to have a serious competitor in the shape 
of a drill driven by the electric motor or by a 
petroleum oil engine in place of compressed air, the 
future will decide. All that can be said with 
certainty as to the future of ironstone mining in 
Cleveland is that in it the machine drill in one form 
or another must form an important element. 


(To be continued.) 





THE PERIYAR IRRIGATION 
PROJECT. 
By Mr. A. T. Macxenzrz, A.M.I.C.E. 

For many years large sums have been spent by 
the Indian Government on the collection and utili- 
sation of water for irrigation purposes, and a vast 
amount of practical knowledge and experience has 
been amassed, so that enterprises of this nature 
are, no doubt, carried on better and on a larger scale 
at the present time in India than in any other 
country in the world. The Cauvery system, for 
instance, irrigates 900,000 acres, the Godavari 
600,000, the Kistna 400,000, the Sone 350,000, the 
Western Jumna 300,000, the Bari Doab 500,000, 
the Sirhind 475,000, the Lower Sutlej 350,000, to 
mention only a few of the largest, and there cannot 
be less than 20,000,000 acres (at a very moderate 
computation) irrigated artificially throughout India 
by works carried out by the Government during 
the last forty or fifty years, works on which many 
lives and many millions have beenexpended. The 
principal motive for these large undertakings is, 
from the point of view of the administrators of 
India, protection from famine first and foremost, 
apart from the indirect benefit induced by increased 
food stocks and the improved condition of the cul- 
tivator ; but such is the economy of construction 
and the value of the water supplied, that most of 
the large irrigation systems return a sufficient (in 
some cases a magnificent) dividend on their cost 
besides paying for their own maintenance, and this 
though the interest of the cultivator is always the 
ruling factor—that is, the water is supplied to him 
at a rate which allows him a handsome profit. There 
is no compulsion on him to take it against his will, 
and the rate is wholly, or in part, remitted in bad 
seasons. In Madras, where results would seem to 
show that the construction and administration of 
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irrigation systems is better understood than in any 
other part of India, most of the large schemes 
return a substantial percentage on their total cost, 
including the interest on the capital borrowed for 
them. ‘Thus the Godavari Delta system returned a 
net dividend of 11} per cent. for the season 1888-89, 
the Kistna nearly the same, the Cauvery 25} per 
cent., and these figures, particularly in the case of 
the Cauvery, are sometimes considerably exceeded. 
With such results and the experience they imply, 
the Madras Government is able to judge with a 
near approach to certainty of the expediency of 
any scheme, and is not slow to take up those that 
promise well, if funds can by any means be made 
available. Consequently the project here to be 
described has been a subject for execution at the 
first possible moment. The work is primarily a 
protective work, that is to say an insurance against 





peasant proprietor an uncared-for, heavily-taxed 
individual. Errors in administration, errors not 
only of judgment, but of temper and character, 
there are sure to be ; but what other Government 
in the world would weight its credit in raising 
millions of pounds, not for war or the power of 
offence, nor even for security against external 
attack, but for building such works as this and 
many like it, each a xrjua és dei and an unceasing 
dispenser of benefits, by which famine is averted 
from a land of drought, and the whole agricultural 
population of districts the size of English counties 
is permanently enriched ? Such peaceful conquests, 
such unwearying endeavours to make a blade of 
grass grow where before was barrenness, are a proof 
of unselfish attention to the good of the people, 
that no clamours of half-educated and greedy 
seekers for place, and no diatribes of hasty and 
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drought, but it is also expected to be productive of 
revenue over and above its -maintenance and first 
cost. Compared with many similar schemes in 
India it is agriculturally small, and the sum to be 
expended on it is not large, as times go, the esti- 
mate being some 6,300,000 rupees (roughly half a 
million sterling) andthe return expected 6 per cent., 
while the area to be served is under 100,000 acres. 
It is in an engineering light that the work is chiefly 
interesting. The dam is believed to be the highest 
in the world, it certainly impounds a larger quan- 
tity of water than any other ; itis to be constructed 
in ariver subject to violent and sudden floods, in 
an uninhabited tract of country, far even from a 
village, very far from any railway, in the middle 
of a range of ‘hills covered with dense forest and 
tenanted by wild beasts, where there are no roads 
or even paths, where the commonest necessaries 
or life are unobtainable; where malaria of a 
malignant type prevails, where the incessant rain 
for half the year is a constant deterrent to the 
importation of labour, and by its effect on the 
river renders all work in the bed impossible 
for six months out of the twelve. The cha- 
racter of the environment may be gauged by 
the fact that for the first two years of construc- 
tion watchmen with drums and blazing fires have 
had to guard every camp at night against the 
curiosity of wild elephants, which have constantly 
visited the works, uprooting milestones, dismem- 
bering new masonry, treading down embankments, 
playing with cement barrels, chewing bags of 
cement and blacksmiths’ bellows, crumpling up 
zine sheets, kneeling on iron buckets, and doing 
everything that mischief could suggest and power 
perform. The unusual and impressive nature of 
the work is a guarantee that an account of it will 
not only be of interest to professional readers, 
but will also convey a lesson to those who pro- 
claim that India is selfishly governed, and the 





ignorant lay missionaries can permanently disturb. 
Deep down in the hearts of the masses of India, 
the peasants and the petty cultivators, this sense 
of the peace engendered by law and order, ani the 
benefits that they enjoy under British dominion, 
exists and bears fruit, and it will continue to per- 
meate their minds when the froth of ill-informed 
generalisers and disappointed schoolboys has dis- 
solved and is forgotten. They are an ignorant and 
a simple folk, creatures of custom and tradition, 
slow to be moved, but tenacious of impression ; 
and it is facts, not theories, that appeal to their 
narrow interests. 

A general statement of the conditions and pro- 

osals for the diversion of the waters of the Periyar 
into the valley of the Vaigay and for their distribu- 
tion for purposes of irrigation in the latter valley 
includes : 








1, The construction of a dam to close the valley 








of the Periyar and to store 13,300 millions of cubic 
feet of water, of which 6815 millions will be avail- 
able for irrigation. 

2. The construction of a tunnel through the 
watershed ridge between the two valleys for the 
purpose of drawing off the water from the reservoir 
thus formed, with the necesary sluices and sub- 
sidiary works for controlling the supply. 

3. The works necessary for controlling the supply 
from the Periyar in its passage down the valley of 
the tributary (by name the Surtiliar) by which it 
reaches the Vaigay, and for keeping this supply 
separate from the natural discharge of the tributary 
in question. 

4, The works necessary for the regulation and 
distribution of this supply for the irrigation of 
140,000 acres of land in the Vaigay Valley. 

The country to be supplied is situated in the 
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Madura district of the Madras Presidency (see map), 
and cannot be better described than in the language 
used by the late Major Ryves, R.E., in his report 
upon this project dated August 7, 1867: ‘The 
principal division of the Madura district, consisting 
of the three taluks, Mélur, Madura, and Tiruman- 
galam, is a strip of country running north and 
south, its eastern boundary marching with the 
adjoining zemindari estates of Shivaganga and 
Ramndd, and on the west separated from the 
Dindigal division of the district by the mountains 
and jungle which extend almost continuously 
from Nattam on the north to Srivilliputur on the 
south, where they run into the general range 
of the Western Ghauts, which here divide Britis 

from Travancore territory. Its area, exclud- 


ing uninhabited mountain and jungle, is about 
1200 square miles, with a population of very 
nearly half a million. The Vaigay River, passing 








sannapreeee cures 





656 


ENGINEERING. [Nov. 25, 1892. ~" 








through the only opening in the hills which form 
the western boundary, flows across the strip, the 
length of its course, between the limits above de- 
fined, being about 33 miles, In this length several 
river channels are taken off, most of them to fill 
reservoirs during the short and uncertain period of 
Vaigay freshes. There are four principal channels, 
two of which have the advantage of dams across the 
river at their heads, while the other two, as well as 
allthe minor channels, are supplied by means of 
temporary groynes made of grass and sand— 
korambus-—run out into the river. The numerous 
tanks supplied by these channels were many of 
them first-class reservoirs originally, but are now 
so silted up as to be capable of storing not much 
more than half the water they were designed to 
hold. They occupy a great deal of valuable land, 
and in the attempt to get as much water as they 
require, the ryots of one tank frequently cause 
injury to their neighbours above them, damming 
up the escape weirs and flooding the country by 
the extended water-spread. The tanks having 
become shallow in proportion to their area, there is 
also enormous waste of valuable water by evapora- 
tion. The waste is estimated at 30 per cent. at 
least of the water stored. 

‘The character of the Vaigay makes the tank 
system essential. The quantity of water re- 
ceived into the channel of the river bears a very 
small proportion to the rainfall on its catchment 
basin, which taken at only 33 in., would amount to 
3600 millions of cubic yards per annum ; and sup- 
posing that only one-third of this found its way 
into the streams and rivers so as to be available 
for irrigation, there would be more than enough 
(with due allowance for the enormous waste by 
tanks) for three times the extent of rice crop now 
raised. Yet it is affirmed by good authority that, 
in an average year, not a drop of Vaigay water 
reaches the sea ; but this is hardly sufficiently well 
established to be accepted as the fact. It is pro- 
bable that sufficient water for more than double 
the present area of irrigation does flow down the 
Vaigay, but too fast for the channels to consume 
it. There is at any rate no doubt of the main fact 
that the supply of water obtained from the Vaigay 
is so scanty and precarious that even in good years 
the rice crop barely covers 22,000 acres, although 
the existing tanks and channels command land 
enough and have sufticient hydraulic capacity for 
double that extent, if only enough water regularly 
delivered could be insured. 

“This Vaigay irrigation is situated in the Madura 
taluk, the middle one of the three named above. In 
the Mélur taluk there is but one small stream, under 
which a small extent of land receives a good and 
certain supply. All the rest of this taluk is depen- 
dent for irrigation on the local surface drainage, 
stored in small shallow tanks, most of them mere 
ponds. The rainfall is scanty, and no external 
drainage is received, so that if the ryot does not find 
the ground as hard as brick at the ploughing season, 
the chances are that rain will not fall at the proper 
time to mature the crop, while the labour and 
expense of raising water from wells prevent this 
course being adopted to any appreciable extent. 
Almost every other year is one of scarcity in this 
taluk, and when an exceptionally dry season occurs 
there is severe distress, and the population is 
thinned by death and emigration.” To this it may 
be added that during the famine of 1876-77 over 
425,000 rupees were expended on relief works and 
nearly 800,000 rupees on gratuitous relief in the 
Madura district, while in the neighbouring districts 
of Trichinopoly and Tinnevelly, which are par- 
tially protected by irrigation, the expenditure on 
relief works was 385,000 and 148,000 rupees respec- 
tively, and on gratuitous relief 120,000 and 127,000 
rupees. 

While such is the condition of the Madura dis- 
trict, on the other side of the watershed line, which 
divides it from Travancore, is an enormous area of 
uncultivated and uninhabited jungle, with a yearly 
rainfall of upwards of 100 in. and water running to 
waste in every direction. The idea of utilising this 
water is not a new one, a report having been made 
on the subject as long ago as 1808, when it was 
condemned as decidedly chimerical and unworthy of 
further regard. This, on the lines then proposed, 
it undoubtedly was. The matter has been dis- 
cussed again from time to time, but it was not till 
1867 that it was brought forward by Major Ryves 
in a really practical form. That officer’s proposals 
were for an earthen dam 162 ft. high and an escape 
with crest 142 ft. above the river bed, and the 





water was to be diverted into the Vaigay Valley | enabled to commence the work in 1888. During 
by a cutting through the watershed having its sill|the two following years he completed the most 
17 ft. below the escape crest and a maximum depth | difficult portion, after which he quitted the direct 
of 12 ft. No provision was made for controlling charge for a higher administrative position, though 
the discharge through the cutting, but to protect | still retaining the general control. The main lines 
the Suruli River into which it debouched, it was | upon which the work is being executed are similar 
proposed to construct a reservoir with a capacity | to those laid down by him beforehand, but details 











Fig. 3. View at Upper TERMINAL oF Wire Ropeway. 














Fic. 4. Rear Face or a Dam on THE CANAL, 


of 945 millions of cubic feet at some point between have, of course, been considerably transformed in 
the latter river and the watershed. It would be the course of construction. It- will therefore be 
tedious to trace the steps by which these proposals better to describe things as they have actually 
were modified. In 1868 the investigation of the been carried out, with an occasional parenthesis 
conditions luckily fell into the hands of Colonel to mark noteworthy departures from the original 
(then Lieutenant) Pennycuick, R.E., who origi- plans. 

nated and worked out the present scheme in all its The Dam.—The site chosen is some 60 miles 
details, and after many years of anticipation, was below the southernmost sources of the Periyar, 
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THE PERIYAR DAM, MADURA DISTRICT, MADRAS PRESIDENCY. 
(For Description, see Page 654.) 








Fic, 5, View or Dam From NortH, LOOKING DOWN ; OcToBER, 1890, 
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Fic. 6. View, LOOKING UPSTREAM FROM West, SHOWING CONTINUATON OF Front WALL; Ocroxer, 1890, 
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at a point where the river is about 2900 ft. above the 
level of the sea. It is needless to enter minutely 
into the considerations which determined the 
choice, since they depended chiefly on levels and 
questions of quantities, modified by economy in 
construction. Fig, 1 is a cross-section of the 
valley at the point ultimately selected, from which 
it will be seen that two spurs with steep inclina- 
tions here confine the river narrowly, while a 
flattening of the slope on the right flank imme- 
diately above the crest level of the dam, enables an 
escape to be cut out of the solid rock with a mini- 
mum of labour, and the depression on the left is 
not deep enough to render the construction of a 
eubsidiary dam a very serious affair. This second 
dam was at first intended also to serve as an escape, 
but subsequent consideration has led to doubts as 
to the necessity of so great a length for flood dis- 
charge, and though the matter has not yet been 
finally settled, it is probable that this hollow will be 
completely filled up by either masonry or earth. 
No commencement need, at any rate, be made till 
the main dam is well advanced. 

The main dam will be 173 ft. above the lowest 
point in the river bed, with a parapet of 5 ft. in 
height above this at top. It is to be of the 
section and dimensions shown in the section 
(Fig. 2), the thickness being 138 ft. 9 in. at lowest 
foundation level and 12 ft. at top. The principles 
on which the design was formed were that the 
resultant of the lines of pressure should always 
fall within the middle third, and that the pressure 
on either face should never exceed 18,000 lb. on 
the square foot. Owing to some rather academic 
differences of opinion as to the exact manner in 
which the crushing force acts, the section is a trifle 
larger than the limiting principles necessitate, but 
it is still a contrast to some dams of recent con- 
struction, notably the Vyrnwy Dam, a much 
smaller work and yet far thicker in proportion, in 
spite of the advantages of finermaterial and English 
workmanship. The Vrynwy dam has, it is true, 
to act the part of a weir, but the overflow is some- 
thing exceedingly small, and it is probable that late 
disasters in America and the fears of the inhabi- 
tants of the valley behind, are the actual reasons 
for such extravagance in material. In the case of 
the Periyar reservoir, were it empty, there would 
be a trifling excess of pressure on the front face, 
but this case will not occur in practice, as the water 
level will never fall below 113 ft. above the surface 
level of the river in rear, and the conditions would 
be satisfied with 28 ft. less depth of water. 

The material is concrete, composed of 25 parts 
by measure of hydraulic lime ground, but not 
slaked, 30 parts of sand, and 100 of broken stone. 
The front and rear faces are of uncoursed rubble 
masonry, pointed with Portland cement. 

The limestone is obtained from quarries at the 
foot of the hills among which the reservoir is 
located. The quarries are distant 16 miles by road, 
with an elevation of 1300 ft. to be overcome. This 
is surmounted by an overhead wire ropeway which, 
by taking a direct course, reaches the top of the 
ghaut in three miles, as against eight by road ; and 
for the remaining distance a small tributary of the 
Periyar has been transformed into a canal, so 
that this portion of the carriage is performed by 
boats. 

The overhead wire ropeway is a little over three 
miles in length, with a limiting rise of 1 in 5. It 
is divided into two portions, each consisting of a 
single endless travelling wire, on which buckets are 
hung, with the usual shunt rails at angles and 
terminals. The country is extremely difficult, the 
hills being steep and rocky, covered with thick 
brushwood in parts and intersected by deep ravines. 
Some of the trestles on which the wire is raised are 
as much as 80 ft. or 90 ft. in height, and the labour 
of carriage and erection has been very great, while 
white ants have also, as usual, proved a most 
annoying impediment. The driving power is fur- 
nished by a 60 horse-power turbine situated near 
the centre of the length, and worked by the water 
from the tunnel turbine conducted to the required 
spot by a channel and troughs along the side of 
the hills. All these matters presented features of 
great interest and difficulty in construction, but a 
more minute description does not come within 
the scope of the present article. (See engraving, 
page 656.) 

The limestone, having been discharged from the 
ropeway buckets at the terminal, is conducted in 
small tip-wagons on a tramway of 2 ft. 6 in. gauge for 
a short distance to the head of the canal, where it is 





shot into boats. The canal is some nine miles long, 
and is merely a small river with a somewhat rapid 
fall converted into a series of still-water reaches by 
a lock and four dams. The construction and main- 
tenance of the canal have caused infinite trouble 
and expense, and it is now certain that a light rail- 
way would have been preferable. As it is, a road 
has been made alongside, and has to be maintained 
in the case of the canal getting out of order, which 
it often does. Possibly a railway would have 
suffered from the same drawbacks, and it is an 
open question whether a good road and common 
country carts would not, in the long run, have been 
the best of all, but being committed to the canal 
it would now be folly to leave it. A transhipment 
of cargo is necessary at each dam, which is both in- 
convenient and expensive, but was considered pre- 
ferable to the great cost, difficulty, and loss of time 
that would be experienced in constructing locks for 
the entire length. The one lock that was built has a 
fall of 8 ft. and consists of concrete quoins and 
sills plastered with cement, teak gates, and chamber 
walls of rubble revetment pointed with mortar. 
The foundations are on rock, and the floor of the 
chamber had to be blasted out. The dams are 
each about 24 ft. in height above bed levels, and 
are built of rubble in mortar. The foundations 
are mostly boulders verging into solid rock, and 
gave considerable trouble, since the river at the 
sites chosen is narrow and the banks steep and 
rocky, and it was not easy to dispose of the stream, 
while floods caused occasional damage. (See view 
on page 656.) The limestone for the main dam is 
loaded into boxes laid on the bottom of the boat, 
and at each dam are cranes which lift out the 
boxes and tip them down wooden shoots into 
similar boxes in a boat waiting below. The boats 
are partly towed and partly poled, except in one 
reach where the water is deep and wide, and where 
a small steam tug is used. The last reach is 
formed by the River Periyar itself, and on this also 
a stearh tug is employed. As the dam rises the 
water from the Periyar valley backs up the canal 
and submerges the dams one by one, so that the 
inconvenience of transhipment is gradually 
diminished. Each boat is capable of carrying some 
18 tons with a draught of 3ft. The design of the 
boats is of the simplest, rectangular in plan, 40 ft. 
in length, 8ft. beam, and 4 ft. depth, and flat 
bottomed, the bow being somewhat cut away 
underneath. The wood chiefly used is known 
locally as angeli, a good close-grained wood which 
grows large, not so strong as teak, but lighter and 
better fitted for a temporary purpose. 

An analysis of four samples of the lime gives the 
following results : 








No. 1. No.2. | No. 8. No. 4. 
Moisture bs ae 2.050 | 1,250 | 1.700 | 1.300 
Sand and silica --| 82.750 | 22,550 | 20.500 | 25.100 
Ferric oxide .. ae 2.400 | 2.400 2.600 | 2.000 
Alumina ae} 1200 | 1.400 0.200 9,400 
Carbonic acid .. ..| 23.950 | 29,650 29.250 31.750 
Sulphuric ,, .. -.| traces | traces traces traces 
Lime .. ee ..| 24,200 40,096 42.400 35.000 

| 


Magnesia as --| 11.460 1.158 1.586 | 1.718 
Loss, &c. ee --| 1.790 | 1.701 1.764 | 0.740 


100,000 | 100.000 100.000 | 100.000 





These show a good hydraulic lime, differing by 
little from the well-known ‘Theil’ lime, with 
which all the large dams in the neighbourhood of 
St. Etienne have been built, and which was also 
used in the concrete blocks for the Suez and Port 
Said Harbour works. The stone is burnt near the 
work as required, partly in small intermittent 
native kilns of mud, and partly in larger con- 
tinuous kilns of stone, with esens and firewood. 

The rock of which all the hills are composed is a 
hard syenite, free from serious fissures and suit- 
able both as a foundation for the dam and as a 
material for its construction. The total quantity 
required is about 5,000,000 cubic feet. Of this 
nearly 2,000,000 cubic feet will be obtained from 
the escape to be blasted out on the right flank, and 
nearly 1,000,000 cubic feet from the cutting that 
conducts to the tunnel through the watershed. 
The remainder must be quarried. 

Extremely good sharp clean sand is obtainable 
from the river bed. It is derived from the tritura- 
tion of the above-mentioned syenite rock by rush- 
ing water, or from the silicious residue of rock 
disintegrated by atmospheric influences, and is to 
be found in large quantities in all the pools into 
which the river is divided by its numerous rocky 
barriers or rapids. As the dam rises, and the 





depth of water increases, it becomes difficult to 
dredge the sand from the bed, so that a centrifugal 
sand pump was at one time tried as a substitute for 
other methods. The sand pump was for various 
reasons not effective, and eventually a grab 
dredger, capable of procuring 400 tons per day, 
was ordered, but this has not yet been put 
into operation. Meanwhile sand is obtained by 
small Bull’s dredgers worked from a crane on a 
barge, and by manual excavation in shallow water. 
The distance of operations from the work is, of 
course, continually increasing as the water is 
raised, and a steam tug is used to tow down the 
flats containing sand, as also timber and other 
requisites. The general appearance of the river in 
October, 1890, is shown by Fig. 6, on page 657, 
while Fig. 5 shows the dam at the same date. 

The stone is broken and the mortar mixed by 
machinery driven by aturbine. The workshed is 
situated on the right bank of the river just in rear 
of the dam, and is two stories high, with a turbine 
pit and tailrace beneath. The turbine is of 200 
horse-power, the effective head being 24 ft. It 
revolves on a vertical shaft at a speed of 120 revo- 
lutions a minute, the power being communicated 
by bevel gearing to horizontal shafting in the upper 
story, running at 200 revolutions a minute, and 
from which all the machinery is driven either direct 
or by countershafts. On the upper floor are 
ranged six Baxter’s stone-breakers and four centri- 
fugal disintegrators, the latter to break up the 
burnt limestone and surki (underburnt brick). The 
outturn from the disintegrators falls down wooden 
shoots into measuring drums beneath, which, as 
well as a drum for sand, in turn discharge in the 
proper proportions into spiral conveyors by which 
the components of the mortar are conveyed to the 
upper ends of two mortar mixers. The stone- 
breakers also discharge into a measuring drum, and 
the broken stone meets the mortar as it issues from 
the mixers, the two passing together into concrete 
mixers on the ground floor. This latter arrange- 
ment was not found to work well, so the mortar 
and stone are now discharged separately and are 
separately conveyed to the work by an overhead 
wire ropeway driven from the main shafting. The 
workshed was very troublesome to fit up, and gives 
a good deal of trouble in operation, apart from the 
foreseen impediments of the great weight of many 
of the machines and the want of skilled labour and 
ordinary requisites that can be so easily obtained 
in England. Fortunately the work has, in the 
superintendent of plant, Mr. E. Logan, an officer 
of great talent and energy, by whom all difficulties 
are speedily surmounted as they arise, and the 
delays reduced to a comparative trifle. For the 
benefit of others, it may be stated as the result of 
Mr. Logan’s experience, that the stone-breakers 
should have been on the ground floor, and all the 
main shafting likewise. The long vertical shaft of 
the turbine is continually working out of adjust- 
ment and running hot, and the stone-breakers and 
disintegrators, being mounted so high, vibrate very 
severely. Spiral conveyors, it may also be noted, 
are absolutely useless for any hard substance much 
larger than dust, and it was also found that those 
conveying the mortar had to be cleaned nightly with 
chisels or else the mortar set on the sides of the 
trough, and the layers, gradually thickening, even- 
tually broke the spiral. Belt conveyors were found 
very good for broken stone, but unsuitable for 
mortar. The disintegrators are advertised as dust- 
less in operation, but this was very far from being 
the case, and in spite of special additional stufting- 
boxes and red lead joints, the escape of fine unslaked 
lime and brickdust has all along proved a great 
inconvenience. 

(To be continued.) 





HEAT DISTRIBUTION IN STEAM 
ENGINES. 

THE primary object of the diagram published 
on the opposite page is to give a more compre- 
hensive view of the heat distribution in a steam 
engine, for purposes of comparison under varied 
conditions of working, than is possible from mere 
numerical results, however skilfully arranged. The 
diagram, which comprises the results of twenty-two 
typical trials made on the experimental engine at 
the Whitworth Engineering Laboratory of Owens 
College, may be briefly described as a graphic 
representation of the now well-known method 
introduced by the late M. Hirn of arranging the 
heat supplied to, and discharged from, a steam 
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engine in the form of debit and credit sides of an 
account. The left-hand half of each diagram 
represents the heat supplied to, and the right- 
hand half the heat discharged from, the engine, 
the length of each rectangle indicating on a uni- 
form scale the number of thermal units. It is 
obvious that, even after the general arrangement 
of the diagram has been decided upon, much of 
its value depends on the choice of a suitable unit 
to form a standard of comparison for trials made 
under different conditions. A little consideration 
will show that a fixed weight, say 1 lb., of what 
may be called the ‘equivalent boiler feed” is 
the most convenient unit to adopt, as it admits of 
a fair comparison being drawn between jacketed 
and unjacketed as well as high and low speed 
engines. In order to render the subsequent calcu- 
lations more intelligible, a brief description of the 
engines will be given. They are triple-expansion 


TRIPLE CYLINDER EXPANSION. 
on Jackets off 








DOUBLE CYLINDER EXPANSION. 


The ‘‘equivalent boiler feed ” is the weight of 
steam passing through the cylinders per minute 
which can supply to the engines a quantity of heat 
equal to that received from the above two sources, 
and is given by the expression : 

Wr (H—t +32 deg.)+Ws L_w, i 
~  H-ty +32 deg. me H -t; +32deg. (3) 
The heat converted into work per minute 
= LHP. x a = LEP. x 42.75 . (4) 
fe 
The heat discharged into the condenser per minute 
Wote+Wrlte-t) . ~ (5) 

The heat lost by radiation will be the difference 
between the heat supplied to, and the heat accounted 
for by, the engines, and is represented by the rect- 
angle required to make both sides of the diagram 
of equal length. It may here be noted that the net 
result of all errors of measurement will be included 
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(em DIAGRAM OF HEAT DISTRIBUTION PER POUND OF EQUIVALENT BOILER FEED. 


engines of the vertical inverted marine type with 
large intermediate receivers and a surface con- 
denser. All the cylinders and receivers are steam 
jacketed, and the water of condensation from the 
jackets returns by gravity to the boiler, so that 
only the latent heat of evaporation of the steam 
condensed in them has to be supplied by the boiler. 
The cylinder ratios are: High-pressure to inter- 
mediate, 2.56 ; intermediate to low-pressure, 3.37 ; 
but in all the trials represented, each engine ran 
independently, having a separate brake, so that the 
actual cylinder ratios varied according tu the 
relative speeds of the engines in the different trials. 
Trials marked ‘‘ jackets on” had steam in both 
cylinder and receiver jackets, while those marked 
‘*jackets off” had steam in the receiver jackets 
only, the cylinder jacket connections being then 
open to the atmosphere. The pressure of steam in 
the jackets was that of the boiler throughout. The 
heat supplied to the engines is derived from two 
sources, the steam actually passing through the 
cylinders, and the steam condensed in the jackets. 
The heat accounted for by the engines consists of 


_the heat converted into work and the heat dis- 


charged into the condenser, the heat required to 
balance both sides of the account being that lost by 
radiation. 

Let Wr =pounds of steam passed through cylinders 

r minute. : 
W3 =pounds of steam condensed in the jackets per 
minute. 

s, Wo=pounds of water for condensing per minute. 
H =total heat of evaporation at boiler tempera- 


” 


” 


ture. 

»  L=latent heat of evaporation at boiler tempera- 
ture. 

», ‘[ =temperature of boiler. 

» && ss feed water. 


Ill 


” 
no as »» _ condenser. 


al =mean rise’ of temperature of condensing 
water. 
The heat supplied per minute by steam passing through 


the cylinders 
=Wr (H-¢, +32 deg.) ‘ >. 


The heat supplied per minute by steam condensed in the 
jackets 
=Wrl . sl! 





in this quantity. If equations (1), (2), (4), and (5) 
be each divided by equation (3) the results are the 
numbers of thermal units required for constructing 
the several component parts of each diagram, which 
can then be drawn to any convenient scale. As 
there was considerable variation in the tempera- 
tures of the feed water in the different trials repre- 
sented, the bases of the diagrams have been fixed 
relatively to a line of uniform feed temperature in 
order to facilitate comparisons. The distances of 
the upper series of points, connected by a full line, 
from the line marked 0 deg. Fahr., represent the 
temperatures of the boiler, while those of the lower 
series represent the temperatures of the steam at 
the end of expansion in the low-pressure cylinder. 
As the radiation per pound of steam not only de- 
pends on the temperature of the steam and the 
surface exposed, but also on the rate at which it is 
passed through the engines, the hot-well dis- 
charge has been marked on each diagram, and is 
represented by the series of points connected by a 
broken line. In the triple cylinder expansion 
series it will be noticed that although the jackets 
are on in trial (4), the efficiency is only about equal 
to that of trial (7), and lower than in trials (5) and (6) 
with the jackets off. In order to explain this, it 
may be mentioned that in trial (4) the cut-off in 
each cylinder was about 90 per cent. of the stroke, 
in trials (5) and (6) about 50 per cent., and in trial 
(7) about 75 per cent. These results appear to 
indicate that not only is there no material gain 
by jacketing an engine with so late a cut-off as 90 
per cent. of the stroke ; but, further, that an un- 
jacketed engine with a cut-off at 50 per cent. of 
the stroke will give a higher efficiency than it. In 
trial (8) the cut-off in each cylinder was about 35 
per cent. of the stroke, so that the low efficiency, 
in this case, appears to be due to excessive conden- 
sation caused by a too early cut-off for an unjacketed 
engine combined with a very low speed, as shown 
in the hot-well discharge. In trial (9) the cut-off 
was about 80 per cent. of the stroke, and there was 
no steam in the jackets of the receiver between the 
high and intermediate cylinders. There was 
nothing in the conditions under which those of the 





double-cylinder expansions series were made which 
necessitates further explanation than is given by 
the diagram. For the single-cylinder expansion 
series the steam from the boiler was first passed 
into the receiver between the intermediate and 
low-pressure cylinders, and in trials (20), (21), and 
(22) the pressures, in passing into the receiver, 
were reduced to about 10 lb. from boiler pressures 
of 25 lb., 41 1b., and 61 lb. respectively. 

Although the steam in the jackets was at boiler 
pressure in each case, thus securing a greater fall 
of temperature between the steam in the jackets 
and that in the cylinder, and consequently a more 
rapid flow of heat, no part of the loss due to initial 
throttling appears to have been made good during 
the passage through the cylinder. Trials 21 and 
22 were made under the same conditions with the 
exception of jacketing, and a difference in boiler 
pressures before throttling. Below is given ap- 
proximately a list of the number of times the steam 
was expanded in those trials whose numbers are 
placed opposite. 


Number of Number of 
Trial. Expansions. 
1 26 
2 21 
3 26 
4 11 
5 16 
6 20 
7 10 
8 21 
9 9 
13 10 
14 10 
16 6 
17 8 





THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorRESPONDENT.) 
(Continued from page 626.) 

ALTHOUGH one might be supposed to rest after 
this fatiguing journey, yet such is the inspiration 
of the scene, that all bodily fatigue is forgotten, 
and the visitor hurries forward to see any new 
glories he may have overlooked. That same after- 
noon we went across the river, and walked about 
three miles to the foot of the Yosemite Fall. 
On arriving, we climbed to the foot of the upper 
fall, amid spray so thick as to be almost blind- 
ing, and requiring the protection of a good water- 
proof overcoat. The scene well repaid us, and 
all fatigue was lost sight of in the glorious sight 
before us. Let the reader imagine himself on the 
rock in front of this fall, which is 34 ft. wide at the 
top and falls 1502 ft. at a leap. He may look 
down on a series of cascades, which fall about 600 ft. , 
and may further look down 400 ft. to the lower 
fall. Just preceding the time of our visit there 
had been heavy rains, and every fall was seen at 
its best. June is the best season to visit this 
place, although some prefer September. Our ex- 
perience would lead us to select June, as in the 
later month the falls are not nearly so large owing 
to the low water. 

We rose at six the next morning, and after 
breakfast started through the woods in an easy 
riding stage. We looked with ever-increasing 
wonder and delight at the great cafion around us— 
the twin Cathedral Spires shown in Fig. 54, which 
attain a height of 5934 ft., and at the peak of 
Sentinel Rock, 7065 ft. above the valley, shown 
in Fig. 55 ; near this is Sentinel Fall, which is the 
highest in the valley, and although quite small has 
a leap of 3270 ft., which it takes with great calm- 
ness, and looks like a beautiful silver thread upon 
the rocks at the base. The day was a perfect one, 
clear sunshine after rain. 

The pine needles glistening with moisture shone 
like satin in the pale morning sunlight, but as we 
penetrated deeper into the woods we entered the 
gloom of twilight where the sun had not yet come, 
and we reached Mirror Lake (Fig. 57) in the 
morning light. Every cliff and every tree was here 
reflected as in a glass. We saw the snow-capped 

eaks, and the blue sky, which grew momentarily 
pec dg and still gazing in the mirror, like Perseus 
in the shield of Minerva, we saw the gleaming disc 
of the sun rise over the cliff, while in the woods 
the birds burst into song, as though heralding this 
scene of beauty. Foran instant the lovely view 
lasted, even one tiny white cloud glowing on the 
bosom of the lake, and then, as the sun’s rays shot 
out across the water, the picture on its surface 
vanished and it was but as a muddy pool. 
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Fic. 54. CATHEDRAL Spires, YOSEMITE VALLEY. 


After driving back a mile we met our guide and 
horses and proceeded, Indian file, up the narrow 
Nevada trail. Could anything be more beautiful ? 
Constantly opening vistas down the chasm and 
through the valley; now we crossed a bridge with a 
torrent roaring beneath, now we stopped to water 
our horses ata clear spring, or we skirted the edge 
of the cliff and looked down its sheer sides to the 
river, as une man said, ‘‘ with only a mule’s hoof 
between me and eternity.” At length we came out 
on a clearing whence we commanded a view of the 
entire valley. Beyond us the great Nevada Fall, 
617 ft. in height, whirls its gleaming rockets of 
foam as if out of the blue sky ; half way down 
striking a mass of rock, it leaps high into the air in 
showers of spray. Then the river roars on through 
the valley to the Vernal Fall about a mile below, 
where it rolls over a precipice of 400 ft. like a sheet 
of snow, the mist drifting far down the valley and 
covering the rocks with bright green moss. Our 
animals were either mules or horses, according 
to the weight of the rider ; the distance was not 
very great, being only about 44 miles each way, 
but the ascent was about 1400 ft. This does not 
sound formidable, but it was condensed into a 
comparatively short distance, so that it was fre- 
quently necessary to bend back in the saddle 
to preserve a proper equilibrium. The gait for 
ascent and descent never exceeded a good walk. 
The living here was excellent ; the horses and 
mules were kind and surefooted, while the guides 
were nice careful men; and, lastly, the charges 
were quite reasonable; and no one objected to 
them. Descending still lower, the clouds began to 
gather behind us as though desirous of furnishing 
the explorers of their territory with a suitable 
escort to the frontier ; it grew darker and darker 
until there was every indication of a heavy rain. 
Oceasional flashes of lightning could be seen, and 
the rumble of the thunder reverberated from cliff 
to cliffas though caught up and hurled from one 
mountain to another ; but nothing occurred beyond 
this, and as soon as the level was reached the entire 
party started on a good gallop and reached the 








; hotel amid the pattering of the rain. ‘‘ Surely,” 
the reader will say, ‘‘ you now were in a condition 
to rest.” Perhaps so, but maybe the reader has 
never been in the Yosemite and felt the impulse, 
constantly accelerating, to keep on and see all pos- 
sible points of interest. A friend of the writer’s told 
| him that he had been there a number of times, and 
he had only one rule, which was to take everything 
in the shape of a trip which the guides suggested, 
and as fast as it could be undertaken. We fol- 
lowed this advice strictly, and were only stopped 
by darkness from pursuing our excursions. 

So we snatched a hasty dinner, and were soon 
seated in a comfortable stage drawn by four active 








horses following the road along the beautiful Merced 
River to the end of the caiion some nine miles | 
distant. This stream, clear as crystal, roars along- | 
side the road, tossing foam and spray high in the air, 
having in many places most beautiful rapids, and in | 
others cascades sometimes 8 ft. to 10 ft. high. When | 
it is added that this route runs past the foot of the | 
Yosemite Falls on one side of the river, and in front | 
of El Capitan and past the Bridal Veil Falls on the | 
return trip, and that at the end of the cajion a fine | 
view of Cascade Falls is to be had, the reader will | 
understand what attracted the tourists. Ata narrow | 
place, with the rocks on one side and the river on | 
| the other, we had the excitement of meeting another 
large wagon which contained a very fussy old lady, | 
|who screamed like a fog-horn as our wheels locked | 
theirs, springing from the high front seat with a | 
surprising agility considering her years. She 
sheltered herself behind a tree, from which safe 
refuge she shrieked a succession of undesired sug- 
| gestions to the gentlemen, who finally succeeded in 
|disentangling us. Beautiful cataracts fell from the 
cliffs on either side, and the Bridal Veil was 
wreathed with a gleaming rainbow. At the end 
of the valley is the Cascade Fall, which is different 
from all the others, as the stream, severed at the 
| summit, unites half-way down in clouds of foam. 
| Early the next morning we started on the trail to 
| Glacier Point, galloping down the valley on our 
| swift little Indian ponies, and fording one swollen 
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Fic. 55. Sentrnet Rock, YosEMITE VALLEY. 


stream so deep that we had to hold up our feet to 
escape the water. Let no one miss this trip 
to Glacier Point if it is possible to take it, for it 
is a sort of general summary of all the trips 
together. The distance is about six miles, all but 
two being the ascent. It is not more fatiguing 
than the trip to the Vernal and Nevada Falls, 
being only a little longer and somewhat steeper. 
After pursuing the trail for a time the rider 
emerges from the forest and has a most enchanting 
view of the Yosemite Falls on the opposite side of 
the cajion ; still rising, he is finally on a level with 
the top of the lower fall, and then by gradual 
ascent he reaches a point where the entire cascade 
connecting the upper and lower falls is visible; and, 
lastly, he has a view of the entire fall from top to 
bottom, having risen to the level of the top of the 


| upper fall. But the ascent continues and the view 


widens in extent, till, finally reaching the summit, 
and looking in one direction, a range of many miles 
is taken into the scene, and the explorer has attained 
an elevation of 7201 ft. 

Turning in another direction, a different landscape 
is shown, even more extensive and diversified. In 
this view are both the Vernal and Nevada Falls, 
the latter of which is, in the writer’s opinion, the 
finest fall in the Yosemite Valley. In the back- 
ground stretch the far-off ranges of mountains, from 
40 to 60 miles distant, while the vast gorge of the 
cajion is at your feet. The Stoneman House on 
the valley level is a hencoop, and the people there 
look like ants. There is a small hotel at the sum- 
mit, kept by a most genial proprietor, and where a 
very excellent meal can be obtained. At night this 
gentleman collects a pile of the gigantic pine cones, 
and, after firing them and letting them burn, pro- 
ducing a beautiful effect, he dumps them over the 
side of the cliff, their descent seeming very like a 
shower of brilliant stars. These fireworks are the 
nightly enjoyment of the guests at the Stoneman 
House, and all have a kindly feeling for the host 
of the Glacier Point Hotel. 

At six on Wednesday morning we said good-bye 
to the Yosemite with deep regret. As we slowly 
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climbed the ascending road, view after view of it|caliche toshame. After we had been rattled like 
opened before us. The sun was just rising, and | popping corn for some distance, we wisely decided 
while all the great peaks in the west, the Half Dome | to rise in the trot, which we proceeded to do by 
and the Sentinel Rock, were in purple shadow, the | holding on the back of the seat and jumping at the 
white light shone on the pale, bald front of El jolt, 
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Fic. 56. THe ‘‘ Wawona”; SEQuOIA GIGANTEA. 
; 2 








Fic. 57. Mirror Lake, YosEMITE VALLEY, 


Capitan. At noon we reached Wawonah, and after | The trees were wonderful, immense, over- 
lunch started for the big trees. The writer can! powering, their deep-red colour and the corru- 
unhesitatingly recommend this drive as a sure cure gations of their bark greatly enhancing their beauty. 
for dyspepsia, and the wild leaps of our coaches;Towering to the height of nearly 300 ft., one- 
would have put an Irish jaunting car or a Canadian | third of which is the elevation of the first limb, they 


present a spectacle of the greatest impressiveness. 
There are some 365 trees in the upper grove, but 
all are not of the largest size. They are estimated 
to be from 1000 to 4000 years old, and flourish in 
altitudes varying from 5000 ft. to 7000 ft. Their 
botanical name is something difficult, ‘‘ Sequoia 
gigantea ;” at all events it suits them well, for the 
grove seems to thrive under it, and to hold up their 
heads with a family pride. 

After passing through this grove, the appetite of 
the traveller is whetted for something greater, and 
it is not far away, for after bumping and thumping 
for a few miles, he descends and measures the tree 
known as the Grizzly Giant, and proceeds to verify 
the statement that it is 100 ft. in circumference, 
and that the ‘‘ Governor” is about 76ft. But the 
greatest curiosity is the ‘‘ Wawona,” through 
which the stage drives, the opening being 27 ft. 
deep and 10 ft. square, as shown in Fig. 56, 
while the tree flourishes green above one’s head, 
maintaining as much apparent indifference to 
this excavation as a man would make to a piece of 
skin knocked off his knuckle. There are seven 
trees which range from 250 ft. to 272 ft. in height, 
and ten from 220 ft. to 250 ft. 

The absence of young trees is caused by the fact 
that it takes the cones holding the seeds some four 
years to mature, and the chances against their pre- 
servation from animals and storms are very small, 
so that it would seem to be only a question of time 
when this species becomes extinct. This 15-mile 
drive was concluded in time for supper, and the 
next day we started for Raymond. The road lay 
through woods full of wild flowers, and was cool 
and shady. At the summit of a hill we saw an old 
man with a long white beard and long silvery hair 
making his morning ablutions in a tin wash-basin. 
He bowed gravely to us as we passed along, and we 
were told that he was the hermit of the Yosemite, 
who has lived in a log cabin for 30 years or more. 
The mystery of this is unexplained, and while 
the old man, who must be upwards of 80, is pleasant 
enough, yet nothing will induce him to break away 
from this solitude. The driver informed us that 
he had never seen a railroad, and that he had tried 
in vain to induce him to take a seat in the stage, 
when a few hours would put him in Raymond. 
The only enjoyment he permitted himself was to 
occasionally go to a settlement and sell his produce. 
Having done this, and procured a jug of whisky, 
he would return to his cabin, and, in the driver’s 
language, ‘‘enjoy ahigh old lonesome.” That night 
we were in Raymond in time for supper, and, find- 
ing our familiar sleeping car and our own porter, we 
were soon speeding for San Francisco. 

Nothing of special note marked the trip from 
Raymond, unless we note the transfer boat em- 
ployed at the crossing of the bay near Benicia. 
The train was run upon the deck, and the whole 
transported across the straits. The boat is 426 ft. 
long, and 84 ft. beam. ‘There are four railroad 
tracks upon its deck, each capable of holding 12 
freight cars, or 48 in all, and there are two com- 
pound condensing beam engines with cylinders 65 in. 
in diameter, 11 ft. stroke. Each of these engines 
runs one paddle-wheel, these wheels being at the 
side of the boat as usual, except that one is ahead 
of the other sufficient to allow the cranks to pass, 
the cylinder of one engine being forward of the 
shafts, while the other is aft. The wheels are 30 ft. 
diameter and 17 ft. wide, each being handled 
independently by its engineer under direction of 
the pilot, steering being done by this means as well 
as by the steam steering gear. A full description 
has already appeared in ENGINEERING, and to it 
the mechanical expert is referred. 

It was full moon, and the crossing was a matter 
of great delight as a scene of beauty. But there 
was no time for the party to delay at the Golden 
Gate, charming as this was to us, for Alaska 
was to be visited, and this seemed like a trip 
to the North Pole to our unsophisticated minds. 
So the party simply got together their various 
impedimenta, and we were soon, in our own 
train and with our own conductor, speeding 
northward along the boundary of the Pacific Ocean 
bound for Portland, vid the Mount Shasta route, 
which abounds in beautiful, picturesque, and some- 
times startling scenery. 

(To be continued.) 





BiyTH AND GLapsToNE (S. A.) RaIbway.—A permanent 
survey for a line between Blyth and Gladstone (South 
Australia) has been completed. All the land required 





has not yet, however, been secured. 
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1600 INDICATED HORSE-POWER TANDEM 
MILL ENGINE. 

On our two-page plate we this week illustrate an 
engine recently constructed by Messrs. Hick, Har- 
greaves, and Co., Limited, Bolton, for the Nevsky 
Mill of the Nevsky Thread Manufacturing Com- 

any, St. Petersburg. This engine, now being erected 
in Russia, is intended to drive an extension of one 
of the company’s mills, and its type was largely 
determined by the necessity that it should occupy 
an existing foundation, originally put down with 
the intention to provide for the future duplication 
of the 1100 indicated horse-power tandem engine 
already working in the same engine house. As 
regards the form of frame and class of valve gear, 
the new engine is of the makers’ well-known Corliss 
type, the main frame being in two pieces, with a bolted 
joint at the centre of its length, at which point it has 
a foot supporting it from the foundation, embodied 
with a stay bracket connecting the upper and lower 
crosshead guides, The half of the frame nearest the 
cylinders is a massive casting weighing some 15 tons, 
fitted with separate and adjustable crosshead guide- 
bars. The low-pressure cylinder is bolted directly to 
this frame, and both cylinders are carried on a deep 
girder bedplate, arranged to maintain them in line 
vertically and laterally, but to leave them free to slide 
longitudinally, the strains in this last direction being 
entirely borne by two turned wrought-iron stays having 
T ends bolted to the cylinders. 

In accordance with the builders’ practice, each 
cylinder is built up of a working barrel, a jacket, and 
two end pieces containing the valve chambers, a 
method of construction which substitutes four com- 
paratively simple castings, each of which can be cast 


. of the metal most suited to its purpose, for a single 


casting of a complicated character, which would have 
to be cast of a soft mixture. This plan has the further 
advantage of simplifying repairs. Each cylinder has 
its barrel and covers jacketed, and takes its steam 
supply through its own jacket ; special arrangements 
being made i draining the jackets into large re- 
ceivers fitted with gauge glasses, traps, and blows 
through valves. Apart from the considerable eco- 
nomy claimed to result from this method of jacket- 
ing, due to the perfect circulation obtained, it has 
important practical advantages, No unsightly pipes 
are required above the floor level, and the barrel 
and jacket are maintained at one uniform temperature, 
avoiding the unequal expansion which is found to be 
a frequent source of trouble with long-stroke jacketed 
cylinders. Both cylinders are fitted with the ‘‘ Inglis 
and Spencer ” Corliss valves and gear, driven through 
bevel gearing from the crankshaft, by an inclined 
shaft, and a cross-shaft between the cylinders. The 
steam valves are worked on one side of the engine, and 
the exhaust on the other, the resulting separation of 
the eccentrics, of which there are two for steam and 
two for exhaust, rendering them easily accessible for 
adjustment. The piston-rod is supported between the 
cylinders by an adjustable brass block, and both it 
and the valve spindles have Crookshank’s metallic 
ackings throughout. The crankshaft is of Siemens- 
Martin steel made by the Bolton Iron and Steel Com- 
pany, bored throughout its length to ascertain its 
internal soundness, and the journals are each pro- 
vided with a pump to return the oil from a lower 
receiving cistern fitted with strainers, to an upper 
supply box with glass sides. The flywheel is grooved 
for rope driving and built up of two bosses, with 
two sets of arms socketed into the bosses and bolted 
to the rim segments, the joints throughout being 
accurately machined. The wheel is cased with wooc 
and has a barring rack cast on the inside of the rim ; 
a barring engine of the makers’ usual pattern being 
provided for moving or starting the engine. 

In cotton spinniog, uniformity of speed is of great 
importance, and the heavy flyweel running at a high 
peripheral velocity is sufficient to prevent any per- 
ceptible variation in any one revolution. To main- 
tain the number of revolutions per minute also constant, 
in spite of changes of load and steam pressure, the 
engine is fitted with a Knowles’ supplementary 
governor, in addition to the powerful high speed main 
governor, both being driven off the inclined shaft. A 
safety trip gear is fitted to release the high-pressure 
trip-rods, and so cut off the steam supply in case of 
the failure of the gearing driving the main governor ; 
and, as a further precaution, the main steam valve is 
fitted with Tate’s electrical stop motion, arranged to 
act at overspeed, and to be worked by pushes from 
various parts of the mill. The air-pump is vertical, 
driven by links and plate levers off the crosshead 
gudgeons, the cover being fitted with hinged relief 
valves, and the condenser is provided with a high 
level supplementary injection for use at starting. 

In addition to the special features referred to, the 
engine has a full complement of the fittings usual to 
large mill engines, such as — steel cylinder 
lagging, indicator cocks and gear, complete lubri- 


cators, brass oil catchers and screen, a steam separator, 
handrails round the engine, flooring over the air-pump 





it, a Moscrop recorder, &c. The following are the 
eading dimensions and particulars : 


Boiler pressure ... ee he _ 901b. 
Cylinders, diameters ... 38 in. and 64 in. 
a stroke eee ais a 2 t. ‘ 

: 38 in. diameter by 
Air-pump ~ iis ee { ONineecke 
Revolutions per minute ‘: 50 
Piston-rod diameters ...__... 54 in., 74 in. and 9 in. 
Connecting-rod, length, centres A e 6 in. % 

: 12 in. diameter by 
Crank-pin ae Mo oy { ‘14 in. long 
Crank neck journal Ss { 20 Cee by 
Out end journal... ei { 20 "36 ag sig by 
Flywheel, diameter ... a 32 ft. 

me number of ropes ... 30 
“ weight Pr as 84 tons 
Total length of engine... 69 ft. 44 in. 
» weight ,, ra 213 tons 


In addition to the above tandem engine Messrs. 
Hick, Hargreaves, and Co., Limited, have, under the 
same contract, recently supplied for the Nevka mill of 
the company a side-by-side compound receiver engine 
also of 1600 indicated horse-power, having cylinders 
36 in. and 62 in. in diameter by 6 ft. stroke, for 50 re- 
volutions and 100 lb. steam pressure. Apart from the 
difference in type to suit the location, the engine is 
of the same general character as the tandem. 





SLEEPING CARS. 

ENGLIsH travellers to all parts of Europe, to 
St. Petersburg, Moscow, Constantinople, Brindisi, 
and Madrid among other places, will hereafter not 
infrequently find themselves comfortably housed and 
provided for, both by day and by night, in costly, 
roomy, and sumptuous vehicles manufactured in 
this country. We publish to-day on page 668 illus- 
trations of one of a series of sleeping cars recently 
manufactured for the Compagnie Internationale des 
Wagon-Lits et des Grands Exprés Européens by the 
Midland Railway-Carriage and Wagon Company, 
Limited, at their works at Shrewsbury. These cars 
are much larger than the sleeping cars running on 
English lines, being 54 ft. 7 in. in extreme length, 
9 ft. 2in. wide, and 9 ft. lin. high, inside measure- 
ment. Very elaborate provisions are made for the 
ventilation and warming of the cars and for the com- 
fort of the passengers in all respects. The upper 
ventilators are so constructed as to accommodate 
themselves to the direction in which the car is run- 
ning. The patent ‘‘ torpedo” ventilator is also used 
throughout the cars. The sleeping arrangements con- 
sist of two double and five siogle compartments, the 
former with doorways leading from one to another, 
and there are other doorways giving access to a pas- 
sage running the whole length of the vehicle. In this 
passage folding seats are provided close to each of 
the large windows, so that travellers may have the 
best possible opportunity of observing the beautiful 
scenery through which the cars will often pursue their 
way. 

There are lavatories at each end of the car, supplied 
with hot and cold water. The warming of the cars is 
secured by a hot-water apparatus, from which a double 
series of copper pipesis conducted through every com- 
partment. To aid in securing an even temperature, 
and also to prevent noise, the floor throughout is first 
covered with a layer of thick felt, then with linoleum, 
and finally with a Wilton pile carpet. As a further 
assistance to ventilation the side windows are made to 
open like a sash window, and the ventilation can, 
therefore, be more delicately regulated than is possible 
in the case of an ordinary English door window. 
Special care has been taken in constructing the window 
frames so as to prevent draughts of cold air from 
entering the cars when they are travelling during the 
severe winter weather which they will have to face on 
the Continent of Europe. 

The lighting throughout is by gas, handsome pen- 
dants being fitted at numerous points of the interior, 
and amply illuminating each compartment. 

The beds, of which there are two in each compart- 
ment arranged one above the other, are ingeniously 
constructed to fold up during the daytime, the lower 
then forming a luxurious seat, and the upper sup- 
plying a suitable back for it. Each bed is fully 
equipped with sheets, blankets, and coverlets, the 
latter being of French material of an elegant Oriental 
pattern. When the beds are not in use they and their 
accessories are folded into a jacket or case secured 
with leather straps, and they hang underneath the 
seat during the day free from dust and dirt. The 
total number of beds in each car is eighteen. 

The body of the car is constructed of teak, orna- 
mented inside, here and there, with fancy woods, and 
decorated on the ceiling to suit the French taste. 
Externally great care has been taken to make the 
panels match one another so as to give a uniform 
appearance to the vehicle. The woodwork is not 
painted, but it has been treated with varnish of a high 





class specially supplied by Messrs. Docker Brothers, 
of Birmingham, under elaborate tests of the inspector 
of the French company. The letters and the coat-of- 
arms on the sides of the cars are of solid brass, and 
weigh nearly 1 cwt. 

The sole-bars of the underframe are made of channel 
iron rolled in one piece to the required length, to 
which is bolted an equal length of pitch pine, also 
without joint. 

The bogies, as will be seen from our illustration, 
are of a complicated design, and required considerable 
care and skill in their construction. The body of the 
carriage first takes its bearing upon a centre pivot, 
the weight being then received upon transverse 
elliptical springs which are borne upon a swinging 
bolster. The weight is then transmitted to coil springs, 
and finally to the heavy laminated side springs. This 
combination of stages gives a high degree of elasticity, 
and goes far to obviate vibration. The bogies during 
construction were inspected by representatives of the 
Paris, Lyons, and Mediterranean Railway, the strin- 
gent regulations of which line had to be complied 
with by the manufacturers. Very complete arrange- 
ments are provided for lubricating the whole of the 
moving parts of the bogie. The oil receiver on the 
side of the bogie is connected by a system of small 
pipes with every portion of the bogie where lubrica- 
tion is required. So satisfactory is this system that on 
the trial trips of the cars between Shrewsbury and 
Grimsby, not a single bearing was found to have 
become hot. This speaks well for the lubricating 
system, as also for the accuracy of the workmanship. 
The satisfactory design of the bogie was, moreover, 
shown by the extraordinary steadiness with which the 
cars travelled. The brake adopted is the continuous 
Westinghouse, but pipes are provided for the vacuum 
brake in case the cars should be running in a train 
where that system is in use. There is also a hand- 
brake at one end of the vehicle, for use when it is 
standing alone in a siding. 

The carriages altogether afford an example of 
elaborate and careful construction designed to reduce 
toa minimum the inconveniences and discomforts of 
travelling. Discomforts, indeed, in such a vehicle as 
we are here describing hardly continue to exist. The 
carriages are now working between Paris and Rome, 
and those who use them will have an excellent oppor- 
tunity of witnessing the success with which an Eng- 
lish manufacturing company, working to designs of a 
foreign engineer, can turn out vehicles which leave 
little, if anything, to be desired in point of comfort and 
luxury. M. Gain, the engineer of the International 
Car Company, is to be congratulated upon the manner 
in which he has managed to overcome rome of the 
more serious difficulties eonnected with the construc- 
tion of very heavy rolling stock of this nature, 

In addition to the sleeping cars the Midland Railway- 
Carriage and Wagon Company, Limited, are now 
building a Royal car, intended for the accommodation 
of royal personages on the Continent, whose patronage 
the Wagon-Lits Company evidently mean to secure. 
This car is even larger than the sleeping cars, and it 
will in all respects be very sumptuously fitted up. 
When finished it will consist of a complete suite of 
rooms, and no expense is apparently to be spared in 
making it suitable for the accommodation of the 
exalted passengers for whose use it is intended. 

The question of the general construction of passenger 
carriages has been raised by the terrible accident 
which recently occurred on the Great Northern system, 
and is properly claiming a good deal of attention. The 
fact that the long bogie carriages in the wrecked train 
withstood the shock of the collision and were com- 
paratively uninjured, whilst high-class rolling stock of 
the ordinary type was utterly destroyed, has gone far 
to establish the superiority in point of safety of such 
vehicles, and much inquiry has been set on foot in 
order to determine in what particular the additional 
strength lies. Several causes, in our opinion, contri- 
bute to the result. In the first place, the side of a 
bogie carriage below the windows usually consists of 
one continuous framework of wood, instead of being 
broken up by doorways as in the case of ordinary 
carriages. Upona collision the doorways yield, and 
theentire framework collapses, the seats of the carriag« s 
being forced one against the other, causing the many 
broken thighs wnich usually occur in English railway 
accidents. Secondly, the inner construction of the side 
framing of a long bogie vehicle having doors at the 
ends only is of great strength, and is such as to resist 
anend pressure. As will be seen from one of our illus- 
trations, which shows the interior of a car in an incom- 
plete state, the framing forms a truss, and the timbers 
are sufficiently stout to resist a heavy impact. ‘These 
are some of the reasons which lead many people to 
prefer the American pattern of vehicle to the English 
pattern, and which may possibly, in the long run, 
cause our engineers, and the travelling public for 
whom they provide accommodation, to adopt a style of 
coach which, though it may not at the moment suit our 
English tastes so well, is likely to find increasing 
favour from the point of view of safety. 
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THE APPLICATION OF FORCED DRAUGHT 
TO MARINE BOILERS. 
To THE EpIToR OF ENGINEERING. 

Sir,—With reference to the letter from ‘‘Chief Engi- 
neer, R.N.,” that appeared in your issue of the 11th inst., 
it contains one or two statements to which, with your 
kind permission, I should like to draw attention. He 
states that I have ‘‘overlooked the real reason of the 
failure of boilers—that is, the overheating of the tube- 
plate”—owing to solid water not being in contact with 
it, but according to his argument it is the admission of 
cold air to the combustion chamber which causes the 
tubes to leak. He will probably be surprised to hear 
that, until about three years ago, I was, to some extent, 
a believer in this theory; and it was the failure of the 
double-ended common combustion chamber boiler that 
caused me to alter my opinion, as I could see no reason 
why the overheating of the tubeplate in this particular 
type of boiler should cause the tubes to leak more than 
in others. For when there are six furnaces leading into 
one chamber the temperature ought to be maintained 
fairly constant, and the tubes should be less affected by 
the opening of a furnace door or the dropping out of a 
fire-bar than would be the case when the same thing 
occurs in a boiler fitted with separate combustion 
chambers, since the proportion of cold air thus admitted 
to the heated gases given off by the fuel would be, in the 
former case, only as 1 to 6, If the falling out of a fire- 
bar in a common combustion chamber boiler checks ebul- 
lition sufficiently to allow solid water to reach the tube- 

‘ate, thus causing such a complete breakdown as stated 

y ‘‘Chief Engineer, R.N.,” what should be the result in 
a boiler with separate combustion chambers when a fire 
is cleaned and then fired with green coal, whereby the 
temperature of the chamber is, for the time, very con- 
siderably reduced ? 

Yet tires are cleaned constantly in every ship after a 
few hours’ steaming without any serious consequences. 
This theory of ‘‘ Chief Engineer, R.N.,” reminds me of 
an occasion when the boiler-tubes in a ship fitted with 
boilers similar to those in the ship to which he refers 
suddenly gave out from no apparent cause, the vessel 
steaming at the time with open stokeholds ; and when 
I asked the engineer officer in charge how he could 
aczount for this, the only reason he could advance was 
that the wind had suddenly shifted from S,W. to N.E, 
and that the colder air reaching the tubeplate had caused 
the tubes to leak ; sothat, what with the dropping out of 
firebars and variable winds, some naval engineers must 
have a very anxious time while their ships are understeam. 

Your correspondent goes on to state that ‘‘ when the 
plate cools the metal between the tubes contracts, en- 
larging the holes, and the tube contracts in diameter.” I 
am certainly unable to follow his reasoning thus far; 
for I cannot understand why the ordinary law of expan- 
sion should be reversed in this particular instance, which 
must be the case if the holes enlarge while the metal en- 
circling them is contracting during the process of cooling ; 
and if such a thing were possible as for the holes to 
enlarge while the tubes contract, it is difficult to see how 
water could be kept in the boiler under such conditions. 
The cooling should commence at the tube-ends by reason 
of the cold air passing through them, and of their being 
of less substance than the tubeplate; and should there 
be any bad conducting material, such as dirt, oxide, or 
grease between the two surfaces, the conduction of heat 
from the plate to the tube would be checked, causing the 
tube to contract more quickly than the hole in the plate. 
This is, in all probability, what often happens, as leaky 
tubes Goacentie take up after the boiler has cooled down. 
The leakage of the tubes in common combustion chamber 
boilers is, in my opinion, due to no provision being made 
for the expansion of the very large tubeplate, which, not 
being properly provided for, causes the plate to buckle. 

As an instance of this I can quote the Medea, when 
sent on an experimental cruise, arriving at Gibraltar 
with tubes leaking badly; on examination of her 
boilers, the tubeplates were found to be buckled. Stay- 
tubes were fitted in one of the boilers where the 
buckles were, and it was found, on further examination 
after steaming again, that other buckles had developed, 
causing the tubes to leak more especially in those places 
where the fresh buckles appeared. 

In the case of separate combustion chambers, the tube- 
plate is much smaller, and therefore the total enlarge- 
ment from expansion is considerably less, and if the side 
stays of the combustion chamber are not put too close to 
the plate, a certain amount of expansion can possibly 
take place in that direction. But I consider the adoption 
of separate combustion chambers a retrograde movement, 
for when firing their temperature is very much lowered, 
which for a time prevents the gases from the fresh coal 
being properly consumed, resulting in waste of fuel and 
increasing the vclume of smoke issuing from the funnel. 
This is not so much the case when two or more furnaces 
lead into one combustion chamber, if the proper interval of 
time be allowed between the firing of successive furnaces, 
besides which, by the introduction of separate combus- 
tion chambers, the weight of the boiler is increased, and 
the only apparent benefit is the larger relative proportion 
of direct heating surface per square foot of grate surface. 
But as locomotives work satisfactorily with a relative 
proportion of direct heating surface as 3 to 1, and 
with an air pressure equal to from 6in. to 8in., I do 
not consider the increase of direct heating surface of any 
great value. 

Until the expansion of the tubeplate is provided for, 
and the tubes are securely fixed in the plate so as to 
exclude the possibility of dirt or deposit of any sort 
getting between the joints, and preventing the free con- 
duction of heat from the one to the other, we shall 
always be troubled with leaky tubes, 





* Chief Engineer, R.N.,” appears to object to the 
term “ makeshift” being applied to the Admiralty fer- 
rule. It has certainly proved more efficacious than the 
many devices previously tried, such as forced circulation 
by the introduction of a diaphragm plate 18 in. from the 
tubeplate with a screw a“ ler working in a 12-in. tube, 
drawing the water from the back end of the boiler and 
discharging it between the diaphragm and plate, and the 
fitting of porcelain ferrules and cemented tubeplates, 
both of which were tried in the Sharpshooter, also the 
removal of two rows of vertical tubes over each furnace 
and the fitting of Thom’s circulators as in the Blanche, 
all of which have been abandoned as ineffectual. 

When using the word ‘ makeshift ” I was contem- 
plating the question of future designs ; and although the 
new ferrule appears so far, as stated by ‘‘ Chief Engineer, 
RN.,” ‘Sa perfect remedy for the disease,” I should like 
to remind him of the old saying that prevention is better 
than cure; and I do not anticipate that boilers will in 
the future be designed to demonstrate the advantage of a 


particular ferrule. 
H. Bensow, R.N. 
November 22, 1892. 





LEAKY TUBES. 
To tHE Epitor oF ENGINEERING. 

Sir, —Referring to the interesting, and I trust valuable, 
discussion on ‘‘ Leaky Tubes in Marine Boilers,” the 
subject of which is of such great importance as to war- 
rant the assertion that the success of naval vessels and 
the saving of enormous sums of the public money are de- 
pendent upon a solution of the difficulty, and having had 
some experience of leaky tubes under forced draught, I 
venture to append a few remarks. 

Mr. Benbow, who began the discussion in your columns 
(October 21), has evidently approached the subject with 
much care and thought, the general purport of his sug- 
gestions being ‘‘to provide for expansion of the tube- 
plates in every direction;” ‘‘reduction of tubeplate 
thicknesses ;” and, lastly, and, most important of all, the 
method of fixing the tubes at combustion chamber end. 

Mr. James Patterson (October 28) says the difficulty 
is easily solved by a firebrick wall 30 in. high; but we all 
know this, whilst mitigating, does not cure, and is an 
enormous encumbrance. 

Mr. R. H. Cabena (November 4) makes some elaborate 
suggestions as to the proper method of securing the tube 
ends so as to make them efficient stays longitudinally, 
and as a set-off against the expansion cf the tubeplate 
suggests heating to 500 deg. during the process of expand- 
ing the tubes. How is this operation to be performed? 

“Chief Engineer, R.N.” (November 11), gives a most 
lucid and thorough explanation of the process which 
causes leaky tubes, and shows ccnvincingly enough 
what a sweeping change the new ferrule has effected. 

Messrs. ‘*W. W.” and John Thom show methods 
of directing the ascending and descending currents 
within the boilers, and ‘‘ Boiler Inspector ” suggests the 
fitting of a pump outside the boiler, combined with pipes 
inside to circulate the water—another engine, to wit! 
Messrs. Benbow and Cabena, but especially the former, 
appear to me to ~—— that the careful fitting of the 
tube ends has not hitherto had sufficient attention, and 
imagine that one or other of their proposed methods will 
effect a cure. I think this arises from a want of know- 
ledge of the amount of care exercised and money expended 
in this direction by, say, without mentioning others, 
Messrs. Yarrow and Thornycroft, and without success, 
and also from the supposition that the evil is consequent 
on longitudinal expansion of the tube. In my opinion it 
is quite clear the leakage of the tube ends is from either 
or both—the non-contemporaneous expansion of the hole 
in the tubeplate, or the contraction of the tube, nor do I 
believe that at the pressures in use now any shoulder, 
such as could be allowed on the water side, or shoulder or 
bead on the tube on the fire side, will prevent leaky 
tubes. 

Mr. Benbow does not seem to be aware that he is not 
first in the field with the suggestion of thinner tube- 
plates. Messrs. Yarrow have put the thin tubeplates to 
a practical test, and have a boiler under construction to 
work at 200 lb. pressure with tubeplates I understand only 
,'s in. thick, the result of the trials of which will, I trust, 
be published far and wide, whether successful or other- 


wise. 

I think, Mr. Editor, so long asit is found necessary to 
rely upon high air pressures for the purpose of reducing 
boiler weights to a minimum, as in some three or four 
year old designs in the service, we shall be compelled to 
resort to the ‘‘ makeshift” ferrule unless the experiment 
of Messrs. Yarrow proves, as it may, and I hope will, to 
be a solution of the difficulty. 

The great majority of the cases where tube leakage 
occurs is where the ratio of grate area to firebox surface 
is high, as is the case in all boilers in the service which 
have a single-combustion chamber, fired from both ends, 
this being the type of boiler which has failed most sig- 
nally. This class of boiler, too, is further hampered by 
the want of water spaces, an objection which does not 
obtain where the firebox is divided ~~ 

The method proposed by ‘‘W. W.,” and partially 
adopted, has, I believe, been found t» cure priming, and 
would, I have no doubt whatever, improve the circula- 
tion in boilers, and might even cure leaky tubes, but it is, 
perhaps, not so simple a ‘‘ makeshift” as the ferrule, as 
all the plates must be of a size to go through one or other 
of the manholes, and once in place would all have to be 
removed to clean the tubes. 

Mr. Thom’s circulator is also very complicated, as the 
boxing in of the tube ends would be a very tedious opera- 
tion, and, so far as I am aware, is untried, and upon paper 
it looks a somewhat doubtful question whether it would 





answer the intention and expectation of the designer. It 
should be borne in mind that the failures with tubes 
recently published have occurred with boilers designed 
three to four years ago, and that the more recent ones of 
the second-class cruisers, for instance, have, on the whole, 
done well, and that the additional boiler power therein 
allowed is sufficient to get the full power on about 1 in. 
of water as a maximum. This is a distinct advance. In 
the previous designs one or other of the ‘‘ makeshifts” 
must be resorted to. 

_ In boilers of new design I look forward with much 
interest to the results of Messrs. Yarrow’s latest experi- 
ment, and which I hope they may be induced to publish. 

am, Sir, yours faithfully, 
Hull, November 20, 1892. W. B. Dixon. 





THORNEWILL AND WARHAM’S WINDING 
ENGINES. 
To THE EprTor or ENGINEERING. 

Str,—In being copied for the printer some slight mis- 
takes have been made in my letter of the 12th inst. 

In the description of Fig. 1 ‘revolving shaft” should 
read ‘reversing shaft,” and ‘‘ each admission and ex- 
haust valve front wyper shaft” should read ‘teach front 
admission and exhaust valve wyper shaft,” as sent. 

Referring to Fig. 2, the amount the governor requires 
tu lift before it can come into action is f d, not f a. 

As Ihave now discharged any obligation 1 may have 
been under to your other correspondents in opening this 
discussion, I will close it so far as I am concerned. Thank- 
ing you for your favour, 

Iam, yours truly, 
; Jas. DunLop. 

10, Vincent-street, Bolton, November 21, 1:92. 





To THE EprtoR oF ENGINEERING. 
Str,—Now that Mr. Dunlop has made the meaning of 
his diagram and its accompanying text clear, I think it 
would have been better in many respects if he had ~ sted 
that by simply duplicating all parts of the 1.. on 
beyond the eccentric-rods, a reversing engine fitted ..ch a 
trip gear and Cornish valves would give a cut-off from 
zero to seven-eighths of the stroke. Then those interested 
would have been in a position to judge whether the com- 
plication, to say nothing of the wear and tear, and pro- 
bable inaccuracies introduced by the unsymmetrical 
vibration of the lifting links, gave any compensating 
advantages, even with a motion of the Gooch type, over 
the gear employed by Messrs. Thornewill and Warham. 
he advantages of the simplex gear are so apparent to 
those who know what is expected from winding engines, 
that it would be a waste of space discussing them. 

Regarding the latter part of Mr. Dunlop’s letter 
and the diagram Fig. 2 referred to therein, the governor 
certainly would be out of action for a portion of its 
total travel, represented for the sake of argument by 
fe; that is, the engine would steam throughout its stroke 
while starting and overcoming the greatest resistance. 
When the specd of the engine increased, owing to 
the decrease of the resistance, the governor would then 
run its minimum plane of revolution, corresponding to f 
on the diagram, the governor being so arranged that 
the allowed variation from the mean speed would be 
given between two such points as a f, although not of 
such curtailed dimensions. 

Until the speed of the engine is such as will cause the 
governor to'revolve in its minimum plane, its action on 
the trip gear is neither desirable nor necesgary. 

Thanking you in anticipation, 

Iam, Sir, yours truly. 

Leeds, November 22, 1892, VALVE GEAR. 





Mexican Rattway.—Mr. A. M. Rendel, consulting 
engineer of the Mexican Railway Company, Limited, 
reports that the strengthening of girder bridges on that 
part of the line which is worked by Fairlie engines has been 
completed. A troublesome embankment in the same dis- 
trict has also been avoided by a slight deviation. Four 
miles of 82-lb. rails with heavy steel sleepers, in place of 
62-1b. steel rails with light sleepers, have been laid, the 
lighter rails replacing old iron rails. The whole line, 
except a length of 24 miles on the Puebla branch, is now 
laid throughout with steel rails, and for about 160 miles 
with steel sleepers also. Improvements have been 
effected in the ballasting of parts of theline. Three new 
Fairlie engines have been brought into use. The wagon 
stock has also been increased by the addition of 51 large 
wagons. 





Sewace Disposat at Satz.—The Local Government 
Board has now approved of the scheme prepared by 
Mr. A. G. McBeath, surveyor to the Board, for the puri- 
fication of the sewage of the township, and given its 
sanction for the borrowing of the money—about 19,500/.— 
necessary for the various works. The plans were sub- 
mitted to the Local Government Board in 1890, in order 
to meet the requirements of the Rivers Pollution Act, 
as pointed out in a circularissued by the Manchester Ship 
Canal Company. The system to be adopted for the puri- 
fication of the sewage is one of precipitation and filtra- 
tion ; the precipitation being effected by the ferczone, 
and the filtration by polarite filter beds under the Inter- 
national Water and Sewage Purification Company’s pro- 
cess. The effluent will flow into the Mersey by gravita- 
tion. The sludge will be treated so as to form manure. 
The site of the works is near the Bridgwater Canal, and 
will cover an area of 54 acres, but the total area to be 
acquired for sewage and other purposes is 15} acres, 
leaving sample room for extension hereafter if necessary. 
The amount sanctioned by the Local Government Board 
will be borrowed for terms rargirg frcm 15 to50 yeare, 
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THE WORLD'S COLUMBIAN EXPOSITION: HORTICULTURAL BUILDING. 
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THE COLUMBIAN EXPOSITION. 
HorticvLtuRAL BvILpIne. 
(Concluded from page 634.) 

Fias, 23 to 31 are details of the great dome in the 
centre of the Horticultural Building. As will be seen 
from Figs. 25 anil 28, the curved ridges forming the 
framework of the dome, and which are all alike in 
construction, are vertical to a height of 22ft. above 
the floor, after which they are curved with a radius 
of 99 ft. 9 in. (see Fig. 23). The inner and outer 
chords of the ribs are made each of angle irons 4 in. 
by 3 in. by 3 in., connected by double lattice bars 
34 in. by 8, with solid connecting-plates at intervals 
of about 11 ft. As will be seen from Fig. 26, these 
ribs are connected by ring girders at a height of 22 ft. 
above the floor, and again at a further height of 15 ft.; 
the lower connection is a plate girder stiffened by an 
arched system of angle irons stiffened by diagonals ; 
the upper girder is a deep open truss. Midway 
between each main rib is an intermediate rib that 
starts from the top of the upper girder and follows the 
contour of the dome. The space between the summit 
of the dome and its springing level is divided by a series 
of twelve circular purlins, and these are connected by 
light girders as shown in Fig. 28. The whole surface 
of the dome is stiffened by diagonal bracing, as shown 
in Fig. 27, connected to the main and intermediate 
ribs by plates riveted to the ribs, and which also serve 
as a means of attachment for the circular purlins. The 


dome is surmounted by a circular lantern, a detail of 
which is shown in Fig. 9. This lantern is circular, with 
vertical sides surmounted by an arched top of 25 ft. 
radius ; the framing consists of angle-iron lattice work 
ribs attached to the main ribs. Figs. 30 and 31 show 
the central plates to which the converging ribs of the 
dome and of the lantern are connected; a flagstaff 
rising 35 ft. above the lantern passes through the 
crown of the latter, and rests in a socket in the assem- 
bling plate of the main ribs. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 2, 1892. 

THE result of the recent election has been a com- 
plete surprise to the manufacturing interests through- 
out the United States. Rolling mill men are inclined 
to take a gloomy view of prospects for the winter ; 
manufacturers of machinery, boilers, engines, locomo- 
tives, and cars think normal conditions will continue. 
Prices throughout the iron trade are firm, but it is 
noticeable that fewer orders have been booked since 
the election than just previous to it. This, however, 
means nothing, as a lull of several days in demand is 
nothing uncommon in the trade. There is a rumour 
that 30,000 tons of steel rails will be bought by two 
or three railway systems running westward from 
Chicago for track extensions next year. If this 
rumour has any foundation it is a contemplated re- 





duction in steel rail quotations. Structural material 








isin very active demand, and inquiries from construct- 
ing engineers are being received this week, indicative 
of heavy orders at an early date. Beams, tees, and 
channels are quoted at 2.20 dols. The iron trade isin 
a remarkably healthy condition considering the un- 
favourable influences which have prevailed. The loco- 
motive builders have increased their working force ; 
all the car builders are crowded to their fullest capa- 
city. Orders for a great deal of additional rolling 
stock are to be placed this winter. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

What Sheffield Makes.—As an illustration of the work 
that is in hand in Sheffield, it may be mentioned that 
Messrs. W. Jessop and Sons, Limited, have just com- 
pleted a set of large steel castings for the Russian iron- 
clad, the Three Bishops, a vessel similar in construction 
to the Twelve Apostles, the castings of which were made 
some years ago by the same firm. This vessel, running 
from 13,000 to 14,000 tons displacement, is an addition to 
the Black Sea Fleet. Among the larger castings for this 
warship, besides its rudder, weighing 10 or 12 tons, is a 
ram-piece which forms the stem of the vessel. It is 
made in three parts, which have been cast separately in 
the steel foundry of the works, and these parts are 
fastened together by machined joints and scarphs. They 
weigh on the whole about 40 tons. The prow-piece, 
which weighs 10 tons, and is to be bolted inside the stem, 
will serve to support the enormous strain to which the 
vessel will be subjected in the event of its being used 
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as aram. The firm has also in hand some heavy ship 
castings, such as stem and stern frames, for Japanese 
and Spanish war vessels, A large three-throw crank- 
shaft, one of two to be used in the Great Kastern 
Railway Company’s twin-screw steamer Chelmsford, is 
also in process of construction at the works. The rudder, 
ram-piece, and prow-piece of the Three Bishops will be 
conveyed to Hull on the Midland and Hull and Barnsley 
Railway system, and will block both lines for half a day. 
The shaft brackets of the Three Bishops weigh between 
12 and 13 tons each. These will be shipped from Hull 
to Nicolaieff. Heaviest forgings, both for home and 
export work, are being sent out by this firm. 


What the Colliers may Expect.—Miners’ leaders on every 
hand, in addressing the men, are adopting language 
exactly contrary to the belligerent tone they used some 
six months ago. This change has been noted in these 
columns for a month or two past. There are many dis- 
putes in South and West Yorkshire between men and 
pit proprietors, but in every instance the men are advised 
to give way rather than have a trade struggle. Mr. 
Parrott, of the Yorkshire Miners’ Association, advisin; 
the miners of the Orgreave Colliery on Friday last, us 
these ominous words: ‘‘Times are not so much in 
favour of the miner as some of youimagine. People who 
read the daily papers and watch the course of trade see 
that the colliery proprietors are not in a pea to 
make very large concessions at present. iners, as 
workmen, ought to harass the owners as little as 
esa You have the 40 per cent. on, but when we 
ook round and see large and important districts outside 
the federation conceding reductions, and remember that 
Yorkshire owners have to compete against these districts, 
you must not get it into your heads that you can demand 
advances by means of new price lists, as suggested by some 
of the men.” Mr. Cowey, another paid miners’ delegate, 
toldithe men this was not the time to be ive. Such 


aggress 
is the altered tone in which the leaders address the 
miners in this district. 
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Yorkshire Miners’ Association and the Proposed Stop 
Week.—We are informed that the Yorkshire Miners’ 
Association have decided not to submit to the Miners’ 
Federation the proposal for a national play week at 
Christmas. This is caused by the decision of the South 
Wales miners to join the ranks of the federation so soon 
as the present arrangement with coalowners in that field 
is terminated. 


The Heavy Trades.—Prospects in the heavy industries 
appear a little brighter than at the opening of themonth, 
caused in some degree by the placing of orders for manu- 
factured iron to clear the books for Christmas. Bar and 
plates for boiler and colliery purposes move off the most 
freely. The call for railway material is on the increase, 
both on home and East Indian account, but only very 
best qualities are taken. Bessemer billets are going at 
5l. 15s. to 6/., and Siemens 6/, to 61. 7s. 6d. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly large, but there was not a satisfac- 
tory feature in the market, everybody giving a most un- 
favourable account of trade. Those who were least dis- 
posed to speak gloomily of the condition of affairs pointed 
out that shipments of foundry and — pig to Scotland 
continued good, but admitted that the local consumption 
was now exceedingly small. A little business was re- 
corded at 37s. Sd. for prompt f.o.b. delivery of No. 3 
g-m.b. Cleveland pig iron, and that was the general 
quotation, but one or two parcels were reported to have 
changed hands at 37s. 6d. The latter, however, could only 
be obtained forspecial brands. There was not much change 
in the quotations for lower qualities, but the tendency 
was decidedly downward. No. 4 foundry was 36s. 6d., grey 
forge 368., mottled 35s. 6d., and white 35s., all for prompt 
delivery. Sellers throughout the day asked 37s. 6d. for 
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Middlesbrough warrants, but buyers would not mention 
more than 37s. cash, and little, if indeed any, business 
was done in them. Hematite pig iron was easier, owing 
to the production having been so greatly increased. The 
supply was said to be a good deal in excess of the demand, 
and several people expressed the belief that before long 
furnaces ad blown out again. Mixed numbers of 
makers’ east coast brands could be bought at 45s. 9d., but 
many sellers demanded 46s. for prompt delivery. It was 
reported, however, that for delivery ahead business could 
be done at 45s. Spanish ore was quiet, about 12s. to 
12s, 14d. being the price of rubio. ‘To-day our market 
was very dull, and quotations eased a little Buyers 
would not offer above 37s. for prompt No. 3, and one or 
two sellers were found at this figure. Other qualities 
also fell about 3d. per ton. Middlesbrough warrants 
were 36s. 9d. cash buyers. 


Manfactured Iron and Steel.—The finished iron and 
steel trades are in a most deplorable state, and, in spite 
of the exceedingly low quotations, producers experience 
the greatest difficulty in securing orders. Few establish- 
ments have now any contracts of moment on hand, and 
several places are altogether closed. Iron ship-plates are 
41. 15s., but it is said that business has been done at as 
low a figure as 41. 12s. 6d., less 24 per cent. Steel ship- 
plates and steel ship angles are each 4/. 17s. 6d., less 
24 per cent. Common iron bars are about 51. 2s. 6d., less 
the usual discount, competition in this branch not being so 
keen as in other departments. Heavy sections of steel 
railsare 4/. net at works. 


The Fuel Trade.—At Newcastle the coal trade is 
reported dull, but the supply of steam tonnage is adequate, 
and most of the pits are working fully. Prices are easy, 
best Northumbrian steam coal being about 9s. f.0.b., and 
small steam 3s. 9d. Gas coal varies very much in price, 
and it is difficult to fix a quotation. Generally the 
figure ranges from 7s. to 8s., but_ business has been done 
at both higher and lower rates, The demand is large, and 
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is well met. Bunker coal is very much depressed. For 
contracts over next year for manufacturing coal, competi- 
tion is keen, and prices are cut very fine. Coke is about 
15s. f.o.b. Here coke is steady and firm, good blast 
furnace qualities not being obtainable much, if anything, 
under 13s, delivered. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a firm tone in 
the market last Thursday forenoon, owing in some mea- 
sure to the ‘‘shorts” being fidgety over a large call of 
warrants ; but in the afternoon prices weakened. Scotch 
iron went up in price 24d. per ton, to Weduesday’s best 
point, but they were ‘* beared”’ down in the afternoon 
3id. per ton, and buyers closed 2d. per ton down on the 
day. Cleveland iron was not dealt in, but the prices 
showed no change. Hematite iron was depressed, 
buyers closing 44d. and sellers 24d. per ton lower on the 
day. The settlement prices at the close were--Scotch 
iron, 41s. 94. per ton; Cleveland, 37s. 74d. ; hematite 
iron, 46s. 74d. per ton. A lively business was done in 
tbe warrant market on Friday, and the ‘‘ bears” seemed 
as though they had been reinforced in numbers and in 
strength. Prices kept fairly steady in the forenoon, but 
they were pressed down in the afternoon. Scotch iron 
was held well at 41s. 94d. to 41s. 9d. per ton till near the 
close, when there was a drop to 41s. 74d., and the 
closing price showed a further decline of 2d. per ton, 
so that the gain of Monday and Tuesday was now 
lost. Cleveland and hematite iron had no business 
reported. For the former there were buyers and 
akin at a drop of 44d. per ton, but the latter was 
held firm at the previous day’s decline. At the close the 
settlement prices were—Scotch iron, 41s. 74d. per ton, 
Cleveland, 37s. 3d.; hematite iron, 46s. 6d. per ton. 
Monday’s warrant market was characterised by a de- 
pressed tone at the opening, but recovered near the close. 
Scotch iron was down 14d. per ton in the forenoon, but 
closed 1d. easier on the day. Cleveland was firm at 
Friday’s decline, and for hematite iron there were buyers 
offering 14d per ton more, but sellers were seeking an 
advance of 34d. per ton. Some 10,000 tons of Scotch 
warrants were dealt in during the forenoon, and about half 
that amount changed hands in the afternoon. At theclose 
of the market the settlement prices were—Scotch iron, 
41s. 6d. per ton; Cleveland, 37s. 3d.; hematite iron, 
46s. 9d. per ton. The drooping in the price of Scotch 
warrants continued on Tuesday forenoon, when holders 
accepted offers from buyers as low as 41s. 5d. per ton. 
A large amount of business was done, the buying 
and selling alike being on account of good houses. 
Not a single transaction of any kind was reported in 
the afternoon, while quotations were practically un- 
changed. In the forenoon only a few thousand tons 
changed hands. The settlement prices at the close were 
—Scotch iron, 41s. 44d. per ton ; Cleveland, 37s. 3d. ; 
hematite iron, 46s. 9d. per ton. Some 10,000 tons of Scotch 
warrants changed ‘well this forenoon, half for cash and 
half on forfeitconditions. The afternoon market wassteady, 
but not much business was done, mostly at 41s, 5d. per ton 
cash. The following are the current prices for some 
special brands of makers’ iron: Gartsherrie and Calder, 
5is. per ton; Summerlee, 51s. 6d.; Langloan, 53s. ; 
Coltness, 55s, 6d.—all the foregoing shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 49s. 6d. ; Shotts 
(shipped at Leith), 51s. 6d. ; Carron (shipped at Grange- 
per ty 53s. per ton. There are now 78 blast furnaces 
in actual operation throughout Scotland, against 76 at 
this time last year. Five are making basic iron, 32 are 
working on hematite ironstone, and 41 are making ordi- 
nary ~cotchiron. Last week’s shipments of pig iron from 
all Scotch ports amouuted to 5482 tons, as compared with 
5013 tons in the corresponding week of last year. They 
included 125 tons for the United States, 195 tons for 
South America, 160 tons for France, 1334 tons for Italy, 
430 tons for Germany, 375 tons for Russia, 762 tons for 
Holland, 140 tons for Belgium, 290 tons for Spain and 
Portugal, smaller quantities for other countries, and 
1411 tons coastwise. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 349,769 tons, against 352,470 tons yesterday 
week, thus showing a decrease over the week amounting 
to 2701 tons. 


Malleab'e Iron and Steel Trades.—There is practically 
no change for the better in the finished iron trade; 
indeed, the demand seems to be getting less and less 
every week. At least three of the steel works are almost, 
if not quite idle, while in some of the others a large 
portion of the machinery and a number of furnaces are 
at a standstill. The keen competition which is going on 
in the steel trade, as shown in the underselling of the 
Scotch makers by their brethren in trade ‘over the 
border,” has resulted in two proposals veing made which 
have been submitted to meetings of the Scotch steel- 
makers. One is a reduction of 15 per cent. on wages, and 
the other is to shut down their works for a time until 
prices recover to_a point which will not entail a loss. It 
is reported that English makers have sold ship-plates on 
the Clyde at 5/. 10s, per ton, less 5 per cent., a price which 
the Scotch makers affirm would result in a severe loss to 
them. 


Order from America for Tinplate Steel.—The Glengar- 
nock Iron and Steel Company lately received an order 
for the immediate despatch to America of a quantity of 
steel for the tinplate manufacture, the first order of the 
kind, it is said, which has come to this country since the 
M‘Kinley Tariff came into operation. It is confidently 
expected that it will be followed by other orders of a 
similar description. 


Electric Light in Glasaow.—The inauguration of the 
Corporation scheme of electric lighting in Glasgow is 
expected early in 1893. The principal streets will be lit 
up meantime by 106 are lamps, the sum annually to be 
paid to the Corporation by its Lighting Committee for 
each lamp being 207. There are nine engines in the gene- 
rating works at the corner of Waterlooand Mains-streets, 
and seven of these—for private lighting—will provide for 
12,000 incandescent lamps. The lighting will, of course, 
be much more expensive than gas, but already there are 
a large number of persons who have made apvlication on 
beha'f of shops and offices, &c. The installation for such 
premises is about completed, the system being that known 
as low-tension. The operations, which are progressing 
rapidly, are under the direction of Professor A. B. W. 
Kennedy, of London, who is assisted by Mr. Arnot, the 
city electrical engineer. 


The Late Mr. Daniel McDowall, Engineer, Johnstone.— 
By the death of Mr. Daniel McDowall, senior partner of 
the well-known firm of Messrs. John McDowall and Sons, 
engineers, Walkinshaw Foundry, Johnstone, that busy 
Renfrewshire town has lost one of its best known citizens. 
The firm of which the deceased was an active partner 
many years since acquired an excellent reputation, parti- 
cularly in the colonies, for the character of their wood- 
working machinery ; indeed, in the making of such machi- 
nery the McDowall firm took first rank in Scotland. In 
addition to giving much attention to the business of his 
firm, the deceased took an active part in political and 
other public affairs both in his native town and in the 
country. Mr. McDowall was between forty and fifty 
years of age at his death. 


Rutheralen Bridge.—- The negotiations between the 
City of Glasgow and the Lanarkshire County Council 
having been satisfactorily concluded, the contract for the 
construction of the bridge over the Clyde, to connect the 
east end of Glasgow with Rutherglen, has been let to 
Messrs. Morrison and Mason, of this city. The old 
bridge, which was erected towards the end of last cen- 
tury, is a stone structure of five arches, with a central 
span of 70 ft. and spans of 60 ft. and 65 ft. on both sides of 
it. Three years ago a timber service bridge was erected, 
and opened for traffic in April, 1890, when the old one 
was shutup. The new bridge, from designs by Messrs. 
Crouch and Hogg, civil engineers, Glasgow, is tu be a 
very handsome granite structure of three arches—a cen- 
tral span of 100 ft. and two side spans of 90 ft. each, the 
width between the parapets being 60 ft., as against 16 ft. 
in the old bridge. It is stated that the contract price is 
upwards of 62,000/. The total cost of the bridge, how- 
ever, is estimated at about 70,000/., Glasgow contributing 
53,000/., Lanark County 12,000/., and Kutherglen Burgh 
5000. It may here be mentioned that the temporary 
timber bridge for service during the re-erection of 
Broomielaw Bridge at Glasgow Harbour is also to be 
constructed by Messrs. Morrison and Mason, the cost 
being upwards of 14,000/. 

The New Aberdeenshire Coast Railway.—Application 
will be made to Parliament in the ensuing session by the 
Great North of Scotland Railway Company to enable 
them, among other things, to make a new railway from 
Ellon to Boddam, about 15 miles in length. It is the 
intention of the company to ‘‘make and maintain a rail- 
way wholly in the county of Aberdeen, commencing in 
the parish of Ellon by a junction with the company’s For- 
martine and Buchan Railway, and terminating in the 
parish of Peterhead at Boddam Harbour. The com- 
yany further ask powers to double the Deeside line 

etween Culter and Park; to purchase land at Inverurie 
on which to erect workshops, to take the place of 
those at Kittybrewster; to construct water works at 
Elrick for the supply of engine tanks; to erect an 
hotel at Port Errol in connection with the new line; 
to improve the stations at Banchory, Dinnet, and 
Cambus o’ May ; and _ to build, or to contribute towards 
the erection of, schools of design and other buildings at 
Inverurie for the use of the company’s servants.” The 
company also wish power to establish and contribute 
towards the funds of any provident society for the benefit 
of theemployés and their families, and also to establish a 
superannuation fund. Further, it is sought to establish 
or confirm the establishment and maintenance of savings 
banks, where the employés and their families may make 
deposits and get interest thereon, such deposits and 
interest being made a charge upon the undertaking, and 
the tolls, rates, and charges of the company. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this institution was held last 
night, Mr. Robert Dundas, C.E., President, in the 
chair. Five new ordinary members, one associate, and 
eight graduates were elected. An interesting discussion 
took place on Mr. C. P. Hogg’s ‘‘ Note on Portland 
Cement Mortar,” the speakers being Messrs. 8S. Couper, 
A. 8S. Biggart, W. R. Bell, McAra, W. J. Millar, John 
Barr, Gale, Professor Barr, and the President. Subse- 
quently Mr. Gilbert M. Hunter, Assoc. M. Inst. C.E., 
read a paper on ‘** The Santa Isabel Nitrate Works, Toco, 
Chile,” the discussion of which was carried over to next 
meeting. 








NOTES FROM THE SOUTH-WEST. 

Barry Graving Dock and Engineering Company, Limited. 
—The directors of this company have issued their report 
for the year ending September 30. They observe : ‘‘ After 
providing 2,722/. 9s. 10d. for payment of interest upon 
debentures, and 166/. 19s. 5d. for one-third of the pre- 
liminary expenses, there remains, with 30/.2s. brought 
forward from the last account, a net profit of 15,542 5s. 6d., 
of which the sum of 5000/. was p3id as interim dividend 





on May 4, 1891. Out of the balance of 10,542/. 5s. 6d. 


the directors have carried 2000/. to depreciation account, 
and 3000/. to reserve working capital account ; and they 
recommend that a final dividend Ss paid atthe rate of 10 
per cent. per annum, absorbing 5000/., and leaving 
542/. 5s. 6d. to be carried forward to the next account. In 
order to provide for the increased business of the company 
the directors have secured further land, and have erected 
new offices and increased storage accommodation.” 


Mr. Riley.—Mr. W. E. Riley, late superintending civil 
engineer at Devonport, has left for Malta with his family. 
Before leaving, Mr. Riley was presented with a handsome 
silver tea-tray by the staff of the works department. 
Mr. Riley is succeeded by Mr. Colson, from Malta. 


_ Taff Vale Railway.—The Taff Vale Railway Company 
intends to apply to Parliament in the ensuing session fur 
an Act to acquire land on both sides of the main line 
from Cardiff to Merthyr, near Treforest station, and on 
both sides of the line adjoining Station-terrace at Ponty- 
pridd. Land is also required on the north side of the 
Rhondda Fawr Branch Railway, near the Barry Railway 
Junction, and from between Stormstown Junction signal 
cabin and the bridge near Carn Paro signal cabin. It is 
also intended to apply for powers to obtain land near the 
River Rhondda on the Rhondda Fawr Branch Railway, 
and a portion on the eastern end of the up-platform of the 
Penarth station. The company will apply for running 
powers over the Riverside branch of the Great Western 
Railway. They also seek for an extension of time for 
making their Penarth section, authorised in 1890; and for 
an extension of time in respect of a similar branch at 
Pontshonnorton, near Pontypridd. 


The ‘‘ Repulse.”—The Repulse, line-of-battle ship, 
which has been having her machinery fitted alongside 
Hobbs’ Point, Pembroke Dock, had a three-hours’ steam 
trial on Tuesday. The trial was carried out under the 
superintendence of Mr. T. Soper, manager to Messrs. 
Humphrey and Tennant, makers of the engines, of Dept- 
ford, and their local foreman, Mr. W. Bissett. There 
were also ee yon Fleet Engineer Harding, and Mr. 
Saunders (chief engineer of Her Majesty’s Dockyard) as 
representing the Admiralty. The Repulse is expected to 
leave Pembroke Dock for Portsmouth early in December. 


Cardif.—The demand for steam coal has been compara- 
tively limited; the best qualities have made 10s, to 
10s. 3d., while secondary descriptions have brought 9s. 6d. 
to 9s. 9d. per ton. There has been about an average 
demand for household coal; No. 3 Rhondda large has 
made 11s. 6d. per ton. Coke has shown little change ; 
foundry qualities have made 18s. to 19s., and furnace 
ditto, 16s. to 16s. 6d. per ton. 


Mr. Preece.—Mr. W. H. Preece, F.R.S., the new engi- 
neer-in-chief and electrician to the Post Office, was born 
at Carnarvon, and is in his 59th year. In 1850 he entered 
the service of the Electric and International Telegraph 
Company. Five years later he accepted the appointment 
of engineer to the Channel Islands Telegraph Company, 
which he resigned in 1860 to become superintendent of 
telegraphs to the London and South-Western Company. 
On the transfer of the telegraphs to the State he became 
divisional engineer, and in 1877 he was promoted to the 

st of chief electrician, which he held until he received 

is present appointment. 


Pembroke Dockyard.—On Saturday orders were received 
at this establishment from the Admiralty to proceed im- 
mediately with the construction of a line-of-battle ship 
of 15,000 tons displacement, to be named the Renown. 


The Sliding Scale.—The South Wales and Monmouth- 
shire Coalowners’ Association met at Cardiff on Satur- 
day. There was a more hopeful feeling as to the future 
of the sliding scale. Negotiations with the men are 
likely to be resumed. 


Swansea.—On Tuesday a re-start was made in the 
yellow metal department at the Middle Bank Rolling 
Mills, recently acquired from Pascoe, Grenfell, and Sons, 
Limited, by Messrs. Williams, Foster, and Co., of the 
Morfa Copper Works. 


Milford Haven.—A committee appointed to prepare a 
statement of the. advantages of Milford Haven met on 
Friday at Milford Docks offices. A deputation will wait 
upon_the Hon. Sir Charles Tupper, Bart., and the Cana- 
dian Ministers at the oftices of the High Commissioner on 
the 29th inst. The deputation will comprise represen- 
tatives of the Pembrokeshire County Council, the Haver- 
ford West Town Council, the Pembroke Town Council, 
the Tenby Town Council, the Milford Improvement 
Commissioners, and the Pembroke Dock Chamber of 
Commerce. The members for the county and boroughs 
will also attend, as well as representatives from the 
Milford Docks Company, the Milford Haven Railway 
and Estate Company, and the National Provident In- 
stitution. 

South Wales Institute of Engincers.—A meeting of this 
institution was held on Tuesday at Cardiff. he con- 
sideration of a paper on ‘‘ Modern Explosives,” by Mr. 
G, W. Wilkinson, was resumed. Mr. M‘Murtie thought 
Mr. Wilkinson’s paper had come at an opportune time, 
when the tendency of legislation was to prevent the use 
of gunpowder in fiery mines. Whatever material 
was used, it was evident that the best would be 
that which produced no flame. He noticed that Mr. 
Wilkinson’s experience was that whilst with ordinary 
gunpowder and dynamite a flame was produced, with the 
explosive which Mr. Wilkinson used—viz., ammonite— 
no flame was produced with coal dust or gas. This was 
of the utmost importance in South Wales, where the 
majority of the mines were of a fiery character. The 
President said that this was a most important matter, 
but so far he was bound to say that he was not confident 
that an explosive had been tound which was absolutely 
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flameless. Mr. Wilkinson remarked that he had been 
conducting experiments with ammonite for three or four 
years in all the collieries he was connected with, which 
were amongst the most fiery in the South Wales coalfield, 
and the results had been successful. 


Pembroke, Pendine, and Carmarthen Railway —A Bill 
is to be introduced into Parliament next session to 
authorise the construction of a line under this title. The 
Bill is divided into four heads, which deal respectively 
with the line from Carmarthen to Pendine, from Pendine 
to Kilgetty, from Kilgetty to Rhoscrowther, and with 
the pier head ot that place. 








New Zsatanp Coat.—The output of coal from the 
Westport and Greymouth mines in September was as 
follows: Westport, 16,924 tons ; Greymouth, 15,295 tons. 





American Locomotive BuiLpinc.—A large locomotive 
has just been turned out from the Union Pacific shops at 
Omaha, The engine stands 15 ft. 5 in. from the rails to 
the top of the smoke-stack. The boiler is 5 ft. in dia- 
meter and 23 ft. 48 in. long, with 252 2in. tubes, each 
11 ft. 64 in. long. The pressure is 180 lb. 





CaLcaIRN AND Corowa (N.S.W.) Ratmway.—This line 
has been opened for traffic. It is 47} miles in length, and 
will serve as a feeder to the Great Southern Railway of 
New South Wales. The permanent way is fairly level, 
the most severe gradient being 1 in 75, and the sharpest 
curve having a 20-chain radius. The line is fenced 
throughout, but the level crossings are open, and have 
on each side what are known as cattle stops. The rails 
used are 60 Ib. steel ‘‘I” rails, and the sleepers, which 
are of iron-bark, are 2 ft. 9 in. apart. There are six 
stations on the new line. The whole line was carried out 
by Messrs. Horne and Shand. Corowa is 403 railway miles 
from Sydney, and 175 railway miles from Melbourne. 


LisMORE AND GRAFTON(N.S.W.)Rartway.—The stand- 
ing committee of the New South Wales Parliament on 
Public Works has had a discussion on the advisability of 
constructing the Lismore to Grafton Railway. Mr. O’Sulli- 
van had originally proposed that the Lismore and Casino 
section of the line should be proceeded with, but so much 
opposition was evinced that he subsequently suggested an 
amendment to his own motion. This provided that the 
work should be undertaken at a cost not exceeding 60000. 
per mile of railway constructed, and that the better- 
ment principle should be applied to lands served by the 
railway. The majority of the members present accepted 
this proposal, but others stated that as there was no 
power to apply the betterment principle, the motion 
could have no effect. It was, however, carried after the 
chairman had stated that he would strongly recommend 
that if the line from Lismore to Casino were constructed, 
dredging in the Richmond should be discontinued. 





Rawvon SEwERAGE.—A Local Government Board in- 
quiry was held at Rawdcn on Wednesday, the 8th inst., 
by Major-General Crozier, to consider an application 
from the Rawdon Local Board for sanction to borrow 
13 500/. for the sewerage and sewage disposal of Rawdon. 
Mr. W. H. Radford, C.E., of Nottingham, is the engi- 
neer of the scheme, and he explained that a provisional 
order had already been obtained for the compulsory pur- 
chase of 15 acres of land for sewage disposal. It was 
proposed to purify the sewage by chemical precipitation 
in tinks, followed by filtrationthroughland. The chemical 
mixers would be worked by a small waterwheel turned by 
the sewage, and also by a ram worked by a spring of water. 
The land was very suitable for filtration. Tunnels nearly 
a mile long would be required through the solid rock in 
the Apperley-lane and Underwood Drive. The sewers 
would be ventilated by a new plan designed to prevent 
the smells often arising from the common plan of open 
street ventilators. There would be exhaust shafts in 
convenient places, and very few open street gratings for 
air inlets, these latter being designed in such a way as to 
prevent their acting as outlet ventilators. The inspector 
carefully examined the district. There was no oppo- 
sition. 





Tuer Institution oF ELxcTRicAL ENGINEERS.—The 
annual dinner of this society was held on Friday last at 
the Holborn Restaurant ; the president, Professor W. E. 
Ayrton, F.R.S., being in the chair. Amongst those 

resent were Mr. Mundella, M.P., Sir Courtenay Boyle, 

rofessor Crooke:, F.R.S., and Sir James Sivewright. 
Dr. William Anderson, I°.R.S., president of the Institu- 
tion of Civil Engineers, and Professor Fitzgerald, presi- 
dent of the Physical Society, were also present. Amongst 
the toasts was that of ‘‘The Engineering Societies,” 
which was proposed by Mr. Latimer Clark, past-presi- 
dent of the Institution, who claimed that the prosperity 
of this ccuntry was due more to engineers than to 
politicians, who took unto themselves the greater part of 
the credit. Mr. Mundella, in reply to the toast of ‘Our 
Guests,” proposed by the chairman, disclaimed the re- 
sponsibility for the Act of 1888, which the chairman had 
referred to as making electric lighting possible in this 
country, as he was not then in office. He caused some 
amusement by reading out the definition of an alternat- 
ing ampere as proposed by the Board of Trade Com- 
mittee on electrical standards, which runs as follows : 
“That an ——- current of one ampere shal] mean 
a current such that the square root of the time average of 
the square of its strength at each instant is unity.” 
Many engineers even will sympathise with Mr. Mundella 
in his difficulty in understanding the above, though when 
expressed symbolically, rather than in words, its meaning 
is obvious enough. But, possibly, the official fount of 
type does not include the sign of integration. 





MISCELLANEA. 

Ture Amalgamated Association of Iron and Steel 
Workers has officially declared that the strike at Messrs. 
Carnegie’s mills at Homestead and Beaver Falls is at an 
end. 


The auditorium building at Chicago is to be lighted 
by electricity by means of an isolated plant which will 
be the largest of the kind yet built. The installation 
comprises 25,000 incandescent and 200 arc lamps. 


Mr. David Joy, the inventor of the well-known valve 
gear, is applying for an extension of his patents for ‘‘im- 
provements in steam engines.” Caveats from those 
opposing the extension must be filed before December 20 
next. 

The — receipts of the twenty-three principal rail- 
ways of the United Kingdom for the week ended Novem- 
ber 13 amounted, on 16,4174 miles, to 1,374,665/., and 
for the corresponding period of 1891, on 16,323 miles, tc 
1,364,013/., an increase of 944 miles, or 0.5 per cent., and 
an increase of 10,652/., or 0.7 per cent. 


The seventh meeting of the fifty-fourth session of the 
Liverpool Polytechnic Society was held at the Royal 
Institution, Colquitt-street, on Monday evening, Novem- 
ber 21, Mr. Thos. L. Miller, Assoc. M. Inst. C.E., in 
the chair, when a paper on ‘‘ Electric Traction” was read 
by Mr. Francis G. Baily, B.A., A.M. Inst. C.E., of Uni- 
versity College, Liverpool. 

The telephone line which has just been opened between 
New York and Chicago is the longest in the world, the 
distance between the two cities being 950 miles. The line 
consists of two No. 8 hard-drawn copper wires weighing 
435 lb. per mile, so that the circuit contains 826,500 lb. 
of copper. The poles are of cedar, and average 45 per 
mile, making a total of 42,750. Such has been the success 
of the line, so far as clearness of articulation goes, that it 
is already proposed to extend it to San Francisco. 


The new Westinghouse lamp, which has been designed 
with a view to getting round the decision of the United 
States Supreme Court upholding the Edison patent, is 
shortly to be put on the market. The lamp is in two 
parts, the globe being blown separately with a thick 
neck, which is ground to a perfect conical surface, for 
the reception of astopper. The latter, ground to corre- 
spond, has fused into it two stout leading-in wires, not 
of platinum, the ends within the lamp being reduced in 
size for the reception of the filament. The stopper, with 
the filament mounted, is inserted into the globe, which 
is then exhausted. Finally, as an additional protection 
against air leakage, a special cement is applied to the 
joint. On this system of construction burnt-out lamps 
can be easily repaired, new filaments being inserted. 


A German inventor of Mayence has discovered that 
Portland cement can be used as a substitute for rubber 
and asbestos preparations in the packing of steam joints. 
From extensive practical trials this cement packing is 
found to be quite as efficient as the others hitherto em- 

loyed, and its cost is only one-tenth that of the others. 

he cement is made into a paste with water and spread in 
alayer from } in. to 4 in. in thickness over the surface of 
the metal. The plate or cover to be fixed is then placed 
in position, and the screws are simultaneously screwed 
down very slowly. After the layer has been compressed 
to about 4 in. in thickness the screwing is stopped and 
the cement allowed to harden for four hours. The screws 
are then turned further, and the edges plastered again 
with cement. The joint is complete in eight hours after 
the making of the cement. From the above it would, 
however, appear that the sum saved by the use of a 
cheaper material, such as Portland cement, is out of all 
proportion to the time and trouble wasted in its use. 


In a report presented to the American Street Railway 
Association at their Cleveland meeting, on ‘‘ A Model 
Electric Street Roadbed and Underground Wiring,” Mr. 
G. W. Baumhoff states that in putting in a new line 
satisfactory results will be obtained by constructing the 
roadbed as follows: ‘‘ Remove all earth to a depth of 
8 in. below the bottom of the cross-tie the full width of 
the trench ; then roll thoroughly with a heavy four-horse 
or steam roller ; then spread a layer of cinders, crushed 
rock, gravel, or furnace slag, from 6 in. to8 in. in thickness, 
and roll it until the layer is well bedded and levelled. A 
trench, 7 ft. wide, with a layer of 8 in. as above, will require 
24,640 cubic feet of material per mile, which, at 34 cents, 
will cost 862.40 dols. Atthe same time some 912 cubic 
yards of earth must be removed, costing 228 dols., and 
the rolling will cost about 50 dols. per mile, making in 
all a total of 1140 dols. per mile of single track. The 
cross-ties, if of wood, should not be less than 5 in. by 
8 in. for rails weighing 56 lb. per yard if laid 27 in. from 
centre to centre. The rail should be cf the girder type, 
with a wide foot. 


According to the report of M. Thomson on the French 
Marine Budget, the guns now under construction for the 
French Navy are as follows: At Ruelle, of steel—1 of 
16.54 in., 15 of 13.39 in., 12 of 11.81 in., 7 of 10 72 in., 10 
of 7.64 in., 62 of 6.49 in., quick-firing, 1 of 6.49 in. of the 
hitherto unheard-of length of 90 pon li 168 of 5.46 in. 
quick-firing, 77 of 3.95 in. quick-firing, and 8 of 2.57 in. 
quick-firing ; cast guns—10 of 12.6 in., 1 of 11.81 in., 6of 
10.79 in., and 9 of 9.45 in. At Havre, 29 of 3.94 in. 
_— (Canet), 24 of 3.94 in. quick-firing (Canet- 

uelle), and 6 of 6 30 in. enlsdedhilae: tenet tea e). In 
addition, 8 of 551 in. quick-firing, at Havre, and 8 of 
5.51 in., at Creusot, are upon the point of being ordered. 
These arrangements will give to the French Navy three 
different systems of breech action—namely, the Naval, 
the Canet, and the Creusot. Of smaller quick-firing 
guns, 49 of 2.57 in., and 200 of 1.84 in. and 1.4 in. are 
being completed. In all, therefore, 709 guns are to be 


built. The experiments with the Maxim 1.4-in. automatic 
gun have given such results that it is expected that a few 
specimens of this weapon will now be ordered to be sup- 
plied to ships. 


A revised regulation has been issued by the Admiralty 
on the subject of patents for inventions. It states that 
any Officer or subordinate employed in a civil capacity in 
an administrative, a manufacturing, or an experimental 
department under the Admiralty is to understand that 
he accepts such employment subject to the condition 
that if he is desirous of taking out a patent for any in- 
vention he shall, before seeking provisional protection, 
obtain their lordships’ approval, the application being 
made through the head of his department and accom- 
panied by a full description of his invention. Permission 
to patent will not be granted as a matter of course, but 
each application will be dealt with according to the cir- 
cumstances of the case. Where the invention is, or may 
be, applicable to the use of Her Majesty’s service, their 
lordships’ approval, if granted, will be subject to such 
conditions as to assignment of the patent or to its use by 
the Government as they may think fit to impose. In 
defining such conditions, and in the settlement of terms 
for the use of the invention, regard will be had to any 
facilities in originating, working out, and perfecting the 
invention which the inventor may have enjoyed by reason 
of his official position. 


The Journal of the Ministry of Finance in Russia has 

ublished some statistics with regard to the traffic of the 

ranscaspian Railway, which was opened from the shores 
of the Caspian Sea to Samarcand in May, 1889, the length 
of the line being nearly 900 miles. Before the construc- 
tion of this line, the only means of communication 
between the industrial centres of Russia in Europe and 
Central Asia was the caravan route of Kazalinsk, whence 
the Russian merchandise was sent on to Khiva, Bokhara, 
Samarcand, and Tashkent. Since the opening of theline 
the export of Russian goods has gradually increased by 
more than 110 per cent., amounting to over 11 million 
poods last year; during which period the number of 
passengers was 202,408. exclusive of about 40,C00 soldiers. 
The principal article of export was sugar, coarse and re- 
fined, and this sugar is a great rival in the Central Asian 
markets to that which is imported from India by way of 
Candahar and Herat, and from Marseilles by way of 
Bender-Abbas. The principal imports into Russia from 
Central Asia are cotton, grain, wool, and raisins, and 
since the opening of the railway the quantity of cotton 
has increased from half a million to two-and-a-half 
million poods, of which more than a million — came 
from Samarcand, and half a million from Bokhara ; the 
other places which contributed the most being Amu- Daria, 
Karkul, Askabad, and Merv. The Transcaspian line has 
also favoured the import into Russia of Indian tea, about 
4,000,000 lb. having been imported thence last year. 


Mr. S. B. Doig, M. Inst. C.E., has reported to the 
Corporation of Bombay upon the working of the Shone 
system of sewerage at hate. In his report Mr. Doig 
states that the following objections had been urged against 
the system by its principal opponent : (a) That the smell of 
the exhaust air from the ejectors was most offensive in 
consequence of its contact with the sewage while under 
pressure. (b) That the noise made by the ejectors, when 
discharging, was liable to frighten horses passing in the 
street, and thus might be the cause of serious accidents. 
(c) That, ome to the faulty design of the ejectors, they 
were not reliable, and that sewage and air were as likely 
as not to escape the wrong way, and cause serious damage 
tothe gravitating sewers. (d) That theinitial cost was enor- 
mous. (e) That the annual cost of maintenance was also 
excessive. As regards the first charge, Mr. Doig states that 
on placing his head almost under the manhole durin 
successive discharges of the exhaust, no offensively bad 
small was perceived. As regards the second charge, he 
states that he found the ejectors working practically 
noiselessly. With reference to the third charge, he learns 
that as yet the ejectors have never failed to do their work. 
The initial cost was also not high, being about 1/. 6s. 1d. 
per head, the floating population of the town being 
omitted from the reckoning, and the subsoil being such 
that all the gravitating drains had to be made of imported 
cast-iron pipe instead of earthenware, as would usually 
be done. The engines which work the ejectors gave 
one horse-power per hour for 2.47 lb. of coal, a very satis- 
factory result. 








NortTHERN Paciric RAILROAD.—This company appears 
to have fallen into the common American error of increas- 
ing its responsibilities more rapidly than itsresources, In 
1891-2 the fixed charges and rentals increased, in round 
figures, 3,336,000 dols., while the increase in the net 
earnings was barely 2,200,000 dols. As a consequence of 
this the dividends paid on the preferred stock in 1891-2 
only amounted to 2 per cent., as compared with 4 per 
cent. in 1890-1. The surplus carried forward from 1891-2 
was also 335,000 dols. less than the corresponding surplus 
in June, 1891. 





MANHATTAN ELEVATED RaILROADS.—A recent Colum- 
bian railway celebration in New York greatly increased the 
traffic on the elevated railroads of that city. The number 
of passengers carried over the Manhattan Elevated Rail- 
road in three days was as follows: Monday, October 10, 
945,002; Tuesday, October 11, 901,325; Wednesday, 
October 12, 1,075,537. It will be seen that the average 
number of passengers carried during the three days was 
no less than 973,954 per day. On the occasion of the 
centennial ade in 1889, 867,00C passed over the line 
in twenty-four hours; but it will observed that, in 
the phraseology of the day, the “‘ record” of 1889 has now 





been broken. 
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SLEEPING CAR FOR THE COMPAGNIE INTERNATIONALE DES WAGON-LITS. 


CONSTRUCTED BY THE MIDLAND RAILWAY-CARRIAGE AND WAGON COMPANY, LIMITED, SHREWSBURY. 
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West VIRGINIAN CoAL.—A recent remarkably quick run 
of the Cunard steamer Umbria to New York is regarded 
asa great proof of the suitability for ocean steamers of 
West Virginian Pocahontas coal. 





TraLiaAn Raitways.—The aggregate length of railway in 
operation in Italy at the close of June, 1891, was 8298} 
miles, as compared with 8196} miles at the close of June, 
1890. The aggregate revenue acquired upon the Italian 
lines in the twelve months ending June 30, 1891, was 
9,859,217/., as compared with 9,966,075. in the twelve 
months ending June 30, 1890. 





Giascow Harsour Works.—Mr. James Deas, engi- 
neer to the Clyde Navigation Trust, in a report issued 
this week, states that during the past financial year 
1,598,984 cubic yards of material were dredged from the 
river, the largest quantity ever dredged in one year. Of 
that total 651,648 cubic yards were taken from new 
works, principally the Cessnock Docks. One of the 
dredgers (No. 1) raised 646,080 cubic yards, the engines 
working 3417} hours, so that the quantity raised per hour 
was about 189 cubic yards, or 1890 cubic yards per day of 
ten hours. Asa matter of fact, the average number of 
hours worked per day, excluding Sundays only, was 
10.9 hours, so that the day’s work represents 2060 cubic 
yards. No. 8 dredger raised 401,360 cubic yards, the 
engines working 2477} hours, while No. 9 dredger raised 








491,640 cubic yards, the engines working 2820 hours. 
These two were not so largely engaged on new works, 
whereas No. 1 was for half its time amongst the fine sand | 
ia the New Cessnock tidal basins. For the present the | 
dredgings are placed in Loch Long, but objection has 
been taken, public opinion is agitated, and proposals are 
aired in the newspapers in favour of lands on the banks 
of the river being reclaimed. But the difficulty is that | 
proprietors desire fabulous prices for what is now useless 
urreclaimed land. Progress is being made with the new | 
Cessnock Docks, and at the date of the report 4244 lineal | 
yards of quay wall were either completed or approaching 
completion. A two-storey shed is being put up along one 
of the wharves, while in the construction of a large 
graving dock 68,844 cubic yards of material have been | 
excavated, and a sheet-piled cofferdam constructed across | 
the entrance of the new dock. The report is very com- 
plete, and contains much suggestive information. 
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THE PANAMA OANAL DIRECTORS. 

THE news that the French. Government had 
authorised the prosecution of the directors of the 
Panama Canal Company took Europe by surprise. 
Had this occurred at the time the bubble burst, 
and when thousands of investors were smarting 
under the loss of their hoardings, no one could 
have been astonished ; but now that the share- 
holders have grown accustomed, if not resigned, to 
their positions, it seems a little late in the day to 
inaugurate an inquiry. We know that the law 
grinds slowly, and that it does not consider an 
offence expiated by mere lapse of time, but in cases 
of this kind it is only set in motion by the force of 
popular opinion, and once this is spent its motive 
power is usually gone. Of course we are assuming 
that no actual fraud in its barest and commonest 
form has been perpetrated. Whatever faults may 
have been committed by M. de Lesseps—and they 
have undoubtedly been many and grave—there is 
no reason to believe that he is the richer for the 
unfortunate enterprise of which he was the moving 
spirit. In the general scramble which took place 
for a share of the plunder he bore no part, and 
probably the worst that can be alleged against him 
is that in the first instance he undertook a work 
for which he was totally incompetent, while in his 
later appeals he affected a sanguine feeling that the 
facts in his possession did notwarrant. But although 
such offences as these are often regarded leniently 
after the first burst of indignation have subsided, 
they become very grave when they lead to the utter 
squandering of 52,000,000/. sterling. It must be 
remembered that M. de Lesseps, and he alone, is 
responsible for this money. It was the glamour of 
his personality that drew it out of the hoards of the 
French peasantry and bourgeoisie ; it was staked 
on his reputation and paid to his credit, perfectly 
irrespective of the merits of the scheme he had 
taken up. Without him engineers might have 
drawn plans, and financiers might have issued 
prospectuses for a decade, and yet they would not 
have obtained a tithe of this sum from the wary 
classes to whom le yrand Frangais appealed. The 
Panama Canal was a one-man undertaking from 
beginning to end. Had it succeeded, that man 
would have reaped all the laurels, and his already 
great reputation would have been still further in- 
creased. Probably he is the best known of all 
living Frenchmen. Rulers, statesmen, and poli- 
ticians come and go so fast in the Gallic Republic 
that the average foreigner seldom obtains a distinct 


3!grasp of their individualities, and when their 


short periods of prominence are over they become 
lost in the shadowy crowds that preceded them. 
But De Lesseps was known all over the world as the 
constructor of the Suez Canal, and the man who 
defeated the efforts of English diplomacy. Probably 
it was the latter consideration more than the former 


5 | that made his reputation with the less intelligent of 


his native admirers. In spite of foreign opposition 
he had added to the glories of France in a land 
which she had always coveted, and at the same 
time he had gained very fat dividends for his share- 
holders. Both the sentimental and the frugal 
sides of the French character were gratified, and 
by the universal acclamation of the lower and 
lower middle classes he was raised to the position 
of the first man in the country. It was on the 
strength of this position, on the belief that was 
felt in his ability to conquer difficulties, that fifty- 
two millions sterling were staked and lost. 


j, | larity in the two cases. 





It was natural enough that the French peasant 
should imagine that the man who had cut one 
isthmus could cut another. The engineering difti- 
culties at Suez have always been greatly exagge- 
rated, while those at Panama have never yet been 
fully stated, so that there was an apparent simi- 
But M. de Lesseps himself, 
in spite of his sanguine temperament and the con- 
fidence that comes of success, must have been pain- 
fully aware of the differences in the two cases. He 
never professed to be an engineer, although half 
Europe persisted in attributing that character to 
him, and no one knew better than he wherein lay 
the difficulties and the advantages of his Egyptian 
undertaking. On the one side he had arrayed 
against him the determination of England not to 
have an easier route to India opened to her foes, 
while on the other he was aided by the co-operation 
of an irresponsible Eastern ruler, on whose vanity 
and cupidity he knew how to play like a musician 
on his instrument. By aid of diplomacy and per- 
sonal influence—arts in which M.. Lessseps stands 
unexcelled — he foiled Lord Palmerston and 
managed the Khedive. The latter could provide 
him with labour and money, and he spent both 
with a lavish hand. The unfortunate fellaheen 
were driven in hordes to the canal works, to toil 
under conditions which recalled the Israelitish 
bondage; what they suffered and how many 
perished no one will ever know. In the hour of 
embarrassment the Egyptian Treasury could be 
drawn upon, and the crisis tided over. But in 
spite of these two almost incalculable advan- 
tages, and of the easy character of the work— 
the cutting of a ditch through a level sandy 
waste —there were times when even the brave 
heart of M. de Lesseps must have faltered as he 
carefully reckoned up the difficulties by which 
he was surrounded. Probably the recollection of 
those times had faded to a mere shadow when the 
“Divider of Isthmuses” was invited to attack 
Panama, or else even he, in spite of his light- 
heartedness and of the vanity of age, must have 
perceived that of all his great qualities only one 
was applicable to the task before him—namely, that 
of drawing money from the myriad hoards of his 
poorer countrymen. Diplomacy was not needed, 
for the Government of Columbia was only too 
anxious to find itself set on one of the great high- 
ways of the world. All Europe looked favourably 
on the project, and in the United States the oppo- 
sition was not of a serious nature. There was no 
one to be coerced, cajoled, or circumvented. Dif- 
ficulties of other kinds there were in abundance: 
a climate that is a byword ali over the world, an 
utier absence of native labour, a rainfall unequalled 
elsewhere, and engineering problems of stupendous 
magnitude. Towards meeting these obstacles there 
was the result of a hurried survey made by MM. 
Wyse and Reclus, and an indefinite resolution 
passed by an International Congress which as- 
sembled on May 15, 1879, only a small propor- 
tion of the members of which were engineers. On 
such scanty grounds as these M. Lesseps under- 
took the task of constructing the canal. Said he: 
‘* A general who has gained one battle cannot 
refuse to win a second. I had not thought of 
devoting myself to this enterprise, but since you 
wish it I will undertake it.” This was on the last 
day of May, but previously he had told the con- 
cessionaires that if he aided them it would only be 
on the condition that everything was surrendered 
into his hands and that he was perfectly uncon- 
trolled. ‘‘I will be solely responsible; no one 
sha}l have any responsibility but myself.” It was 
with this clear understanding that he undertook 
the work, and it is not now possible for him to 
divest himself of the responsibility. 

In a very short time after the sitting of the Con- 
gress, on August 6, 1879, an attempt was made to 
float 800,000 shares, but they were only partly sub- 
scribed. Immediately M. de Lesseps set himself to 
create an enthusiasm in favour of the canal, espe- 
cially among the small bowrgeoisie, the peasants, and 
the shopkeepers. ‘‘ These are the men who made 
Suez,” said he ; ‘‘they shall make Panama.” On 
September 1 appeared the first number of the bi- 
monthly journal devoted to the new work, and on 
December 8, M. de Lesseps, with the Technical Com- 
mission, embarked for Panama, where he stayed 
fifty days. Before he left, the first sod was cut 
with all the solemnity that the United States of 
Columbia could lend to the occasion. He then 
commenced a crusade, which no one could have 
conducted better than he, through the chief towns 
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of America, France, England, Holland, and Bel- 
gium, and when on December 7, 1880, 600,000,000 f. 
(24,000,000. sterling) were asked from the public, 
double that amount was offered. And all this for 
the execution of a project that had never been sub- 
mitted to the inquiry of any competent tribunal, 
and which was inaugurated after an engineering 
picnic of fifty days’ duration. 

For some time all appeared to go favourably. 
Immense stores were despatched to Colon, labourers 
were gathered, contracts were let, and the easier 
parts of the work, at the Atlantic end, made good 
progress. But gradually ominous rumours spread, 
and in 1886, when more money was wanted, powers 
were sought to issue obligations a lots to the extent 
of 600 million francs; the matter was, however, 
adjourned by the Parliamentary Committee to 
which it was referred, Thereupon M. Lesseps 
offered the shareholders the same sum in obliga- 
tions nouvelles, and 458,802 were taken up. Up 
to the end of June, 1886, the expenditure was 
21,069,056/. The loan of that year was put on 
the market at 55 per cent. discount, and realised 
only nine millions sterling. Itis not worth while to 
follow all the efforts that were made to raise money, 
each time with increasing difficulty ; it will be sufti- 
cient to give the figures of M. Achille Monchicourt, 
the liquidator, as to the amount spent ; the nominal 
value of the share capital and debentures is pro- 
bably much greater. 





Preparatory works and organisa- £ 
tion ... - kis Ry aa 7,000,000 
Concession and general expenses... 2,560,000 
Advertisements, taxes, &c. ae 3,520,000 
Construction, material, and trans- 
port ... ies oe ao oe 6,640,000 
Contractors... a ma oa 17,720,000 
Purchase of Panama Railroad _... 3,720,000 
Paid to shareholders as interim in- 
terest and invested for payment 
of lottery bonds ... oe a 10,840,000 
52,000,000 


The history of the undertaking is to be read in 
our columns* in considerable detail, and it is not 
worth while to go over it again. The great faults 
of the management were want of organisation and 
excess of red tape. This is a curious combination, 
but it existed on an immense scale. Probably the 
want of organisation was a reflex result of the 
character of the chief. M. de Lesseps fixed his 
eye on the end he wished to attain, and took little 
heed to the means. He saw in imagination 
a traflic that would yield an enormous re- 
venue, and as the expenses mounted up his 
cstimate of the tolls to be obtained increased 
in a like proportion. His faith was unbcunded, 
and seemed to infect all below him, or else surely 
the work would have been done on a different basis. 
Before the canal could be really commenced in good 
earnest it was absolutely necessary to provide for 
the fearful floods that rage over its site, and yet 
scarcely anything was done to mitigate these. The 
soft greasy clays of the Culebra section wanted 
draining to enable the banks to stand firm, but this 
was neglected, and the main cut carried forward 
only to be filled again and again. The great anxiety 
seemed to be to get the canal so far excavated that 
the French nation should be morally pledged to its 
completion. When it was at length found that a 
level cut from sea to sea could not be made, the 
design was modified by the introduction of locks, 
and financial security was invoked by the parade 
of a contract with M. Eiffel, whose name carried 
great weight in France. 

The want of organisation, however, was not con- 
fined to the engineerirg plans. The business 
affairs were in an equally deplorable state. Con- 
tracts were drawn and let in the loosest possible 
fashion, and without any definite estimates to base 
them on. So ignorant were the officials that some 
contracts were sublet, it was statec, several times, 
and at each stage a very considerable propor- 
tion of the whole fell to the shares of those who 
transferred their responsibilities in this easy 
fashion. In some sections a price per cubic 
metre was accepted to include the excavation 
of both soft ground and rock ; the contractor then 
proceeded to get out the earth, claiming his pay- 
ments each month, and when he had finished this 


* See ENGINEERING, vol. xxxv., page 88; vol. xxxvi., 
pages 65, 131, 263, and 366; vol. xxxvil., page 361; 
vol. xxxviii., e 460; vol, xli., pages 331 and 383; 
vol, xlii., page 23; vol. xliv., pages 151, 215, and 555; 
vol. xlv., pages 17, 95, and 571; vol. xlvi., page 607; 
vol, xlvii., pages 30, 115; vol. xlviil., page 512. 


he threw up the job, leaving the rock untouched, 
and paid his forfeit money, finding himself very 
much to the good. It was not for want of surveil- 
lance that such things were done, for there were 
800 French engineers on the isthmus that wrote 
‘* chief” after their names, and who probably drew 
salaries in accordance. On all sides there was 
waste. Money was spent lavishly in influencing 
public opinion in favour of the project ; work was 
done in the wrong order ; it was done by inefficient 
means, and often done twice over. Everything 
was sacrificed to effect. At each annual meeting 
there must be a large total of excavation to parade 
before the shareholders, and keep them content. 
M. de Lesseps read them the figures and repeated 
his assurances that in 1889 the canal would be com- 
plete, when every one of his 800 engineers must 
have known this to be impossible. It really seemed 
as if M. de Lesseps thought that the Panama 
Canal was like that at Suez, a matter of ‘‘ extrac- 
tion””—so much digging and dumping. 

Whatever feeling of antagonism there may have 
been in this country at one time to M. de Lesseps, 
it has entirely faded away, and nowhere has he 
more real admirers than here. His great talents, 
his magnificent self-confidence, his untiring efforts, 
and his magnetic personality are all fully appre- 
ciated, and the news that he is to be exposed 
to a criminal trial comes like a shock. But, after 
the first surprise is over, it is difficult to find good 
arguments to exculpate him, particularly when we 
remember that his example is one that is only too 
likely to be followed by men of meaner aims than 
himself. To realise the utter recklessness of his 
scheme, we have only to compare it with the Man- 
chester Ship Canal. This latter was passed three 
times through the ordeal of double Parliamentary 
inquiries, and it had the benefit of the advice or 
criticism of nearly every eminent hydraulic engi- 
neer in this country, besides that of Captain 
Eads, the greatest living authority at the time. 
Twice it was remodelled to meet the attacks of 
its opponents, and when it finally emerged there 
was not a weak point connected with it or with 
the estimates that had not been pointed out and 
strengthened. Yet, after all this, it will probably 
cost fifteen millions instead of eight ornine. It is 
difficult to believe that one-tenth so much thought 
and criticism had been expended on the Panama 
Canal when the second appeal was made to the 
shareholders, while the difficulties were certainly a 
hundredfold those at Manchester. An Interna- 
tional Congress had certainly sat, but their de- 
cision was based on a few imperfect surveys, 
and in the final voting all classes of members 
joined, although many of them were there in the 
character of financiers and business men. M. 
de Lesseps made a needless statement when he 
said he would assume the entire responsibility ; his 
action placed it on his own shoulders, and nothing 
can dislodge it. Had he appealed to the educated 
classes, he might now retort on them, ‘‘ You were 
as well able to judge as I,” but he went deliberately 
to a class of people who are supremely ignorant of 
everything beyond the confines of their own 
country. He asked them to stake millions on a 
project of which he knew nothing, and which he 
was entirely unable to manage, and when the real 
facts of the case came to light, he was either unable 
to understand them, or he wilfully misled his share- 
holders. It is no wonder that the official liquidator 
has forced on an inquiry, for it would be ruinous 
to any community to allow such actions to pass 
unchallenged. 





PRIVATE BILL LEGISLATION. 

Ir is to be hoped that the problem of remodelling 
the empire will not prove so exciting to the members 
of Parliament, when they meet next year, as to unfit 
them for the humdrum duties of Private Bill legisla- 
tion, for this less thrilling work will demand much 
of their attention. When their predecessors vacated 
their seats last summer, a few weeks before the 
usual time of adjournment, they provided material 
in readiness for the spirit of industry which all new 
Parliaments display, by arranging that the schemes 
before them should be taken up in the new Parlia- 
ment at the stage at which they left them. There 
are thus a large number of Bills that have passed 
through a part of their stages, and which will need 


to be completed before a serious attack can be|T 


made on those which really belong to the forth- 
coming Session. Whether these latter will be 





more or less numerous than the average it is 





scarcely possible to tell at present, for there still 
remains nearly a week during which particulars can 
be lodged. At present the indications point toa 
small number of enterprises, and those not of a 
very important character. According to our annual 
custom, we commence to indicate the outlines of 
the chief engineering projects of the year, taking 
the particulars from the London Gazette. 

Naturally most of the great railway companies 
want powers to effect alterations or extensions, 
and as they are not hampered by lack of funds or 
by uncertainties as to whether they can carry out 
their plans if they are passed by Parliament, they 
generally deposit their Bills a week or two in 
advance of less fortunate promoters. We will, 
therefore, take these first. The Great Eastern 
Railway Company propose to make two short lines 
near the metropolis, the first being wholly in the 
parish of West Ham, from the Colchester main 
line to the north-west side of High-street, Strat- 
ford; and the second, also in West Ham, from 
Leyes-road to a junction with the Beckton Rail- 
way of the Gaslight and Coke Company, in East 
Ham. In the county of Suffolk they propose 
to make two branch lines, starting from the 
Felixstowe Branch Railway in the parish of 
Walton, and, after joining with each other, ter- 
minating at Felixstowe. In Norfolk they want to 
construct a line from North Walsham station to 
the authorised Mundesley branch of the Eastern 
and Midlands Railway, near Antingham-road. 
Several widenings and improvements are projected 
on the Lynn and Hunstanton branch, the Ely and 
Peterborough branch, the Hertford branch, the 
Cambridge main line, the East Suffolk line, the 
Beccles and Lowestoft branch, the Colchester main 
line at Chelmsford, and the Lowestoft Harbour 
lines ; also widenings in the parishes of St. Margaret, 
King’s Lynn, Brundall, North Barsham, and East 
Barsham. 

By a separate Bill the Great Eastern Railway 
Company provide for the construction of a new 
line, commencing by a junction at Barnwell with 
the Cambridge and Ely main line, and terminating 
at Cherry Hinton by a junction with the Newmarket 
branch. This new line will be accompanied by a 
widening of the main line, and by an improvement 
of the Cambridge station. 

The Lancashire and Yorkshire has a very modest 
programme, mostly confined to alterations designed 
to facilitate the handling of traffic. These include 
a railway commencing in Clayton West and termi- 
nating in Darton to join the West Clayton and 
the Barnsley branches ; a railway commencing by 
a junction with the preceding and terminating 
in a junction with the Barnsley branch near Haigh 
station ; a widening of the Clayton West branch 
from the Huddersfield and Penistone line to West 
Clayton. At Oldham new roads and streets are to 
be made, and various alterations to roads and 
bridges are to be made in Accrington, Church, 
Wigan, Rochdale, Westhoughton, Summerseat, 
Manchester, Nelson, and Brighouse. The intru- 
sion of competing companies into the territory of 
the Great Northern Railway is obliging that com- 
pany to complete its network in the counties of 
Nottingham and Derby. It proposes a railway, 
No. 1, commencing by a junction with the 
Manchester, Sheffield, and Lincolnshire system 
at Kirby-in-Ashfield, and terminating by a 
junction with the Leen Valley Railway. A rail- 
way, No. 2, commencing by a junction with the 
above between Kirby and East Kirby, and joining 
the Manchester, Sheffield, and Lincolnshire Rail- 
way near where it crosses the Midland. A rail- 
way, No. 3, from No. 1 to the Kirby Colliery 
siding. A railway, No. 4, from No. 1, also to the 
Kirby Colliery siding. A railway, No. 5, from the 
Leen Valley line at Pleasley in Derbyshire, termi- 
nating with a junction with the projected Lanca- 
shire, Derbyshire, and East Coast Railway, passing 
through Pleasley, Shirebrook, and Upper Langwith. 
A railway, No. 6, commencing by a junction with 
No. 5, and joining the Lancashire, Derbyshire, and 
East Coast Railway, its entire length being in the 
parish of Upper Langwith. The construction of 
these lines will render unnecessary parts of the 
intended Leen Valley Railway, and those parts are 
to be abandoned. Widenings and alterations are 
intended in conjunction with the Midland Rail- 
way Company at Spalding, and from Bourn to 
wenty. 

The North-Eastern programme is short, and 
relates mainly to additional powers with reference 
to new existing railways, roads, footpaths, and 
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works. The railways include a line, No. 1, from 
West Sleekburn to Cambois, and forming a junc- 
tion between the Blyth and Tyne Railway and the 
Cambois branch. A line, No. 2, wholly in Cam- 
bois, connecting the Cambois branch to a projected 
jetty on the Blyth. A line, No. 3, wholly in the 
township of Amble, commencing near the Radcliffe 
wagon-way, and terminating with a junction with 
the Amble branch. A line, No. 4, also in Amble, 
commencing with a junction with the Amble branch, 
and terminating 175 yards north-east of the level 
crossing of the Radcliffe wagon-way and the rail- 
way. A line, No. 5, from the Port Clarence Rail- 
way, near Haverton Hill station, to a point near 
the confluence of Billingham Beck and the River 
Tees. Aline, No. 6, from Breflit’s siding to the 
Aire and Calder Glass Bottle Works, all in Castle- 
ford, Yorkshire. A line, No. 7, passing through 
Leeds, Temple Newsam, and Hunslet, from the 
Leeds and Selby Railway at Neville Hill to the 
bank of the River Aire. 

The counties of Derby and Nottingham will be- 
come covered with railways in a few years if all the 
present projects and those of the past year or two 
are carried out. The Manchester, Sheffield, and 
Lincolnshire Railway Company again come for- 
ward with several undertakings in those districts. 
These include a railway No. 1, commencing by 
a junction with railway No. 8, authorised by 
the Act of 1889, and passing through Duckman- 
ton, Bolsover, Staveley, Netherthorpe, Scarsdale, 
Scarcliff, Sutton Scarsdale, Palterton, Heath, Ault 
Hucknall, and Glapwell—all in Derbyshire. A 
railway, No. 2, commencing at the Tibshelf station 
of Railway No. 9, authorised by the Act of 1889, 
and terminating in the same parish. A railway, 
No. 3, wholly in Sutton-in-Ashfield, and joining 
the sidings of the New Hucknall Colliery Com- 
pany to the authorised line of 1889. A railway, 
No. 4, from the authorised railway, No. 9, of 
1889, commencing near the Alfreton and Mans- 
field-road, and terminating at Blackwell in Derby- 
shire. This line will pass through Sutton-in- 
Ashfield, Hucknall Huthwaite, South Normanton, 
and Blackwell. A railway, No. 5, commencing by 
a junction with No. 4 at Blackwell, and terminating 
at Normanton at the sidings of the Blackwell Win- 
ning Pit. <A railway, No. 6, wholly in Staveley, 
Derbyshire, running from the Manchester, Sheftield, 
and Lincolnshire Railway to the old Speedwell pits. 
A railway, No. 7, wholly in Chesterfield, connect- 
ing a siding of the Manchester, Shettield, and Lin- 
colnshire Railway with a siding on the west side 
of the Pilsley branch of the Midland Railway. 
A railway, No. 8, in Chesterfield, connecting rail- 
way No. 5, authorised by the Act of 1890, to a point 
in the parish of Hasland. A railway, No. 9, com- 
mencing in the parish of Ault Hucknall, near where 
railway No. 9, in the Act of 1889, crosses the 
Midland, and terminating at the Holmewood 
Colliery. A railway, No. 10, commencing by a 
junction at Clayton-street, Nottingham, with the 
Extension to London Railway of 1891, and termi- 
nating at the Clifton Colliery in Wilford. A rail- 
way, No. 11, from Friar’s-causeway, Leicester, 
and running through Blackfriars, Saint Nicholas, 
Augustine Friars, and Saint Mary, all in the 
borough of Leicester. The Bill seeks an extension 
of time for several previous Acts. 

After such a catalogue of mineral lines, it is a 
change to turn to the programme of the London 
and South-Western Railway, which is mostly 
confined to the construction of a graving dock and 


quay at Southampton. The dock is to be situated on 


the foreshore of Southampton Water, adjoining the 
Empress Dock. The Lancashire, Derbyshire, and 
East Coast Railway Company seek some altera- 
tions in their Act to enable them to carry out 
certain small deviations in the neighbourhood of 
Chesterfield, Bolsover, Sutton, and Elmton. The 
Cheshire Lines Committee do not wish to under- 
take any works whatever, their requests being 
confined to the purchase and sale of lands, 
and to other legal objects) The Midland and 
Great Northern Railways present a joint Bill 
to empower them to buy up the EKastern and 
Midlands Railways. A more important amal- 
gamation is mooted in a Bill to enable the 
London, Chatham, and Dover and the South-Eastern 
Railway Companies to unite into one. Such 
a partnership could not fail to be advantageous to 
the shareholders, while matters could scarcely be 
worse for the public than they now are. It is, 
however, noticeable that the Bill is promoted by 
the Chatham Company, the one that stands to gain 





most by the amalgamation. The Midland Company 
restrict their new works to two lines and two 
widenings. Of the former, the first will run through 
Wombwell, Darfield, Worsborough, Wath-upon- 
Dearne, Nether Hoyland, and ‘fankersley ; the 
second from Stroud-road through Tuffley, Whaddon, 
South Hamlet, St. Mary de Lode, St. Luke’s and 
St. Paul’s, Gloucester, and Hempsted to the Sharp- 
ness New Docks. The widenings include one from 
Brightside station, Sheffield, to Wincobank station, 
Rotherham, and a second in the parish of Aston. 

The vast extent of the London and North- 
Western Railway is evidenced by the fact that 
notice is given of new railways, deviations, altera- 
tions, and widenings in the counties of Hertford, 
Northampton, Warwick, Stafford, Derby, York, 
Buckingham, Lancaster, London, Leicester, 
Chester, Salop, Cumberland, Monmouth, Flint, 
and Carnarvon. The works themselves have very 
little engineering interest. Among them is a 
branch from the Rickmansworth line to the 
Croxley Paper Mills; a junction near Weedon 
between the London and Birmingham Railway 
and the Weedon and Daventry Railway ; a devia- 
tion on the Daventry and Leamington Railway for 
about two miles in the parish of Braunston ; a 
railway to Five Ways from near the Red Lion Inn, 
Little Norton ; an alteration of levels on the Ash- 
bourne and Buxton Railway, authorised in 1890, 
in the parishes of Tissington, Ashbourne (detached), 
Newton Grange, Eaton and Alsop, and Thorpe 
(detached) ; a railway at Sheffield commencing by 
a junction with the railway authorised in 1892, and 
ending on the east side of Wharf-street ; a widen- 
ing of the Stour Valley Railway in Birmingham, 
between near Monument-road and a point 250 
yards north-west of the junction of the Harborne 
Railway with the Stour Valley Railway. In con- 
junction with the Great Western Railway Company 
certain widenings are to be effected in the neigh- 
bourhood of Chester station. 

The Bill of the Metropolitan District Railway 
relates to an extension of time for the completion 
of the Acton Junction Railway, and to the aban- 
donment of the West Brompton Junction Railway. 
The Metropolitan Outer Circle Railway Company 
ask the authority of Parliament to abandon the 
works authorised in their Act of 1888. A large 
undertaking is foreshadowed in the Clapham Junc- 
tion and Paddington Railway, which is to run 
between these two points underground, the trains 
being propelled by electric power. The starting 
point is in Prested-road, 60 yards north of the 
junction of that road with St. Juhn’s Hill, Wands- 
worth-road, and the termination at the Bishop’s- 
road bridge over the Great Western Railway. In 
its route the railway will pass the Albert Hall, to 
which it will be connected by a subway. The 
generating station will beat Falcon-lane, Battersea, 
and on a plot of land to the south of the Albert 
Hall. 

The agreement between the two principal com- 
panies in Scotland, the Caledonian and North 
British, is again reflected in the notices of new 
schemes, for although both promote Bills, the works 
proposed are neither important nor competitive. 
The North British Company proposes to widen their 
station at Charing Cross, Glasgow, on the under- 
ground railway, by taking in part of an open piece 
of ground, Elmbank-crescent, adjoining the station, 
and demolishing the houses along one side of it, 
the idea being to lengthen the station by opening 
out the tunnel at one end, and also to form an 
island platform. There can be no question of the 
desirability of this increased length, as the part of 
the station openis much too short for the ordinary 
length of trains, there being long tunnels at both 
ends of the station. They are for ordinary double 
lines, so that no increased traffic can result from the 
widening of the station ; but there has been a long 
agitation for better ventilation in the tunnels, from 
which issue great volumes of steam and smoke filling 
the station, and making it difficult at times, notwith- 
standing somewhat narrow platforms, to see the 
trains, even by passengers standing in the open. 
It is hoped that by widening the station this will 
be overcome, a freer passage being allowed for the 
smoke. ‘he same company ask power to afford 
much-needed improved station accommodation at 
Helensburgh, and one or two other unimportant 
schemes are included, a noteworthy one being the 
building of a bridge over a level crossing on the 
main line between Edinburgh and Carlisle. The 
Caledonian Company seek powers to amalgamate 
with the Wemyss Bay Company, but as this line is 





at present worked by the company, and is to all 
intents and purposes a part of the system, the 
amalgamation is merely nominal, and involves no 
change. The company desire also power to widen 
the section of the line which joins the new Glasgow 
Central Underground Railway with the main 
system, and they further ask for an extension of 
time to carry out the underground line. 

The Glasgow and South-Western Company are 
promoting a scheme for the constructing of a new 
line to shorten their run to the coast, the traflic on 
the Firth giving rise to considerable competition 
amongst the companies. Besides these schemes 
by the leading companies, there are several short 
local lines promoted by small companies, the most 
important being that of the Glasgow, Yoker, and 
Clydebank Company, whose system is worked by 
the North British Company, and who will feel the 
opposition of the Caledonian Dumbartonshire line 
now being constructed into that territory. The 
Clydebank line is to be doubled—it is at present a 
single line—and extended to join the North 
British line. This same scheme was before Par- 
ment last session. 

In Shropshire it is proposed to form a new com- 
pany to construct a junction line between railway 
No. 3 of the Shropshire Railways Act of 1888, and 
the Shrewsbury and Wellington Railway, and a 
second junction line, starting near the same rail- 
way, but a distance of 10 miles from the first, and 
running through Hodnet, High Hatton, Peplow, 
Espley, and Hopton to the Wellington and Market 
Drayton line. The Bill also seeks to extend the 
time for the completion of works under the Shrop- 
shire Railway Acts of 1888 and 1891. In South 
Wales, the Pontypridd, Caerphilly, and Newport 
Railway seek powers to construct lines and widen- 
ings. These include a widening commencing by a 
junction with the Brecon and Merthyr Tydfil Junc- 
tion Railway, and terminating by a junction with the 
Tredegar Park Mile Railway ; a railway for connect- 
ing the part of the Tredegar Park Mile Railway used 
by the company with the part used by the Great 
Western Railway Company, a railway for connect- 
ing the part of the Tredegar Park Mile Railway 
used by the Great Western Railway Company 
with the part used by the Pontypridd Company. 
Three railways are projected by the Rhondda and 
Swansea Bay Railway Company. These include 
a junction between the railway No. 3, authorised 
by the company’s Act of 1890, and the railway 
No. 1 in the company’s Act of 1891 ; a railway in 
the parish of Llangynwyd from near the Cymmer 
station to a field No. 557 in the Ordnance map of 
the district ; a railway from near the terminus at 
Danygraig St. Thomas, Swansea, joining the lines 
of the Swansea Harbour Trustees, on the eastern 
side of the New Cut. 

We must conclude our list for this week by the 
projected railway from Broomhill to Amble, in the 
county of Northumberland, and passing through 
the townships of East Chevington, Togston, 
Hauxley, and Amble, with connection to the 
North-Eastern. We have noticed all the railway 
schemes of any importance lodged so far, except 
those relating to the crossing of the English 
Channel, which will probably not receive Parlia- 
mentary sanction in the next Session. Indeed, in 
the present state of political affairs it is quite pos- 
sible that promoters may find that they have 
wasted their time in trying to get opposed measures 
through Committee next year. 








PUBLIC WORKS IN NEW ZEALAND. 

A.tHoucH the New Zealand Government has 
prudently abstained during the last five years from 
any approach to lavish borrowing, which gradually 
weakened the credit of the colony in the past, it 
must not be assumed that public works have been 
altogether suspended. A portion of the revenue 
of the colony is set apart for the prosecution of 
such works, and the amount so set apart in the 
financial year ending March 31, 1892, was 350,070/. 
As a balance of 718,096/. remained unexpended on 
public works account at the close of March, 1891, 
it follows that the resources available for public 
works in 1891-92 amounted to 1,068,167/. The 
expenditure of the year was 491,612/., leaving a 
balance of 576,5551. at the close of March, 1892. 
This balance was, however, subject to liabilities 
outstanding to the extent of 313,871/., so that the 
effective balance in hand at the close of March, 
1892, was really 262,684/. As regards 1892-3 the 
colonial government proposes to devote 200,0001, 
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of the estimated surplus revenue of the year to 
public works. In addition to this, 50,0001. will be 
available under the Government Loans to Local 
Bodies Amendment Act, 1891, and some miscel- 
laneous credits to the extent of about 2000/. are 
also expected to be received. These sums, taken 
together, amount to 828,555/., and the amount pro- 
posed to be expended in 1892-3 is 661,7651., leav- 
ing an estimated cash balance at the close of March, 
1893, of 266,7901. 

The expenditure made for public works of various 
kinds in New Zealand to the close of March, 1892, 
including sums paid for for the purchase of sundry 
provincial and district railways, was 28,379,5411., 
the principal items being: Railways, 15,362,1101. ; 
roads, 3,604,9251. ; immigration, 2,145,987/. ; public 
buildings, 1,815,577/. ; purchase of native lands, 
1,248,875/. ; lighthouses, harbour works, and har- 
bour defences, 889,165/. ; works for defence pur- 
poses, 429,719/.; telegraphs, 634,421. ; and water 
works, 513,358/., &c. It should be observed that 
the 28,379,5411. further included departmental 
expenses since the formation of the colonial public 
works department. These expenses amounted to 
359,9651. The expenses and discount attending 
the negotiations of loans also figured in the 
28,379,5411. for 1,921,572I. 

The length of railway completed and handed over 
for working to the New Zealand Railway Com- 
missioners in 1891-2 was 31 miles 8 chains, viz., the 
Glenomara section of the Catlins line, 6 miles 18 
chains; and the Hindon and Middlemarch section 
of the Otago Central line, 24 miles 70 chains in 
length. The aggregate length of railway in operation 
in New Zealand at the close of March, 1892, was 
1867 miles. The revenue acquired in 1891-2 was 
1,115,431/., and the net profit realised for the 
year, after deducting working expenses, was 
408,914!., or 12,084/. less than the net revenue 
realised in 1890-1. The net return in 1891-2 upon 
the capital invested in New Zealand Govern- 
ment railways was 2/. 15s. 9d. per cent., as com- 
pared with 2/. 18s. 11d. per cent. in 1890-1, and 
21. 19s. 5d. per cent. in 1889-90. As regards 1892-3, 
the New Zealand Railway Commissioners esti- 
mate that a net revenue of 423,000l. will be 
acquired ; but even this amount will only 
bring the net return for the year to the level 
attained in 1890-1. The most remunerative rail- 
ways in New Zealand are two coal-carrying lines on 
the west coast of the Middle Island, the Westport 
line having earned 7/. 6s. per cent. upon its capital 
in 1891-2, while the corresponding return upon the 
Greymouth line was 5l. 15s. 5d. per cent. Both 
these lines showed a substantial increase in 1891-2 
as compared with 1890-1 as regards the total 
amount earned and the net revenue acquired. The 
next most profitable New Zealand line is the 
Napier, Wanganui, and New Plymouth line, which 
earned last year a net return of 3/. 2s. 10s. 
per cent. The Nelson line earned a net revenue 
of J/, 4s. 9d. per cent. in 1891-2; in 1890-1, 
the line was worked at aloss. Upon the whole, the 
traffic results of 1891-2 were scarcely satisfactory, 
the gross revenue having declined 62701., while the 
net revenue fell off to the extent of 12,084I., as 
already indicated. The Hurunui and Bluff line was 
especially attended with unfavourable results last 
year. The total number of passengers carried in 
1891-2 was 24,885 less than in 1890-1, while the 
gross tonnage carried also fell off to the extent of 
88,036 tons, notwitstanding that the length of line 
embraced in the general system was increased by 
about 27 miles. 

An expenditure of 11,739]. was made in 1891-2 
upon main roads in New Zealand. This year it 
is proposed to vote 16,000/. for road works of this 
class. An expenditure of 6843]. was also made in 
1891-2 upon district roads ; this year it is proposed 
to allocate 15,2951. for similar roads. The ex- 
penditure incurred in 1891-2 for telegraph con- 
struction, and an extension of the telephone 
exchange system throughout the colony was 27,772I. 





THE POLLUTION OF THE AIRE AND 
CALDER. 

Ii.—Tae Sratus Quo. Rivat County Counctts. 

Tuat the West Riding County Council should 
have speedily addressed itself to the conditions of 
their rivers was inevitable. The inquiry of 1866, 
though dead, was not forgotten, and the air from 
time to time had been burthened with outcries 
from the pestilential banks of the Aire and Calder. 
The lower reaches, where the land lies low and the 





flow is sluggish, suffered most. Even the naviga- 
tions, themselves—as we have already shown— 
not always clean-handed in the matter of the 
transference of solids, complained bitterly of hin- 
drance to their interests in the canalised portions 
of the river below Leeds, by the sickening of boat- 
men and others along the poisoned waterway 
which still, for the most part, winds, like some foul 
creeping thing, through a beautiful rural solitude. 

The long drought of the Jubilee year—1887-— 
accentuated matters. The atmosphere along the 
two rivers became almost too foul for human 
endurance, and the Stygian currents reeked with 
gases. From every journal in the Riding came 
leaders denouncing the policy of laissez fuire and 
upbraiding the authorities. ‘‘No animation or 
insect life can be seen to exist. [Not evena purifying 
microbe ?] In short, the river isa gigantic stinking 
sewer which wants cleansing, a disgrace to civilisa- 
tion, a blot upon the scientific intelligence of the 
day, a great danger to public health, and a great 
public nuisance.” Such are the emphatic words 
extracted from a letter referring to the joint current 
of the two rivers below Castleford, written in that 
year to the medical officer of the Tadcaster Rural 
Sanitary Authority. Emphatic as they were, and 
comprehensive, they excited no surprise and drew 
forth no defence—a proof that the force of pollu- 
tion could no further go. How changed from the 
idyllic currents of which the proverb used to 
run : 


** Castleford lasses must needs be fair, 
For they drink of the Calder and wash in the Aire.” 


Castleford being at that time a pleasant little vil- 
lage at the confluence of the two streams. ‘‘ And 
now the offal of cities was gathered in every pool, 
and the land stank.” 

Unexampled prosperity has begotten colossal for- 
tunes, and has converted the pure streams into stink- 
ing sewers. Showers of public munificence have 
descended upon the inhabitants in many shining 
forms. Yet history must record that not a single 
great manufacturer of his own free will had mercy 
upon the abused stream whence he largely drew his 
wealth, or tried to mitigate the evil he wrought. 
So much easier is it to be munificent in the eyes 
of men, than to discharge bare justice silently and 
unseen. 

Thus the intensity of the evil enforced attention. 
Something must be done. There was encourage- 
ment in the fact that, slow as was the progress 
since the dark ages of the Aire and Calder (1866), 


and outstripped as were all remedial forces by the| F 


far swifter growing forces of pollution, much had 
been done to show at least the possibility of cure. 

In 1866 not a single town had even attempted 
to grapple with its own sewage question. Each 
was waiting for the rest, and none grew weary of 
delay. But soon afterwards experiments were 
tried, and one after another, under the compulsion 
of the law, or of the Local Government Board, 
towns, large and small, carried out drainage 
schemes more or less complete, and operated upon 
their sewage. Amongst the large towns, Bradford 
led the way, by a fairly complete method of 
cleansing its domestic sewage. Leeds, too, carried 
out large but incomplete works. Still, the smaller 
urban districts were perhaps the most energetic, no 
doubt from their inability to get even borrowing 
powers to drain without undertaking sewage treat- 
ment. In the Calder Valley one of the first of 
these smaller districts to treat its sewage com- 
pletely, if not the very first, was Ravensthorpe, 
an offshoot of Dewsbury, carved out of the town- 
ship of Mirfield, which since 1876 has been an 
example to bigger and older offenders. This, too, 
was an entirely voluntary undertaking. Ossett, 
Castleford, Dewsbury, Batley, Liversedge, Mirfield, 
North Brierley, Golcar, and other places followed. 
All this work was done before the Act of 1888 ; 
and now, after a little gentle coercion from the 
County Council has set duty upon its feet, the 
sanitary conscience of the large towns in this val- 
ley has quickened, and the air is rife with talk of 
sewage schemes. 

On the Aire, the little town of Skipton, with its 
10,000 inhabitants, was the pioneer, choosing irri- 
gation on a large scale. Leeds and Bradford were 
but followers of Skipton ; and after them Methley, 
Woodlesford, Guiseley, Churwell, and one or two 
other places have since carried out works more 
or less complete. 

Besides these works of domestic sewage treat- 
ment, encouragement was derived from the fact 





that powers given by the Rivers Pollution Act of 
1876, with regard to trade refuse, had in a few 
instances fallen on fruitful ground. 

Many districts had, with or without restrictions, 
admitted such refuse wholly orin part, and in some 
cases had entirely cleansed most of the streams of 
their own territory, transforming inky sewers into 
clear brooks, thus going to the root of the evil. 
Amongst these exemplary authorities were the 
local boards of Ossett and Guiseley. In small manu- 
facturing districts this example is now being followed 
largely, the evi] being thus struck at its root without 
imposing an undue burden upon the manufacturers, 
who, although the greatest polluters in such dis- 
tricts, are, after all, the greatest ratepayers. Be- 
sides these public efforts at reform, private enter- 
prise was not quite asleep, and under the auspices 
of the Leeds Leather Trades Association, experi- 
ments were being carried out with the view of treat- 
ing the effluent from tanneries—a very noxious 
obdurate liquid—before it left the works. These 
experiments were at the end of 1887 directed by Sir 
Henry Roscoe, at the works of Mr. W. L. Jackson, 
M.P., at Sheepscar, in the borough of Leeds. All 
these precedents, though they weighed as nothing 
in the balance against the overwhelming tide of 
pollution, yet pointed a way and gave hope of the 
ultimate redemption of the streams from their lost 
state. 

Militating against these material proofs of the 
feasibility of the Augean task facing the county, 
were the moral or administrative hindrances that 
strewed the path of reform. Unity seemed a 
vision of Utopia. Leeds, into which the Aire 
poured the whole volume of its pollutions, that 
of Leeds itself included, proclaimed its innocence 
to the first complainants at Castleford, and threw 
the guilt on the polluters above. These threw 
back the charge, and so it was tossed to and fro. 
At a great conference the curious result happened, 
that while all were agreed as to the poisonous 
state of the Aire, every authority upon it washed 
itself of any responsibility. It was the wolf and 
the lamb once more, but without the lamb’s inno- 
cence. Hence it is easily understood how 1888 and 
1889 passed with much talking, a good deal of 
feeling, and very little doing. ‘‘And yet the 
waters stank, and the land with it.” 

The year 1890 saw the first overt act towards 
grappling with the whole question in the history of 
the basin. It concerned one river only—the Aire. 
On May 13 in that year a Local Government 
inquiry was held at Leeds, by Colonel Ducat and Dr. 
. W. Barry, into a joint application by the 
boroughs of Leeds and Bradford to the Local 
Government Board to constitute by provisional 
order a joint committee representing all the 
administrative counties and county boroughs 
through which the Aire passes, with the power of 
a sanitary authority under the Rivers Pollution 
Prevention Act of 1876. A large number of 
the lesser authorities were represented, who 
chiefly viewed the application as an attempt to get 
the power into the hands of the two great boroughs, 
and who resented it accordingly. The solicitor to 
the West Riding County Council attended, and 
in moderate but emphatic terms announced the 
opposition of that Council to the division of the 
basin of the two rivers for conservancy purposes. 
To those behind the scenes, the most noteworthy 
points regarding the inquiry were: (1) The 
sharp line of division between the two great 
boroughs on the one side, and the whole of the 
minor authorities on the other ; and (2) The ap- 
parently concurrent will of all present to steer clear 
of what is acknowledged by all experts to be the 
real crux of the whole difficulty, to wit, the trade 
refuse, without the practical clarification of which, 
all efforts at river purification must result in 
failure. 

Like Gulliver in Lilliput, the two gigantic 
boroughs were tied down by their small but nume- 
rous opponents, and the County Council turned the 
scale. The broader views prevailed. A larger 
area of jurisdiction was thought desirable, and the 
Local Government Board, chiefly on this ground, 
refused the application of Leeds and Bradford, sup- 
porting the plea of the West Riding for a united 
district by a letter dated June 28, 1890. 

Having helped to defeat this scheme, it fell upon 
the County Council to construct another. For this, 
they paved the way by an elaborate series of con- 
ferences, which, designed with Machiavellian skill, 
ultimately drew safety out of the nettle danger, 
and secured at least apparent unanimity. The first 
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of these was held at Huddersfield on June 18, 
1891, when the representatives of no less than 67 
out of a total of 78 sanitary authorities in the valley 
of the Calder, met the Sanitary Committee of the 
West Riding County Council to consider the desir- 
ability and means of purifying that river. Unlike 
the Aire conference, the chief towns in the Calder 
Valley made, through their representatives, a clean 
breast of their past misdeeds, and avowed those 
yearnings for reform which come so naturally under 
compulsion, though it is but fair to say that they 
could not, like Leeds and Bradford, plead any 
serious attempt to purify their sewage. At this 
meeting, the separate question of trade refuse was 
faced for the first time, and a resolution was 
adopted urging upon all sanitary authorities the 
early consideration of the best practicable means of 
treating trade effluents, either separately or in con- 
junction with the ordinary sewage of the district, 
but no suggestion was made as to the charge- 
ability or otherwise of such treatment on the rates. 
A second resolution was also adopted calling upon 
all sanitary authorities to exercise their statutory 
powers with regard to the discharge of engine ashes 
and other solid refuse into the streams. Nothing 
was said as to the quiet deposit of the dredgings of 
navigations in reaches out of the navigable channel, 
and it might indeed be urged that the transposition 
of filth from one part of the river bed to another was 
not an offence against the Rivers Pollution Act, no 
matter how private local interests might suffer by its 
concentration. It was stated, however, that every 
year the Aire and Calder Navigation dredged out 
50,000 cubic yards of solids above Castleford—on 
the Aire only—three-fourths of which was engine 
ashes. This of course was in direct contravention 
of that Act, the provisions of which in this matter 
of solids, it was said, had been successfully carried 
out by the mill-owners of the Colne—an important 
tributary of the Calder, whose name in the genesis 
of Aire and Calder reform should become historical. 
In reply to a question, the chairman (the Marquis 
of Ripon) explained that a canal was a stream 
within the meaning of the Act. 

A third resolution was proposed to the effect 
that the conference was of opinion that in certain 
parts of the Calder basin, advantage would accrue 
from the formation of combined drainage districts. 
This very cautious and moderate proposition was 
also carried, but not without opposition. It looked 
too like a step towards the border line between 
abstract theory and action to satisfy the patient 
deliberation of some authorities, whose delegates 
proposed as an amendment that its consideration 
be adjourned ; a move which amid laughter excited 
the home-thrust that some sanitary authorities 
would shuffle as long as they could. The two first 
resolutions were not opposed. The meeting then 
unanimously adjourned for six months to enable 
the delegates to report the action taken by their 
respective sanitary authorities in relation to the 
three resolutions. 

It will be noticed that at this meeting the County 
Council made no overtures towards rivers conser- 
vancy, and that nobody proposed any resolution in 
that direction, the combined drainage referred to 
in the third resolution signifying no more than a 
union between two or more adjacent districts for 
the purpose of main drainage and sewage treatment. 
But the Council were not idle ; neither were their 
rivals at Leeds and Bradford. The latter, nothing 
daunted by their first defeat, stuck to their guns. 
On August 26, two months after the date 
’ of the letter from the Local Government refusing 
their single-handed conservancy, they wrote to that 
body asking for a reconsideration of their refusal. 
In January, 1891, the West Riding County Council 
wrote to the Leeds Corporation asking what the 
two corporations proposed to do. Three weeks 
later the answer came that the town clerk was 
not in a position to reply; thirteen days after 
which a deputation from the two corporations had 
a quiet interview with the president of the Local 
Government Board, with the view to compel the 
County Council to enter their scheme for a single 
Aire Conservancy Board. Of this quiet interview 
no intimation was given to the County Council, nor 
until May 13 was any communication made to the 
Council by the two corporations on the subject ; on 
which day a recommendation was about to be pre- 
sented to the Council by the Sanitary Committee 

o put in force the powers of the Rivers Pollution 
Act, 1876. But, before the motion was put, the 
town clerks of Leeds and Bradford appeared upon 
the scene, and requested that the recommendation 





should be postponed. This was acceded to on the 
understanding that some arrangement must be come 
to before the next meeting of the Council on 
July 18. <A special meeting of the Sanitary Com- 
mittee was held on June 1, at which the Corpora- 
tion representatives once more insisted upon 
their own scheme for an Aire Conservancy Board, 
and so nothing came of it. 

At length, after fourteen months of arm’s-length 
negotiations and fencing of this kind, ending in 
nothing, the Council held a meeting on July 8, 
1891, to consider a report of their Sanitary Com- 
mittee on the subject. The two cardinal points 
insisted upon by Leeds and Bradford, and objected 
to by the Council, were: (1) That there should 
be two Conservancy Districts, one for the Aire, and 
one for the Calder; (2) That representation on 
the Conservancy Boards should be confined strictly 
to the watersheds. 

In view of these objections, and the position 
taken by their opponents, the Sanitary Committee 
recommended, and the Council adopted unani- 
mously, a resolution that ‘‘ With regard to the 
rivers in the West Riding, the County Council do 
enforce the provisions of the Rivers Pollution 
Prevention Act, 1876, alone, without the appoint- 
ment of a Joint Committee under Sec. 14 (3) of 
the Local Government Act, 1888, and that the 
Riding solicitors do give intimation to this effect 
to the Corporations of Leeds and Bradford.” 

This was coming to close quarters, argument 
being laid aside for what looked very like the all- 
potent weapon of coercion. 

The strong point of the Council was that the two 
rivers were equally branches of one larger stream, 
the watershed of the Aire really including that of the 
Calder ; that the sources of pollution were chiefly 
derived from the same industries, viz., the woollen 
trade in all its branches, and that, as a consequence, 
the competition of trade interests demanded even- 
handed justice and identity of treatment of trade 
effluents in both valleys. It would be difficult to 
find a stronger position than this. 

The two weak points of Leeds and Bradford 
were, first, that in the face of the horribly polluted 
state of the river, they both claimed to have effected 
considerable improvements, having at the same 
time a population of 584,000, out of a total of 
900,000 in the Aire Valley ; and, second, that they 
weighed somewhat noticeably upon whatthey termed 
‘improper interference” with the trade interests of 
their respective populations, which interference, they 
averred, might drive away trade to foreign parts. 
The value of this last argument, though involving a 
proposition undeniably true, entirely hinged upon 
the meaning of the word “improper,” and, viewed in 
relation to the laissez faire policy of the past, and 
the anxiety of the two boroughs to gain absolute con- 
trol in the future by means of their majority on the 
proposed Aire Conservancy Board, it was interpreted 
by their opponents, with more or less injustice, as 
signifying any interference really efficient for its 
purpose. Having had for fifteen years all the 
powers of redress without the new machinery they 
sought, it seemed unlikely that such machinery 
would be used except as the stalking horse for 
another bout of laissez faire. 

In face of these facts, a complaint by the two 
boroughs of undue interference by the West Riding 
Council had little force, besides which it was recalled 
that the very first movement of that Council was 
called forth by a deputation of a number of the 
sanitary authorities on the banks of the Aire to ask 
the Council to enforce the law with regard to rivers 
pollution. Further, while thusdenying the Council’s 
right to interfere, the two county boroughs could 
not logically meet the inference drawn from the 
past as to their future, by pointing to the coercive 
authority above and behind them. 

Six months passed, and the adjourned Hudders- 
field Conference met again on December 21, 
1891. At this meeting a classified abstract of the 
greatest value was placed before the members. It 
set forth, in a complete form, the present state of 
the sewage question in every district in the Calder 
basin except two. Being made out according to the 
ideas of those responsible, and with that absolute 
want of governmental check which is characteristic 
of the administration of all works of so-called sewage 
treatment in this country, it was open to very strong 
criticism in many items. Nevertheless, it shed a 
useful light on the whole question, at any rate as to 
what had been attempted. The classification con- 
sisted of (1) domestic sewage, (2) trade pollution, 
(3) solid refuse, and (4) combined drainage districts. 








Part of the business was to consider this abstract of 
information. As usual, those authorities which 
claimed to have done their work were far out- 
numbered by those which were going to do some- 
thing ; while no less than eight out of the total of 
seventy-eight were composedly waiting for the 
County Council to suggest how they might combine 
for drainage purposes with somebody else, or, as an 
alternative, for district councils to be formed. On 
this, the chairman (Lord Ripon) remarked that 
nothing was so easy as to find an excuse for doing 
nothing ; they could always wait until somebody 
else had done something. Nine others claimed 
that there was no pollution of streams by domestic 
sewage in their districts. ‘‘ Happy authorities 
these!” exclaimed the noble chairman; ‘‘no pollu- 
tion of streams by domestic sewage!” at the same 
time hoping they would not be found, on competent 
inquiry, to have exaggerated the blissfulness of 
their condition. Nine authorities gave indefinite 
replies, affirming that the pollution of their streams 
was only slight, an evasive method not deemed at 
all satisfactory. Two authorities preserved a dis- 
creet silence, and made no answer. 

As regards trade pollution, three authorities 
claimed to have already dealt with it, and seven 
others had provided for the purification of 
trade refuse along with their domestic sewage. Six 
others had dealt with a portion of their trade 
refuse in similar combination, and seven stated that 
in their district there was practically no trade re- 
fuse. Inasmuch as the six authorities which had 
dealt with a pollution of their trade effluents could 
not logically decline the rest without giving undue 
preference in trade costs, here were no less than 
sixteen authorities, all important centres of the 
staple trade, committed to the admission of trade 
refuse to the sewers ; the principle of section 7 of 
the Rivers Pollution Act, 1876, and, in the opinion 
of many competent judges, the key to the whole 
question of rivers pollution. 

Combination was advocated by eleven, and op- 
posed by six authorities. 

In the discussion, the cause of the clarification 
of trade effluents advanced a step, the Mayor of 
Huddersfield saying that the value of the purer 
water. in the streams thus cleansed would far out- 
weigh the cost of treatment, in addition to the 
benefit to public health—a very just remark. 

The first resolution passed was substantially the 
same as the first resolution passed at the previous 
conference six months before, namely, that all 
authorities should be called upon to execute works 
of drainage, and to exclude all domestic sewage 
from the streams until properly purified. So far, 
the running was inacircle. But the next resolu- 
tion embodied that admirable principle—the basis 
of all law, and the foundation cf almost every 
liberty worth having—to wit, lawful ccercion, with- 
out which, progress in the State, workshop, school, 
or family, is impossible. The noble chairman pro- 
duced a declaration of the West Riding County 
Council to the plain effect that if within the period 
of six months any authority wilfully refuses or 
neglects to carry out and complete the drainage of 
its district, and purify the sewage thereof before 
permitting it to enter any stream, they, the West 
Riding County Council, would have no alternative 
but to proceed as the statute directs. Led by the 
Mayor of Halifax, this business-like resolution was 
proposed, debated, and adopted, without a dissen- 
tient; a resolution well fitted to confirm the totter- 
ing knees of any authority in the path of virtue. 

Another resolution was adopted requesting each 
authority to confer with the manufacturers within 
its district, with the view of securing at least the 
exclusion of the grosser impurities before trade 
effluents were discharged into the streams and 
rivers. Overtures had been made to Mr. Ritchie 
to procure a Government inquiry as to the best 
means of purifying trade refuse, and as to certain 
minimum standards of purity, beyond which such 
refuse should not be admitted to the streams. That 
gentleman, however, gave little encouragement to 
this, and shrewdly suggested, ‘‘ Why don’t you 
county councils do this yourselves ?”” Verbwm sap. 

Slow and hesitating is the path of reform. Six 
months elapsed before the next step was taken. 
On June 16 last, another great conference of 
Airedale authorities at Leeds once more drew all 
eyes to this war of the sanitary powers. It was 
convened by the County Council in continuation of 
the series commenced in the Calder valley. This 
time the subject matter was the status quo in Aire- 
dale. As the chairman of the premier authority, 





es 


SS gnea ae e 


674 


ENGINEERING. 


[Nov. 25, 1892 








Lord Ripon took the chair, an act demurred to 
by Leeds, but maintained with dignity, and 
acquiesced in by the rest. His lordship pointed 
to the lapse of three years without anything 
being done, emphasising the view that the one 
thing which would not be toleraicd by public 
opinion in the Riding, was the process of further 
delay ; and he asked of the Airedale authorities 
there present, that they would go as far in the 
right direction as those of the Calder did six 
months before. The proceedings of the first 
Huddersfield conference were closely followed. 
The first resolution was carried. An amendment 
was proposed to the second. Leeds and Bradford, 
broadening their views by degrees, and seeing 
themselves likely to be driven on to a lee shore, 
proposed that a Conservancy Board, either for the 
Aire alone, or for the Aire and Calder jointly, 
should be established, with full powers to remedy 
the various pollutions. 

In the debate on this amendment, those outside 
the two great boroughs were not greatly reassured 
by the astounding remark made by the seconder, 
an ex-mayor of Bradford—that ‘‘ what they wanted 
was a Board of Conservancy who could remove 
weirs, and leave the river free play to carry the 
rubbish into the sea.” (Laughter ) A naive remark, 
revealing that deep-rooted instinct which, until re- 
cent days, has ever regarded the rivers as sewers 

laced by nature for the convenience of polluters. 

Jhere the money was to come from to enable the 
conservators to carry out this heroic proposal to 
destroy all millowners’ rights, as well as the great 
Aire and Calder Navigation, was not explained. 
The County Council carried their resolution. 

Again a delay of four months, and the last 
public debate in this grave question of public health 
took place. A second Leeds conference was held 
on October 20 last, respecting the Aire, and 
resolutions, similar to those of the second Hud- 
dersfield conference, were passed, with the addition 
that the third resolution included a recommenda- 
tion asking the president of the Local Government 
Board to take steps for appointing a Royal Com- 
mission to continue and bring down to date the 
work of former Royal Commissions dealing with 
the problem of river pollution ; of which recom- 
mendation more hereafter. 

Thus the West Riding County Council, after a 
steadfast fight extending over three years, have 
reinforced their statutory powers by the will of the 
people conveyed through its primary channels. 
In every sense, the law is in their own hands. 
What will they dowith it? Will they say to the 
authorities and to the manufacturers, but in more 
courtly phrase, ‘‘ Pay that thou owest to the rivers; 
unravel the long villany woven in the past, and 
make them clean !” 








NOTES. 
Tue SEWERAGE OF LEveEL Towns. 

In reply to a question asked by the Indian Asso- 
ciation in reference to the drainage of towns in the 
plains of India, Mr. B. R. Harrington remarks 
that as the physical conditions of all such towns 
are nearly identical, the same general principles 
will apply to all. Forsuch towns Mr. Harrington 
recommends the laying of an hydraulic main from 
4 in. to 6in. in diameter, laid about 2 ft. below 
the street level, connected to a steam pump 
capable of forcing water through it at a velocity 
of 2 ft. a second, and discharging it at a sewage 
farm some two or three miles away from the town. 
At convenient situations along the line night soil 
receptacles should be placed. The contents of 
these receptacles should either flow into the pipe 
automatically or be forced into it by means of a 
force pump. The latter plan must be adopted 
when the pressure in the main never falls below 
that of a head corresponding to th? level of the 
night soil receiver. For larger towns, and especi- 
ally for those having a public water supply, 9 in. 
gravitation drains laid at a slope of 1 in 300 should 
be used. The sewage would flow through these 
to a pump well, whence it would be forced to the 
sewage farm outside the town. 


ProsecteD Important Srate Rattway Works 
IN DENMARK. 

The Danish Government has introduced a very 
important State Railway Bill into the Danish Parlia- 
ment, the most important feature of which is the 
complete removal of the Copenhagen Central Sta- 
tion, with goods station and workshops. This re- 





moval will also entail material alterations in the 
railway lines, and will remove at least one of the 
most important lines from a thickly inhabited por- 
tion of the town to the outskirts, at the same time 
securing a capital position for the central station. 
The new plan also comprises harbour and quay 
accommodation in the immediate vicinity of the 
proposed new station, part of the requisite area 
being obtained by filling up a portion of the Kalle- 
bad Strand. The proposed main passenger station 
has five double platforms of 32 ft. width, and two 
side platforms of 16 ft. breadth—altogether twelve 
passenger platforms, besides a number of special 
platforms for transport of passengers’ luggage, &c. 
The new station is intended to accommodate all the 
trains on Sealand (with exception of the ‘‘free 
harbour” train service), whereas there are at pre- 
sent three separate railway stations in Copenhagen. 
The new central station will be at a distance of 
400 ft. from the main western thoroughfare of the 
town. The plan comprises a building of one 
main structure and two wings; the main build- 
ing is intended to serve as a departure station, 
with separate waiting-rooms for the different 
lines, whereby the passenger traffic will be at 
once divided into various streams. Almcst 
immediately outside the station an important 
thoroughfare will have to be carried across the 
station on a long viaduct. The arrangements in 
connection with the goods station allow of ample 
access. The extensive workshops, &c., will be 
placed at the western end of the station. In con- 
nection with the proposed new station a number of 
additional works will have to be carried out, em- 
bracing in the first place exterior and interior junc- 
tion lines, and the construction of extensive retain- 
ing walls and embankments. An eastern station will 
also have to be built at the opposite end of the 
town, in the proximity of the free harbour, with a 
junction railway along the Boulevards, to the 
central station. Finally a considerable amount 
of alterations will have to be done at the Norrebro 
(northern) suburban station. The whole of these 
works will, it is thought, be completed in seven to 
eight years. The expenditure is calculated at not 
much below 1,000,000/., exclusive of the necessary 
expropriation expenses. The sale of the land 
occupied by the present railway station, as well as 
portions of railway no longer required, will no 
doubt bring in a considerable sum. Besides deal- 
ing with the central station of Copenhagen now, the 
Bill in question comprises several new railways in 
the country. The most notable of these is a coast 
line from Klampenborg along the Sound to Elsi- 
nore, entailing an expenditure of probably some 
300,0001, 


NortHern Pactric Raiiroap. 

The experience of the last seven years has shown 
that the local business of the Northern Pacific Rail- 
road is of infinitely more value to the concern than 
its through business, that is, the carriage of pas- 
sengers and goods from the Atlantic to the Pacific 
coast. In 1884-5 the company worked 2498 miles 
of line, and the number of east-bound local pas- 
sengers was 297,887, while the number of west- 
bound passengers was 296,337. In 1891-2 the 
company worked 4412 miles of line, and the number 
of east-bound local passengers was 1,326,906, 
while the number of west-bound passengers was 
1,366,627. The receipts from local passengers were 
2,141,652 dols. in 1884-5, and 4,869,503 dols. in 
1891-2. The number of east-bound through pas- 
sengers carried in 1884-5 was 5740, while the 
number of west-bound through passengers was 
9724. In 1891-2 the number of east-bound through 
passengers was 14,374, while the number of west- 
bound through passengers was 16,923. The re- 
ceipts from through passengers in 1884-5 were 
674,087 dols.,. and in 1891-2, 1,137,166 dols. The 
through passenger traftic has not only been of com- 
paratively small importance, but it has been de- 
clining rather than otherwise of late, the number 
of east-bound through passengers having been 
14,374 in 1891-2, as already stated, 16,261 in 
1890-1, 17,684 in 1889-90, and 16,456 in 1888-9. 
Similarly the number of west-bound through pas- 
sengers was 16,923 in 1891-2, as already stated, 
28,104 in 1890-1, 35,894 in 1889 90, and 36,912 in 
1888-9. The revenue derived from through pas- 
sengers is declining, having fallen last year to 
1,137,166 dols, as already stated, as compared 
with 1,542,200 in 1890-1, 1,707,567 dols. in 1889-90, 
and 1,743,143 dols. in 1888-9, The local freight 
traftic has also proved far more yaluable than the 





through freight traffic. Thus, the amount of east- 
bound local freight increased from 525,258 tons in 
1884-5 to 1,839,764 tons in 1891-2, while the wcst- 
bound local freight expanded from 633,023 tons in 
1884-5 to 1,921,642 tons in 1891-2. Similarly, 
the receipts from local freight advanced from 
5,718,989 dols. in 1884-5 to 14,303,002 dols. in 
1891-2. The through freight traffic has been quite 
trifling, the east-bound having amounted to 13 219 
tons in 1884-5, and 71,256 tons in 1891-2, while 
the west-bound was 22,213 tons in 1884-5 and 
81,009 tons in 1891-2. The receipts from through 
freight are also comparatively small, although they 
have advanced from 978,180 dols. in 1884-5 to 
2,839,919 dols. in 1891-2. It is thus abundantly 
clear that local traffic is much more remunerative 
to the great Pacific railroads than through traffic. 
It may be interesting to add a few details show- 
ing the growth of the Northern Pacific during the 
last ten years. In 1881-2 the company was work- 
ing 1117 miles of line, the gross revenue was 
5,430,306 dols.; the working expenses were 
3,257,729 dols., the net earnings were 2,172,577 
dols., and the ratio of the working expenses to 
the traffic receipts was 60 per cent. In 1891-2 the 
company was working 4412 miles of line ; the gross 
revenue was 24,661,457 dols., the working ex- 
penses were 14,176,365 dols. ; the net earnings 
were 10,485,093 dols., and the ratio of the working 
expenses to the traffic receipts was 57.48 per cent. 


TELEGRAPHY BY INDUCTION. 

Some very interesting experiments have been 
carried out recently by Mr. W. H. Preece, F.R.S , 
the chief engineer and electrician to the Post Office, 
with a view to establishing telegraphic communica- 
tion between lightships and the land. Ifa cable is 
used in the ordinary way, trouble is experienced 
from the fouling of this cable with those anchoring 
the ships, and communication with the shore is thus 
liable to be interrupted just when most required. 
To avoid this difficulty Mr. Preece has proposed 
three different methods of communication which 
will be tested in turn. The first of these plans 
consists in running a line along the shore for 
the distance of about a mile or so, ard a 
second wire from the stem to the stern of the ship. 
Currents in one of these will, of course, induce 
similar currents in the other, the strength of which 
will depend on the length of the wires, their 
distance apart, and the strength of the primary 
current. Inthe second of the proposed methods 
of communication a short line is to be suspended 
over the side of the vessel, so that its end may dip 
into the sea in the direction of the shore line, and 
the current will then be conveyed to the receiver 
instruments by conduction through the sea. The 
third plan consists in running out a light cable 
from the shore terminating ina coil near the ship, 
from which, however, it is quite detached, while 
another coil is placed on board the vessel. The 
two coils are intended to act on each other in- 
ductively. As yet the first method only has 
been put to a practical test. A line was erected 
along the north shore of the British Channel near 
Cardiff, and a second line on the island of Flat- 
holme, which in this case did duty for the light- 
ship. The two lines were about three miles distant 
from each other, yet no difficulty was experienced 
in communicating between the two. In principle, 
of course, there is nothing novel in the experiment, 
as for some time past it has been customary to 
despatch and receive messages from moving trains 
in the States by similar means, one of the wires 
being strung along the top of the train from end to 
end, and in this way communication is established 
by induction with the wires beside the track. The 
distance is, of course, quite insignificant in this 
case, compared with that between the wires in Mr. 
Preece’s experiments. In a letter to yesterday’s 
Times, Mr. Willoughby Smith describes some ex- 
periments of a similar nature which were com- 
menced by his father before the year 1887, and 
have since been brought to a successful issue by 
himself and his assistant, Mr. W. P. Granville. 
These experiments have been made at the Needles, 
Isle of Wight. An ordinary submarine cable has 
been laid in Alum Bay to within 60 yards of the 
Needles rock, where it terminates, its end being 
attached to a small anchor, sunk in 5} fathoms of 
water. The shore end of the cable is attached to 
the signalling instruments, whilst, to establish the 
circuit, a simple earth-plate is immersed in the 
water close to the shore. On the lighthouse rock 
two strong bare copper wires dip into the sea about 
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10 yards apart, which are in connection with the 
signalling instruments in the lighthouse. The ends 
of these wires are about 60 yards distant from the 
end of the cable, yet signals can be sent from the 
rock to the shore, with only a single Léchanche 
cell, 





BOILER EXPLOSION AT LIVERPOOL. 

A FORMAL investigation under the Boiler Explosions 
Acts, 1882 and 1890, has been recently held at Liverpool 
by the Board of Trade. This investigation had reference 
to the explosion of a small vertical boiler at the stables 
of Mr. James Mooney, carting agent, Carruthers-street, 
in that city, which occurred on August 20. The works 
were greatly damaged, but fortunately no one was injured. 
A carter who was engaged on the premises at the time 
had a narrow escape, but was able to get through a 
window into the street without injury. 

The Commissioners were Mr. Howard Smith, barrister- 
at-law, and Mr. J. H. Hallett, consulting engineer. 
Mr. K. E. K. Gough, conducted the case for the Board 
of Trade. 

After an opening statement by Mr. Gough, giving a 
geaeral description of the boiler and the circumstances 
attending the explosion, various witnesses were examined, 
including Mr. William Dale, team owner, who stated that 
he purchased the boiler some time ago from a Mr. 
Hughes for the sum of 22/7. After using it on several 
ozcasions he found it was out of order, and therefore con- 
demned it, ultimately selling it, along with an engine, for 
5l. as old iron. A carter named Lloyd then disposed of 
it to Messrs. Campbell and Son, engineers, Liverpool. 

Various other witnesses were examined, including Mr. 
A. C. Campbell, Mr. Mooney, the owner of the boiler, 
and Mr. George Shott, Engineer-Surveyor to the Board 
of Trade, and from the evidence given, the Commissioners 
were put in possession of information respecting the 
history of the boiler, its repairs, the system of working 
adopted, and the condition in which it was found after 
the explosion. Mr. Shott produced portions of the fire- 
box plates which were not more than 4; in. thick. 

Mr. Gough having submitted a list of questions, on 
which he requested the opinion of the Court, Mr. 
Howard Smith gave judgment. At full length he traced 
the history of the boiler, which he said was evidently a 
very old one, though its exact age could not be deter. 
mined. After being purchased by Messrs. Campbell 
they made certain repairs, and in 1889 sold it to Mr. 
Mooney for the sum of 17/. in cash, and an old tubular 
boiler taken in exchange and valued at 10/., thus making 
the total cost of the boiler 277. There was a divergence 
in the evidence of Mr. Campbell and Mr. P. K. Mooney, 
who bought the boiler on behalf of his brother Mr. 
Mooney, as to the assurances given by Mr. Campbell at 
the time of purchase. Mr. Mooney stated that Mr. 
Campbell had represented the boiler as fit to work for 
five years at a pressure of 30 lb. per square inch, the pur- 
pose for which it was required being to drive a chaff- 
cutting machine. Mr. Campbell, however, denied that 
he had given such an assurance, but the Court was in- 
clined to accept Mr. Mooney’s evidence on this point. 
In March, 1890, the firebox leaked, and Messrs. Camp- 
bell, who were called in to effect repairs, put on a patch 
at the defective part. Again, in October, 1891, another 
leakage at acout the same place was found, and repairs 
were — made by the same firm, after which the boiler 
worked on until it burst on August 20 last. The Com- 
missioners were of opinion that all this time the boiler 
had been in seriously bad condition, which Messrs. 
Campbell should have detected. The explosion was 
caused by the plates of the firebox having become so 
wasted by corrosion, that in places the thickness was not 
more than ;, in.; indeed, Mr. Mooney had stated in 
evidence that he himself had on one occasion driven a 
screw-driver through one of the plates. Mr. J. Mooney, 
as owner, was responsible for the condition of the 
boiler, and could not divest himself of that responsi- 
bility. It was true that owing to the general con- 
struction of the boiler and its small size it was dif- 
ficult to examine, but that rendered it the more incum- 
bent on the owner to have an examination made by a 
practical man. The Commissioners had again to point 
out, as they had done in so many prior cases, that if per- 
sons in the course of their trade chose to have boilers 
which were not properly kept up, and were a serious 
danger to themselves, their employés, and the public 
generally, they must take the consequences. A grave 
responsibility, in the opinion of the Court, also rested 
upon Messrs. Campbell, both for selling the boiler in its 
then state, and neglecting to subsequently detect its de- 
fective condition. As to the respective culpability of the 

rsons named, the Court thought that of Messrs. Camp- 
bell was the greater, because the suspicions which Mr. 
Mooney ought himself to have entertained were ina great 
measure lulled to rest by a feeling of confidence in that 
firm of engineers. . 

Mr. Gough, on this finding of the Court, requested 
that the parties in default should be ordered to pay a 
portion of tho costs of the investigation. 

Mr. Howard Smith inquired whether Mr. Mooney or 
Mr. Camnbell wished to address the Court. 

In reply, Mr. Mooney stated that he had trusted to 
Messrs Campbell. 

Mr. Campbell pointed out that before the boiler came 
into the possession of his firm it had been inspected by a 
man from the engineering works of Messrs. Forrester, and 
pronounced fit to work at a pressure of 60 lb. 

Mr. Howard Smith said the Court was of opinion that 
Mr. Mooney’s error in not having had the boiler examined 
arose rather from ignorance, but Mr. Campbell, who was 
@ practical man, ought to have known that the boiler was 





unfit for use and utterly worn out. Mr. Mooney would 
have to pay 5/. and Mr. A. C. Campbell 152. towards the 
costs of the inquiry. Addressing Mr. Mooney, Mr. 
Smith said that in Liverpool there must be plenty of 
mechanics who for a small sum of money would examine 
and report upon the safety or otherwise of a boiler. If, 
in future, he took the precaution of having a satisfactory 
examination made he would be perfectly safe. 





NOTES FROM SOUTH AFRICA. 
To THE EpritTor or ENGINEERING. 

Sir,—The proximate visit to England, per Norham 
Castle, of Sir Sees Loch, Mr. Rhodes (Premier), and Sir 
J. Sivewright, K.C.M.G. (Minister of Public Works for 
the Cape Colony), to discuss burning questions in connec- 
tion with the northern territories, Swaziland and Trans- 
valia, marks an epoch for this continent which is making 
history rapidly, and approaching a period pregnant with 
engineering developments. These cannot fail to exert 
much influence upon British emigration, and materially aid 
in reviving the hard ware industries of the mother country, 
now so cruelly suffering from German and Belgian com- 
petition. Hence stagnation in Sheffield and lamentation 
around Birmingham, the ubiquitous foreigner filling our 
markets everywhere with inferior articles and imitations. 
Your readers will know that owing to the influence of the 
Netherlands Railway Company, all the bridgework be- 
tween Delagoa Bay and the Vaal River has come from 
Belgium, as also a quantity of wagon and car work, a few 
of the imported locomotives being from Creusot. Others, 
erected at East London, are of Belgian make, and have 
done ballasting duty between the Vaal and Germistown. 
Competent critics say that in two years’ time Johannes- 
burg and environs are likely to count 200,000 residents. 
The railway next month will enter Pretoria, which also 
expands part passu. 

Contracts are now to be made for the railway between 
the capital and Delagoa Bay, Mr. Verwey, the chief en- 
gineer, being the controlling official. The Government is 
bound handand foot to the Netherlands Company, 
which has imported a posse of foreign employés. ith 
the idea of benefiting the State financially, the Trans- 
vaal recently started a mint in Pretoria, getting the 
machinery through amy, and already sending 
out gold coinage with Dom Paul’s effigy. These find 
a ready sale at 21s. and upwards, tor curios, but 
the bronze coin has been imported, probably from 
Birmingham. The gold, having a high intrinsic value, is 
said to yield a profit for exportation, so has a poor 
chance against our sovereign, and natives will not take the 
Boer token. Pretoria is being electrically lighted by the 
Crompton Company, and Durban has signed a contract for 
a full installation, having already dynamos in her town 
hall and harbour establishment at the point. At the 
capital the water pressure is enough to run Pelton wheels 
or turbines operating dynamos, the machines of the press 
being thus driven, and the establishment pleasantly 
lighted and ventilated. 

Recent letters in the Times, August 8 and 12, by Miss 
Shaw, now in Australasia, have depicted the agricultural, 
architectural, and mechanical progress of the rich mining 
area in the Southern Transvaal, the wave of exploitation 
steadily advancing northward, where the Silati Railway 
is soon to stretch some 140 miles. As it will tap a tim- 
bered country, mining interests will benefit, sawmills 
being already started. The large trees are said to resemble 
teak, which is becoming expensive at our ports. As the 
soil of the Rand favours arboriculture, several mining 
companies have planted largely, and already 20s. is 
offered for the poles. In the Free State an English pro- 
prietor has created a small forest, which promises a nice 
revenue. That country, now crossed by 350 miles of 
trunk railway, and promised another line from Kimberley 
to Harrismith, vid Secniiontel, to reach the latter in 
May, 1893, is proving to be rich in minerals, and is very dif- 
ferent from the description—‘’ a worthless, naked country 
hardly fit for sheep farming ”—given it by Governor Sir 
W. Wodehouse. Already its coal mines are of importance 
for the diamond fields and railways, more deposits of dia- 
monds are being opened, it is in the front rank for sheep, 
cattle, and horses, and by a grain narrow gauge to Basuto- 
land, East London, and Port Elizabeth, hope to become 
centres for wheat export to Europe in due time. The 
line beyond the Vaal is also stimulating the movement of 
ores by steam, the mail companies quoting easy rates to 
England for treatment, and during the slack spaces be- 
tween wool seasons, such freights will be acceptable. The 
De Kaap mining district also sends ores by ore wagon 
and rail to Delagoa Bay, for shipment both to Germany 
and England. 

Considerable jetty work is being erected at Lorenzo 
Marques by a shipping syndicate and the Netherlands 
Company, as on the proposed completion of the railway to 
Pretoria and Barberton, three years hence a large traffic 
may follow, owing to the reduction of distance, compared 
with the Natal and Cape routes. Nothing is yet done for 
the extension between Charlestown and the Rand—180 
miles—but a survey is authorised, and the Republic 
promises permission to build, contingent on the adoption 
of responsible government by Natal. The elections in 
that country are unluckily adverse, official influence 
warping Maritzburg. Natal this year is expecting an 
output of about 600,000 1b. from her fourteen busy and 
growing tea plantations, and at the Kimberly Exhibition 
her tea-rooms are a feature of attraction, the attendants 
being Cingalese in costume. The Natalian tea also sells 
well in London, and isof the Assam quality and flavour. 
Industrially, Natal advances hopefully, her machine and 
boiler shops at Durban doing work on a large scale for the 
Harbour Board, railway, and sugar factories; also sup- 
plying batteries for Elmsinga and Zululand, where reefs 
are worked to profit, even with rude arrastras and primi- 





| tive gear. Lateron capitalists must aid, and a clamour 


is already heard for a railway to the Tugela beyond 
Stanger, and from Hipingo to the Umzinto, and the 
marble quarries of the Umzimkubu, which are of high 
romise ; the owners making lime in quantity, and 
aving inquiries from London for white blocks. A diamond 
drill is testing the thick beds, and a sample slab ison view 
at Kimberley. 

Recent opportune rains have succoured the sugar 
crop, and good crushings are expected, the acreage 
extending yearly, although Coolie labour is imported 
owing to the indolence of our redundant Zulus, and 
the indulgence extended to their vicious and rapa- 
cious habits by credulous England. It is hoped, how- 
ever, that the pay offered by the gold mines will thin 
the native Kraals, and contractors for the Beira Line 
have taken up several hundred men to the Pungwee 
River, where fifty miles of 2-ft. track will be Jaid by Sir 
C. Metcalfe and colleagues. The towns of Salisbury and 
Victoria are growing apace and race for supremacy, and 
the former, havin ggovernment offices, should lead. A large 
well-equipped Boer party from the Transvaal has reached 
Tuli and taken over some hundreds of square miles in 
Gazaland near Umbali. Ladies are moving into Mashona- 
land freely, newspapers appear there, and the tidings 
from reefs, batteries, and settlements are of a cheer- 
ing character; residents express confidence of a won- 
derful expansion when the Eastern Railway reaches 
the health high plateau, where life is pleasant, water 
and game being abundant. Races, rifle matches, and 
other British sports already proclaim the Victorian 
era, and the early advent of the s.s. Borrowdale with 
a trio of light gun-vessels, will give an immense im- 
| meer to our operations in Nyasaland and the Zambesi 

asin. 

Messrs. Moir, of the African Lakes Company, who 
have just returned from England by the Mexican, seem 
sanguine of success, and look for an early decline in Arab 
raids. The Lake Corporation will probably be absorbed 
by the Chartered Company of Rhodesia, with manifest 
advantages for control and commerce. 

The Chartered Company has recently bought the iron 
paddle-boat Kimberley for service at Fort Beira, where a 
depot of Natal coal has been formed. A paddle-boat of 
lighter draught ascends the Pungwe for 90 miles. Further 
north, systematic and scientific operations are being 
initiated by a home syndicate for securing pearls from the 
oyster beds of the Bazarute shoals, near (Juilimane, which 
have been erratically worked for centuries, and in the 
days of Hiram, who took ivory, apes, and ostrich plumes 
from the coast. A railway is now projected from 
Mozambique to Lake Nyassa, and it is hoped here that the 
presence of Captain Lugard in London will not only assist 
the Mombasa and Lake Line, but expose the machinations 
of France around Uganda, which have a strong likeness 
to those reported from the Congo, Niger, and Gambia. In 
Madagascar she is fettering trade by her pretensions, her 
conflicts with the Hovas being attributed to the action of 
English missions, to which the progress of the island is 
solely due—F rance flooding its ports with rum, contrary 
to treaty. 

Yours truly, 
P. FRANCE. 

Algoa Bay, October 9, 1892. 








Lorty SmoxkeE Stacks.—Smoke stacks 100 ft. high are to 
be placed on the United States armour cruiser No. 3. 
The increase in height will give additional draught, and so 
do away with the necessity of forced draught in ordinary 
steaming. It will also carry the smoke and gas from 
the furnaces above the masts of the ship, and give men 
in the tops a chance of fighting without being smoked out. 





Be cian Raus.—The exports of steel rails from Bel- 
gium in the first nine months of this year amounted to 
59,647 tons, as compared with 38,313 tons in the corre- 
sponding period of 1891. Iron rails were exported from 
Belgium in the first nine months of this year to the 
extent of 13,710 tons, as compared with 19,245 tons in 
the corresponding period of 1891. 





Dovtton’s ExuH1IBiIt YOR THE WoRLD’s Farr.—Messrs, 
Doulton and Co. have been exhibiting this week, at their 
show-rooms at Lambeth, the magniticent collection of 
ceramic wares which promises to form « feature at the 
World’s Fair at Chicago next year. In Doulton ware 
there are a large number of vases, including one about 
6 ft. high, by Mr. M. V. Marshall, which Mr. Tinworth 
has decorated with scroll work ; and other vases, beauti- 
ful in form, have charming pictures of animals and birds 
painted by the Misses Barlow. Of ‘‘Lambeth faience” 
there are a number of examples with carefully drawn floral 
paintings, the immense vase, with decorations illustrative 
of the story of Perseus and Andromeda, by Mr. Eyre, 
being specially noteworthy. There is a special collec- 
tion with marine decorations, and many specimens of 
Staffordshire ware with sporting scenes and paintings of 
animals, Of course thefirm are also sending such useful 
products as crucibles and sanitary appliances. The 
whole exhibit is worthy of the Chicago Exhibition, and 
of Messrs. Doulton’s fame in this branch of art, and 
there is every likelihood that, as at other expositions, the 
exhibits wlll be coveted by the visitors. In this con- 
nection it may be stated that, notwithstanding that the 
tariff was increased from 35 to 60 per cent. ad valorem, 
Doulton’s products have increased in favour, and an in- 
creasingly large business has been done in America as at 
home. There is also exhibited a statue of Professor 
Fawcett, which Sir Henry Doulton has made for erection 
in the Vauxhall Park, and the merits of which dis- 
pred enhance the reputation of Mr. Tinworth, . the 
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LEVER-MOTION STONE BREAKER. 

THE lever-motion stone breaker which we illustrate 
herewith is now being put on the market by its builders, 
Messrs. S. Mason and Co., Brandon-street, Leicester. 
The machine is gpecially intended for dealing with 
very hard rocks. The driving shaft operates an 
eccentric, the rod of which is placed vertically and 
00 a reciprocating motion to the heavy horizontal 
ever shown above it. This lever works the swinging 
jaw of the machine by means of a toggle plate. As 
will be seen from the engraving, there are two posi- 
tions for this toggle plate in the horizontal lever. The 
lowest position is that used in cracking very hard rock, 
whilst for ordinary work the toggle plate is moved into 
the upper position. It is claimed, owing to the 
arrangement of the parts, that this machine works 
culten without knock, and that, owing to the low 
position of the driving shaft, it runs so steadily that 
no foundations are required. 





THE PHYSICAL SOCIETY. 

Av the meeting of the Physical Society, held on 
November 11, 1892, Mr. Walter Bailey, M.A., Vice- 
President, in the chair, 

Mr. Porter was elected a member of the Society. 

The discussion on Mr. Williams’ paper, ‘‘ The Dimen- 
sions of Physical Quantities,” was resumed by Dr. Burton. 
He remarked that the idea that so-called ‘‘ specific quan- 
tities,” such as specific gravity, are pure numbers was an 
erroneous one, and liable to lead to difficulties. The 
specific gravity of a substance was of the nature of density, 
and was only a simple number on the convention that the 
density of water was taken as unity. If dimensions be 
given to specific quantities, their interpretation would, 
he thought, be easy when the rational dimensional for- 
mule were found. 

Referring to Professor Fitzgerald’s comments, he said, 
although the contention that all energy is ultimately 
kinetic could not be gainsaid, the distinction commonly 
drawn between kinetic and potential energy involved 
nothing contrary to this view, and was useful and con- 
venient in many cases. As to the dimensions of u and k, 
he was inclined to favour Mr. Williams’ views, for 


’ geveral considerations suggest that the two capacities of 


the medium are essentially different. Arguments to show 
that « was probably absolutely constant in the ether, 
whilst k an Ho be variable, were brought forward. Of 
the two systems of dimensions for » and k suggested by 
Mr. Williams, that which made « a density seemed pre- 
ferable. 

Professor A. Lodge said he was greatly interested in 
propagating the idea that physical quantities are con- 
crete, and therefore welcomed Mr. Williams’ paper. 
He thought it desirable to keep some names for abstract 
numbers, and “‘ specific gravity” should be one. If an- 
other name involving dimensions was required, ‘‘ specific 
weight ’ or “ weight per unit volume” might be used. 
Speaking of the dimensions of the various terms of an 
equation, he did not think it was usually recognised that 
in ordinary algebra or Cartesian geometry the prin- 
ciple of directed terms was rigidly adhered to, for if 
directed at all every term of such an equation was 
directed along the same line. In this respect ordinary 
algebra was more rigid than sector algebra. Even if 
circular functions were involved, as in polar co-ordinates, 
they had the effect of making the directions of the terms 
the same. Other instances of problems bringing out the 
same fact were mentioned. 

Mr. Boys thought Mr. Madden had been arguing in a 
circle when he spoke of the astronomical unit of mass, 
and deduced the dimensions of mass as L3/T? from the 
equation MLT? == M2/L?, for it was quite impossible that 
this equation could be true unless y, the gravitation con- 
stant, was introduced on the right-hand side. Mr. 
Williams’ method was quite the reverse, for he main- 
tained that unless & and “ were introduced in the 
dimensions of electric and magnetic quantities, their 
dimensional formule could not indicate the true nature 
of those quantities, and hence were open to objection. 

Mr. W. Bailey, whilst agreeing with Mr. Williams on 
most essential points, thought the total omission of L 
from dimensional formule made the expressions more 
complicated and less symmetrical. For example, such 
expressions as X Y/Z, X*, and XYZ, which respectively 
represent undirected length, area, and volume, might 
with advantage be written L, L*, and L® respectively. 
The restriction of « and k to those which give inter- 
pretable dimensional formule for electrical and mag- 
netic quantities seemed scarcely justified. Both the 
systems proposed could not be right, and he thought it 
would be more in accordance with our present want of 
knowledge if a quantity U of unknown dimensions were 
introduced, such that « or k = U? density, and k—! or 
w-l = U® rigidity. This would keep in view the fact 
that the absolute dimensions of quantities involving U 
were unknown, A list of the dimensions of the various 
quantities based on this arrangement was given. 

Mr. Swinburne, referring to the conventional nature of 
many units, said great differences exist between the ideas 
held by different persons about such units. Startin 
with the convention that unlike quantities could be multi- 
plied together, he might have 6 amptres flowing in an 
electric circuit under a pressure of 10 volts, and he might 
say he had 60 volt-ampéres. The term ‘‘ volt-amptre” 
could be regarded as indicating that the 60 was the 
numerical result of multiplying a number of volts by a 
number of amperes, or, on the other hand, it might be 
understood as a new unit, a watt, compounded of a volt 
and an amptre. Before Professor Riicker’s paper on 
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‘* Suppressed Dimensions” was published, an electrician 
might have suggested measuring the length of a bench 
by sending an alternating current through it and deter- 
mining its self-induction, which he regarded as a length. 
Professor Riicker, however, would say that this could not 

iye the right result, for “ must be taker into account. 

e was inclined to think that dimensions were liable to 
mislead. 

Referring to scientific writers as authorities, he said 
Maxwell had been careless in some cases, for he had 
sometimes given dimensional formule as zero, which 
really ought to have been L’ M° T°, or unity. In French 
text-books the errors had been corrected. 

Mr. Williams, in reply to Mr. Madden’s remarks about 
self-induction being a length, pointed out that the sub- 
ject might be looked at in two different ways, depending 
on whether one thinks of the standard of self-induction as 
the practical standard of measurement, or the unit of 
self-induction asa physical quantity. In the former case, 
the standard was a length, but in the latter, the unit was 
a quantity of the same species as self-induction, the 
nature of which was, as yet, unknown. If its dynamical 
nature was known, then the absolute dimensions of all 
other magnetic and electric quantities would also be de- 
termined. 

In answer to Professor Fitzgerald’s remarks, he said 
it was hardly likely that he should be unacquainted 
with the common view that kinetic and potential energies 
were ultimately quantities of the same kind, for it was a 
view with which he was quite familiar. The fact that 
they have the same dimensions was sufficient to show 
their mpeg & and the idea that all energy is ultimately 
kinetic was fundamental to his paper. Bhis, however, 
did not imply that electrification and magnetisation are 
of necessity the same, and the suggestion that they may 
be the same was only one of several ‘probable sugges- 
tions,” all of which were entitled to consideration. is 
chief reason for regarding Professor Fitzgerald’s sugges- 
tion as probably incorrect was that it led to a system 
of dimensional formule incapable of rational mechanical 
interpretation, and containing fractional powers of the 
fundamental units. Professor Fitzgerald’s system would 
make resistance an abstract number, and « and k directed 

uantities, whereas the former was a concrete quantity, 
the two latter must be scalar in isotropic media. If he 
(Mr. Williams) had erred in treating electrification and 
magnetisation as different phenomena, he could only 
plead that he had done nothing more than follow such 
authorities as Lord Kelvin, Dr. Lodge, and Mr. O. 
Heaviside in the matter. 

The discussion on Mr. Sutherland’s paper, ‘‘ The Laws 
of Molecular Force,” was reopened by Professor Perry 
reading a communication from the President, Professor 
Fitzgerald. He objected to discontinuous theories, 
especially when Clausens had given a continuous for- 
mula much more accurate over a very long range than 
Mr. Sutherland’s discontinuous ones. The introduction of 
Brownian motions without carefully estimating the rates 
required and energy represented, and without giving any 
dynamical explanation of their existence, was not satis- 
factory. It would, he said, be most interesting if 
Mr. Sutherland would calculate the law of variation of 
temperature with height of a column of convectionless 
gas, under conduction alone (for Maxwell thought the 
inverse fifth power Jaw of molecular attraction was the 
only one that gave uniformity of temperature under these 
conditions), and, if necessary, make tests with solid bars. 
Referring to the statement that molecular attraction at 
1 centimetre was comparable with gravitation at the same 
distance, he thought Mr. Boys would question this, and 
he suggested an imentum crucisof the inverse fourth 


power law. Both the inverse fourth and inverse fifth 
power laws assumed symmetry which did not exist. He 
also took exception to other parts of the paper. 

Dr. Gladstone, referring to the relative dynic and refrac- 





tion equivalents given in Table XXVIII. of the paper, 
said he thought it interesting to make a similar compari- 
son between dynic and dispersion and magnetic rotation 
equivalents. The result, as exhibited in a complete 
table, showed a certain proportionality between the four 
columns, but the differences were beyond the limits of 
experimental error. Mr. Sutherland, however, some- 
times reckoned the dynic equivalent of hydrogen as 0.215, 
and at other times looked upon it as negligeable. The 
analogies between the optical equivalents did not depend 
on the proportionality of the numbers so much as upon 
the fact that the refraction, dispersion, and magnetic 
rotation equivalents of a compound were the sum of the 
corresponding equivalents of its constituent atoms, 
modified to some extent by the way in which they were 
combined. Whilst a somewhat similar relation held 
true for the dynic equivalents, the effect of ‘‘ double- 
linking” of the carbon atoms so evident in the optical 
roperties, was scarcely perceptible. The result of calcu- 
ating the constants from M J, instead of from M?/, was 
next discussed, the effect of which was to quite upset the 
peaperseaeny before noticeable. 

rt. 8. H. Burbury said that on referring to the author’s 
original paper, on which the present one was based, he 
found that a uniform distribution of molecules was 
assumed. On this supposition the demonstrations given 
were quite correct, and the potential was a maximum. 
If, however, the molecules were in motion the average 
potential must be less than the maximum, and the deduc- 
tions in the present paper being based on wrong assump- 
tions were liable to error. 

Professor Ramsay remarked that many statements in 
the paper, on the subject of critical points, were very 
doubtful. Separate enon for the different states of 
matter were not satisfactory, neither was the artificial 
division of substances into five classes. The predicted 
differences in the critical points due to capillarity had 
not been found to exist. ‘Speaking of the virial equation, 
he said that hitherto R had been taken as constant. Con- 
siderations he had recently made led him to believe that 
R was not constant. The whole question should be re- 
considered regarding R as a variable. 

r. Macfarlane Gray said he had been working at 
subjects similar to those dealt with in Mr, Sutherland’s 
paper, but from an opposite point of view, no attraction 

ing supposed to exist between molecules. In the 
theoretical treatment of steam he found that no arbitrary 
constants were required. for all could be determined 
thermo-dynamically. The calculated results were in per- 
fect accord with M. Cailletet’s exhaustive experiments 
except at very high pressures, and even here the theo- 
retical volume was the mean between those obtained 
experimentally by Cailletet and Battelli respectively. 

Professor Herschel pointed out that Villergeau had dis- 
cussed the equation of the virial, where the chemical and 
mechanical energies were not supposed to balance each 
other. Mr. Sutherland’s paper all turned on the existence 
of such a balance, and he (Professor Herschel) could not 
understand why this balancing was necessary. 

The discussion was then closed, and the meeting ad- 
journed. 








_ BROOKLYN ELEVATED RaILRoAD.—Contracts have been 
signed for two extensions of this line. Oneleads from the 
present terminus of the Fulton-avenue line to Cypress Hill 
cemetery, and will absorb 4000 tons of steel; the other 
is the South a extension from Thirty-eighth-street 
and Fifth-avenue, the present terminus, to Third-avenue 
and Sixty-seventh-street, with a shuttle line to the Thirty- 
ninth-street ferry. The second extension will absorb 
6000 tons of steel. The contract for the Fulton-avenue 
line was let to the Edge Moor Bridge Works of Wil- 
mington, Delaware, and that for the other to Messrs, 
Cofrode and Saylor, of Philadelphia, 
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VERTICAL BORING MACHINE. 
CONSTRUCTED BY MESSRS. J. SAGAR AND CO., ENGINEERS, HALIFAX. 
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Tue vertical boring machine which we illustrate 
on this page has been made by Messrs. J. Sagar 
and Co., engineers, Halifax, and is intended for the 
use of carriage and wagon builders, ship builders, and 
other woodworkers. It is intended for boring holes 
up to 24in. in diameter by 18 in. deep. The over- 
hang of the tool is sufficient to permit of boring a hole 
in the centre of a piece 3ft. wide. The spindle can be 
brought down to its work by the use of either a foot 
lever or by hand, both arrangements being fitted as 
shown in theengraving. The table is made torise and 
fall by means of the handle shown at the side of it in 
the engraving; this handle is geared to the vertical 
screw by bevel wheels. The table measures 2 ft. 4 in. 
by 1 ft. 8in., and is fitted with a movable fence. The 
spindle is driven by a belt running over carrier pulleys 
from the countershaft shown at the base of the 
machine. An adjustable collar is placed on the 
spindle, by which the depth of the hole can be regu- 
lated. The main casting of the machine is of box sec- 
tion, in one piece with the base. All parts of the 
machine are balanced, so that it can be run at a high 
speed without vibration. 





INDUSTRIAL NOTES. 

THE Memorandum of the Labour Correspondent to 
the Board of Trade states that ‘‘ During the month of 
October the general relations between employers and 
employed were somewhat less disturbed than in the 
month preceding.” The great stoppage in the cotton 
spinning trade was impending, but did not actually 
commence till the current month. ‘‘ Forty-two 
strikes were noted in the month, but none of them 
were of great importance, and some were only of a few 
days’ duration.” The total was fewer by twelve than 
in September. Of the total, twelve were in connec- 
tion with the textile trades, seven in the shipbuilding 
industries, six in the building trades, and six in the 
mining and quarrying industries. Those in the latter 
trades were the most important, involving as they did 
the largest number of persons, but for the most part 
they were not of long duration. The reports show that 
among the skilled trades there is no real improvement 
in their respective industries ; on the contrary, most of 
them show a considerable increase in the number of the 
unemployed. The aggregate membership of the 22 
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unions reporting was 268,658. Of these 19,684 were 
out of work as against 16,794 in the previous month. 
This increase raises the proportion from 6.25 per cent. 
to 7.33 per cent. at the end of October. The follow- 
ing are the corresponding percentages for the six pre- 
vious years at the same date: In 1886, 10.1 per cent. ; 
in 1887, 8.6 per cent. ; in 1888, 4.4 per cent. ; in 1889, 
1.8 per cent. ; in 1890, 2.6 percent. ; in 1891, 4.45 per 
cent. As compared with 1886, therefore, the state of 
trade is not so bad by 2.68 per cent. The building 
and cabinetmaking trades are the most busy, while 
the shipbuilding, iron-moulding, and pattern-making 
branches are depressed. Up to the present the engi- 
neering trades have not suffered so acutely. Two 
trades are reported to have been good, seven as 
moderate, and thirteen as bad during the past month. 





The monthly report of the boilermakers and iron 
ship builders shows how disastrously the deepening 
depression in trade is affecting the several branches of 
industry represented by that large and widely ex- 
tended union, with its 253 branches. The total 
number of members out of work, exclusive of those 
on the sick list and those in receipt of superannua- 
tion allowance, was 5645, as against 4668 last month, 
ora total increase of 977. The proportion to the total 
membership was 15 per cent., as against 12.6 per 
cent. last month. Besides those quoted, enumerated 
under the three heads of donation, signing the book, 
and cards granted, there were 1026 on the sick list and 
362 on superannuation allowance. The total number 
was therefore 7026, as against 6003 in the previous 
month, or an increase of over 1000 members. The ex- 
penses for the past month amounted to 5964/. 4s. 6d., 
or 1491/7. per week. The total membership of the 
society is 38,645 members, while the cash balance in 
hand is 195,554/. 6s. 10d. The report states that 
there has been a gradual decline in trade during the 
whole of the present year up to date, and the pro- 
spect of improvement is not encouraging. There will 
not be any great demand for cargo-carrying vessels as 
long as the freights keep so low and there are so 
many vessels idle in the ports of the United King- 
dom. It goes on to say that there are fully one-third 
too many men in the trade, and that as much tonnage 
is turned out in one-year as ought to be completed in 





three years. The report gives an explanation of the 
helpers’ strike on the Clyde. It says that the platers 
were reduced 5 per cent. last year, and 5 per cent. 
again this year. Last year the platers did not reduce 
the wages of the helpers, but now that 10 per cent. 
has been taken off their wages, in two reductions of 
5 per cent. each, they asked that the helpers should 
submit to 74 per cent. This the latter refused. 
Hence thestrike. It is, however, now settled. The 
report further states that the helpers were getting 
more per hour than the majority of the mechanics 
working in the boiler-shops. On the whole, it is said 
that the prospects of trade are better on the north-east 
coast. 





The condition of the engineering trades throughout 
Lancashire has so far suffered but little change in its 
general aspects. The establishments engaged upon 
specialities continue to be well employed, but with a 
tendency to slackening off, as a consequence of the 
absence of new orders to take the place of contracts 
running out. In all the general branches trade is 
exceedingly quiet ; in many cases the full complement 
of hands is no longer required. In all the branches 
which represent marine work and shipbuilding gene- 
rally the outlook is far from satisfactory. But 
there are no indications of serious depression as 
yet, though the continual tendency is in that direc- 
tion. In the iron trade a depressed tone prevails, for 
the weight of business is, as a rule, extremely small, 
with only here and there moderate transactions for 
immediate purposes. But the quotations remain prac- 
tically the same as for months past, especially for 
forge qualities. In the finished iron trade business is 
exceedingly quiet, with no signs of immediate or even 
prospective improvement. All branches of the steel 
trade are in a depressed condition, and very low prices 
have to be quoted to secure any business of conse- 
quence. In most instances prices are easier for all 
kinds of steel. Fortunately, in the engineering, iron 
and steel, and all the cognate industries there is an 
absence of serious labour disputes ; the reductions in 
wages along the north-east coast, on the Clyde, at 
Belfast, and in a few other instances, have not affected 
Lancashire, except at Barrow, where the dispute was 
amicably settled a short time since. The closing of the 
mills in Lancashire, and the short-time movement 
where the mills are not closed, will increase the number 
of unemployed in some of the engineering branches, 
otherwise the cotton dispute has not seriously affected 
those industries. As the Manchester Ship Canal 
Company have managed to surmount the financial 
difficulties which were pressing upon them, by further 
advances by the city corporation, the engineerin 
branches connected with those extensive works wil 
not be forced into idleness, as had been feared. The 
new loan guaranteed is for two millions sterling. 





In the Sheffield and Rotherham district the condi- 
tion of trade is variable, but the anticipated increase of 
activity has not been realised except in the silver and 
plated goods branches. The cutlery trades are dull, 
notwithstanding the spurt in view of the Christmas holi- 
days. The railway branches of trade are fairly busy, 
especially the wheel, tyre, and axle departments. But 
here comes the complaint that the high price of fuel, 
of material, and of labour prevents profits being made. 
The forges, tilts, and rolling mills are better employed 
than they had been, which may be regarded as a hope- 
ful sign. Again, the demand for crucible steel shows 
a gratifying improvement. The manufacturers do not 
appear to anticipate any great changes in the McKinley 
Tariff by the return of Mr. Cleveland as President of 
the United States, at least not for a while ; some even 
think that things will be worse, because of the uncer- 
tainty which will prevail for some time. The demand 
for coke for foundry purposes is moderately good, 
which also may be regarded as a good sign in the 
midst of much that is discouraging. In the labour 
world things are quiet, there being no indications of 
serious disputes in any of the local or the general 
industries of the district. 





The Midland manufacturers in the galvanised sheet 
trade have been fortunate in securing some good 
orders from the Argentine Republic, Chili, East Indies, 
South Africa, and the Philippine Islands, just at a time 
when the shipments had fallen off. But the demands 
for Australia, the West Indies, and Spain have fallen 
below the average recently. The prices secured have 
also been fairly good, so that this branch of trade will 
show increased activity for some time to come. The 
home demand has been fairly good for some time also 
in most instances. 





In the Cleveland district there was an increased de- 
mand for pig iron in the earlier part of last week, and 
the prices went up to a slight extent, but the spurt 
spent itself ere the week was over. A fair amount 
of material changed hands, and there were further 
inquiries. The shipments have exceeded expectations, 
both for Scotland and for foreign markets, the total 
being larger than usual, But there is no improvement 
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as regards the general trade, manufactured iron and 
steel being in a bad condition, the prices being 
weak. Steel ship-plates and angles and iron ship- 
plates and angles have receded to a comparatively 
low price. The opinion seems to be that a fair amount 
of trade will be done generally in pig iron, but that 
prices will be low, and the profits very close. The 
—— condition of the more skilled trades in the 

istrict is not encouraging, either in the shipping or 
engineering branches, and the cognate industries, 
though the signs are a little more promising than they 
have been of late. 

There is now a movement among the lead ore miners 
of the district, about 200 of them having struck work 
against some proposed changes in the hours. Their 
complaint is that they have to be away from their 
homes 106 hours per week in order to perform 40 
hours’ work at 40 hours’ pay. If their complaints 
are well founded they deserve commiseration. The men 
allege that they are fed and sleep in a rough kind of 
barracks, sometimes as many as 100 in one shop. They 
have to leave their homes early on the Monday morn- 
ing and travel eight or ten miles across the barren 
moors, and have to remain at the mine till the week 
end, without any comforts either in the way of food 
or accommodation. The work itself is described as 
most unhealthy, and the conditions of living are said 
to be filthy and demoralising. The pay, if what the 
men say is true, is wretchedly poor and inadequate. 
It is said that at the end of the month, when they 
settle up, the amount is only at the rate of about 10s. 
per week, The men offer to arbitrate on the matter. 

The Scotch iron trade has been variable, both in 
business and in prices, The attempt to rig the market 
resulted in some losses last week to the operators. 
There has been little actual improvement in the 
market. Nor is there any real improvement in the 
finished iron trade, the rolling mills not going full 
time in the generality of cases. The demand for 
Siemens steel is said to be so unsatisfactory that the 
makers decline to accept orders at existing prices, as 
they are unable to make at a profit at the present 
rates of wages. In fact, the idea of reductions in wages 
is more prevalent in Scotland just now than'in any 
other part of Great Britain. 





The strike of the Clyde shipyard helpers against 74 
per cent. reduction in wages came to an end at the 
close of last week, after five weeks’ duration, the men 
returning to work on the masters’ terms. In reality 
the men were, in a sense, compelled to accept the reduc- 
tion by the other workmen, as the latter, platers and 
fitters, filled the places of the helpers in the various 

ards. The society deprecated the action of the 
1elpers and the smiths’ hammermen, and consequently 
assisted the employers in terminating the strike. The 
more skilled men had worked at a reduction of 5 per 
cent. for nearly a year, and subsequently at a further 
reduction of 5 per cent., while the helpers had not 
suffered any reduction until now. 

The reports from the shipyards of the Clyde indi- 
cate something like a revival of trade in shipbuilding, 
several large steamers having been secured by firms 
along the Clyde. Two Inman vessels of 9000 tons 
each have been secured, and one large passenger 
stean.er by another firm, two other steamers for 
cargoes, and a sailing vessel by other firms, and an- 
other steamer of 4000 tons. It is also rumoured that 
a large battle-ship is to be built by one firm, and nego- 
tiations are on foot for six large vessels for the 
Japanese Government. These facts have improved 
the tone in the district, the outlook being more hopeful. 


In the Birmingham district a steadier tone prevails, 
but there does not appear to have been any large influx 
of orders. Some of the local firms have little prospect 
of work when the orders on hand are completed. The 
galvanised sheet trade has not experienced the same 
revived activity manifest in some other districts of the 
Midlands, the trade being described as quiet. The 
pig iron department was a little more animated; the 
request for Staffordshire cold-blast pig for foundry 
purposes was active. There are no serious disputes as 
to wages in the district, nor are there any indications 
of intended reductions in any of the local or general 
industries of the neighbourhood. 





In South Wales the tinplate trade is reviving; 
several of the works which have beer idle for months, 
and at which over 8000 men were employed, have re- 
started, or preparations have been made to re-start, 
work. The dispute as to the sliding scale for the iron 
and steel workers is not yet settled. The dispute as 
to the wages of mechanics and others at the large iron 
and steel works also continues. There appears, how- 
ever, to be some anxiety to place orders for the first 
half of next year in many cases, which would seem to 
imply a probable increase of activity in some branches 
of trade. a 





The strike at the Carnegie works at the Homestead, 
Pittsburg, has at length really ended, the men return- 





ing to work in rather an abject way in a long file, 
almost like a procession. The entire dispute has been 
characterised by a kind of brutal, dogged stubborn- 
ness from first to last. Violence has been resorted to 
on both sides, and while the one side has suffered 
severe losses, the other has suffered severe priva- 
tion. The leaders of the strike were able to give 
the signal for its commencement, but they were 
not able to effect a settlement—not even to dictate 
when the men should resume work. The merits of the 
dispute may he left to the parties concerned, but the 
manner of the dispute was not creditable to any of the 
persons responsible, 





The cotton trade dispute in Lancashire is rather 
extending than contracting ; the employers who did 
not close the mills are now running short time, only 
about three days per week. The boast of a good 
understanding between the two belligerent parties 
does not seem to be borne out by the facts. Indeed, 
there appears to have been a muddle somewhere upon 
acrucial point. The ‘‘ misunderstanding ” is nowurged 
asa reason for renewed attempts at conciliation or 
arbitration. The total number out of work by the 
stoppage is said to be 40,000, which number is likely 
to be increased by from 10,000 to 20,000 unless some 
arrangement can be come to at an early date. The 
short-time movement will cripple the operatives, as 
they cannot pay the expected levies on three days’ 
work. A further effort to effect some kind of settle- 
ment is being mooted. 





The new rules in the building trades have not been 
carried out without some little friction and one or two 
disputes. At Croydon a strike of the bricklayers led 
toa stoppage of all the other branches until the terms 
of the award were submitted to. Some little friction 
was to be expected. The changes are great, and they 
come at a time when trade is declining and when 
reductions are more rife than advances. But, con- 
sidering the important character of the changes, the 
result all round is very satisfactory, and most credit- 
able to all concerned. 

Great efforts are being made to elect to the several 
posts of official organisers for the Amalgamated 
Society of Engineers, men representing the more ex- 
treme party in trade union matters. Special com- 
mittees are at work for particular candidates, as it is 
thought that the men selected will be able to influence 
the men locally in favour of the advanced programme. 
In the Boilermakers’ and Iron Shipbuilders’ Union the 
local delegates, as a rule, steadily adhere to thepolicy of 
the council, and there is little reason to fear that any 
different course of conduct will result in the case of 
the Engineers’ Society. 





The strike of miners at the Malago Pit, near Bristel, 
has now lasted overa year. The total cost for the 
year has been over 8273/., of which the Miners’ Fede- 
ration contributed 5425/. The strike is not over yet. 
The dispute originated in consequence of the em- 
ployers refusing to give one halfpenny per ton for 
the introduction of locked lamps, instead of naked 
lights as hitherto. This seems like preferring to run 
a risk with the naked light, unless bribed with the 
trifling amount of about 2d. per day. Doubtless there 
is a principle involved, because the mineowner is re- 
sponsible for the safety of the worker, but the wisdom 
of a year’s strike at the cost of between 8000/. and 
9000/. is questionable. 





The attempt to settle the strike in the felt hat trade 
in Warwickshire has failed, though Mr. W. Mather, 
M.P., and Mr. F. Newdigate, M.P., endeavoured to 
effect an arrangement. The employers, after several 
interviews, have declared that they will not employ 
union labour, as the conduct of the union men has been 
such asto give them no confidence in the union or its 
officials. The dispute has lasted several months, and 
active hostility has been shown to the firm and to the 
non-union workers there employed. 


The evidence given before the Royal Commission on 
Labour recently has been with reference to the dock 
scheme, the eight hours, and the unemployed. Munici- 
palisation of the docks, eight hours per day and a mini- 
mum wage, and the intervention of the Government 
and of local bodies in order to find work for the un- 
employed, have been advocated by the several wit- 
nesses. No new features of any interest have been 
introduced, nor have any new facts of importance been 
adduced in support of the theories advanced. The 
general opinion is that the idea of an eight-hours day 
by Act of Parliament has been retarded by the evi- 
dence of its advocates. 





The condition of affairs in the South Wales and 
Monmouthshire coal trade has not materially changed, 
though there is no certainty as to the course the 
miners will adopt, over the sliding scale. The idea 
among the more experienced of the officials is that the 





dispute will be amicably settled when the time comes. 
The movement is quietening down somewhat, and 
there is less acrimony in the speeches of the men who 
are opposing the scale. 

In the Forest of Dean some conciliatory movement 
on the part of the coalowners would seem to imply 
either an abandonment of the proposed 5 per cent. 
reduction or a further modification of terms. It is 
admitted that the case is very different to some other 
coalfields, competition being keen and prices low. But 
as the federation stands firm againstany reduction, the 
men are determined not to assent to it. Atthe recent 
brief conference, between the employers and the miners’ 
representatives, little was done except to declare that 
the federation would support the men in their resist- 
ance to any reduction whatever. 

The strike at the Burnley pits, where some 1500 
men struck work against a miner who had gone to 
work at Accrington, when the men were on strike, 
and because he had, at the place where then employed, 
been getting more coal than the men had agreed to get 
as a limit, was arranged, after a stoppage of three 
days. The men resumed work on Monday last, the 
case of the man himself being left to be considered 
subsequently. The total cost of this strike in loss of 
wages was about 1125/., just to get rid of a non- 
unionist. Ifthe men had given him 100/. to go away 
and work elsewhere, they would have been the gainers 
to the extent of 1025/., besides all the bother of the 
strike and other inconveniences, 





ON THE CONSTRUCTION OF A 5-FT. EQUA- 
TORIAL REFLECTING TELESCOPE.* 


By Mr. A. A. Comuon, LL.D., F.R.S. 
(Concluded from page 648.) 


Fic. 43 isa section of the telescope and tank, showing 
the details of the mounting. A 1s the brick tank, 
shown in plan on Fig. 1, on page 558 ante. Its sides 
are 15-in. brickwork, and it is lined inside with Portland 
cement. The tank is dug out of the solid clay, and up 
to the present time has been found absolutely water-tight. 
The southern end of the tank is built straight up from the 
bottom of the pit, whereas the northern end of it is in- 
clined at an angle of 51 deg. 30 min., equal to the latitude 
of the place. 

B, at the north of the tank, is another well, in which 
the driving clock of the telescope is fixed. 

D D, at the bottom of the tank, are two stone blocks 
set in the brickwork. 

Eis a steel pin firmly set in the stone blocks D D, and 
terminating in its free end in a ball. 

F isa gun-metal socket which accurately fits the ball E. 

G is the polar axis of the telescope. This isa boiler or 
closed cylindrical tube, built up of -in. boiler plate, and 
firmly braced inside by means of angle irons. It is spe- 
cially strengthened at the lower end by the stays shown, 
and contains the iron blocks for sinking to the required 
angle. Thesocket F is firmly bolted to the polar axis, so 
that the lower end of the axis is ere on the steel 
pin FE, and is capable of rotation on that support. 

H is a stone block, firmly set in brick and concrete at 
the upper end of the brick tank A. 

I is a strong frame or girder firmly set into the block H. 

J is a cast-iron bracket bolted down to I. 

K is a steel pin forming the upper central bearing of 
the polar axis G, and this pin rests in a bearing of the 
bracket J. 

H IJ K, therefore, form the upper support of the 
polar axis. The central line of the polar axis passes 
exactly through the central line of the pins E and K. 
This is placed exactly in the meridian, and exactly at the 
right inclination, by means of adjusting screws which act 
upon the lower portion of J. The holes through which 
the bolts pass to fix J down to the girder I are slotted (see 
Fig. 35, on two-page engraving last week), so as to allow 
the adjustments to be made. When the polar axis is 
exactly in adjustment, the clamping of J to I fixes the 
positions of the bearing K. The polar axisis thus capable 
of rotation on the bearings E F (which form practically a 
ball-and-socket joint) and the bearing J K. 

Lis one of two horns. These are projections of the 
upper portion of the polar axis, and are built up of strong 
§-in. boiler plate. The amount of rotation of the polar 
axis is limited by these horns toa little over 180 deg., but 
as this allows an equatorial star to be followed from its 
time of rising to its setting without any reversal of the 
telescope, they have not been found to present any diffi- 
culties in actual working. 

M in this, as in all the other drawings, is the mirror, 
and C is the cell. 

N is one of the trunnions lined with white metal. The 
upper ends of the horns terminate in trunnions, and the 
central line of the polar axis is in the same plane, and 
exactly at right angles to the line joining the centres of 
these trunnions. 

Ois a ball which exactly fits into the trunnion N. 

P is the square iron end of the telescope tube, and is 
made of §-in. boiler plates firmly bolted together. The 
inside is strengthened by — irons Q, to which the 
ball O is rigidly attached, so that the trunnions N carry 
the whole of the tube by the bearings O, and the short 
end P is capable of swinging through the horns L. 

R isa bracket attached to the lower portion of the 
tube P, and carrying a hinge, 

S, by means of which the cell C can be attached to the 


* Paper read before the Royal Astronomical Society. 
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tube P, andthe mirror Mand cell C raised into the posi- 
tions shown in the engraving. The method of attaching 
the cell C to the tube P will be easily seen from Figs. 25, 
26, and 27 (see two-page engraving last week), which show 
the cell C on a larger scale, together with the details of 
mounting of the mirror M in the cell C. 

Fig. 31, on page 647 ante, shows the hinge S, with the 
bracket R in detail. 

Figs. 28, 29, and 30 show the cover of the mirror M. 


This cover is arranged in P, and can be raised so as to 
rest against M, or lowered on to the bottom of the tube 
P when required, by means of the apparatus shown in 
detail in the engravings. The silk flap, also shown on 
Fig. 28, is in the tube P, and when the mirror cover is 
lowered on to the bottom of the tube, the silk flap is 
dropped over it to prevent dewing of the cover glass, and 
to avoid internal reflections in the tube. 

TT T, Fig. 43, is the skeleton framework of the tele- 
scope tube, firmly attached to the iron box P, and pass- 
ing right into it at its low end. It,is built up of 1}-in. 
angle iron, riveted together in the manner shown in this 
oa oa Fig. 44, page 680. : 

The frame T ii is square in section, and when eaeh of 
the eight panels is filled in with a wooden framework 
covered with black convas, the tube thus formed is prac- 
tically light-tight, is very strong and remarkably free 
from flexure, while, owing to its light construction and 











the small quantity of metal used, there are very few irre- 
gularities of the air in the tube during observations. 
U is the tinned-steel eye end of the tube carrying 

the flat mount. This is shown in detail in Figs. 32, 33, 
and 34 ante, and further description here is unnecessary. 

V V is the driving sector of the telescope. This is 
shown in detail on Figs. 25, 26, 27, and 28. 

W is the clamping bracket of the polar axis. This is 
also shown in detail on Figs, 26, 27, and 28. It is firmly 


Water level 


bolted down to the polar axis G—in fact, forms part of it 
and shares all its motions. 

X is the clamping wheel for right ascension. 

Y is amanhole in the upper part of the polar axis G, to 
allow the weight at the Woes of G to be got at and 
altered if necessary, so as to allow any alterations in the 
balance of the telescope. 

a is the brick curb for the circular rail 6. 

These latter are shown in plan on Fig. 1, page 558 ante, 
where thé plan of the house or covering is indicated. 

Fig. 44, page 680, shows an elevation of the telescope, an 
elevation of the observing stage, and a section of the house 
or covering of the telescope. The western side of the 
house is supposed to be cut off, so as to show the interior, 
the telescope and observing stage being seen in western 
elevation. A line X Y on Fig. 1, page 558, illustrates 
the line of section. / 

C is the cell of the mirror, S being the hinge, and R 





the bracket supporting the hinge to the iron box P, which 
forms the lower end of the tube of the telescope. 

T is the skeleton tube and U is the tinned-steel eye 
end, exactly as in Fig. 43. 

G is the polar axis, showing L the western horn, sur- 
mounted by N the trunnion, in which a ball from P rests. 
W is the clamping bracket, X the clamping wheel, and 
V is the driving sector of the telescope, J being the strong 
iron bracket, with the bearing K, which forms the upper 
support of the polar axis G. All these can be recognised 
shown in section in Fig. 43. 

a is the brick circular curb carrying the rail b, on which 
the house is rotated. 

¢ c are two of the three wheels on which the house is 
built. The north wheel is seen between the two strong 
beams d d, and ¢ ¢ is the eastern side beam that extends 
from d towards the second wheel, which is seen in 
elevation. 

g is the beam that joins e to a similar beam e on the 
opposite side of the house, the beams d d, e e, and g, 
shown in plan on Fig. 1 and in section and elevation on 
this figure, forming a square framework, on which the 
whole house is constructed. 

J is one of the two beams that are firmly bolted to ¢ and 
g and project out to the south of g (see plan) to form the 
cantilever on which the south end of the house is carried. 
The wheel c, shown in elevation, is placed at the corner 
formed by ¢ and g, and is between f and i, the latter bein 
a smaller beam parallel to f and sufficiently poate 
— it to enable the wheel ¢ to rotate freely between 
them. 

his the upper beam of the house, on which the rail 
carrying the roof is laid. All these could be recognised 
on Fig. 1, where they are shown in plan. 

The new lettering adopted is as follows: 

A, is the declination sector, which has the double pur- 
pose of serving as clamping sector, and for giving a slow 
motion in declination. The sector A, is really part of the 
horn L, for it is rigidly bolted to that. It extends all 
round the trunnion N, its outer edge including an angle of 
210 =~ It is made of cast iron strongly ribbed and 
webbed to give rigidity. Its outer edge has teeth cut in 
it, each tooth covering exactly half a degree of decli- 
nation. 

The declination circle is screwed on to sector A,, and 
a suitable reader is provided for it. This reader is 
attached to the horn L of the polar axis and moves with 
it, a wire in the eye-piece of the reader being carried over 
the divisions on the declination circle, so as to give the 
declination of the object to which the telescope is pointed. 
The declination in the drawing is 0 deg. 

E, is the wheel of the declination clamp, and a cord 
from this extends up to the eye end U of the telescope, 
passing there round a wheel, which is within reach of 
the observer at all times. 

F, is the declination clamp, which is rigidly fixed to P, 
and slides accurately over the edge of the sector A). 
Details of this clamp are shown in Fig. 42 (see last week’s 
two-page engraving). By means of the wheel E,, the 
clamp can be made to lightly clip A,, and the telescope 
is then fixed in declination, since A, is part of the polar 
axis, which never varies. 

A tangent screw with a rod and handle is attached to 
P. This screw gears with the edge of sector A;. One 
rotation of the handle moves the telescope up or down in 
declination half a degree. The instrument is always 
clamped when this screw is in gear with the teeth of the 
sector A,, but the screw can be put in or out of gear very 
readily by means of a pin, which enables the handle and 
rod to be raised or depressed at any time. 

A clamping cord passes from the wheel x of the right 
ascension clamp to a wheel near the eye end of the tele- 
scope, being carried on suitable pulleys from x up the side 
of L to the pulley, within reach of the observer. 

The finder iz, the eye end fitting \»o, “2, and the focussing 
wheel & can easily recognised on this drawing as 
they are shown on Fig. 34. 

6, is angle iron supporting the bearing of the screw 
which regulates the position of the flat cover shown on 
Fig. 34. The handle £, can also be seen. 

The section of the house shows many features not indi- 
cated in the plan on Fig. 1. Continuing the lettering 
adopted, we have j j j uprights firmly bolted to the 
framework d ¢ greferredto, and supporting the northern 
portion of the upper beam h. 

k is a beam which rests on the cantilever /, and sup- 
ports at its ends the uprights /, that also help to carry the 
beam h. 

m are joists that are fixed tog and k, and support the 
floor n laid upon them. : 

ois an upright fastened to the most eastern of the joists 
m, and serving as another support for the end of the 
beam h. 

The beam h is thus supported along the whole length 
of the house by the uprights jj j 10. These uprights are 
fastened together by cross-braces and struts, all of which 
are indicated as p. 

q is a strut serving to support the northern end of h, 
which projects beyond the house, so as to carry the roof. 

r is the rail, laid the whole length of h, on which the 
roof rollers run. : 

3 8 are the roof rollers, running in the rail r. 

t is the eastern main beam of the roof, running on the 
two rollers 8 8. ; 

u are safety guides, or catches, which clear h and allow 
the roof to run smoothly on the rails, but would, by 
pressing against h, prevent the roof being blown off or 
forced off the rails. ‘ 

vvvvare uprights from the main beam ¢ of the roof, 
which carry the upper beam won which the corrugated 
iron is fixed. The cross-bracing of the roof is not shown 
fully. 

— a shutter on the front of the roof, which, when 
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then regulates the position with regard to the focal _ wte by! ae 


of the telescope of anything attached to D. To the 


d bi ring is attached by means of | (5). 
of D a strong flanged brass ring ielaes 


three binding screws, one of which is shown at 


front of this ring carries the slipping piece F which carries | it), d ; 
] der the photographic plate. The rotation | the sha ¢ [ 
ie oes bs PS tae of an india- | shown ¥ the figures is placed with the terminator towards 


| 


the supporting plate for the spectroscope or enlarging | 
camera. 
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ivot for a thin circular plate of brass (with a holein | minator should have such an ex L ; 
which acts as the exposing shutter (6), and can be | lessly over-expose the bright limb, and a modification of 


on shown by the dotted lines 4a, the plate- | case of a rotating shutter such as I have used, an equal 
ressed firmly on to the studs by the screw | exposure all over the moon would be given by a sector 
supporting studs for the plate-carrier acts | with radial sides. It is necessary, however, that the ter- 


ure as will not hope- 


of the opening will do this. The apparatus 
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For moon photographs at the principal focus of the | 
telescope a special arrangement has been devised to give 
very rapid exposures, and also longer exposure to the 
terminator than to the limb. This apparatus is shown 
in section and elevation by Fig. 46. 


An adapter tube (1) fits into the eye end of the tele- | 


scope, the outer end of the adapter being closed by a plate 
with a circular hole 4 in. in diameter in it. 
(2) screwed into this plate serve to support the plate- 
carrier, and two other studs (3) serve for guides in placing 


the front plate of the adapter, 





Three studs | 


the | ser in register. A movable arm (4) is also carried by | 
and this arm can be moved | 


Pe Wire 


rubber spring (7), which can be tightened at will to 
vary the exposure. Over the hole of the exposing shutter 
any one of a number of diaphragms of thin sheet tinned 
steel can be fixed by means of the spring clips (8), and by 
altering the shape of the openings in these diaphragms 
any required difference in exposure for the terminator as 
compared with the limb can be obtained. 

Rapidity of exposure seems to offer, in the case of the 
moon, a greater chance of sharpness and detail than any 
other means, for the atmospheric tremor becomes pain- 
fully evident on an examination of the image of the moon 
in the enlarging apparatus described later on. In the 


























the centre of the exposing shutter, and the shape of the 
opening inthe diaphragm is somewhat like a reversed 
sector with curved sides. 

Three spectroscopes are used on the 5-ft. telescope. An 
ordinary McClean direct vision spectroscope fits into the 
eye-piece adapter, and is used for making rapid surveys. 

The prism star spectroscope has a collimator lens and 
object-glass of 1-in. aperture and 54-in, focallength. Two 
= of 30-deg. angle and one of 60-deg. are used, the 

-deg. prisms being attached to the collimator lens, and 
the object-glass of the observing telescope with one of 
their sides normal to the optic axes of the lenses. The 
aie, ora is shown in Fig, 47, the 60-deg. prism being 

xed between the two 30-deg. prisms as shown and ad- 
justed for minimum deviation. The observing telescope 
is rigidly attached to the base-plate of the spectroscope, 
and an automatic attachment to the 60-deg. prism and 
the collimator always keeps the prisms adjusted at the 
angle of minimum deviation, whether the instrument is 
used for photographic work or for eye observations. Two 
eye-pieces are used with magnifying powers of 5 and 15. 

he photographic apparatus is attached to the spectro- 
scope by removing a portion of the observing telescope 
and inserting the camera tube. he camera is leather, 
and is provided with the usual swing back, supported on 
a pin fitting into a slot in the base-plate, and fixed by a 
screw when adjusted for photography. The length of 
the photographed solar spectrum is a little over 4-in. on 
ordinary plates, and nearly j-in. on orthochromatic 
plates. The dark slide is of metal. 

The peculiarities of the instrument are (1) an arrange- 
ment for covering or uncovering the slit at will, two small 
pivoted shutters being provided ; one of these covers the 
central portion, and leaves the top and bottom open, 
while the other covers the top and bottom of the slit, 
and leaves the centre. This arrangement allows a star or 
nebular spectrum to be photographed in the centre of the 
plate with a comparison spectrum above and below, a 
small overlap being allowed to assist in the identification 
of the lines. 

(2) At the side of the collimator a small watching tele- 
scope is arranged with a reflecting prism in front, and so 
arranged that the slit can be watched during the whole 
of the exposure, all errors of clock run, and the refraction 
correction being made by means of a strong slipping- 
piece, which forms the front of the adapter carrying the 
spectroscope. The details of this arrangement can be 
made out by reference to Fig. 47. G is the base-plate of 
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the spectroscope firmly attached to the slipping piece F by 
two screws at ii Tis the collimator with a 30-deg. prism 
J over theiens. A similar prism J‘ covers the object- 
glassoftheobserving telescope M. K is the 60-deg. prism, 
L being the automatic attachments of K and I by means 
of which the prisms are always kept at a minimum de- 
viation. P is the observing eye-piece fitting into M for 
eye observations, while Q is a camera similarly fitting 
into M, and interchangeable with the eye-piece adapter P. 

It is the dark slide with the shutter (S) closed in front 
of the photographic plate T. 

U is the watching eye-piece, in which the slit of the 
collimator I is watched by means of the prism V, the 
position of which is regulated by the screw W. X is 
the cylindrical lens attachment. 


The grating spectroscope (Fig. 48) has a collimator lens | pol 


of 14-in. aperture and 8,6-in. focus, with an observing 
telescope of the same size. The grating is 2 in. square, 
and was made by Rowland, being ruled 14,438 lines to 
the inch. The collimator and observing telescope are 
fixed; the grating is rotated so as to give the required 
order of spectrum. The spectroscope is carried on a slip- 
ping-piece (F), as with the other spectroscope, and is so 
attached that the optic axis of the instrument is parallel 
to the optic axis of the mirror, and therefore at right 
angles to the emerged beam from the telescope. This 
beam is received on a small right-angled prism, and re- 
flected on to the slit of the spectroscope. 

This arrangement has many advantages. The slit is 
always accessible, and can be watched throughout the 
exposure, so that the star need never leave it. Compari- 
son spectra are easily obtained, the spectroscope, except 
when the small prism is in place, being practically inde- 
pendent of the telescope. The observer is in the best 
possible position for viewing the spectrum during eye- 
work, the telescope tube being very much in the way if 
the ordinary auhok of attachment is adopted for a re- 
flector. By prolonging the base-plate beyond the points 
of attachment to the slipping-piece, counterbalance 
weights can be attached, and strains in the spectroscope 
due to its weight and its changes of position minimised. 

¥ is the slipping-piece to which the spectroscope is at- 
tached by means of the bolts a, the long plate 8 acting 
as base-plate of the spectroscope; y is the collimator, 
with the slit at 6; € is the grating ; £ is the observing 
telescope, fitted either with observing eye-piece 7 or 
the camera 0, with swing back ¢; « is the small right- 
angle prism which receives the light through the cylin- 
drical ber at A, eee 

The photographic enlarging apparatus is simply a box 
camera, with the secondary magnifier in place of the or- 
dinary lens. The camera is attached to the slipping- 
piece used for en op | the spectroscopes, and a small 
eye-piece at the back of the camera enables a star in the 
field of view of the enlarging lens to be watched during 
the long exposures necessary for star clusters and other 
faint objects. The exposure is made by uncovering the 
secondary magnifier in the way usually adopted for 
ordinary photographit work. 

The collinear photographic slipping-piece can carry a 
strong metal plate in place of the usual dark slide ; and 
an adapter tube is fixed in the centre of this plate to carry 
the eye-piece for visual work. 

The micrometer is of the usual form used for double 
star work, but the spider lines in the field are illuminated 
from the side by means of a small electric lamp. Bright 
wires on a dark field are preferred for nebula observations. 
A small occulting disc is attached to the frame carrying 
the spider lines, thus enabling faint stars and satellites 
to be observed and measured in a field containing a bright 
star or a planet. 

The house is lit by three 8-candle power electric ligbts, 
and a separate main is led to the eye end of the —2 
from two of the storage cells, so as to illuminate the 
cross wires of the photographic slipping-piece or of the 
micrometer. The great advantage of the use of these 
small lamps, which never require trimming and nig) 
out, can only be properly appreciated by one who, like 
myself, has sedien with the old oil lamps. 

X. The House.—-The house or covering of the telescope, 
and the observing platform on which the observer works, 
are very simple in construction, and up to the present 
they have been found very efficient in operation. 

he great expense of a dome of sufficient size to cover 
the 5-ft. telescope prevented me from considering the 
possibility of that kind of ~~. The construction 
of a portion of a dome would also have presented diffi- 
culties as regards size and expense, and I determined to 
adopt a simple house, similar to that used for the 3-ft. 
telescope. . 

The whole house turns on a circular rail, carried on a 
solid foundation of brickwork 23 ft. in diameter. Three 
double-flanged wheels, each 2 ft. in diameter and 4 in. 
wide, were made to run on this rail, and on these a 
pentagon of wood was built, one wheel being in the 
middle of the base, and the otw.er wheels at the 
two sides of the pentagon that are farthest from the 
base and therefore form the apex of the pentagonal 
frame. This wooden framework was firmly braced to- 
gether, so that it would be rigid when weighted in 
any part, and would run freely on the rail. A strongly 
braced framework was then built up on the pentagon, the 
sides sloping outwards to cover and protect the floor 
within the rail, while the apex of the pentagonal frame- 
work carried a square platform just as wide as the sides of 
the house. The result of this arrangement is that the 
house appears in plan as a long rectangular building with 
two wings on the northern portion of the east and west 
sides. The south end is a cantilever carried on the two 
short arms of the pentagon. The telescope is at the centre 
of the circle marked out by the rails. The roof of the 
house covers in the whole of the structure when pulled on, 
but before observations are commenced it is run off (on 





four rollers running in straight rails) until the south 
portion of the house is clear of the centre of the circle of 
the rail, the north end of the roof being carried on 
brackets projecting from the main supports of the 


house, 

When the roof is off the telescope is free to swing up 
to the zenith without touching the house in any part. 
The movement of the telescope in right ascension would 
bring it into contact with the sides of the observatory, 
but the house can be rotated on the circular rail as the 
telescope moves, and thus any portion of the heavens 
examined, for it is possible with this kind of house to 
ae the telescope pointing to the zenith and rotate the 

ouse 180 deg., and then swinging the mirror end of the 
tube through the horns of the polar axis to work below the 

e 


The general idea of the observing platform was founded 
on the compound slide-rest of a lathe. Rails were laid 
on strong beams running along the sides of the house, and 
on these a motion of the platform to and from the tele- 
scope was made. Two beams carried on these first rails 
extended across the house from side to side, and on these 
a motion in azimuth could be given to the platform. It 
was decided to abolish these cross-beams, the motion in 
azimuth of the platform being always so easily secured by 
the motion of the whole house. The observing platform 
itself consists of a square framework into which a smaller 
framework is fitted, which latter can be raised or lowered 
at will in the outer and larger frame. The observer on 
the platform can, by means of handles, move the platform 
alongside of the telescope, or can raise or lower it, so as 
to be always within easy distance of the eye end ; but all 
his movements in azimuth, rendered necessary by the 
movement in right ascension of the telescope, must be 
made by rotating the house. The inner frame carrying 
the observer is a to move easily, a clamping 
arrangement keeping the platform at any desired level 
when more than one person is on it. 

Wires from a battery of storage cells are brought into 
the house, and electric lamps are provided at the north, 
east, and west sides of the house. Other wires are taken 
to the eye end of the telescope for lighting a small lamp 
for the micrometer from one, two, or three of the cells. 

In the plan of the house, Fig. 1, on page 558 ante, 

a is the brick circle on which the circular rail 6 is laid. 

b is the circular rail. 

care three wheels, 2ft. in diameter and 4in. wide, 
running on the circular rail. 

def and g form the framework of the house to which 
the wheels are attached. The framework rotates freely 
on the circular rail by means of a simple mechanical gear- 
ing applied to the south-east wheel. 

h are the upper beams of the house, and are supported 
on the framework d e f g by means of uprights not visible 
in the plan. 

These beams extend the whole length of the house, and 
are carried on the south side by the cantilever that is 
formed by the beams f, which project beyond the wheels 
c. On the north side these beams project beyond the 
framework of the house, and are supported in the manner 
shown in Fig. 44, page 680. To these long beams the rails 
on which the sliding roof is carried are fixed. The cross- 
bracing of the house is not shown in this plan, only essen- 
tial particulars being introduced. 

The sides of the house slope from the upper rails to the 
ground towards the east and west, and the testing of the 
mirror, when in the grinding shop, is not interfered with 
by the east side of the house, although that would appear 
to be the case from the plan. 

XI. General Remarks.—Some account of the perform- 
ance of the 5-ft. wil] naturally be looked for here. As 
far as I am able to judge from the use of other mirrors of 
considerable size, the gain has been maintained, and the 
power of the 5-ft. over that of the 18-in. and 3-ft. is pro- 
portionate to the size. On nebule this is seen to great 
advantage, both visually and photographically. Such an 
object as Mimas, which the 18-in. telescope would, under 
the most favourable conditions, just render visible, and 
the 3-ft. show fairly well, can with the 5-ft. be seen close 
to the end of the ring, and away from it could not be over- 
looked. In all such tests the gain in power is evident. 
For such objects as the planets the great aperture, in 
5 sap oe to the focal length of the reflector as now 
made, gives too much light for the definition obtainable 
on ordinary observing nights; for such purposes a ratio 
of focal length approaching that required for the refractor 
would be much more satisfactory in many ways. 

In photography I am strongly of opinion that, however 
one may shorten the time of exposure by increasing the 
sensitiveness of the plate, that photograph will be the 
best which is exposed for the shortest time, for the de- 
formation of the image due to atmospheric tremor will be 
reduced proportionately ; and in that respect it is neces- 
sary to have a large aperture in proportion to the focal 
length ; but for work which does not include photography 
and spectroscopy I should certainly have a ratio of, say, 15 
tol. Such a mirror of large aperture, properly mounted 
for visual work, would be the finest optical instrument 
possible. 

I consider it an extremely fortunate circumstance that 
the first mirror gave such a very bad image that it had to 
be condemned, and another disc of glass made. Had it 
been just passably good, it is more than probable that I 
should not have made another, but should have come to 
the conclusion that the limit of useful size had been 
reached. It is possible that other mirrors may have a 
defect similar to the first disc, due to the same cause. 
From these that perfection of figure that is possible with 
the reflector cannot be obtained. The tests at the centre 
of curvature fortunately give the means of determining 
this point. 

T am not quite sure that a mirror gives absolutely at 
all times the same results in the telescope which the tests 





made indicate that it should. With very large mirrors 
there is a slight variation to be observed during a night’s 
work, due to change of temperature; but this, I believe, 
is also the case with large refractors, and is not objection- 
wble. I find, as Dr. Draper did, that a slow change of 
figure is liable to occur; this has happened once to a 
mirror quickly made and used, testing after some months 
giving quite different results, but it is, 1 believe, excep- 
tional for such a thing to take place after more than a 
few days. 

As far as the limit of size is concerned, the next mirror 
might very well be 8 ft. in diameter; this would not be 
difficult to make on the lines given. 

I cannot conclude this paper without referring to the 
assistance I have received during a part of the time from 
Mr. A. Taylor, and giving my thanks to Alfred James 
Wooldridge, who during nearly six years has been most 
careful and attentive in carrying out all the actual work 
of grinding, polishing, and figuring, under my direction, 
without a single blunder or mishap. 





LAUNCHES AND TRIAL TRIPS. 

THE first-class cruiser Royal Arthur, which was 
launched by the Queen at Portsmouth in February last 
mi and which has since been engined by Messrs. 

faudslay and Co., got under way on Thursday, the 17th 
inst., for an eight hours’ trial of her engines with natural 
draught. Inthe usual course of things she would have 
been subsequently tested under forced draught for four 
hours ; but as the sister ships Hawk and Edgar had been 
steamed under these conditions the Admiralty decided, 
against the wishes of the contractors, that it was not 
necessary to press the machinery in this case to the 
maximum of 12,000 horse-power, but that it would be 
accepted on its developing the guaranteed power with 
natural draught. ‘The mean steam in the boilers was 
146.6 lb., the revolutions 100 per minute, and the vacuum 
27 in. The average power developed by the starboard 
engine was 5029 and by the port engine 5033, making a 
total collective power of 10,062 horses with .44 in. of air 
pressure. This was slightly in excess of the contract 
power, but the speed, which as taken by log amounted to 
18.22 knots, was somewhat less than had been anticipated. 
The trial was considered satisfactory. Among those pre- 
sent were the Engineer-in-Chief of the Navy, Mr. Oram 
from the Admiralty, and Mr. Manual, of the Boiler Com- 
mittee. 





The powerful 700-ton twin-screw hopper dredger 
recently constructed by William Simons and Co., Ren- 
frew, to the order of the Blyth Harbour Commissioners, 
has completed her dredging and steaming trials on the 
Clyde with very satisfactory results. The former took 
place at Garvel Point, where the bottom of the river is 
known to consist of material of a very hard nature, viz., 
marl and stiff boulder clay. The machinery worked with 
great smoothness, and the amount of material dredged 
was considered very satisfactory. The steaming trial took 
place at Gareloch (when the vessel was loaded with 600 
tons), where a mean speed of nearly 94 miles per hour 
was obtained, being in excess of the contract. 





Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on the 17th inst. a steel screw steamer, named 
the Senator, built for Messrs. T. and J. Harrison, of 
Liverpool. The principal dimensions are: Length, 
400 ft.; breadth, 45 ft.; depth, 31.3 ft., with a gross 
registered tonnage of about 4700 tons. The Senator has 
four cargo holds, and is divided into seven watertight 
compartments ; the holds are provided with five steam 
winches and eight derricks for working the cargo. A 
cellular double bottom for water ballast is fitted in the 
after-holds. The engines and boilers have been con- 
structed by Workman, Clark, and Co., Limited. 





The large twin-screw hopper barge No. 8, lately built 
and engined by Messrs. Fleming and Ferguson, Paisley, 
for the Clyde Trustees, was taken down the river for 
trial on Saturday, the 12th inst. The'trials were made 
between Cloch and Cumbrae Lights—a distance of 
13? knots—on runs with and against tide, the barge 
having over 1000 tons of dredgings aboard. The result 
of the runs gave a mean speed of 10? knots, being three- 

uarters of a knot over contract speed. While outside of 

umbrae there was a heavy sea running, giving the 
barge an opportunity of testing her sea-going qualities, 
which were found to be all that could be desired. The 
whole of the machinery worked without a hitch, and gave 
complete satisfaction. This barge is a duplicate of No. 1, 
lately built by the same builders, and fully described by us 
when tried. 





On Friday last, the 18th inst., Messrs. Short Brothers, 
Pallion, Sunderland, launched a steel screw steamer for 
London owners. The dimensions of the vessel are: 
Length, 170 ft.; breadth, 36 ft.; and depth moulded, 
16 ft. The vessel is designed to pass under the bridges on 
the Thames at any state of the tide, either loaded or in 
ballast. The masts and funnel are made to fall down, 
and the masts are so arranged that the cargo can be 
worked out while down, thus avoiding the necessity of 
hoisting them up until after the vessel has passed down 
the river again on her way to sea. The vessel will carry 
1100 tons deadweight on about 14 ft. draught, fully laden 
and steam 94 knots. The triple-expansion engines are 
by Mr. John Dickinson, of Sunderland, having cylinders 
18 in., 29 in., and 47 in. in diameter, and 33 in. stroke. 
The boiler, of steel, is by the same maker, and will have 
a working pressure of 160 lb. On leaving the ways the 
vessel was named the Radcliff. 
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STEAM ENGINES AND BOILERS, &c. 


15,514. J. Sargent, Rochester, Monroe, New York, 
U.S.A. Furnaces. [8 Figs.) August 30, 1892.—This inven- 
vention relates to furnaces in which, when the doors are opened 
to apply fresh fuel, a jet of steam is turned on over the fire and 
air is admitted to produce combustion of the smoke and soot that 
would otherwise be carried up the chimney. To replenish the 
fuel the furnace door B isopened. This gives motion to a spindle 
n and the latter to a valve stem through the medium of two wheels 
i,0. The turning of the stem opens a valve and lets on steam, 
which then passes through branch pipes E and is injected into 
the fire above the grate. The turning of the valve stem also 
winds up a cord 7 on the wheel ¢ and raises a weights. This 
action draws on a cord ¢ and raises the supplementary door v, and 
admits air to the fire chamber. At the moment of commencing 
to open the door B a dog attached to the inner pulley is in 

















15,514.8 


engagement with a notch of the exterior pulley H, and the turn- 
ing of the former by the opening of the door also turns pulley H. 
This draws on cord and winds up the time movement. When 
the dog reaches the top of the pulleys its inclined end strikes 
a stop which trips it, and throws the dog out of engagement 
with the outer pulley H, thereby releasing the time movement. 
At the same time the end of another dog has caught a stop on 
the rim of the inner pulley and holds the same, thereby re- 
taining the weight s elevated and holding the supplement 
door open. But the main door B can be closed immediately, 
since a slot in the wheel 7 allows a pin in the wheel o to turn 
backward freely. The opening of the door B therefore turns on 
steam and elevates the supplementary door, and its closing is 
made without turning off the steam or closing the latter door. 
(Accepted October 19, 1892). 


15,140. D. Curry, New York, U.S.A. Furnace 
Door Opener. [3 igs.) August 23, 1892.—This invention 
relates to means for opening and closing doors of furnaces. The 
door is provided with a downwardly projecting lug 6, The 
brackets 7, having arms 8, are secured under the platform 2. A 
lever 9 is fulcrumed to the brackets 7, the shorter arm of the 
lever extending upwardly toward the platform and rearwardly 
from the boiler, and the other end extending downwardly toward 
the boiler. The rear end of the lever is provided with a striker 
plate 11. An upright movable bar 12, provided with a transverse 
plate 13, is — so as to move up and down, and a strap 14, 
fixed to the boiler, guides its upper part. Between the hook 
and the lug 6 on the furnace door is placed a link 16, which ex- 
tends outwardly from the bar 12 at an oblique angle, the bar 12 








assing through a plate 17 secured to the platform, This plate 
two downwardly peeing rods 18 supporting rings 19. The 
plate 13 on the bar 12 is provided with holes to permit it to ride 
up and down on the bars. The springs rest on the plate 13 
below and against the plate 17 above, so that the upward move- 
ment of the plate 13 will compress them. A plate secured to 
the platform is provided with a hole through which a foot bolt 
21 provided with an enlarged head passes. The bolt 21 has a 
feather, and the plate a corresponding groove in which the 
feather works, for the purpose of preventing the bolt from turn- 
ing. The bolt 21 passes through a ide plate secured under the 
platform. The plate carries a sliding bolt working in a strap, 
the movement of the bolt being limited by apin. The foot bolt 21 


sliding bolt is adapted to be moved, these notches being placed 
in any desired position, so that the door may be held entirely 
open or to any degree. (Accepted October 19, 1892). 


ELECTRICAL APPARATUS. 


16,371. W. H. Soley, Frankford; W. W. Perkins, 
Tacony; J. Wolstencroft, W. O’Neill, and W. H. 
Yelland, Frankford, ee Penn., U.S.A. 
Electric Locomotives. (3 Figs.) September 13, 1892,—The 
object of this invention is to provide an electric locomotive 
having traction wheels of the same size, and differential driving 
mechanism between the motor and the front and rear axles 
which will permit the car to run at a high or low rate of speed 
as desired, while the speed of the motor is maintained ata uniform 
rate. The motor 1 is located between the axles, and its shaft 2 
extends from each side over the front and rear axles. Its ends are 
journalled in casings 3 supported on the axles, and braced by rods. 
On the ends of this shaft, and within the casing, are secured 
worms 5, 6. Within the casing are also wormwheels 7, 8 loose on 
the axles. Each wormwheel has a friction surface on its side to 
be engaged by friction shoes 9 of the toggle arms 10, pivoted to 
the sleeve 11, which projects through a packing gland on the 
casing, and is by a bell k lever 12, The sleeves are 
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ram to the axles, and when either one or the other of the 
shoes is thrown into engagement with its wormwheel its axle is 
revolved accordingly. The clutch and gearing is thus located 
within the box, which may be filled with oil to keep the parts 
properly lubricated. The wormwheels and worms of each pair of 
driving connections, while being the same as to size, differ in 
respect to the pitch and number of teeth, so that the motion of 
the motor shaft may be communicated to the axles differentially, 
while maintaining itself a constant unvarying rate of speed. In 
order that the two sets of gearing may be thrown into and out of 
gear with their respective shafts alternately, connections are 
made from the bellcrank levers 12, and these are pivoted to a 
lever 16 above and below-the fulcrum thereof, so that the motion of 
the lever which throws one clutch out of gear throws the other 
in, or by moving the lever to its intermediate position both the 
clutches will be out and the locomotive will run free, the speed of 
_— being maintained at all times. (Accepted October 19, 
892). 


15,477. A. F. W. Kreinsen, Ottensen, Germany. 
Melting Metals, &c., by Electricity. [7 Figs.) August 29, 
1892.—This invention relates to the melting of metals, &c., 
electricity. The positive electrode & consists of electric light 
carbon, and the negative electrode m of the material to be melted. 
Both of the eloctrodes are movable and adjustable, so that they 
may be moved towards and withdrawn from each other by hand 
or mechanical means. The fusion of the material is thus effected 
on the passage of a sufficient current, without the use of a second 
carbon electrode. The electrodes *, mare arranged above the 








centre of the crucible g, and above them there is arranged a cap 
f to prevent the escape of any — and splashes from the 
fusing material. As the material is melted it drops into a 
cavity t, where it is re-melted or kept in a state of fusion. 
Spirals p of platinum wire or ribbon may be embedded in the 
walls of the crucible, or surround it closely. This platinum cir- 
cuit is arranged in a shunt from the main circuit, and the heat 
produced by the resist of the platinum to the passage of the 
eurrent is transmitted through the crucible to the contents. 
(Accepted October 19, 1892). 





MACHINE TOOLS, SHAFTING, &c. 


15,504. G. Armstrong, Chicago, and E. Vasey, 
Chadron, Dawes, Nebraska, U.S.A. Tool-Holders. 
[4 Figs.] August 29, 1892.—This invention relates to tool-holders 
for lathes and planers. A piece of bar steel is used for the holder, 
a sccket being cut back from the end of the bar at an angle of 
between 10 deg. and 20 deg. to its top line, but in direction 
parallel to its sides, the socket being continued so as to open 
through the bottom of the bar A, but being formed with a shoulder 
E near its inner end, so as to prevent the cutter-bar C from pro- 
jecting beyond the under surface of the bar A. A boss @ is 
formed on the top of the bar A near its forward end to provide 
body within which to form a socket for the binding screw B which 
bears against the cutter-bar C. The stock is secured in the 
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aperture of the tool-post D by means of the binding screw d, The 
socket is drilled from the end of the bar A, the drilling being 
continued until the bottom of the bar is perforated, but not far 
enough for the drill to pass entirely through. The socket is then 
squared to correspond to the size of the cutter-bar, back to the 
junctions of its lower side with the bottom of the bar A, thus 
forming a shoulder to prevent the cutter-bar from projecting 
beyond the bottom of the holder, and leaving a longitudinal 
groove in each side of the socket. The object of the stop shoulder 
E is to prevent the hard cutter-bar from falling back upon the 
floor of the tool-post, or upon the tool-ring when one is used, and 
thereby locking the parts together; while the socket is open 
through the bottom of the holder, so that the cutter-bar may, if 





is provided with a series of notches in the feather in which the 


GUNS, &c. 


13,959. C. S. Hisey, Aurora, Dearborn, Indiana, 

. Cartridge Loading Machines. [14 Figs.) 
August 2, 1892.—This invention relates to cartridge loading 
machines. The magazines being filled with powder and shot, 
wad strips being inserted in the guides to the wad-feeding rolls, 
and empty shells being supplied to the tube by the application 
of power to C', movement is communicated to shafts, and 
thence by gearing and shafts to the shell carrier F, shell placer 0, 
crosshead I, and the supplementary mechani d there- 
with. By the first movement of the shell placer O and rod a 








shell is inserted into a cell of the carrier F, and by the next 
movement is carried forward and brought under the powder 
magazine, charged with powder, and by the successive move- 
ments wads and shots are forced and delivered into the shell 
until it is fully charged, crimped, and ejected from the carrier. 
Each intermittent movement of the carrier F in turn causes 
a shell, through the shell placer O, to be inserted in one of the 
cells f and carried forward and successively charged with powder 
wads, shot, and wads. (Accepted October 12, 1892). 


17,532. A.C.Argles, London. Combined Walking- 
Stick Fire-Arms, [7 Figs.) October 14, 1891.—This inven- 
tion relates to a method of arranging a revolver pistol in the 
handle of a walking-stick, so that when the revolver is in the 
stick proper it cannot be seen. A revolver barrel is fixed toa 
cylindrical holder, within which the “action” is arranged with 
a trigger jointed to a spring or movable plate. The plate is so 
arranged that by pulling the trigger forcibly back by pressure 
near its tang, a bolt becomes released from the cylindrical set of 
barrels, or the barrels become so set out of line of travel of the 
striker that it could have no action on the cartridges should the 
chambers be charged. A reverse movement of the trigger will 
throw the ‘‘ action” into proper condition for firing. The cylin- 
drical port exteriorly corresponds to the inner diameter of the 
stick, and when the pistol has to be inserted the trigger is turned 
upon its joint-pin to about in line with the barrels to enter a slot 
in the stick, the fastening of the handle of the stick, which is the 
handle of the revolver, being fixable by a spring catch or bolt. 
(Accepted October 12, 1892). 


RAILWAY APPLIANCES. 


16,105. G. Dalton and G. Bray, Leeds. Pipes or 

for Conveying Waste Products of Combus- 
tion and Steam from the Locomotives of Under- 
ground Railways. [12 Figs.) September 8, 1892.—This in- 
vention consists in making the trunks or pipes of sheet metal and 
the sides of the trunks with pressed flanges formed out of the 
same sheet as the web of the trunk sides, and the joints of the ends 
of the form of a double groove and tongue at the top and bottom 
and a cross lapped joint at the sides, all with sufficient clearance 
and elasticity to form an expansion joint to compensate for the 
varying lengths of the trunks due to varying temperature. The 
end joints are secured by side bolts passing through lugs riveted 
on to the sides at a position of about half the depth of the truak, 
and so that wedges driven down between the body of the bolts 
foes 
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and the side joints engage with and press on to metal plates 
over and on to the side laps of the packing strips which form the 
tongues of the top and bottom joints. Elasticity of the side-bolt 
fastening of the joint is secured by placing a spring washer under 
the head of the bolt and next its bearing on the lugs. The ends 
of the packing strips are sufficiently long to pass completely down 
and up the trunk sides, and are £0 laid diagonally in jointing that 
they pass each other, covering respectively half each of the side 
joints, the ends passing out of notches in the side plates which 
are provided for the pu: of pressing upon and covering the 

king strips on the side joints. The grooves of the top and 
ttom joints are formed by the top and bottom trunk plates and 
Z-irons riveted on to them inside and completely scross the top 
and bottom plates. A chair is provided for the support of the 





necessary, be forced out. (Accepted October 19, 1892). 


joint ends of the air trunks ; itis formed of a single plate of metal 
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bent over at the endssoas to embrace and tighten on to the lower 
flanges of the trunk sides, and is secured to the sleeper of the 
railroad by a bolt which passes through both the bent end and 
bottom plate, thus securing and tightening the chair to the trunk 
flange and also both to the sleeper. (Accepted October 19, 1892). 


16,001, C. T. Schoen, Allegheny, Penn., U.S.A. 
Railway Car Journal Boxes. [4 igs.) September 6, 
1892.—The object of this invention is to make a pressed steel 
journal for cars. The cover is made with parallel transverse 
lugs 6 to receive the arch-bar of the truck ; with lateral eyes b! for 
the connecting bolts ; lug c for alidd; a slotted projection efor the 
insertion of the dust-guard ; downwardly projecting lugs g, and 
with a groove Ain its under side to receive the upper edges of the 




















SE id 
pressed steel body i of the box. This body is provided with 
parallel lugs j for the lower arch-bar, parallel side lugs k for the 
fastening bolts, a front lip for the lid, and a rear wall having 
an opening for the journal ». Lateral shoulder o and a bottom 
groove p are made in the body to receive a partition plate to 
form the box for the dust-guard. Both the rear wall of the 
body and the partition are let into grooves in the cover. (Ac- 
cepted October 19, 1892). 


MISCELLANEOUS, 


21,730. M. F. Purcell, Dublin, Ireland, and G. Pur- 
cell, Los Angeles, California. Purification of G s 


bined bolster and step tube 9. The sleeve-whirl extends over the 
upwardly extending tube 14, and surrounds it, as well as the long 
cylindrical bearing of the spindle. The bolster-case is provided 
on a part of its outer surface with a screw thread by which it is 
secured in a perforation of the bolster rail of a spinning machine. 
Above this threaded portion is a flange 15, extending from one 
side of which isa hollowarm. the interior of this arm being con- 
nected with the enlarg t13. Reaching from the upper part 
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of the arm 16 is a hollow vertical post 17, and at the upper part of 
this post and formed in part therewith is the inwardly-extending 
bracket 18. The perforation of the vertical post 17 and arm 16 
being continuous from the upper end of the post to the interior of 
the bolster case, serves as a reservoir for lubricant which may 
enter the bolster-case, and, through openings in the bolster and 
step tube, is admitted to the spindle bearing. (Accepted 
October 19, 1892). 


15,947. _G. Miller, Downingtown, Chester County, 
Penn., U.S.A. Pulp Engines. (4 Figs] September 6, 
1892.—This invention relates to pulping engines. The pulp is 
I 








Fumes, &c. [2 Figs.) December 11, 1891.—This invention 
relates to the treatment of gaseous fumes, such as the products 
of combustion or gases from various manufactures, whereby solid 
particles, such as those forming smoke, may be perfectly depo- 
sited, and various gaseous components separated so as to leave 
the remaining fumes colourless and innocuous. An air-exhaust 
fan A draws the gaseous fumes through its casing B before delivery 
to the atmosphere through the pipe E. Into this casing B nozzles 
C are introduced through which water is supplied, the water im- 
pinging upon the vanes D of the rapidly-rotated fan A, so that 








the liquid is immediately broken up by the mechanical action 
thereof into a fine mist in bination with the g fumes as 
they are drawn through the fan. This mechanical pulverisation 
of the water or chemical liquids in presence of the gaseous fumes 
causes collection and deposition of solid particles, such as smoke, 
and an intimate chemical reaction between liquids and gases. By 
the application of this pulverised jet of liquid all solid matter is 
carried down out of the gases of combustion, the solid matter can 
be readily run off and collected in a liquid condition, ammoniacal 
gases being also taken into solution at the same time. The pro- 
ducts of combustion, consisting principally of CO. and_ nitrogen, 
are then discharged in a transparent and nee condition into 
the atmosphere. (Accepted October 19, 1892). 


15,865. C. W. Atkinson, London. Hauling Gear. 
[6 Figs.] September 3, 1892.—This invention relates to gears 
used for hauling or transmitting motion. Upon a framework Aa 
shaft B is journalled having a worm B' gearing into a wormwheel 
C carried on and keyed to the axle C', which also fixedly carries 
the pinion wheel D, The wheel D gears with a wheel E havinga 
sleeve E! journailed on the axle F carried in bearings G on the 
main frame A and arm A'. On mote papsc end of the sleeve E' to 
that at which the wheel Eis situated, a wheel H is keyed, and in 
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the space between the wheels Eand E! a brake drum I is loosely 
journalled upon the sleeve E!, around which a brake strap J is 
arranged, having a tightening screw and wheel K. The brake 
drum has loosely journalled onit two epicyclic pinion wheels L, 
each of which gears into the wheel H. On the right-hand side of 
the gearing the hauling drum M is motnted loosely on the 
spindle F, having a disc N provided with an internally toothed 
wheel 0, which also gears into the epicyclic pinion wheels L. 
(Accepted October 19, 1892). 


14,817. H. F. Woodmancy, Whitinsville, Worces- 
ter, Massachusetts, U.S.A. Spinning and sting 
Machine Spindles and Supports therefor. (2 Figs.) 
August 16, 1892.—This invention relates to spinning and twistin 

machine spindies and supports therefor. The spindle 5 is provid 

with a sleeve-whirl 6, and has a long cylindrical bearing 7 of 
uniform diameter and extending above and below the centre of 
the whirl. Thespindle is supported on a combined bolster and 
step tube 9, the lower end of which is slightly tapering and fits 
into a slightly-tapering socket 11 in the lower end of the bolster- 
case 12, into which it is forced and so firmly secured that the 
bolster and step tube and the bolster-case are practically as if 
made in one. The bolster-case 12 has the downwardly projecting 
part provided with an enlargement 13, which forms an oil 
chamber, connected with the interior of the combined bolster 
and step tube by holes in the wall thereof. The bolster-case 
has a tube 14 extending above the upper end of the com- 


duced into the machine at the end and is carried forward 
between the disintegrating roll and the upper blades, and 
after passing through a passage is carried to a lower passage 
under a partition C', then between the roll and the lower 
blades, passing to aj p e at the opposite side of the roll. 
This course is followed until the stock is thoroughly treated, 
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after which it is discharged in the ordinary way. The stock in 
assing from one compartment to the other travels over the 
nclined end of a partition or mid-feather, and consequently the 
fibres are rearranged before being presented to the knives. If 
any matter, such as a piece of metal, by accident enters the 
machine, it is drawn towards the roll and carried thereunder, 
raising it without injuring avy portion of the machine, and when 
the metal passes the roll it remains undisturbed in the lower 
passage, to be removed when the machine is cleaned. (Accepted 
October 19, 1892). 


16,355. J. M‘E. Ross, Glasgow, Lanarks. Percus- 
sive Apparatus for Riveting, Caulking, &c. [3 Figs.) 
September 13, 1892.—This invention relates to portable percussive 
apparatus for riveting, chipping, &c. The ap tus is d 
ofa casing A having fixed in it a cylindrical liner B wherein re- 
ciprocates a piston C C' arranged to act asa hammer. The piston 
is formed with two cylindrical heads C, C! fitting the internal 
diameter of the liner and having a recess of reduced diameter 
connecting these two, whilst on its end is a boss C2 working 
in a guideway D in which the end of the caulking tool T is in- 
nk The compreased fluid for operating the piston enters by an 
inlet E and passes through a series of ports b to the inside of the 
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liner B and into the recess between the heads C, C! of the piston. 
It thence passes through passages to the space B‘ behind the head 
C, and acting on the greater area at the rear of the piston, drives 
the latter forward until the passages are closed and exhaust ports 
uncovered. At the same time other ae b8 are uncovered by the 
movement of the piston-head C', and the fluid passing behind the 
piston-head drives it in the opposite direction until other exhaust 
ports are uncovered and the passages again opened, when the 
motion of the piston is reversed. The exhaust from the ports is 
led by a to an outlet covered by a sliding spring-actuated 





piston wave F operated by a trigger G. Upon the opening of the 





exhaust valve the reciprocating action of the piston hammer 
begins, the movements being short and extremely rapid. The boss 
C2, however, does not strike the end of thetool T until, by applying 
pressure on the handle, the tool is pushed up into its socket 
against the action of a spring which bears on a removable washer 
fitted in the socket-piece K, and which keeps the tool normally 
out of the range of the hammer. When the tool is pushed up by 
applying it to effect such operations as caulking, so that the 
washer isin contact with the end D! of the guideway D, it is 
within range of the hammer, and more or less movement is im- 
parted to the tool by the blows thereof by varying the thickness 
of the removable washer J. (Accepted October 19, 1892). 


1793. W. F, D. van Ollefen, Amsterdam, Holland. 
abt peg Pome Glands for Stern Tubes of Screw Pro- 
peller Shafts. (6 Figs.) January 29, 1892.—The object of 
this invention is to enable fresh packing to be placed in stuffing- 
boxes under conditions in which the gland cannot be removed in 
consequence of external pressure forcing the old packing out and 
preventing the insertion of the new. The gland consists of a 
main part D provided with lugs dl. A ring G fits into the main 
part of the gland D and is attached to pieces H by a dovetail 
joint, these pieces lying in grooves formed in the main part of 
the gland and having lugs h which enter holes formed in the 
lugs dl, Washers K are placed over the bolts E between the 
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nuts F and the lugs dl and A, the washers being of such a size as 
to bear on both lugs, eo that by tightening up the nuts F the 
compound gland is forced home like an ordinary one, When 
fresh packing is to be inserted the nuts F are removed, the 
washers K taken off, and the nuts replaced so that they bear only 
on the lugs / of the pieces H, and the cotter pins J are with- 
drawn, this operation being performed with one nut at a time, so 
that the gland is always held in place by one or more of the 
others. The main part D can now be removed, as the ringG re- 
mains in the stuffing-box and retains the old packing B in position. 
Fresh packing can then be inserted and forced home by the gland. 
(Accepted October 19, 1892). 


15,964. J. T. Knowles, London. (Ll. A. Belmont and 
A. C. Cload, New Orleans, Louisiana, U.S.A.) Mortising Ma- 
chines. [3 Figs.) September 6, 1892.— This invention relates to 
mortising machines, and has forits object to provide an attachment 
whereby simple devices are made part of the machine, and are so 
constructed and combined that the mortise recess is trimmed 
with rapidity and accuracy, while the chips formed by each cut 
of the mortising chisel are automatically removed at each with- 
drawal of the tool. As the chisel descends into the mortise, the 
plunger attachment holds the clearing traveller motionless, 
thereby leaving the longitudinal recess unobstructed to receive 
the chips. As the cut of the channel is completed, the cam- 
plate on the upper end of the snapper bar engages a pin 31, throw- 





ing the lower end against the chip and crowding and packing it 
in the recess in the chisel. The chisel now rises, raising the cam- 
plate off the pin 31, allowing the snapper bar to move outward 
and rest against a pin 28, the chips being so compacted in the 
recess that they do not fall ‘out to any material extent. The 
upward movement of the chisel causes a clearing traveller to 
ride to the lower end of the recess in which it lies, thereby re- 
moving the chip. The lower end of the snapper bar 24 is pro- 
vided with a removable point 32, having means by which it may 
be temporarily made part of the bar. The tip of the point is 
bevelled to an edge, to enable it to readily sever any fibres which 
— — to the bottom of the mortise. (Accepted October 12, 


19,906. R. Beaumont and G. Washington, Leeds. 
Loom Pattern Mechanism. [14 Figs.) Hertober 17, 
1891.—The object of this invention is to obtain a varying height 
of the pieces which actuate the levers connected with the healds 
for moving the warp. Cams are employed having oblong holes 
by which they can be fixed upon rods arranged side by side, and 
having flat sides where they meet each other. The rods are 
secured in position so as to make up a chain by links having 
similar oblong holes to the cams at one end, and circular holes 
at the other. By these rods and links the pattern can be 
altered without removing the cams from the rods, the positions 
of the cams being changeable when one of the rods is with- 
drawn. The chain traverses a cylinder having shoulders pro- 
vided with ledges upon which rest the cams as the chain goes 
round, the cams having projections for resting upon the ledges, 
so that the strain upon the rods is taken off, and the latter are 
provided with double triangular pieces, so that the chain moves 
steadier upon the slide and over the cylinder, which is adapted for 
the purpose, as is the cylinder for regulating the tension of the 
chain. Means are also provided for supporting the rods of the 
chain during the changing of the pattern by altering the cams 
(Accepted October 19, 1892.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





MontrREAL.—The assessed valuation of Montreal in- 
creased from 128,413,000 dols. in 1891 to 136,765,000 dols, 





this year, or an expansion of nearly 8,500,000 dols, 
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BRIDGES ON THE TRANSANDINE 
RAILWAY. 

Or the new railway which completes the system 
across South America over the Andes range of 
mountains, connecting Buenos Ayres with Valparaiso 
in Chili, 106 miles (170 kilometres) can now be 
traversed by trains, so that only 42 miles of the 
distance (68 kilometres) have to be traversed in 
carriages or on mules. These 42 miles involve the 
very laborious works of constructing the tunnels 
through the highest peaks of the Andes Mountains. 
Arrangements, however, are being made, which it 
is hoped will meet the views of the Chilian Govern- 
ment ; andif finally adopted will, it is believed, 
enable the difficult work to be completed in two 
years or thereabouts, so that then the traveller will 
be able to cross the continent from shore to shore 
by railway in about 60 hours, whereas, by sea, 
round Cape Horn, the time taken is 12 days, and 
the cost about 40/., as against 127. over the Transan- 
dine Railway. As itis, passengers are being booked 
even from England and other European parts, and 
traverse the distance, including the journey over 
the Andes in carriages or on mules, in 72 hours. At 
present the traveller leaves Buenos Ayres at nine 
in the evening, and reaches Mendoza, with its 
great vineyards, 650 miles from the capital of 
Argentina, early on the second morning, the time 
taken being 34 hours 10 min., including stoppages 
at fifty intermediate stations. The trains on the 
new Transandine line start two hours later, and 
after eight hours the passenger arrives at Punta de 
las Vacas, 87 miles (142 kilometres) further cn his 
journey of 880 miles, through the Uspallata Valley, 
with its silver mines, which have never been very 
extensively worked, and beyond the alfalfa planta- 
tions, with the herds of cattle fattening for market. 
The traveller may proceed on his journey the same 
evening to Puente del Inca or Cuevas, so that on 
the following day seven hours suffices for the trip 
over the mountains into Chili, affording at least 
some of the pleasure with which philosophic 
historians credit the slow, easy-going journeyings 
of our forefathers. But after all, if the statement 
is true that a short sojourn in the vicinity of the 
Andes has splendid recuperative influences, then 
the leisurely made trip over the mountains will be 
advantageous. It is only at this point that the 
scenery can charm. Thus far the wide plains have 
been uninteresting. It is not, however, our pur- 
pose to follow the traveller step by step through 
his experiences, and we shall only indicate the com- 
pletion of the journey from Juncal to Santa Rosa 
by the new railway and thence by existing lines to 
Valparaiso. In previous articles we have dealt 
with the main features of the line, and especially 
with the tunnelling works and the turbine and 
the electric plant for carrying out the work.* We 
propose now to deal with the bridges on the line. 
In the 109 miles of railway there are about sixty 
bridges and culverts, varying in span up to 246 ft. 
On page 686 we give an engraving of the largest 
bridge, of 246 ft. span, while on our two-page plate 
this week are illustrations of details of this and the 
other bridges on the railway. Some of those were 
given in a paper by Mr. George Frederick Jackson 
before the Institution of Civil Engineers. t 

The drawings, which are reproduced by leave 
of Messrs. Clark, who are constructing the 
line, and to whom we are indebted for details 
regarding cost, show that the larger bridges 
are of American construction. The reason for 
this is certainly intéresting, as it raises an im- 


portant point on the relative value of American | — 


and British bridge-building practice, and shows 
how that practice operates in the matter of securing 
foreign orders, or orders for foreign countries, 
which is not quite the same. Time was an im- 
portant element in the matter; the railway was 
practically. completed, but could not be opened 
until the bridges were constructed and in position. 
Several British bridge-builders were therefore 
asked to state the time they would require to build 
a bridge of 246 ft. span, and the shortest time 
asked was eight months. A cablegram to one or 
two American firms brought the reply from two 
that they would deliver all the four bridges of the 
size required alongside a vessel at New York in 
eight weeks, while a third asked twelve weeks. 
There was no alternative. Cables were again sent 
to the three firms stating the load and the tests 


pa See ENGINEERING, vol. 1., page 329, and vol. li., page 
48. 
+ Proceedings Inst. C.E., vol. cix., Part ITI. 











to be made when the bridge was in position, and 
offers were at once sent. The span we have given; 
the tensile strength of the steel used was to be 
from 26 to 30 English tons to the square inch, 
with an elongation of 20 per cent. in 8 in. before 
fracture. The builders were to guarantee that 
the bridges satisfied the test requirements when in 
position. The main girders were to be 15 ft. 1 in. 
between centres, to carry the single line of metre 














gauge (3 ft. 32 in.). Here are the offers: 

Tenders for Bridge of One Span, 246 ft. 
— aS cameos! 

Name. Price. | Weight, "tom | scm 

& | tons | £ 8. d.| weeks 

Union Bridge Company 2515 | 156 | 16 2 0 12 
Phenix - - 2637 | 156 1617 8 8 
Edgmoor ,, 99 2493 | 164 15 3 5 8 





Time, as we have said, was the consideration, 
and weight was an important element in view of 
the distance the bridge had to be conveyed inland, 
so that the Phoenix Company got the order, 
although their price was highest. It is interesting 
to note that the changing of the material from.iron 
to steel only involved an increase of 5 per cent., 
the tests being as above, and it is further note- 
worthy that the Phoenix Company wished the truss 
to be 35 ft. deep, and offered to make the price less 
with it than with a 32 ft. truss. 

The point suggests itself, Howcould the American 
firms offer to build the bridge in as few weeks as 
the English firm required months? The reply is 
simply that their system of bridge-building enabled 
it to be done. Here the builder gets his drawings 
from the railway engineer, who designs every 
rivet and bolt, if he does not specify how the rivet 
or bolt is to be driven, A. B. wishes one style, 
C. D. an entirely different type, so that the builder 
must be prepared for anything—the advocates 
of the Americans system might say for nothing. 
In America, on the other hand, the builder designs 
the bridge, or rather he has a standard type, and 
the engineer only needs to state requirements. 
The firm can therefore have special machinery for 
rolling their iron or steel to the standard sections 
needed, and are thus independent of steelmakers. 
They are, therefore, prepared in the fullest sense of 
the word. It may be urged that the British system 
admits of greater choice of design, and therefore 
suits British needs; but after all it is to the 
foreigner we, in large measure, have to look for 
orders, and asa rule he is satisfied with what he 
can get quickly and cheaply, provided it meets the 
desired conditions as to load and tension and com- 
pression tests. We donotenterintotherelative value 
of American and English designs, or as to whether 
American or British prices are lowest. Our con- 
tention is that there are most convincing evidences 
that the American practice has its advantages. As 
to relative prices, it is to be regretted that in 
the case of the 246-ft. span quotations were not 
got from English as well as American firms ; but 
Messrs. Clark’s business was not to collect proofs 
on economic points. Fortunately, however, the 
idea suggested itself, presumably for other reasons, 
to get an English firm to quote a price for a 197-ft. 
span from sketch drawings supplied by an American 
firm who had tendered, so that we have in this 
case comparative prices : 

Quotations for 197-Ft. Span, 
| 











ome | Price. | Weight. Prise pet 
ae dai tons | £8. d 
Pencoyd Bridge Company, 
America .. er --| 1679 13 0 117} | 144650 
British firm .. | 138 


--| 2025 3 0 1413 6 





It will be noticed that the British firm(which need 
not be named) assumed a greater weight—that is 
in accordance with practice—and that their price 
per ton was greater, notwithstanding that material 
and wages are said to be dearer in the States. Of 
course the American firm have special machinery. 
This, however, one may find in almost all concerns. 
We pass, however, to a consideration of the 
bridges themselves, and perhaps we might premise 
our description by the annexed Table showing 
weights. 

The bridges built in America were the 75-metre 
and the 65-metre spans. The others were con- 
structed in Britain by the Horsehay and Horseley 
Companies. It may be mentioned that the offer to 
construct the 3, 4, and 10-metre spans for 10/. per 





ton was made in February, 1889, and in October, 
1890, when one or two more were asked for, the 
price paid was 111. 12s. 6d. per ton. 





Designed by Weight. ‘Cost per Ton 














Span. | Description. | 
_ | 
m| ft. in. | tnsct.qr.lb.| £ 8. d. 
3} 0 10.11| deck plate |Messrs. Clark 118 011; 10 0 0 
and Co, | | 
4) 13 1h Do. | Do. 1 9 026, 10 0 0 
5} 16 5 Do. Do. } 2 1 024 10 0 0 
10| 39 93 Do. |} Do. 512 3 6 10 0 0 
10! 39 9} |through plate) Do. 812 011; 10 0 0 
15| 49 24 | through lat-| Do. |/14 7 0 0} 1310 0 
tice riveted | 
20) 65 74 |deckplatepin MessrsJLive- 22 3 5 32) (total) 4002. 
connection | sey and Sons | 
40) 131 23 Do. | 0. 9 5 0 0 1310 0 
40)131 2% Do. Messrs. Clark 6812 0 0} 1310 0 
and Co. | | 
45|147 68 Do. Do. 113 0 0 0 1810 0 
44147 63 Do. | 10. ;} 8911 0 O 1310 0 
60/196 10} |through pin) PencoydCo. 11712 0 0 14 5 0 
connection 
16,246 0 Do. | Phonix Co. 156 5 0 0 1617 8 
| 





The 75-metre (246-ft.) span as shown on the en- 
graving on page 686 and by Figs. 21 and 22, is 
divided into nine equal panels of 27 ft. 4 in., 
the width being 15 ft. between centres. The 
trusses in the middle panels are 35 ft. deep from 
centre to centre. The top members are of trough 
section, built of angle iron and plates, as shown in 
Fig. 23. The plate runs from end to end on the 
top while lattice bars are riveted along the bottom, 
the dimensions of the trough being 2 ft. 04in. deep 
over angles and 2ft. 54in. wide. The vertical 
posts consist of two channel-shaped sides bound 
together by lattice bracing, each channel being 
formed of a plate and two angle irons. The posts 
are 12$in. by 14fin. The lower boom is made 
up of flat eyebars with pin connections, as are also 
the diagonal ties. The hangers at the ends of the 
trusses B K and I R (Fig. 21) are made up of flat 
bars having an arrangement at their lower ends 
connected by pins, for carrying the floor beams. 
The cross-stays at the top are of lattice-girder form 
(Fig. 23), and the tie-rods for wind bracing are 
square. Brackets are riveted to the tops of the 
trusses and the rods passed through holes in these 
and secured by nuts. The end posts are united by 
postal girders 5 ft. deep. The trusses are braced 
together at each post by vertical cross-bracing, as 
shown on Fig. 23. The floor beams are 3 ft. 3 in. 
deep and are carried by angle-iron brackets, riveted 
to the post and hangers, and are secured to the 
posts by means of bolts. The stringers or railway 
bearers are 2 ft. 6 in. deep over the angles and 
rest upon brackets riveted to the floor beams, and 
in addition are bolted to the webs of the floor 
beams. The end stringers at the abutments rest 
upon wrought-iron bedplates and are braced to- 
gether by cross-fraines, built of angles and plates. 
The sleepers are bolted down to the top flanges of 
the stringers, and are spaced at about 1 ft. 11# in. 
from centre to centre. The general construction 
will be pretty clearly understood by reference to 
the engraving on page 686. The lower horizontal 
bracing is by means of 2}-in. square rods connected 
to the ends of the floor beams by pins and gusset 
plates. The bridge rests at one end upon expansion 
bearings, consisting of a wrought-iron frame con- 
taining steel rollers, having the usual grooves for 
receiving the guiding strip. The pedestal is built 
up of steel plates and angle irons, and is connected 
to the main trusses by a 6-in. turned steel pin. 
The centre rollers are bored and tapped, and 
have ? in. diameter iron tap bolts screwed into 
them, to enable them to act as ties to the ffame. 
The dead load test was 1450 lb. per lineal foot, and 
the wind pressure test 150 lb. per lineal foot for the 
top laterals, and 400 1b. for the bottom laterals. 
The bridge, it may be stated, was built in the dry 
season on an earth embankment, and lowered into 
position before the flood season, when, as will be 
seen from our engraving the embankment was 
washed away. It was originally intended to make 
the span less, which explains the half-built abut- 
ments shown in the engraving. 

The 197-ft. span bridges are illustrated by Figs. 
13 to 20, Fig. 16 being cross-sections and Figs. 17 
to 20 details. The girders are in this case also 
divided into nine equal panels, the maximum depth 
being 30 ft., but this depth is only maintained for 
the length of the three middle panels, being gradu- 
ally reduced towards the ends. The top booms and 
inclined ends are built up pretty much as already 
described, the dimensions of the trough being 
rather less—154in. deep and 22 in. wide. The 
lower booms and diagonal ties consist of flat eye- 
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bars with pin connections. The vertical trusses 
are built of channel irons set face to face with 
lattice bracing. At the bottom, where the floor 
beams are attached, the channel irons are con- 
nected by web plates and angle irons, the webs 
being thickened at each end to afford sufficient 
bearing area for the pins. The floor beams are 
2 ft. 64 in. deep, and their ends rest upon angle 
cleats fixed upon the inside channels of the ver- 
tical posts. The railway bearers are small plate 
girders 2 ft. 04 in. deep over angles, and rest upon 
angle cleats riveted to the floor beams ; they are also 
bolted to the webs of thelatter. Thetop wind bracing 
is composed of cross-struts of lattice-girder construc- 
tion and diagonal tension rods as shown on Fig. 16. 
The struts are connected to the top chords of the 
trusses by plates bent round the ends and riveted 
on, through which the main pins pass and are fas- 





depth, and placed 11 ft. 5? in. apart between 
centres. We quote Mr. Jackson’s description : 


The bracing is of the ’*N” type, with pin-connections, 
and inclined end posts; the load is brought upon the 
joints of the upper boom by cross-girders —— directly 
over the pins, spaced at intervals of 12 ft. 2? in. from 
centre to centre. The booms are of trough section, built 
up of angle irons and plates, the top boom being stiffened 
internally by diaphragms. The posts are built of two 
channel irons set face to face, and connected together at 
frequent intervals by small pieces of plate, the pin-con- 
nections being made through the webs of the channel 
irons. The rail bearers are placed 4 ft. 5 in. apart 
from centre to centre, and rest upon the bottom flanges 
of the cross-girders, except at the ends, where they are 
carried — cast-iron bedplates fixed to the abut- 
ments, and are braced together by frames of angle iron. 
The tension braces are composed of flat eye-bars, the 
connections being made with steel pins 37 in. in dia- 
meter. The top horizontal bracing consists of flat bars 
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vened by nuts as shown on Fig. 20. The tension 
members of the top bracing are square bars, and 
the connection is shown on Fig. 19. The trans- 
verse bracing at the top of the trusses is similar to 
that already described, but as will be seen from 
Fig. 16, the diagonal tie-rods have sleeve nuts for 
adjusting their length, while the inclined end-posts 
are united by postal girders 5 ft. 6 in. deep. The 
stringers at the abutments have bearing plates 
riveted to them which rest upon bedplates, and 
are bolted down to the masonry (Fig. 17). The 
arrangement of the roller bearing is clearly illus- 
trated by Figs. 17 and 18, and it is only necessary 
to state that the rollers are of steel, and 2} in. in 
diameter by 2 ft. Of in. long. At the fixed end of 
the bridge the trusses rest upon shoes of a some- 
what similar form, bolted down to the masonry. 
Several of the bridges of this type were built on 
temporary wooden structures. 

The 45-metre span (146 ft. 9 in.) is illustrated 
by Figs. 9to 12. The main girders are 16 ft. in 





connected to-the bottom flanges of the cross-girders by 
bolts and gusset plates, while the lower wind-bracing is 
composed of angle irons. The transverse bracing con- 
sists of top and bottom struts, built of angle irons and 
plates bolted to the inner sides of the posts, and braced 
by diagonals of T-iron, bolted to the webs of the struts. 
At the intersections of the braces and counter-braces the 
bars are held together by means of clips made of two pieces 
of plate, and drawn together by bolts. The inclined end- 
post is formed with a trough section similar to that of 
the upper boom, and is connected to it by a pair of 
internal cover plates § in. thick, bolted to the vertical 
webs of the trough in each member, while a cover plate 
is also bolted to the top table of the inclined strut, and 
carried up to the top plate of the boom, to which it is 
there united by angle iron. The members are also con- 
nected outside by means of angle irons bolted to the lower 
flange of the boom. The connection with the lower boom 
is made in asimilar manner. As this bridge was to span 
a deep ravine, it was decided that it would be best to 
launch it after erection upon one of the abutments. For 


this purpose a special wrought-iron launching apparatus 
was constructed. The object of projecting the top and 








bottom booms of the girder — the end posts was to 
is special launching ap- 


afford means of connecting t 





paratus to the bridge. The expansion end rests upon 
roller bearings, consisting of turned steel rollers con- 
tained in wrought-iron frames, running upon cast-iron 
bedplates. 


The design of the 40-metre (130-ft.) span closely 
resembles that of the 45-ft. metre bridge, the main 
girders being 14 ft. deep, and the distance between 
them 9 ft. 103 in. from centre to centre. 

Of the 20-metre spans, as illustrated by Figs. 5 
to 8, six were vsed for the Mendoza Viaduct. 
The girders, which are of the N truss type, are 
5 ft. 10in. deep, and 5ft. llin. apart. The 
booms of the girders are of trough section (Fig. 6), 
the top member being stiffened at intervals of 
2 ft. 7 in. by internal diaphragms. All posts and 
tension members are carried inside the boom at 
their junction with them. The posts are built up 
of two channel irons placed face to face, and con- 
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nected by pieces of plate ; but the details are so 
fully shown on Figs. 6 to 8 that it is not necessary 
to further describe them here. The ‘sleepers are 
bolted down directly upon the top booms of the main 
girders, and their projecting arms are utilised for 
carrying a footway on one side of the bridge 
(Fig. 6). 

_ The 15-metre bridge, shown by Figs. 2, 3, and 4, 
is of the Whipple-Murphy type, counterbraces 
being inserted where necessary. The main girders 
are 6 ft. deep and 12 ft. 58 in. apart. The prin- 
cipal members consist of four angle irons connected 
at intervals by plates (Figs. 3 and 4), these booms 
being 74 in. deep and 1 ft. wide. The uprights are 
also built up of four angles, two of which are 
turned over the top of the cross-girder and bolted to 
it (Fig. 3), with a gusset-plate between the two 
angles. The end posts are inclined and are of 
the same construction as the booms, the connec- 
tion with the lower boom being shown on Fig. 4. 
The tension braces are composed of two flat bars 
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THE YOSEMITE, ALASKA, AND THE YELLOWSTONE. 
(For Description, see Page 688.) 
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bolted on either side of the gusset plates (Fig. 4). 
Little need be said regarding the smaller bridges. 
There are, beside the steel and iron bridges we have 
described, a number of masonry bridges, all of one 
arch, but the greatest span is only 20 metres 
(65 ft. 7} in.). 

The live load assumed in the calculations for the 
bridges was a train of six-wheeled coupled locomo- 
tives, the length of wheel base being 21 ft. 4 in., 
and the total weight 35} tons. 





THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorRESPONDENT. ) 
(Continued from page 661.) 

Tue city of Portland is situated in a most pic- 
turesque location, lying on both sides of the 
Willamette River, which is spanned by several fine 
bridges, and having Mount Hood for a magnifi- 
cent background. That Mount Hood is a very 
effective background no one can doubt for a 
moment, and the fact that this city possesses it is 
a source of pride to the humblest citizen. 

This mountain is located in the Cascade Range, 
25 miles south of the Columbia River, and is 
12,000 ft. high. It can be seen from most parts of 
the State, and in fact any part of the State without 
a view of Mount Hood may be set down as of small 
importance. It is 60 miles from Portland, but 
may be annexed in the immediate future and thus 
brought nearer, for the Portlanders already con- 
sider it their peculiar property. That it is lovely is 
at once to be seen, and it is no wonder they are 
proud of it ; but just what they have done in its 
construction no one can say—this must be left to 
the imagination ; but there is no doubt they did 
something. They once tried to illuminate it, 
on one evening in 1885, which was, of course, 
a brilliant idea, but the mount evidently did 
not approve of the performance, and sent down 
an avalanche about 4 p.m., and set off the whole 
thing—tireworks, red lights, &c.—by daylight. 
The day selected was our great national holiday, 
July 4th, and the failure was a great disappoint- 
ment to the Portlanders. But if Mount Hood 
thought the matter would rest there it knew little 
of its neighbours, nor of the spirit of Portland 
people, for in 1887 they renewed the effort, choosing 
the same day inthat year. The party started at 
5 p.m. on the 2nd of July to ascend the mountain, 
in full hope of attaining the summit. After terrible 
hardships they camped in the snow about 7000 ft. 
up, and the wind blew so that a fire was impossible. 
Nearly frozen and much exhausted, they started 
again on July 4th at 5 a.m. with 100 1b. of red 
fire. A location was fixed at 10,000 ft. elevation 
and two men left to illuminate. From this point 
they had a view of 150 miles of their State in one 
direction, which of itself must have been quite 
satisfactory. After being in grave doubt as to 
whether their signal would be seen on account of 
the clouds and mist, they were rejoiced to behold a 
red light in Portland, and at once set off their fire 
in response. The whole city was in a great state 
of excitement, and so were several neighbouring 
places. Everything was lighted up in all directions, 
and the party, after great hardships, including a 
fall into a crevasse, at last returned in safety. This 
sort of thing may do for once, and it is not recorded 
that it was ever repeated. 

This mountain also serves the people as a standard 
of comparison. ‘‘Not so high as Mount Hood ;” 
‘*Not so grand as Mount Hood ;” ‘“ Easier to 
climb than Mount Hood,” &. But the acme of 
these comparisons was reached by the “ oldest in- 
habitant,” who was dilating on the length of time he 
had passed in Portland and the marvellous growth 
of the country. ‘‘Why, gentlemen,” said this 
elegant and eloquent Ananias, ‘‘ when I first 
came out here Mount Hood was nothing but a hole 
in the ground, and now look at it !” 

Portland has nearly 100,000 inhabitants, and 
strikes the visitor instantly as a place of unusual 
energy, with a bright future before it. The hotel 
where the party stopped is called the Portland, and 
is built on three sides of a square, leaving a court- 
yard in the centre, and having the entrance to it 
on the fourth side. It is a very well kept house, 
and everything connected with it is first-class. 
One little precaution was suggestive: each guest 
has a meal ticket bearing the number of his room, 
and is liable to be asked for it at any meal. This 
prevents any dead-beating. Portland is thoroughly 





supplied with electric railways, and has many fine 
business streets. The one shown in Fig. 58 was 
selected rather because a photograph of it was 
available than as the best street in the city, 
although it is one of the best and contains many 
fine buildings — among others a fine book-store 
kept by Gill and Co., where the latest literature 
of the day, both American and foreign, can be 
had. As a mark of the enterprise of the West 
it may be noted that almost every city of im- 
portance has a fine book-store, and it naturally 
follows they will have fine schools. Portland’s 
school buildings are among the finest in the 
United States, and are quite numerous, while 
its public libraries are buildings any place might 
be proud of, and are not exceeded in beauty by 
more pretentious Eastern cities. Portland has also 
its Chinese quarter, and in this is a Chinese 
restaurant. 

One other race flourishes in Portland and seems 
to thrive there as everywhere, viz., the Jews, and 
their synagogue, shown in Fig. 59, bears evidence 





is one of the older settlements on this river, a 
visit is made to the Dalles (Fig. 64)—a distance 
of but five miles. Here the river runs for 1$ 
miles through a narrow gorge about 300 ft. to 
400 ft. wide, narrowing in one place to 60 ft. The 
rock is basalt, and the scene is wild and romantic, as 
though nature had made a tremendous effort to stop 
the course of this mighty river, which the river 
resented by breaking through at these points, 
showing how impossible it was to restrain the de- 
sire for its natural rest in the calm Pacific. The 
best plan for the tourist is to go from Portland, as 
stated, in the afternoon, and take a state-room in the 
boat on arriving at Dalles City, so that he may rise 
in the morning at such hour as is convenient, since 
the boat leaves quite early. 

The river runs for miles between rocky banks, 
which in some cases are precipitous, rising to the 
height of several hundred feet, but at the entrances 
to Hood River on the north, and White Salmon 
River on the south, pleasant valleys are seen 
in the distance. The former river, as its name 
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to their numbers and wealth. The visitor should 
make a complete tour of the city and note its 
beautiful buildings, for they are well worth the visit. 
He should take a drive to Whitehouse and see 
Riverview Cemetery, and cross over to Milwaukee, 
Oregon, and return vid East Portland. Another 
very pleasant ride is to Vancouver, Oregon, to see 
the garrison. A visit should also be made to Mount 
Tabor, to the City Park, and to Portland Heights, 
while another very interesting trip is to the mouth 
of the Columbia River, visiting Astoria. 

Many of these trips can be taken in the electric 
cars at small expense, and the Astoria trip can be 
managed nicely by boat. 

A visit to the Willamette Falls (accented on the 
second syllable) shows one source of Portland’s 
wealth. The picture (Fig. 60) gives a good idea of 
their size and height; moreover, the falls are always 
available, never running dry in summer, nor freez- 
ing in winter. They are but 13 miles from the 
city, and have over 50,000 horse-power as a mini- 
mum. The people are preparing to transmit this 
power by means of electrical appliances and make 
it available in the city, but already large mills have 
been built around the falls and are in successful 
operation. The records of the Clearing House of 
Portland for 1891 show 102,570,167.36 dols. for 
that year, and it was stated that Portland has more 
than one citizen whose assets are over 16,000,000 
dols. We did not, however, have the pleasure of 
meeting him or them. 

The final trip, which no one should neglect, is to 
the Dalles of the Columbia. This is accomplished 
by rail, starting in the afternoon, and returning by 
boat the nextday. One requires patience, however, 
for the boat is quite deliberate, and stops at any 
point where it is hailed from shore. The distance 
is but 88 miles, and the exertion is well repaid by 
the trip. 

The railroad passes in full view of the lovely 
Gorge of Oneonta, shown in Fig. 62, and directly 
in front of the Multnomah Falls (Fig. 61), which 
drop in two leaps over 800 ft. The train stops 
almost in the spray at the foot, and the pas- 
sengers have an opportunity to descend and go to 
the bridge shown in the picture. The road also 
passes through the Pillars of Hercules (Fig. 63), 
and through many other places of great beauty 
and grandeur, On arriving at Dalles City, which 








implies, is the result of the melting snows from 
the mountain which forms a feature in the land- 
scape at many points in this trip. But Mount 
Hood is not the only mountain lending beauty 
to the view. Mount Adams comes in occasionally 
as an assistant, sometimes with most delightful 
effect. The shore changes in the descent of the 
river, which is quite rapid, and the banks are very 
densely wooded in spots, while in others only bare 
rock is visible—in fact, the Columbia in many places 
reminds one of the Hudson River, not alone in size 
but in scenery. At the upper cascades is a remini- 
scence of the early settlers, namely, the block house 
shown in Fig. 65, built some 40 years ago to pro- 
tect the settlers from the Indians, and garrisoned 
by Lieutenant Sheridan, afterwards the famous 
Phil Sheridan. At this point the travellers are 
transferred by a narrow-gauge railroad for six miles 
to the lower cascades—for the river is not navigable 
owing to the rapids—and re-embarked for the trip 
down on another steamer. The Government is 
engaged in building a canal around these cascades, 
and each inhabitant has a different opinion of its 
value, as well as its cost to the present time, for it 
has been under construction for some years. The 
best average result the writer could obtain from a 
conservative Oregonian fixed the sum expended at 
4,000,000 dols., although one man, who vowed it 
would be of no use, set this as high as 9,000,000 dols. 
After passing various scenes of great beauty, the 
traveller’s attention is drawn to a strange object, 
which is known as a “fish-wheel.” These unsightly 
objects are moved from point to point, and are 
usually anchored for a time at some cascade. The 
wheel dips into the stream when in action, perhaps 
to a depth of one half its spokes. The current 
affects it as it would an undershot waterwheel, 
and any salmon once in it is gone ; there is abso- 
lutely no escape; he is slowly hoisted out of 
water by this engine of destruction, and on its 
downward revolution he is shot into a trough and 
deposited in the bottom of the scow with a de- 
liberation and certainty that seem almost fiendish, 
the slowness of the movement serving to render the 
action all the more cruel. Then, disregarding the 
poor captured fish, the wheel slowly plunges into 
the water for a new victim, which it rarely fails to 
find. From time to time the fish are collected, 
strung on a wire, and fastened tu a small buoy and 


























Dec. 2, 1892.] 


ENGINEERING. 


689 








started down the stream with a tag attached, to 
show what wheel has shippedthem. Each cannery 
has a small steam launch manned by eagle-eyed 
men, who proceed, on sighting a buoy, to capture it. 
The fish are taken to the cannery, and the wheel 
is credited with the catch. It is quite an inter- 
esting sight to see these launches darting out in 
pursuit of the buoys. On reaching the cannery the 
fish are taken in hand by the Indians, who proceed 
to clean them, when they are thrown into boiling 
water, and after passing under the chopper are put 
into cans which have a vent-hole in the top. These 
cans are put into a steamer and thoroughly cooked, 
the temperature being regulated by a thermometer. 
After this the vent-hole is carefully sealed, and the 
can is varnished and labelled for the market. The 
whole process is a very cleanly one, great care 
being taken to prevent any solder entering the can, 
and the washings of the fish being frequent. The 
cannery visited by us was called the Warrendale, 
and is one of the best on the river. No wonder 
there is such a demand all over the world for 
Columbia River salmon. 

The captain of our steamer secured some fish 
that were alive, and had them sent at once to the 
kitchen. When they came on the table they were 
the most appetising things imaginable. The reader 
may judge of this when he is told that one lady of 
our party, and quite a delicate one, ate three 
salmon steaks, and the writer must confess to 
five. He only stopped then on account of the 
look of the thing, and believes if he had been 
alone he would have doubled the record. Ordi- 
narily one of the steaks is deemed sufficient for 
three people. 

After leaving the cannery we passed along the 
river, which abounded in curious formations, such 
as Cape Horn, shown in Fig. 66. The reader may 
be able to trace some similarity between the name 
and the rock, but if he does he will do more than 
our party could. The captain of the boat proved to 
be a most genial man, and invited the party into 
the ‘‘ Texas,” as the wheelhouse is called, and from 
it they had a magnificent view of Latourelle Falls. 
The railroad follows the river all the way, and in 
some places the road-bed is obtained by blasting 
the side of the cliff. In doing this it was the 
practice to lower the men in slings so that they 
could drill the face of the rock. 

The people seem to regard the steamboats as 
their natural servants, and in one case we were 
amused to see the boat put in to a shelving bank 
where a number of sacks of potatoes had been left, 
apparently in a reckless manner, and the men pro- 
ceeded to load them on the deck ; for the owner, 
finding the access rather difficult for his teams, had 
left them at the most convenient point, and the 
‘* roustabouts,” as the deck hands were called, had 
to pack them on board by hoisting the sacks on 
their shoulders. The captain on this occasion 
exercised a most marvellous self-control, for he had 
ladies in the ‘‘ Texas,” but he afterwards told the 
writer that he would willingly have laid downa 
5-dol. bill if he could have expressed his feelings. 
One leaves the Columbia River with great regret, 
but the Willamette is also beautiful, and the short 
sail from its point of entrance into the Columbia to 
Portland was thoroughly enjoyed by all, and the 
day marked with a red letter in our calendar. The 
Indians in this section talk what is known as 
** Chinook,” which seems to be something like 
Volapuk, being a composite of English, French, and 
any other convenient tongue. If you desired to 
state that the cashier of the Chinook Banking 
Company, Limited, had followed his more en- 
’ lightened types and fled to Canada, you would not 
say he had absconded, but he had ‘* kép-swal-la 
klat a wa,” the advantage being that by the time 
one has pronounced these words the absconder is 
safe in Her Majesty’s province. No wonder the 
Supreme Court of the Chinooks is blocked in its 
endeavours to mete out justice when they must, in 
obtaining a jury, tell the sheriff to draw a ‘‘ men 
tik-eh kum-tux kén-a-way me séh che, pe mam-ook 
kléshe kopa-til a kum.” A lawyer there would 
take longer to sum up than any shining legal 
light of the New York Bar if he had to frequently 
say, as is common, ‘‘Gentlemen of the jury.” Is 
it anything strange if this people hold the marriage 
relation lightly when a husband is known as “ Ikt 
man kwéné sum mit-lite ko-pa-ikt klodch man,” 
and the wife as ‘‘Klooch-man mitlite kopa ikt 
man”? Surely Welsh must be a kindred tongue. 
One’s imagination pales at the thought of swearing 





in Chinook. It must surely be something to loosen 
the plaster on an ordinary wall. 


(To be continued.) 








THE PERIYAR IRRIGATION 
PROJECT. 
By Mr. A. T. Macxenziz, A.M.I.C.E. 
(Continued from page 658.) 

TuE power for the turbine is developed from the 
river itself by a temporary dam of rubble masonry 
raised to 30 ft. above datum, a part of which is 
incorporated in the section of the main dam. This 
wall was the first thing to build, since without it 
the preparation of concrete was slow and the ex- 
pense very great. Nothing could be done in the 
river bed except in the dry months, since a volume 
of water of some 4000 cubic feet per second is con- 
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tions in the first year of actual construction were 
practically limited to the months of January, Feb- 
ruary, and March. 

The bed of the river at the site of the dam is of 
rock sloping gently in cross-section for a short dis- 
tance on each flank, and then dropping suddenly, 
in some places vertically, towards a deep channel 
in the centre of the bed. This deep channel is 
from 50 ft. to 80 ft. wide, and from 12 ft. to 20 ft. 
below the surface of the water when at its lowes , 
this surface being 2 ft. above the datum line of 
the Periyar surveys. The maximum flood level is 
about 20 ft. above this datum, but the highest 
flood recorded since the works began has only 
reached 153 ft. above it. The existence of this 
chasm in the river bed has added greatly to the 
difficulty and expense of getting in the founda- 
tions. It gradually narrows both above and below 
the site of the dam, and disappears entirely a short 
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tinually running from the end of May to the 
beginning of December, with occasional higher 
floods, the highest hitherto recorded amounting to 
127,000 cubic feet a second, or about ten times the 
flood discharge of the Thames at Windsor. The 
bed has a steep fall, and is of rock, which, though 
an excellent foundation, yet offers great difficulties 
to the erection of temporary dams or protective 
works of any kind. In January the discharge 
decreases very much, generally dropping to 400 
cubic feet a second, which gradually diminishes, 
with occasional small freshets caused by thunder- 
storms, to 250 cubic feet a second, or even less in 
February and March. Towards the end of March 
the malaria becomes very deadly, and remains so 
till the burst of the monsoon at the end of May or 
beginning of June, so that the preliminary opera- 





distance in each direction ; but the nature of the 
banks prevents any great deviation from the site 
pan | It was at first intended to obtain the 
30 ft. of head required for the concrete machinery 
by constructing a separate dam of rubble masonry 
distinct from the main dam, and a similar dam 
10 ft. high below the site, the space between the 
two being pumped out to enable the foundations 
of the main dam to be put in; but when the 
banks were cleared of jungle and the real con- 
ditions ascertained, it was evident that the upper 
temporary dam could not be constructed in the 
position or by the process originally proposed. It 
was, therefore, determined to build it about 200 ft. 
upstream, where the central chasm was much nar- 
rower, and to lead the ordinary river discharge 
round the main work bya channel cut in the right 
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to wait till the following January before anything 
could be done. It was accordingly decided by the 
chief engineer, Colonel Pennycuick, R.E., to 
abandon the idea of constructing a temporary dam 
separate from the main dam merely to raise the 
water to aheight necessary for working the machi- 
nery, and instead simply to inclose the site of the 
main dam by a cofferdam of sufficient height to 
keep out the ordinary dry weather stream. It was 
recognised that this dam must be of masonry, as 
except from January to March it was impossible to 
reckon on a fortnight without a fresh that would 
carry away any earthen bank. 

The first step was toconstruct a row of masonry 
piers (see Fig. 7) as close as possible to the right edge 
of the deep chasm, extending from the remains of 
the temporary dam to a short distance below the 
rear face of the main dam, parallel to the course of 
the river. These piers were 6 ft. apart, 5 ft. wide, 
with their tops at +13.00 above datum, 3 ft. thick 
at top, with their rear faces stepped 1 ft. horizontal 
for 2 ft. vertical. It would have been better to 
make them somewhat thicker, as the dimensions 
given left very little margin of stability against 
sudden shocks—in fact several of them were after- 
wards carried away by floating trees—but it was 
feared that if this were done it would not be pos- 
sible to complete them by the end of March. The 
eae of the old temporary dam between this 

ine of piers and the right bank was removed and 
the piers continued a little higher up, to a point 
where the central chasm was still narrower and 
shallower; and a line of piers was built from this 
point on the left of the chasm down to the 
left side of the temporary dam (Fig. 9). It will 
be seen that when the spaces between these 
piers were closed by wooden shutters or other 
means, and a dam put across the river between 
the lower end of the line of piers and the left 
bank, the site of the dam would be completely 
inclosed, as long as the discharge of the river did 
not exceed what could be carried by the space be- 
tween the piers and the right bank (about 2000 
cubic feet per second) ; and if the cofferdam thus 
formed were water-tight, it would only be necessary 
to pump out the inclosed space to enable the 
foundations of the main dam to be put in without 
difficulty. It was, however, certain that the 
cofferdam would not be anywhere near water- 
tight, especially at the up-stream right-hand corner, 
where the closure would have to be made by sand- 
bags, and that the leakage over so great a length 
would be more than the pumping power at disposal 
could deal with. A second dam was therefore 
necessary above the main dam to take up this 
leakage and pass it by a minor bywash on the 
left flank. It was at first intended to make this 
bywash with piers and shutters similar to those 
on the right flank, though not so high; but time 
did not allow of the completion of the whole of the 
piers, and for part of the length an earthen bank 
was substituted, which acted quite satisfactorily. 
The construction of all the piers shown on the plan 
was finished by the end of March, 1889, when work 
was suspended till July. 

In most years there is an interval between the 
two monsoons from the middle of August to the 
middle of October, when the river is comparatively 
low, and it was thought possible that the cross-dams 
might be put down and a portion of the masonry 
got in during this rote but in 1889 there 
was no interval, the discharge of the river being 
almost as great in August as in July, and in 
September and October considerably greater. On 
the other hand, the north-east monsoon was a 
failure, and there was very little rain in Novem- 
ber, in which month the intervals between the 
piers were closed by wooden shutters, and the 
central gap at the upper ends of the rows of piers 
on the right and left flanks was stopped with a 
mass of sandbags. It may be mentioned here that 
sandbags were very freely used, and were found 
invaluable for closing gaps of all kinds, such as 
those left by the destruction of piers by floods. In 
some cases they were put down when the velocity 
of the stream was so great as to carry away the 
bags like pieces of paper, but there was never any 
serious difficulty in checking the velocity by 
wooden trestles and planks, under cover of which 
the bags were deposited. A flood on December 18 
passed 2 ft. over the sandbag bank at the upper 
end of the cofferdam, and did no damage beyond 
the displacement of a few bags in the rear slope. 


(To be continued.) 





MINERAL TANK LOCOMOTIVE FOR 
THE BARRY RAILWAY. 

WE illustrate on pages 690 and 691, Figs. 1 to 3, one 
of a set of tank locomotives built by the Vulcan Foun- 
dry Company, Limited, of Newton-le- Willows, to the 
designs of Mr. J. H. Hosgood, M. Inst. Mech. E., locomo- 
tive superintendent of the Barry Railway, and intended 
for working the heavy mineral traffic over the steep 
grades of that line, a good idea of which will be got from 
the profile shown in Fig. 4. The general appearauce of 
the engines is well shown in Fig. 1, whilst the details 
and principal dimensions are shown in Figs. 2 and 3. 
The boiler, frames, and plain axles are all of steel, but 
the crank axles are of best best Yorkshire double- 
faggoted iron. The slide bars are of wrought iron 
case-hardened, whilst chilled cast iron, with white 
metal strips, has been used for the slide blocks. The 
wheels are of steel, and the tyres are secured in place 
bya ‘‘clip” flange. Stone’s bronze has been used for 
the slide valves, and also for the axle-box bearings, 
though in the latter case white metal is filled into 
recesses in the brasses. The eccentric sheaves are of 
cast iron, and the straps of wrought iron lined with 
gun-metal. The connecting and coupling-rods are of 
best Yorkshire iron. The leading dimensions of the 
engines are as follows : . 


18 in. diameter by 


Cylinders ay 26 in. stroke 
Leading, driving, and trailing 

wheels ... ae Mes ... 4 ft. 3 in. in diameter 
Radial wheels ... te pee a Bp 
Wheel base, fixed 6 ; 14 ft. 5 in, 

pe » total... ee oi Cae 

Height from rails to centre 

of boiler st ‘Ss Be 7 ft. 
Boiler, smallest diameter, in- 

side... — ee ae 4 ft. 4 in. 
Length of boiler from smoke- 

box tubeplate to front plate 

of firebox 10 ft. 6 in. 


Number of tubes of 2 in. out- 
side diameter... ane 


a 181 
Heating surface in tubes = sq. ft. 


ce a firebox ... =e 
oa a total 33" .,, 
Grate area — 202 ,, 
Capacity of tanks 1750 gallons 
“a coal-box ... 32 cwt. 
Weight of engine in working 
order ... = ee Eee 564 tons 


The engines work entirely on heavy mineral traffic ; 
the load on the down journey being 500 tons plus the 
weight of the engine, and this load is drawn upa grade 
of lin 400 for a distance of 34 miles. The average 
consumption of coals under this load is about 36 lb. 
per mile, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the weekly 
gathering on ’Change here was a fairly large one, but the 
tone of the market was flat, and very little business was 
reco Almost everybody spoke very gloomily of the 
general condition of affairs, and stated that what orders 
were being placed were only for small lots and for 


immediate delivery. No. 3 g.m.b. Cleveland pig iron 
was fixed at 37s. for prompt f.o.b. delivery, and con- 
more. Busi- 


sumers were not disposed to give we fe | 
ness was transacted at this price, and we did not hear of 
any of the ruling quality sees hands at a less rate. 
No. 4 foundry was quoted .; grey forge, 35s. 6d.; 
mottled, 35s.; and white, 34s. 6d.; and transactions 
occurred at these figures. In some cases, however, 
rather less was accepted for grey forge and white, but, 
on the other hand, some makers held out for a little 
more than the foregoing quotations. Middlesbrough 
warrants were 37s. cash buyers, with sellers asking 
37s. 3d. Hematite pig iron was quiet and easy, and it 
was reported that business had been done at as low a 
figure as 45s. for early delivery of makers’ Nos. 1, 2, and 
3 east coast brands. Spanish ore was quiet but steady, 
rubio being about 12s. 14d. ex-ship Tees. To-day there 
was hardly anything new in the market. Middlesbrough 
warrants at one part of the day advanced 1d., but at the 
close they were 37s. cash buyers. 


Manufactured Iron and Steel.—Most unsatisfactory 
accounts are still given of the manufactured iron and 
steel industries. Competition for orders is exceedingly 
keen, and new work becomes more and more difficult to 
secure. Steel ship-plates and steel ship angles can be 
bought at as low a rate as 4/. 15s.; and iron ship-plates 
and iron ship angles at 4/. 12s. 6d., all less the usual 24 
per cent. discount for cash. Heavy sections of steel rails 
are put at 4/. net at works. Such rates as those we have 
had to mention this week must indeed be barely, if at all, 
remunerati ve. 


The Organisation of Blastfurnacemen.- A meeting has 
been held for the purpose of revising the rules of the Blast 
Furnacemen’s Association. The representatives present 
were the agents of the four districts, with the presidents 
of Cleveland and Cumberland. It was agreed for the 
time being to do without a general secretary, and alter 
the name from National Association to National Federa- 
tion, each district to keep its own funds, a small sum per 


management. The officials elected for the National 
Federation for the time being are: Thomas Carlton, 
president; C. Harris, vice-president; C. Vickers, trea- 
surer; and P. Walls, secretary. These officials will be 
subject to the — or otherwise of the general council 
or conference, which is elected 7 the members of each 
district, who will meet at an early date to discuss busi- 
ness of vital importance to the whole soviety. It was also 

to issue a circular with voting papers to all the 
members for the purpose of obtaining a decision on the 
amount of entrance-fee and contribution to be paid 
through the whole federation. At present the Cleve- 
land district is paying less than the other districts, but it 
is ho all the members wil] vote, and thus show their 
opinions on the matter. 


Closing of a Middlesbrough Shipyard.—The last batch 
of the workmen, numbering about one hundred, who have 
been engaged at Sir Raylton Dixon and Co.’s No. 3 ship- 
— were discharged on Saturday, and the yard has 

n closed owing to there being no orders or work to go 
on with. Only some three or four months ago no fewer 
than 900 men were on the books of the firm in connection 
with this yard. At their No.1 yard the firm were ashort 
time ago employing nearly 3000 men, but have now only 
about a third of that number at work. 


The Fuel Trade.—The coal trade is steady, and the 
turns at some of the collieries are a little longer. On 
Newcastle Exchange best Northumbrian steam is 
9s. to 9s. 3d. per ton, free on board; but bunker coal 
seems weaker, and very low prices are now quoted. 
Manufacturing coal is dull, and household coal is quieter 
than usual at this time of the year. Gas coal is steady 
for best Durham kinds, the demand being a very heavy 
one just now. The price varies from 6s. 9d. to7s. 6d. per 
ton, free on board, but there have been sales both above 
and below these prices. For coke the demand is fair, 
especially for local use; for export there is barely an 
average inquiry, the price being about 15s. per ton, free 
_— - ere good blast furnace coke keeps at 13s, 

elivered. 


Wages in the North of England Iron Trade.—Y esterday 
afternoon the secretaries to the Board of Conciliation and 
Arbitration for the manufactured iron and steel trade in 
the Northof England—Messrs. J. R. Winpenny (Middles- 
brough) and Edward Trow (Darlington)—issued Mr. 
Waterhouse’s report for the two months ending Octo- 
ber 31. It states that in accordance with the sliding 
scale arrangement the wages for the months of December 
and January will be the same as prevailed during the pre- 
ceding two months. The average net selling price of 
manufactured iron for the months of September and 
October was ascertained to have been 5/. 6s. 9d. per ton. 
For the months of September and October last year the 
average price waa 5/, 10s. 9d. 





NOTES FROM SOUTH YORKSHIRE. 

: SHEFFIELD, Wednesday. 
A Bad Sign.—In consequence of the depression in trade, 
the selling price being below the cost of production, the 
Butterley Company, Limited, on Saturday morning 
posted through their works at Codnor Park 28 days’ 
notice of cessation of work. This applies to all the men 
and boys employed there. 


The Forthcoming Coal Question.—The greatest interest 
is now being taken in this district as to the prices at 
which the forthcoming coal contracts will be Peat by 
railway directors. If concessions are secured in rates 
they will be required by coal users all round. The 
members of the district coalowners’ association have 
held several meetings within the month, and it tran- 
spired that the majority of them were against making any 
concessions whatever, but it was pointed out that some 
of the ‘‘outsiders ” might undercut them as they did last 
year, and get the contracts. At the last meeting it was 
thought 9s. per 20 cwt. would be a fair thing for them all 
to tender at, and this was agreed to. The “outsiders” 
are to be approached with a view to obtaining unanimity, 
The leaders of the colliers say they shall make no reduc- 
tions in wages, whatever price the contracts are taken at, 


Iron and Steel.—The demand for pig iron of local make 
has rather fallen off on the week than increased, but no 
reductions in quotations are noted. No improvement is 
looked for this side of Christmas. Amongst manufac- 
tured irons forge sells the best, both on home and export 
account. Steel sheets for colliery and boiler purposes are 
also going well. Makers of railway material continue to 
receive fair orders at the quotations given last week— 
viz., engine tyres from 12/. 10s. per ton; carriage and 
wagon tyres and springs, 10/.; axles, 6/. 10s. Hematite 
pig has fallen to 54s. per ton at Sheffield station, or equal. 
Agents of Bessemer and Siemens billets and slabs are 
doing fairly well at 5/. 15s. to 6/. for Bessemer, and 6l. 
to 6/. 10s. for Siemens. The call for marine material is 
falling off so far as the home trade is concerned, but there 
is an all-round demand for specially heavy forgings, and 
the a houses are filling up with these. ith the 
majority of the engineering houses business is very bad, 
and many thousands of mechanics are now out of work 
or on short time. Trade is here more depressed than at 
the opening of the quarter. 


London and North-Western Railway and Sheffield.—It 
is noted with ar et satisfaction that the London and 
North-Western Railway reer yA are again seeking for 
parliamentary sanction to enter Sheffield, and their efforts 
are to be very influentially supported. They have running 
powers to Woodburn Junction, from which point they 
propose to come into Wharf-street, a distance of only two 
miles, and in the very centre of the town. Goods traffic 








member per quarter to be paid by each district for general 





is to be taken first, passenger afterwards. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Glasgow Pig-Iron Market.—The tone of the market was 
hardly so good last Thursday forenoon, though the 
quotations did not exactly reflect the dull feeling. Scotch 
iron changed hands at 41s. 54d. and 41s. 5d. per ton cash. 
On the whole business was quiet. Hematite iron was 
44d. per ton lower in price. Scotch warrant iron was 
quietly steady in the afternoon, at an advance of $d. per 
ton, but the business done was purely of a jobbin 
character. A somewhat stronger feeling was imparte’ 
to the market by reports of new shipbuilding contracts. 
The closing settlement prices were—Ncotch iron, 41s. 6d. 
per ton; Cleveland, 36s. 104d.; hematite iron, 46s. 6d. 
per ton. There was a larger amount of business done in 
the warrant_market on Friday, and at better prices. 
Business in Scotch iron was active and animated through- 
out the whole of the forenoon meeting of the ‘‘ring.” At 
one time the price advanced to 41s. 7d. per ton cash, when 
free sales of options and out-and-out iron brought about a 
reaction to 41s. 54d. cash. A leading house ‘‘ hammered” 
prices vigorously, which discouraged purchasers. A large 
amount of business was likewise done in the afternoon in 
Scotch warrants. Prices fluctuated sharply, and eventu- 
ally the closing was steady at 41s. 64d. per ton cash. 
The settlement prices at the close were—Scotch iron, 
41s. 6d. per ton ; Cleveland, 37s. ; hematite iron, 46s. 6d. 

rton. Close on 10,000 tons of Scotch iron changed 

ands in the afternoon. Monday’s market was charac- 
terised by a somewhat stronger tone at the opening, as 
trade prospects were conside to be less desponding 
than the reports for some weeks back seem to warrant. 
The new shipbuilding contracts that had been given out, 
together with the orders for steel plates, angles, &c., 
caused some ‘‘ covering” by the pig iron merchants. A 
sharp advance in the price of Scotch warrants took place 
in the forenoon to 41s. 94d. per ton cash, and at the close 
in the afternoon the improvement stood 24d. upon the day. 
No business in Cleveland or hematite iron was reported at 
either .meeting of the “ring.” At the close the settie- 
ment prices were—Scotch iron, 41s. 9d. per ton; Cleve- 
land, 37s. 14d.; hematite iron, 46s. 44d. per ton. The 
market was fairly active on Tuesday forencon, when 
some 10,000 tons of Scotch warrant iron changed hands. 
A number of option contracts were engaged in, one lot 
being done at 41s. 74d. one month fixed, with 1s. forfeit 
in seller’s option, and another at 41s. 11d. one month 
open, with 1s. forfeit in buyer’s option. Business was 
much more active in the afternoon, and the tone was dis- 
tinctly harder, the price of Scotch iron for prompt cash 
advancing to 41s. 94d. per ton. The extent of the transac- 
tions, however, was only about 5000 tons. There was an 
evident disposition to cover in view of the end of the 

ear. The settlement prices at the close were—Scotch 
iron, 41s. 9d. per ton; Cleveland, 37s. 14d. ; hematite 
iron, 46s. 44d. A small amount of business was done in 
Scotch warrants this forenoon, and prices declined 1d. 
per ton. Cleveland was unchanged in price, but hema- 
tite iron was depressed, and fell 6d. per ton without any 
business resulting. In the afternoon the market was 
slightly easier, and Scotch warrants were 4d. per ton 
cheaper. The following are some of the prices of No. 1 
special brands of makers’ iron: Gartsherrie and Calder, 
5le. per ton; Summerlee, 51s, 3d.; Langloan, 53s. ; 
Coltness, 55s. (the foregoing all shipped at Glasgow) ; 
Glengarnock (shipped at Ardrossan), 493. 6d. ; Shotts 
(shipped at Leith), 53s. 6d. ; Carron (ship at Grange- 
mouth), 53s. per ton. There are still 78 blast fur- 
naces in actual operation in Scotland, as compared with 
77 at this time last year. It is reported that one or two 
furnaces will shortly be put out of blast. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
3412 tons, against 5938 tons in the corresponding week of 
last year. They included 134 tons for Routh America, 
400 tons for Australia, 150 tons for France, 250 tons for 
Germany, 255 tons for Holland, 112 tons for Spain and 
Portugal, smaller quantities for other countries, and 1756 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co,’s public warrant stores yesterday afternoon stood 
at 347,442 tons, as compared with 349,769 tons yesterday 
week, thus showing for the past week a decrease amount- 
ing to 2327 tons. 


Clyde Shipbuilding Trade; Launches in November.— 
Though slightly better than that for October, the output 
of new shipping on the Clyde for the month of November 
now closing has been a very poor one. Fourteen vessels 
were launched, aggregating 20,197 tons, being a decrease 
of 14,478 tons on the tonnage put into the water in the 
month of November, 1891, and only 97 tons more than that 
for the same month in 1879, which was a year of very great 
depression in the Clyde shipbuilding trade. For the past 
11 months of the year the output has reached 314,743 
tons, which is still in excess of the output over the same 
period of last year to the extent of 28,215 tons. Nine of 
the vessels in the month’s launches were screws of 11,537 
tons, and five were sailing ships of a total of 8660. The 
principal vessels in the month’s output were an armed 
cruiser of 817 tons, built by Messrs. J. and G. Thomson, 
for the Netherlands Government; a convict steamer of 
5000 tons for the Russian Government, built by Messrs. 
Denny and Brothers; and ascrew steamer of 3600 tons built 
for the China trade of the Ocean Steamship Company of 
Liverpool, by Messrs. Scott and Co., Greenock. A 
number of new orders have been placed during the t 
month, said to represent 27,000 tons of shipping. Three 
of them are for steamers of 5000 tons each, which are to 
be built by Messrs. Alexander Stephen and Son. One of 
the orders is for twelve lighters which Messrs. Lobnitz 
and Co. are to build for service on the Manchester Ship 
Canal. Orders for two tug steamers have also been 
booked during the past month. 


The Clyde Trust and Loch Long.—It is stated that the 
uestion between the Board of Trade and the Clyde 
+ respecting the disposal of river and harbour dredg- 
ings has been temporarily settled, and the Court of 
Session will, seo this week, be asked to give effect 
to the arrangement. The trustees are to be at liberty 
during the next five years to deposit in Loch Long sand 
from the site of Cessnock Dock, and for three months 
from the date of the Court’s homologation of the agree- 
ment they are to be allowed to dispose of river and har- 
bour aliens also in the same way. But in the interval 
they are to arrange with the Board of e for a new 
depositing ground for mud in some other part of the 
rth. 


The Gas Coal Trade.—The producers of gas coal are 
talking of restricting production, as at all the leading 
collieries where the finer qualities of cannel are worked, 
the stocks are accumulating to a discomforting extent. 
Consumers are mostly confining their attention to the 
second and third class qualities, and some are using splint 
coal. Shale for gas-making is also pressed on the mar- 
ket, and now commands 9s. 9d. per ton on the average, 
which is from 23. to 2s. 6d. down from the price of last 
year. The production of shale has largely increased 
of late, and some qualities are very inferior, and 
their presence on the market naturally has a depress- 
ing effect. At the meeting of the Edinburgh and 
Leith Gas Commission on Monday, a letter was read 
from the Rosewell Gas Coal Company, offering to supply 
the commission with a large quantity of cannel aaa 
203. 10d. per ton. The company pointed out that they 
had supplied the commission with the same coal last year 
at 30s., and afterwards to other parties at 35s. per ton. 
Bailie Archibald, Leith, thought if the commissioners 
were in need of , this was a rare opportunity for them 
to buy, and he thought they could not do better than 
remit the matter to the Works Committee to deal with. 
That was agreed to, 


Extension of Wishaw Gas Works.—Owing to a large in- 
crease in the consumption of gas in Wishaw and its 
immediate suburbs, the Police Commissioners have 
found it necessary to make important extensions to their 
gas works and plant. The extensions more especially 
include a new holder of about 90,000 cubic feet capacity, 
and a new retort-house, where Hislop’s system of regene- 
rative firing has been adopted. The total cost of the 
additions is about 5000/. 


Probable Short Time at Parkhead Forgé and Steel Works. 
—QOwing to want of orders for finished steel, notice has 
been given to the men'employed at the rolling mills at 
Parkhead Forge and Steel orks that after Saturday of 
this week they will be put on one day’s notice. 


Contract for Steel.—The Clydebridge Steel Company 
have just booked an order for about 7000 tons of ship- 
plates and angle-bars for the three large Transatlantic 
steamers which Messrs. Alexander Stephen and Son, of 
Linthouse Shipyard, have contracted to build. 


East of Scotland Engineering Association.—A meeting 
of this association was held in Edinburgh last Wednes- 
day evening, when Mr. James Massie, assistant burgh 
engineer, read a paper on ‘‘ The Water of Leith Purifica- 
tion and Sewerage Works,” in the course of which he said 
that the sewer was about five miles in length and had 
cost about 90,0007. 


Bridging of Alcaig Ferry, Dingwall.—The scheme for 
the bridging of Alcaig Ferry has just been discussed at a 
joint meeting of a committee of the Town Council and a 
committee of the general public, when it was that 
the scheme should be proceeded with, and Mr. Fraser, 
C.E., Inverness, was instructed to pom the necessary 

lans and specifications. The Alcaig Ferry is at the 

ead of the Cromarty Firth, which separates the Black 
Isle from Dingwall, necessitating a journey of about six 
miles to those who wish to come into the town. The 
part of the firth which it is proposed to bridge is about 
three-quarters of a mile broad, and the estimated cost of 
the proposed bridge is from 8000/, to 10,0002. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held at Kilmarnock last Saturday, when part of 
the business was an interesting paper by Dr. James R. 
M. Robertson on ‘‘ The Kerosene Coal Deposits of New 
South Wales.” 


NOTES FROM THE SOUTH-WEST. 
Cardif.—The business passing in steam coal has been 
comparatively limited, and previous prices have been 
maintained. There has been about an average demand for 
household coal. No. 3 Rhondda large has made 11s. 3d. 
tolls. 6d. per ton. Patent fuel has shown little change. 
Coke has been dull, and prices have exhibited a slight 
downward tendency ; foundry qualities have ranged from 
18s. to 18s. 6d., and furnace ditto from 16s. to 16s. 6d. 
r ton. The manufactured iron and steel trades 
ave continued dull. There has been some improvement 

in iron ore ; rubio has made 10s. to 10s. 6d. per ton. 


Somerset and Dorset Railway.—The operation of doub- 
ling the line between Shepton Mallet and Binegar, which 
has been in progress for two years, is now practically com- 
pleted, and the new line was opened for traffic on Mon- 
day. The section was one of the heaviest in the whole 
work, the only one which is heavier being that between 
Bath and Midford, which contains the Bloomfield and 
Combe Down tunnels. The chief points of difficulty in 
the newly opened section were a long viaduct at Charlton 
of 27 arches on a curve, and 40 ft. to 50ft. high in the 
centre; the Bath-road (or Waterloo-road) and Ham Wood 
viaducts, both short, but very high—over 70 ft.; and the 
Windsor Hill cutting, where a short tunnel and long deep 








cutting have been driven alongside the old tunnel. 





Ebbw Vale Steel, Iron, and Coal Company Limited.— 
Mr. C. B. Holland has resigned his post as general 
manager. It is understood that he has been succeeded 
by Mr. Hilton, late manager of Bolckow, Vaughan, and 
Co., Limited, Middlesbrough. 

More Welsh Coal.—Coal was struck on einges the 
Rhymney Coal Company’s new Tynewydd pit. The pit 
is ebout half a mile to the south of Pontlottyn station. 
Sinking was commenced in May, and 210 yards have 
since been reached. At this depth the fine Rhylid seam 
of steam coal was struck, its thickness being 4 ft., 
and its quality exceptionally good. It is pro to 
carry the sinking for a further depth of 10 yards, when 
it is expected that the upper 4-ft. seam will be reached. 
An engine house and pit gear have been erected con- 
currently with the sinking of the shaft. New pits are 
being sunk in the Rhymney Valley; they are on the 
breast of Llanbradach Mountain, and are about two 
miles from Caerphilly. 


Barry Graving Dock.—The annual meeting of the Barry 
Dock and Engineering Company, Limited, was held 
last week at the company’s office, Barry Dock. The 
report of the directors was adopted, and a dividend was 
declared for the past half-year at the rate of 10 per cent. 
per annum. 


The Exe.—Messrs. A. Wynter Blyth and Meredith 
Wynter Blyth have been making an inspection and 
analysis of the Exe and its tributaries for the Devonshire 
County Council. They observe: ‘Exeter pours the 
whole of its sewage into the river (the Exe). All the 
samples taken were horribly offensive, and redolent of 
hydrogen sulphide. In one sample, vollected from the 
back of the Round Tree Inn, the sewage was mixed with 

utrid blood, which came from slaughter-houses owned 
= the town council. We saw a great red pool of blood 
moving slowly underneath the windows of houses abutting 
upon and looking over the leat. Anything more dis- 

sting and disgraceful than this state of —- it is 

iffioult to imagine.” After dealing seriatim with pollu- 
tions of the Exe, the analysts remark: ‘“‘In concluding 
the report so far as Exeter is concerned, we will only 
remark that the case of a large city like Exeter disposing 
of her sewage by putting it into the water-ways—some of 
them may be swift streams, but most of them with but 
little current—and allowing the sewage there to deposit 
and ferment, is more than a public scandal, it is a public 
danger, and may injure not alone the inhabitants of 
Exeter, but indirectly other parts of the United King- 
dom.” 


The ‘* Anson.”—The Anson line of battle ship is to be 
supplied with a masthead electrical flashing lamp on her 
return to Devonport, for signalling ayy Six of 
these lamps have been ordered for trial in the Mediter- 
ranean squadron, and one is under trial on board the 
Royal Sovereign. Hitherto it has not been found pos- 
sible to make the flashes with sufficient a C) 
lamps are of about 100candle-power, and are placed at 
the masthead. 


The Dowlais Works.—The Dowlais Iron Company 
appealed before the Merthyr Union Assessment Com- 
mittee on Saturday against the assessment of its works 
at Dowlais, which are at present rated at 19,375/. gross, 
and 15,5001. net. Mr. Martin, the general manager, 
pointed out that the iron and steel trades were never iu a 
worse condition than now, and that the works were only 
kept going at a loss. The committee agreed to make a 
temporary abatement. 


Bristol and the Midland Railuay.—Having received 
encouragement from the Great Western Railway directors, 
the docks committee of the Bristol Town Council is look- 
ing forward hopefully to an equally satisfactory interview 
with the Midland board this month. The interview is 
sought for the purpose of discussing many points of 
mutual interest in regard to new works contemplated at 
Avonmouth. 


The “* Sybille” and the ‘‘ Retribution.”—The Lords of 
the Admiralty have decided to effect an improvement in 
the armament of the second-class cruisers of the Apollo 
class. These vessels have hitherto carried two 6-in. 
breechloading guns, one forward and one aft. For these 
two 6-in. quick-firing guns are to be substituted, and the 
rapidity of fire will be corres ety! increased. The 
alteration will be first effected in the Sybille and Retri- 
bution, now at Devonport. 


Bristol and the Cape.—Mr. C. H. Tucker, of St. 
Stephen’s-street, Bristol, has accepted the secretaryship 
of the Mutual Line of Bristol and Cape steamers. 


Gwendrath.— After an idleness of many months, opera- 
tions were recommenced on Monday in five of the mills 
at the Gwendrath Tin Plate Works ; there are six mills, 
however, still closed. 





BELGIAN Pg eg ne SM agua of the Belgian 
steel works in the first half of this year was 107,608 tons. 
The corresponding output in the corresponding period of 
1891 was 93,203 tons. 





MYTHOLMROYD (YORKSHIRE) DRAINAGE.-—The twelve 
schemes submitted in competition for the drainage of 
Mytholmroyd have been referred by the local board to an 
expert, and on his report the first premium has been 
awarded to Mr. Frederick Beesley, M.I.C.E., of West- 
minster. It is p rer mg to deal with the sewage by pre- 
cipitation and filtration, and to pass the effluent over the 
land at the outfall, and thence by subsoil drains into the 
River Calder. The cost of the scheme, including 
the drainage of the whole of the district, is estimated at 

0007. The main sewer will be of iron pipes. 
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THE COLUMBIAN EXPOSITION. 
THE TRANSPORTATION BUILDING. 

TuHE exhibits relating to transportation will be con- 
tained within one large building and an extensive 
annexe of narrow and not lofty sheds; altogether 
there will be 18 acres under roof devoted to this pur- 
pose. Figs. 1 to 10 are general and detailed views 
of the principal structure. Of these, Fig. 1 is a cross- 
section, Fig. 2a ground plan, and Fig. 3a roof plan 
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of one-half the building. As will be seen from Fig. 1, 
the area is covered by three spans, the centre one 
being something less than 100 ft. in width, and the side 
spans about 80 ft. By this arrangement the building is 
divided into three galleries extending the whole length 
of 960 ft., the centre gallery being considerably higher 
than the side ones, and the walls being pierced with 
windows of the form indicated in Fig. 1. The whole 
width of each side span is occupied by an upper gallery 


| 28 ft. above the ground, and leaving a headway of 16 ft. 


from the upper gallery level to the roof trusses. This 
gallery, which is carried on columns as indicated on 
the plan (Fig. 2), is pierced all around with square 
| openings at short intervals to give light to the lower 
| galleries in the side spans, an arrangement which there 
| is reason to fear will be somewhat inadequate ; the 
galleries are connected in the centre building by a 
bridge. As will be seen from the plan (Fig. 3), the 
roof trusses are spaced about 32 ft. apart in each 
gallery; they are braced together in pairs, as is shown, 
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EXPOSITION: THE TRANSPORTATION BUILDING. 
(For Description, see opposite Page.) 
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and at each end the roofs are finished with hips. 
Figs. 4 to 7 are details of the smaller and _ side 


spap. It will be seen that the truss is chiefly of | and social 


timber braced with iron rods, and the peculiar detail 
is introduced in two of the panels of a timber strut 
with iron tie-rods on each side of it; a raking strut 
runs from the timber tie of the roof to the stanchions, 
which are also of timber concealed beneath embellished 
plaster. As will be seen in Fig. 6, the bottom chord 
consists of three timbers spaced some little distance 
apart, and with iron filling plates between at short 
intervals. The main rafters are also built up of three 
timbers and wooden Ya senage and secondary rafters, 
which latter are spaced 3 ft. 6 in. apart. The detailed 
views show very clearly the complete construction of 
the roof, which is an interesting example of design. 
Figs. 8 to 10 are detailed drawings of the upper and 
wider span; the construction is very similar to that 
already referred to for the side trusses. 
(To be continued.) 





THE BRAZILIAN TWIN-SCREW STEAMERS 
“ITAOCA” AND “ITAIPU.” 

Messrs. J AMES AND GEORGE THOMSON, LIMITED, com- 
pleted, some time ago, at their works on the Clyde, two 
twin-screw steamers named Itaoca and Itaipu for the 
Companhia National de Navegacao Costeira, Rio de 
Janeiro, and we give on page 698 an engraving 
of the engines, which are of a type well suited 
for vessels of moderate speed. The necessity to 
restrict draught, owing to the shallow banks at the 
entrance to the ports, made it desirable to adopt twin 
screws, so that the diameter might be minimised. 
Each screw is driven by an independent set of vertical 
inverted triple expansion engines. ‘The cylinders are 
174 in., 28 in., and 42in. in diameter respectively, 
with a stroke of 2 ft. The low-pressure cylinders only 
are fitted with hard cast-iron liners and steam jacketed. 
The valves of all the cylinders are of the piston type, 
there being one valvefor the high-pressure and interme- 
diate pressure cylinders respectively, and two valves for 
the low-pressure cylinder. All the valves are balanced, 
and the valve gear is of the double eccentric and link- 
motion type. A double-cylinder reversing engine of 
the ‘all-round ” type is fitted, and the arm on the 
reversing shaft for the high-pressure valve gear is 
arranged so that it may be linked up independently 
of the other two cylinders, 

Each condenser forms part of the main engine fram- 
ing, the back columns being cast in one with it in the 
usual manner; the collective cooling surface of the two 
condensers is 2900 square feet. ‘The air pumps are 
bolted to the back of the condensers and driven by 
levers and rocking arms from the high-pressure 
cylinder crossheads. The circulating water is sup- 
plied by two Gwynne’s centrifugal pumps, one to each 
condenser, each fitted with the usual bilge suction for 
cases of emergency, the combined discharging power 
of the pumps being 450 tons per hour. 

The crankshafts are of steel, each in three inter- 
changeable sections ; the thrust, tunnel, and propeller 
shafts are also of steel, all 20 per cent. above Board of 
Trade requirements. The propellers are of the three- 
bladed type, the bosses being of cast steel and the 
blades manganese bronze. 

Two of Weir’s feed pumps, one Worthington bilge 
and ballast pump, one duplex bilge pump, one sanitary 
donkey pump, one electric light engine and dynamo, 
one of Weir’s 13-ton evaporators with independent 
steam pump, and a Hocking’s condenser complete the 
list of auxiliary machinery in the engine-room. 

Steam is supplied by two large single-ended return 
tube boilers working at 160 1b. pressure per square 
inch, arranged side by side with their backs to the 
engine-room, In order to maintain steady steam in 
all weathers they are arranged to be worked under 
modified forced draught on the closed stokehold 
system, a system which combines absolute simplicity 
with ready accessibility to the fronts and other parts 
of boilers, smokeboxes, &c. The air is supplied by 
two large double-breasted fans, placed on the main 
deck, but controlled from the stokeholds as well. The 
donkey boiler, which is on the main deck, is also 
of the single-ended return tube type, 6 ft. 6 in. in dia- 
meter by 7 ft. 3in. long, working at a pressure of 
70 lb. per square inch. 

The vessels being intended for service on the Bra- 
zilian coast—to carry passengers, 2argo, and mails 
betwe en Rio de Janeiro and Port Alegre—the draught, 
as we have already said, had to be l.mited to enable 
them easily to _ over the banks which block several 
of the ports. ‘Tne results, alike as to speed and carry- 
ing capacity on this restricted draught (10 ft.), are 
very satisfactory ; the speed attained on a con- 
tinuous run of four hours was 15 knots, while 
on the measured mile at Skelmorlie the speed 
was 15.9 knots. The vessels are of 1300tons. The 
dimensions are: Length, 280 ft.; breadth, 35 ft. ; 
depth, 18 ft. They are practically flush-decked. 

Accommodation has been provided on the lower deck, 
aft of the machinery, for sixty first-class passengers. 


beds of a special movable type for 200 emigrants, 
separate quarters for women, and a large hospital. 


cargo. The captain and officers are comfortably 


having been made by the Clydebank electrical staff. 
Steam steering gear, steam windlass, steam winches, 
and all the other modern steam fittings are included 
in the equipment of the ship. 





CARBOID OILLESS BEARINGS. 

In our report of the last meeting of the British 
Association we reproduced a paper, read by Mr. 
Killingworth Hedges, on ‘‘Carboid Bearings.” We 
now give a few illustrations of these bearings, which 
are formed of plumbago or graphite, mixed with a 
certain proportion of steatite, the object being to 
harden the soft plumbago so that it can be moulded 
either into the shape of an ordinary brass or into 
cylinders, which can be turned or worked to fit any 
desired bearing. The mixture, which is compressed 
by a hydraulic press and afterwards baked, is slightly 
heavier than ordinary carbon, but much tougher, and 
is capable of being used where there are violent shocks, 
such as for lining the axle-box brasses of tramway 
cars and other light rolling stock. Shafting has been 
running in these bearings over two years, the wear 
being very slight; the small bearings of the guide 
pulleys of the Edinburgh cable trams, which are 
fixed under the roadway, have only worn gy in. as a 
maximum in four months, whereas the lignum vite 
bearings, which they replaced, seldom lasted longer 
than that period without being renewed. The co- 
efficient of friction of a dry bearing, working under 
the best conditions, is not of necessity higher than a 
lubricated one, as used in ordinary circumstances, 
but even allowing that it is, according to Professor 











Unwin, ‘‘ the advantages of doing away with oiled 
bearings are so great that we could well afford some 
loss of power.” Another great advantage which is 
claimed for dry bearings is that the coefficient of 
friction is practically constant, and the friction can be 
allowed for in designing the prime mover, whereas the 
friction in a lubricated bearing varies according to 
o quality of the lubricant and the attention paid to 
oiling. 

Theapplications of carboid arealready very numerous. 
Fig. lis a section of a tramway car axle-box, the car- 
boid liner C being cemented by a special process to a 
worn axle brass », and a leather washer E may be 
used to keep out dirt, although this is not absolutel 
necessary, as experience in collieries and also with 
the pulleys used on cable lines, shows that the material 
is not greatly affected by dust and dirt, and even grit 
has a tendency to imbed itself. Two cars fitted in 
this way will shortly be running on one of the London 
tramways, and it is expected that the axle-boxes will 
require no attention for a year at least. Figs. 3 and 4 
illustrate a special guide pulley designed by Mr. W. N. 
Colam for use on the Edinburgh cable tramways; the 
carboid C is moulded in the form of a square block 
projecting on one side so as to lubricate the side of 
the pulley. Fig, 2 is a horizontal pulley used for 
guiding the cable round curves, the carboid replacing 
the white metal liner, which had to be renewed every 
three months, Another very important application 
of this oilless material is for the bearings of machi- 
nery used in the manufacture of explosives ; in some 
processes, notably in the manufacture of dynamite, the 
machinery is left working without attention, and 
hitherto the limit of time has been to a great extent 
curtailed by the necessity of oiling. which is entirely 
obviated by the use of carboid. The Nobels Explo- 
sives Company, Limited, who use it extensively, find 
there is no danger through heating, and state that in 
their works some bearings are exposed to dust and grit. 


The whole space below the lower deck is devoted to 


berthed in the bridge deck amidships. The vessel is 
lighted throughout by electricity, the installation 


oak panels alternate with handsome mirrors, the effect | ings for dynamos, in conjunction with Dr. Alexander 
being very pleasing. Over thesaloon is a music-room 
fall. ‘orward on the ’tween decks are 


Muirhead, who has an experimental shop in West- 
minster fitted with carboid bearings running at high 
and low speeds under varying conditions. ‘The manu- 
facture is in the hands of the Carboid Oilless Bearing 
Company, Limited, of 7, Carteret-street, Westminster. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 24, 1892. 

Tue firmness of iron and steel prices, and the steady 
demand, is rather a surprise to many. Stocks of pig 
iron are slowly declining. The blowing in of idle fur- 
naces is being considered. The output of mills is all 
under contract, and within a few days additional large 
requirements for heavy sheets, plates, structural 
material, and steel billets, have been heard of. Ina 
word, the iron trade is strong. Much engineering 
work will probably be undertaken this winter. Loco- 
motive building will be quite active, due largely to the 
requirements of the trunk lines centring at Chicago. 
The sentiment in business circles is that serious tariff 
reductions will be found difficult, because of the fiscal 
requirements of the Government. Average quotations 
for iron and steel are: No. 1 foundry, Pennsylvania 
make, 15 dols. to 15.50 dols., tide water delivery ; 
No. 2, 14 dols. ; forge, 13 dols. to 13.50 dols. ; steel 
billets, 26 dols. to 26.50 dols.; beams, J’s, and’ 
channels, 2.20 dols. ; steel rails, 30 dols. ; old iron 
rails, 15 dols. to 16 dols. Tin plate is active. Domestic 
output of black plate is increasing. Tin output of 
Harvey Peak Mines is ascertained to be 40 lb. per ton. 
Copper and lead are steady. Many silver mines are 
idle, but promising deposits are being more fully pro- 
spected. 





LAUNCHES AND TRIAL TRIPS. 
THERE was launched on Saturday, the 19th ult., by 
Messrs. Schlesinger, Davis, and Co., Wallsend-on-Tyne, 
a steel barque named Magwen for Messrs. E. Richards 
and Co., of London. ‘The dimensions are: Length, 
235 ft.; beam, 38 ft.; depth moulded, 23 ft. 





On Saturday, the 19th ult., Messrs. Ramage and Fer- 
guson, Limited, Leith, launched a steamer named Norse- 
man, built tor the Western and Brazilian Telegraph Com- 
pany, Limited, 19, Great Winchester-street, London. Her 
principal dimensions are 220 ft. by 31 ft. by 23 ft. 3 in. 
moulded depth, and she is fitted with triple-expansion 
engines having cylinders 25 in., 40 in., and 62 in. in dia- 
meter by 39 in. stroke. Steam is supplied from two large 
double-ended boilers working at a pressure of 150 lb., and 
fitted with forced draught. 





On Monday, the 21st ult., three steel tugboats, built by 
Forrestt and Son, Limited, Wyvenhoe, Essex, went for 
their trial tripsin the river Colne. They are named the 
St. Catharina, Paranagua, and St. Luiz; the first two 
being for the ports of those names in Brazil, and the 
latter for Maranham. They have been built for Mr. Pedro 
Betim, of Paris, and areofthefollowing dimensions: Length 
between perpendiculars, 43 ft. ; breadth, 10 ft.; depth 
moulded, 6 ft. 3 in. ; and draught 4 ft. 6in. loaded. Over 
the measured mile a speed of over 94 knots was attained. 





The third-class battleship Hercules returned into Ports- 
mouth Harbour on Wednesday, the 23rd ult., after having 
tried her enginesand guns inthe Channel. During her 
former commissions she was propelled with a two-bladed 
screw, but after she was Petit a with new triple-expan- 
sion engines of the modern type, she was fitted with a 
four-bladed ie ller, having a diameter of 22 ft. 6 in. and 
a mean pitch of 17 ft.6in. So far as power and speed 
were concerned this proved eminently satisfactory, but 
the vibration that was set up, owing, as it was supposed, 
to the increased number of revolutions and the want of 
sufficient clearance between the blades and the run of the 
ship, was so excessive that it threatened to tear the hull 
to pieces. A portion was subsequently cut off from each 
blade, reducing the diameter to 21 ft. 6 in., but when tried 
under weigh there was found to be no appreciable differ- 
ence in the violence and noise attending the vibration. 
The Hercules was again docked and the boss relieved of 
two of the blades, the pitch at the same time being fined 
to 16 ft. 6in. The trial of Tuesday was conducted under 
these conditions. As it was not deemed expedient to de- 
liver the same thrust upon the two blades as upon the 
four, the engines were worked at half power, which was 
obtained under the altered circumstances of reduced re- 
sistance with the same number of revolutions (81) that 
had previously secured the full power of 7500 horses. 
There was a perceptible decrease in the vibration, and 
when the engines were driven astern it ceased altogether, 
thereby showing that all that was wanted was additional 
space for the escape of the water thrown up by the screw. 
It is now pro to fit the ship with a stronger two- 
bladed propeller having a coarser pitch, and to set the 
blades further to the rear in order to secure increased 
clearance. The Hercules also made a trial of her gun 
mountings and torpedo fittings with satisfactory results. 
On Saturday, the 19th ult., the Fairfield Shipbuilding 
and Engineering Company, Limited, launched ro their 
yard at Govan the Chiltonford, one of the newest type 
of sailing vessels, built to the order of Messrs. Briggs, 
Harvie, and Co., G w. Her dimensions are: Between 
ndiculars, 298 ft.; beam, 44ft.; depth of hold, 
ft. 6 in. The Chiltonford is 2350 tons gross, and carries 








The saloon is beautifully furnished. On each side 
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for her net register 1800 tons, an exceptionally large cargo, 
having upwards of 3850 tons deadweight on board. 





The Borneo, which was launched on Thursday, Novem- 
ber 26, at Clydebank, has been built by Messrs, James 
and George Thomson, Limited, to the order of the 
Netherlands Government, and is of the following dimen- 
sions: Length between perpendiculars, 166 ft. ; breadth, 
extreme, 31 ft.; displacement, 817 tons. The framing 
and the topsides are constructed of steel, but the bottom is 
constructed on the composite system, with two thicknesses 
of teak planking bolted to the framing, and sheathed 
with copper. A splinter deck of steel is formed over the 
machinery space, and above this deck at the sides coal 
bunkers are er the whole length of the machinery 
space, which affords protection to the machinery. Coal 
bunkers are also arranged below the splinter deck along- 
side the boilers. Accommodation for the commander is 
provided under the poop, and for the officers on the lower 
deck aft, the rooms being fitted up in a substantial 
manner and having all modern conveniences. The crew 
are berthed forward under the forecastle and on the lower 
deck. The machinery, which has also been constructed 
at Clydebank, consists of a set of triple-expansion inverted 
direct-acting engines, and will be put on board without 
delay, so that the ship will be ready for trials at the 
beginning of next year. The armament consists of six 
10.5 centimetre breechloading guns, and six small guns, 
and “will be fitted on board before trials. The Borneo 
will have a complete installation of electric light, and a full 
equipment of boats, including a steam launch. 


On Monday last Messrs. William Simons and Co., 
Renfrew, launched complete a hopper dredger named the 
Harrington, built to the order of the Harrington Harbour 
Commissioners. Her place in the yard will be occupied 
by a dredging vessel ordered by the Admiralty for special 
service at Portsmouth. 





The s.s. Arapahoe (the second of the two gee ships 
built in the Hartlepools) had her trial trip off Hartlepool 
on November 24. She has been built by Messrs. William 
Gray and Co., Limited, for the Arapahoe Steamship 
Company, Limited, of Liverpool. The vessel is 400 ft. 
long over all, 48 ft. 6 in. in breadth, and 31 ft. 6 in. deep. 
Her deadweight capacity being over 7300 tons, she is one 
of the largest purely ee ree vessels afloat. The 
engines have been supplied from the Central Marine 
Engine Works of West Hartlepool, the cylinders bein 
374 in., 434 in., and 73 in. in diameter respectively, wit 
a piston stroke of 46 in. The Arapahoe went on her trial 
trip without any cargo or bunkers whatever, the water 
tanks alone being filled, and under these favourable con- 
ditions made 12 knots. 





MISCELLANEA. 

On Saturday last the students of the Sanitary Insti- 
tute visited the works of the Hornsey Local Board, under 
the guidance of Mr. T. de Courcy Meade, the engineer 
and surveyor. 


A meeting of the Mason College Engineering Society 
was held in Mason College, Birmingham, on November 
16, when a paper on ‘‘ Electro-Motors in Factories” was 
read by Mr. R. H. Housman. 


Mr. J. B. Braithwaite, Jun., having been elected 
chairman of the Brush Electrical Engineering Company, 
Limited, in succession to the late Duke of Seelbenear : 
has accepted the appointment for the period of one year. 


The Local Government Board have sent their formal 
sanction to a loan of 89301. for the sewerage extension at 
Clacton-on-Sea. The works will soon be proceeded with. 
The engineer to the scheme is Mr. W. H. Radford, C.E., 
of Nottingham. 


The gross receipts of the twenty-three principal rail- 
ways a the United Kingdom for the week ended Novem- 
ber 20 amounted, on 16,4174 miles, to 1,344,020/., and 
for the corresponding period of 1891, on 16,322} miles, tc 
1,356,4687., an increase of 944 miles, or 0.5 per cent., and 
a decrease of 12,448/., or 0.9 per cent. 


The Brighton Railway Company, who have already 
23 of their trains lighted by electricity, are now engaged 
in fitting up seven more trains, the accumulators for 
which are being supplied by the Electrical Power 
Storage Company, Limited, of 4, Great Winchester- 
street, London. 


The oil lights used for lighting up the temporary 
military stations of the French army during the late 
mobilisation, were supplied by Messrs. A. C. Wells and 
Co., of the Midland-road, St. Pancras, London, who 
have received an order for 100 more of their lights from 
the French Government. 


Benmore, near Kilmun, Argyleshire, the residence of 
Mr. H. G. Younger, has recently been fitted up with 
electric light by es Ernest Scott and Mountain, 
Limited, of Newcastle-on-Tyne. The plant consists of a 
Priestman oil engine driving a dynamo, which charges 
accumulators, which are capable of running 170 16 candle- 
power lamps for about four hours when fully charged. 


Of the 2000 strikers who have applied for work at the 
Carnegie Company’s mills at Homestead, about 25 per 
cent. have been taken back. Those who have been unsuc- 
cessful in their application for employment are under- 
going great privations, as the strike pay has ceased, and 
the want of fuel, food, and clothing is beginning to be 
severely felt. 

In his very interesting speech to the shareholders of the 
Chartered South Africa Company on Tuesday last, Mr. 
Cecil Rhodes proposed the construction of an overland 





telegraph line from Fort Salisbury to Uganda, the line to 
be frnaily extended to Egypt. He claims that the whole 
scheme would cost only about 3,000,000/. altogether, and 
that telegraphic communication with South Africa could 
then be established at 1s. 6d. a word, in place of the 
9s, 6d. now charged. 


A meeting of the Institution of Marine Engineers was 
held at 58, mford-road, Stratford, last Monday even- 
ing, when the discussion on the paper read at the pre- 
vious meeting, on steam pipes, was resumed. At the 
close of the meeting it was announced that Mr. Buckwell’s 
paper, ‘On the Expansion of Water by Heat,” would be 
read at the next meeting of the society, on Monday, 
October 12, and that the fourth annual conversazione 
would be held in the Town Hall, Stratford, this 
evening. 


A new soldering metal for aluminium has been pre- 
gra by Mr. Alexius Rader, of Christiania, Norway. 
t consists in combining cadmium, zinc, and tin mixed in 
substantially the following proportions: Cadmium, 50 per 
cent. ; zinc, 20 percent. ; tin, the remainder. The zinc is 
first melted in any suitable vessel, when the cadmium is 
added, and then the tin in pieces, The mass must be well 
heated, stirred, and then poured. This soldering metal 
can be used for a variety of different metals, but is 
specially adapted to aluminium. 


Her Majesty’s Chargé d’A ffaires in Chili has forwarded 
to the Secretary of State for Foreign Affairs a communi- 
cation from the Alcalde (or mayor) of Santiago stating 
that the municipality of that city had decided to invite 
tenders for the installation of electric light in the city, 
and requesting that the matter might be made known in 
the United Kingdom. Tenders will be received up to 
March 1, 1893. A specification, and a plan of Santiago, 
can be inspected, on personal application, at the Com- 
mercial Department of the Foreign Office, on any week- 
day between 11 and 6. 


The annual report of the Railway Commissioners of 
South Australia states that the revenue for the past year 
amounted to 1,200,000/., showing a decrease of 10,000/., 
as compared with the previous year. The loss is stated 
to be entirely attributable to the reduced returns from 
the carriage of minerals owing to the Broken Hill strike. 
The expenditure for the year amounted to 652,000/., 
showing an increase of 35,0007. The net result of the 
working of the railways for the past year shows a surplus 
of 560,000/., or a profit of 4 per cent. on the total capital 
expended. 


Volks Electric Railway Company, Brighton, are ask- 
ing powers for constructing a new line between Brighton 
and Rottingdean. The line is to be laid between the 
high and low-water marks, and the car will be carried on 
steel standards some feet above the rails. The wheel 
base will be 40 ft. by 24 ft., and the deck for passengers 
16 ft. by 40 ft. The idea appears to be to give tourists a 
sea trip without sea-sickness, and is a development of 
the pow Ft traversing bridge between St. Malo and 
St. Sevran. The current for driving the motor will be 
supplied by accumulators. 


The best estimates of railroad track laying in the 
United States in 1892 put the total of main lines in the 
neighbourhood of 4000 miles. In the nine months end- 
ing with September, there were laid 2519 miles, not countin 
double track or sidings. It was expected that track woul 
be laid on about 1500 miles of before the year ended, 
if October and November brought seasonable weather. 
This would make 4000 miles an outside figure for the year. 
The record for 1891, 4262 miles, was disappointing, and 
the smallest in six years, but this year, it will be seen, 
promises to show a still further falling off from the yearly 
average of 6285 miles of new track added to the railroad 
mileage of the country in the last 15 years. 


An artesian well over 30€0 ft. deep has recently been 
bored at Galveston, Texas. The water supply of that 
city is furnished by thirteen artesian wells, varying in 
depth from 825 ft. to 1350 ft. The water obtained from 
this source, while being of good enough quality for 
manufacturing purposes, is totally unfit for drinking 
and domestic uses. In view of this fact, it was decided 
that the city was justified in the investment of 5000 dols. 
in an attempt to gain a good supply, and a new artesian 
well was therefore bored. The first 57 ft. of the well 
consists of a 22-in. casing. Inside of this a 15-in. pipe 
extends to a depth of 870 ft. Next a12-in. pipe extends 
toa depth of 1200 ft., and from this << a 9-in. pi 
was put down toa depth of 2363 ft., and the comatinlien 
of the well consists of a 5-in. casing, which extends to a 
depth of 3070 ft. 9 in. No rock was penetrated, and the 
supply sought was not found, which is hardly surprising 
under the circumstances. 


The electric Seitieg installation of the Great Northern 
Hotel, Bradford, consists of about 600 lights of 32, 
16, and 8 candle power fed from the corporation supply 
at 115 volts. e wiring of the hotel is carried out 
entirely on the sub-circuit distribution plan. Two 
pairs of heavy main cables are carried up the side 
of the hoist, and from these are run branch cables 
to the distributing boards on each floor. On these 
distributing boards are fixed the double-pole sub-circuit 
cut-outs of 10 amperes each. The casings to carry the 
wires to the various rooms are run on the corridor walls on 
the under side of the mouldings, and are hardly notice- 
able. When a branch wire is taken through a wall to a 
bedroom, a fuse is fixed in the casing in the corridor, and 
the wires in the bedrooms are carried in casings on which 
an ornamental picture mould is screwed, 18in. from the 
ceiling, forming the limit of the frieze. The whole of the 
installation was carried out by Messrs, Woodhouse and 


Rawson United, Limited, from their branch at 41, Picca- 
dilly, Bradford, Yorks. 


It will be remembered that some seven years ago Com- 
mandant Renard, director of the central establishment of 
military balloons at Chalais-Meudon, France, made a 
number of experiments with the dirigible balloon La 
France. Since then he has not been idle, but ones in 
perfecting a propelling mechanism which will tried 
atan early date. The new balloon, General Meusnier, 
is cigar-shaped, like its predecessor La F rance, and mea- 
sures 70 metres from tip to tip, with a diameter of 13 
metres and a capacity of 3400 cubic metres. The car, 
which is construc of bamboo and steel, contains a 
cabin for the machinery and men. The motor employed 
is worked by means of gasoline and balloon gas, and 
develops 45 horse-power during eight to ten hours. It is 
able to drive the balloon at a speed of 40 kilometres an 
hour, or 11 metres a second. The total weight of 
the machinery, with the carburator, the gasoline, and 
accessories, will not surpass 1200 to 1400 kilogrammes, or 
30 kilogrammes per horse power. Until now petroleum 
motors of large size have weighed 150 to 200 kilogrammes 
per yw, mga but M. Renard has been able to reduce 
the figure by a new arrangement, which we are not at 
liberty to disclose. The screw propeller is placed in front 
of the car, and the rudder behind. The balloon has been 
entirely constructed at the Chalais works by engineer- 
ing soldiers who are studying the art of ballooning. It 
is expected that the trial a:cent will be made during 
fine weather in the early part of next year. 


The Highgate Museum of Sanitary Appliances will be 
opened by the Lord Mayor of London on December 8. 
This museum contains a valuable and instructive collec- 
tion of modern sanitary appliances. It has been esta- 
blished by the Hornsey al Board, who, some two years 
ago, conceived the idea of bringing together a few speci- 
mens of the most improved fittings for the guidance of 
builders and others in their district. With this object in 
view, aroom with a floor space of about 940 ft. super. 
was erected, and manufacturers were invited to submit 
specimens of their sanitary goods. In order, however, to 
insure the permanency of the museum, it was stipulated 
that all articles deposited should become the property of 
the board. The advertising element has been most care- 
fully excluded. The principal manufacturers promptly 
and generously responded to the invitation, and it soon 
became necessary to provide more accommodation. The 
museum has gradually grown both in size and usefulness. 
Tt now consists of seven rooms, having a total floor space 
of 4900 ft., and there are upwards of 1000 exhibits. Water 
is laid on, and the appliances are shownat work. There 
are several working models made in glass, so that their 
action can be seen. There are also machines for testing 
cement, stoneware pipes, water-fittings, bricks, macadam, 
&c. Specimens of the highest class of plumbing are 
exhibited, as well as many old and defective traps and 
joints. Accommodation has been provided for the in- 
struction of plumbers, and, in conjunction with the 
Worshipful Company of Plumbers (of which company 
the Lord Mayor is Master for this year) and the Middle- 
sex County Council, the board are making arrangements 
for holding classes in plumbing under the direction of 
skilled teachers, 





CANADIAN Raitways.—The last spike of the St. Law- 
rence and Adirondack Railway has been driven, and trains 
will be running into Montreal in a few days. This prac- 
tically brings the Vanderbilt system to Montreal. 





EvesHamM Sewacrt Works.—A Local Government in- 

uiry was held on the 11th inst. at the Town Hall, 
ye, ag by Herbert Tulloch, Esq., Assoc. M. Inst. C.E., 
for sanction to raise a loan for sewage purification pur- 
poses. The mayor and several leading members were in 
attendance, and Mr. R. Mawson, C.E., borough engineer, 
stated that the council had decided to adopt the inter- 
national system of ferrozone and polarite, in order to pre- 
vent pollution of the Stratford Avon. Mr. F. Candy, of 
Westminster, gave technical evidence as to the system to 
be used. There was no opposition, and it is probable 
that the works will be carried out without delay. 





Tue Eart or Dupiey’s Rounp Oak Iron anv STeet 
Works, Limirep.—This company are pushing on with 
arrangements for the erection of their new steel works, 
and active work wi!l be commenced with their construc- 
tion in a few days. The plant will ultimately consist 
of eight 20-ton Siemens steel furnaces, for the production 
of ingots, with necessary gas producers, cranes, &c. ; 
four ingot heating furnaces, with hydraulic charging 
crane, &c. ; one 32-in. cogging mill, driven by a pair of 
42 in. diameter by 5 ft. stroke reversing engines; 
pe hot bloom shears; one 28-in. roughing and 
inishing mill driven by a second pair of 42 in. 
diameter by 5 ft. stroke reversin 
plete live roller gear system for aon saving ; hot 
and cold saws, &c.; cranes, &c. Orders have already 
been placed for the bulk of the machinery. The two 
pairs of reversing engines, also the hydraulic ma- 
chinery and boilers, are under construction by Messrs. 
Galloways, Limited, of Manchester; the cogging mill 
being i pe by Messrs. Taylor and Farley, of West 
Bromwich ; and the hot bloom shears by Messrs. Harvey 
and Co., of we Ey The whole outlay will amount to 
about 50,000/., and it is expected the works will be in 
operation next year. We may add that this company 
has recently secured a large portion of the Admiralty 
contract for chains, cables, and gearing, extending over 
the next five years, the whole of which will be made from 
the celebrated Round Oak iron, thus insuring important 
business for these works in the future. 


engines ; a com- 








E 
NGINEERING 








“TTAIPU.” 








AND 


4 

Ni 

ay + 

ANNAN 
AK BY 

= TARA 

= ae eet 

SNA 
vt 

NNN 


Tees | 
ANY 
eee 


NN 


Vee es ‘ 
DUAR 
ARRAN 
SUNN 

eee 
iN 
' at 


vee 
LANNE 
( vee vent 
NNN 
a ae NAO 
NNN 
Peet 


N.B. 


“TTAOCA” 


eet 
TON NIN 
SOY 

" 


veeent 
‘ NA 
omy 





CLYDEBANK 


mM 


TT 

















wt 
NNN 
SEN 
NNR 
Veet ‘ 
NAN 
eens 


aM 
NNN 














AND 
GEORGE 
MSON 
(For : . 
Description, see Page 69 
e 696.) 


on 
a 
fz] 
= 
< 
fx) 
ce 
N 
'Z, 
< 
— 
J 
_— 
N 
< 
ew 
eo 
ca 
an 
H 
i<s 
© 
ND 
tx) 
J 
'o) 
a 
fx) 


CON 
STRUCTED BY ME 
SSRS. 














TRIPLE 
-E 

XPANSION TWIN-SCR 

: EW 





























Dec. 2, 1892.] 


699 





ENGINEERING. 





AGENTS FOR “ENGINEERING.” 


Avsraia, Vienna: Lehmann and Wentzel, 
Epivsures : John Menzies and Oo., 12, Hanover-street. 
om, Se: and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em. Terq ard Hausmann. 
\vertisemen 


81bis Boulev: 
Aino, foe ad ta, Agence Havas, 8, Place de La Bouree. 
Gupmany, Berlin: Mesers. A. Asher and Oo., 6, Unter den Linden. 
Lei : F. A. Brockhaus. 


Invi, Calcutta: Thacker, Spink and Co. 
Bombay: Thacker and Co., Limited. 
Iraty: U. Hoepli, Milan, and any — 
LrverPoou: Mrs. ‘taylor, Landing 
ManonEsTseR : John Heywood, 143, Deansgate. 
ey: Turner and Henderson, 16 and 18, 


Naw Sours Wauzs, Sy: 
Hunter-street. 
QUEENSLAND poe Brisbane: Gordon and Gotch. 
ORTH), Townsville: T. Willmett and Oo. 
RorrsrpaM: H. A. Kramer and Son. 
Unrrep Stats, New York: W. H. Wiley, 58, East 10th-street. 
Chicago: H. V. Holmes, 44, Lakeside Building. 
by Mu.pourns: Melville, Mullen and Slade, 262/264, Collins. 
8 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
Gruzert, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W, H. Winky, 23, East 10th-street, New York, 
and H. V. Holmes, 44, Lakeside Building, Chicago. The 
os aay of Subscription (payable in advance) for one year are: For 

in (foreign) paper edition, 11. 166. Od.; for thick (ordinary) 
pa r edition, 2/. Os. 6d., or if remitted to Agents, 9 dollars for 
and 10 dollars for thick. 








ADVERTISEMENTS. 


The ange for advertisements is three shillings for the first four 
lines or under, and a for each additional line. The line 
averages seven words. yment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pases may be obtained on penne Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Th y. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in week, 


Thesole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAVAS, 8, Place de la Bourse, Paris. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the publisher, 
Post free for Twelve Months at the following rates, payable in 
advance :— 


For the United Kingdom................ £1 9 2 
» all places abroad :— 
Thin paper copies ............ £116 0 
Thick os £2 0 6 


All accounts are payable to the publisher, Mz. CHARLES GILBERT. 
Oheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 
Post Office Orders payable at Bedford-street, Strand, W.C. 





eeeeseceeses 


When foreign Subscriptions are sent. by Post Office Order 
advice should be sent to the Publisher. 

Fore! and Colonial Subscribers receiving 
Incomplete Copies through Ne ents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address, 

Office for Publication and Ad ents, Nos. 


\vertisom 
85 and 36, Bedford-street, Strand, London, W. 
EuuzeraPHio Appress—ENGINEERING, LONDON. 
TaLerHons NumBar—3663, 
ENGINEERING Ie registered for transmission abroad. 








Raeapine Oasss.— Reading cases for con twenty-six 
aumbers of ENcinssrine may be had of the pu or of any 
news-agent, Price 6s. each. 

CONTENTS. 
PAGE 


PAGE 
, Bridges on the Transandine || The Second-Class Passenger 699 
Railway (IUustrated) .... 685 | The Iron Industry of Spain 700 
The Yosemite, Alaska, and Private Bill Legislation .... 701 
the Yellowstone (Illus.).. 688 || Notes ........cecececeeees 70! 
The Periyar Irrigation Pro- The Manufacture of Small 
ject (Illustrated) 7 
Mineral Tank Locomotive 


sececees OOF) ZAPIMNS nsec seceeeseseseee 


Arms 7 
The Application of Forced 


for the Barry Railway Draught to Marine Boilers 

(Tilustrated) .....cccrrr- (lUlustrated) ............ 704 
Notes from Cleveland and | Leaky Tubes (Jllustrated) .. 705 

the Northern Counties .. 692| Unification of the Navy.... 705 
Notes from South Yorkshire 692 | The Physical Society: Erra- 
Notes from the North...... 693 || ti 


Notes from the South-West 693 

The Columbian Exposition 
Tilustrated) .....cccccee 

The Brazilian Twin-Screw 
Steamers ‘‘ Itaoca” and 


The “Trusty” Petroleum 
Oil Engine(IUuatrated).. 707 
[y) 








** Itaipu ” (Illus.)........ 696 || Industrial Notes .......... 
Carboid Oilless Bearings |The London Water Supply 

(Illustrated) ............ 696 || MMISsION ..........00 708 
Notes from the United The Physical Society ...... 709 

OO a 696 || Boiler Explosion at Leigh.. 709 
Launches and Trial Trips .. 696 | “* ¥ t Re- 
Miscellanea........ sovecees 697 | cord (LUustrated) .. a0. 711 


With a Two-Page Engraving of BRIDGES ON THE TRANS. 
ANDINE RAILWAY. 


NOTICES OF MEETINGS. 


Tas InstiTUTION oF CiviL ENGINEERS. — Ordi meeting, 
Tuesday, December 6th, at 8 p.m. Paper to be further dis- 
cussed: ‘‘ The Manufacture of Small Arms,” by Mr. John Rigty, 
M.A. (Superintendent, Ro al Small Arms Factory, Enfield). At 
this meeting the first monthly ballot for members for the session 
will take place.—Students’ visit, Saturday, December 10th, 2 to 
4 p.m., to the Machinery and Inventions Division, South Kensing- 
ton Museum. 

Society or Arts.—Monday, December 5th, at 8 p.m. Cantor 
lectures. ‘‘ The Generation of Light from Coal Gas,” by Professor 
Vivian B. Lewes. Lecture III.—Theories of Luminosity as they 
at present exist—The Genesis of the Gas Burner—Flat Flames, 
Argands, Regenerative and Incandescent Burners— The Gas 
Burner in relation to the Gas to be Burned. Wednesday, De- 
cember 7th, at 8 p.m.—Ordinary meeting. ‘‘ The Chicago Exhibi- 
tion, 1893,” by James D. . Sir Philip Cunliffe-Owen, K.C.B., 
K.C.M.G., C.LE., will preside. 

Society or ENGINEERS.—Monday, December 5th, at the Town 
Hall, Westminster, a paper will be read on ‘‘ The Shortlands and 
Nunhead Railway,” by Mr. A. G. Drury. The chair will be taken 
at 7.30 p.m. precisely. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN. 

Saturday, D ber 3rd, at the Cannon-street Hotel, at 7 p.m. 
Paper at 8 p.m. on ‘‘Shipbuilding,” by Mr. John Taylor, of 
Samuda Brothers, Limited. 

Socizty or CuHEmicAL INDUSTRY, Lonpon Sxction. — Monday, 
December 5th, at 8 p.m., at the Chemical Society’s Rooms, 
Burlington House. The following papers will be read: 1. 
‘*A New Form of Filter Press for Laboratory Use,” by 
Mr. C. C. Hutchinson. 2. ‘The Production of Acetic Acid 
from the Carbohydrates,’ by Messrs. Cross and Bevan. 3. 
‘* Electrolytic Soda and Chlorine: the Present Aspects of the 
Question,” by Messrs. Cross and Bevan. 

CHESTERFIELD AND MIDLAND COUNTIES INSTITUTION OF ENGINEERS. 
—Saturday, December 8rd, in University College, Nottingham, at 
3.30 p.m. The following papers will be open for discussion: 
‘Comparative Experiments on a Capell and Schiele Fan, work- 
ing under similar conditions,” by Mr. M. Deacon, The several 

apers under various titles, ‘‘On Explosives and Exploders,” by 

essrs. H. Walters, M. W. Brown, W. Foggin, F. 8. Marsh, P. P. 
Bedson, D. Drummond, G. H. Hume, and T. M. W. Wallis. Also 
the report of the French Commission on ‘‘ The Use of Explosives 
in the presence of Firedamp in Mines.” ‘‘The Stanton Iron 
Works Company’s Collieries,” by Mr. J. O. B. Hendy. ‘‘ Notes 
on a Small Electric Pumping Plant,” by Mr. M. Deacon. ‘‘ Some 
Notes on Fan Gauges in Connection with Fan Testing and adapt- 
ing Fans to Mines; and Comparison of Fan and Furnace at Sil- 
verhill Colliery, Teversall,” by Rev. G. M. Capell. ‘‘One Use of 
the Telephone,” by Mr. F. S. Marsh. The following papers will 
be read or taken as read: “Geological History of the‘ Rawdon’ 
and the ‘ Boothorpe’ Faults, in the Leicestershire Coalfield,” by 
Mr. W. S. Gresley, F.G.S. ‘‘A New Type of Head Gear for Pit 
Horses,” by Mr. G. J. Binns, 

Tue Junior Enoineerine Socrety.— Mesting on Friday, De- 
cember 2nd, in the Westminster Palace Hotel, at 8 p.m., when a 
per will be read on ‘‘ Water-Tube Steam Boilers,” by Mr. H. 

‘razer. 

PuysicaL Socrety.—December 9th. Papers: ‘‘ On Colour Vision,” 
by Mr. W. B. Croft. ‘‘On Japanese Magic Mirrors,” by Professor 
8. P. Thompson. ‘‘ Reflection from Diffusing Surfaces,” by Dr. 
Sumpner. 

THE SoutH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS 
MANAGERS.—Saturday, the 10th inst., at the Institute, Dudley, 
when Mr. B. H. Thwaite, C.E , will read a paper on ‘ The Failure 
of Chilled Rolls.” Chair to be taken at 7 p.m. 

NortH or ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, December 10th, in the Wood Memorial 
Hall, Newcastle-on-Tyne, at 2p.m. The following paper will be 
read: ‘‘ Observations on Fans of Differing Types Working on the 
same Upcast Shafts,” by the Rev. G. M. Capell. The following 
papers willbe open for discussion: ‘*‘ Notes on Fan Gauges in 
Connection with Fan Testing, and the Adaptation of Fan to 
Mines ;” and ‘‘ Comparison of Fan and Furnace at Silverhill Col- 
liery,” by the Rev. G. M. Capell. (Trans. Fed. Inst., Vol. III, 
Part 3, page 196.) The following papers will be taken as read: 
** The Caoice of Fine and Coarse Crushing Machinery and Pro- 
cesses of Ore Treatment, Part 1,” by Mr. A.G. Charleton, ‘‘Gold 
Mining in Brazil,” by Mr. E. M. Touzeau. And conclusion. 
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THE SECOND-OLASS PASSENGER. 

WE hear a great deal of the gradual extinction 
of the second-class passenger, and of his transfer- 
ring himself to the third class until it is no longer 
worth while to run carriages for his benefit, but 
an examination of statistics does not bear out the 
popular idea, except perhaps in Scotland. Looking 
back for ten years we find that in 1882 there were 
58,787,900 second-class passengers in England 
and Wales (omitting season ticket holders), while 
in 1891 there were 58,377,530, a difference of less 
than 3 per cent. In Ireland there had been an 


2|increase of 3 per cent., and in Scotland a falling 


off from 2,898,189 to 804,441, the totals of the 


°3 | kingdom being 65,695,817 for 1882 and 63,378,397 


for 1891, a difference of 2,317,420, of which more 
than 2,000,000 are due to Scotland. Practically in 
ten years there has been no diminution of second- 
class travellers in England and Wales, and had it 


%!not been for the action of certain railways in 


abolishing the class, there would probably have 
been no decrease in the United Kingdom. It is 
only in Scotland that there has been a notable 
— of passengers from second to third 
class. 

But when we come to examine the matter more 
closely we find that while the second-class passen- 
gers number as many as before, they have under- 
gone a change in character. In England and 





Wales the receipts for them have fallen off by 





27 per cent., while in the United Kingdom they 
have decreased exactly in the same proportion 
during the past ten years, showing that the average 
length of journey has been decreased. During the 
same period the train mileage of the kingdom has 
increased by 30 per cent., and hence we can under- 
stand how it is that chairmen of railway companies, 
at the annual meetings, occasionally suggest that 
second-class passengers are dying out, because, not 
only do they bear a smaller proportion to the 
whole traffic, but fewer are carried in each train, 
and these travel for a shorter distance than for- 
merly. Instead of contributing 185/. per annum 
for each mile of line open, as they did in 1882, 
they only pay 125/. Thus it is that while the total 
number of second-class passengers remains station- 
ary, their value and relative importance are de- 
creasing fast. 

Taking these facts into account, it appears to 
us worth while to inquire what the second-class 
passenger gets for the extra 25 to 45 per cent. that 
he pays over the third-class passenger. He has a 
mat for his feet, a different pattern of covering on 
his cushions, and possibly a slightly better quality 
of horsehair in the seating. Sometimes, too, the 
cushions at his back are better than in the third 
class. (ienerally speaking, these are all the ad- 
vantages he enjoys, except that he may take a 
somewhat increased quantity of luggage ; but it is 
seldom that this ye is taken advantage of. 
The speed is equal for all classes, and the accom- 
modation at the stations is practically the same, 
because any respectably-attired person may use 
any of the waiting and refreshment-rooms with- 
out regard to the colour of his ticket. It is not 
to be wondered at, therefore, that the public 
have decided that, in long journeys, the extra 
charges for these trifling privileges are too high. 
For instance, in the 8? hours’ ride between London 
and Glasgow the additional cost is 12s. 3d. above 
the third-class fare of 33s. This is a very sensible 
addition, and in the case of a person in good health 
is not likely to be paid, unless money be plentiful 
with him. For short journeys the extra outlay is 
less noticeable, and there is usually a greater dif- 
ference between the comfort of the two styles of 
carriages. The old type of third-class coaches, 
open from end to end, and without blinds and 
nettings, still prevails on some suburban lines, and 
offers so much contrast with the second class, that 
people who can afford choose the latter. 

It is quite certain that the railway companies 
make a handsome profit on the extra 12s, 3d. they 
charge for the second-class accommodation between 
London and Glasgow. All the main items of 
working remain constant whether the compart- - 
ments are labelled ‘‘ second” or ‘‘third.” The 
way and works require no extra expenditure, the 
locomotive power is not increased, the traffic ex- 
penses and general charges are not altered ; the 
only augmentation of expenditure is on the fitting 
and decoration of the interiors of the compart- 
ments, and this is so small as to be scarcely expres- 
sible on the basis of train mileage. The more 
careful usage of the second-class passenger, result- 
ing from his being accustomed to more refined 
surroundings than the rougher type of the third- 
class passengers, will probably more than com- 
pensate for the extra cost. The first expense may 
be greater by a few pounds per compartment, but 
the upkeep will probably be less. A coach of five 
compartments running half full between London 
and Glasgow, and making but five single trips per 
week, will earn 76]. a week over and above the 
earnings of a third-class coach under similar con- 
ditions. No wonder directors sigh when they 
contemplate the fewness of the second-class pas- 
sengers. To gain an extra 40001. a year by putting 
a few mats and a little extra stuffing into a coach 
is certainly an easy way of making money, and 
the wonder is that people are found to contribute 
the amount. In reality the little extra physical 
comfort would not of itself suffice to attract pas- 
sengers into the second class. Most of the people 
who select that style of conveyance do so to avoid 
the chance of meeting unpleasant company. In the 
third class they generally travel among perfectly 
pleasant neighbours, but they have no guarantee 
that at the next stoppage a man may not enter 
straight from working at some evil smelling pro- 
cess. It is very easy to quote ‘‘A man’s a man 
for all that,” but it is not easy to dissociate the 
man from his garments and from the foreign matter 
clinging to his skin and hair, if you have to ride 
beside him for an hour or two. The case is even 
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worse when an intoxicated passenger is allowed to 
take his seat, and then to disturb every one else. 
To avoid such annoyances there are a few sensitive 
people who will pay even the present second-class 
charges. 

Seeing that the difference between second and 
third-class fare is practically all profit, it is worth 
while to inquire if the total amount received by 
the companies could not be increased, and at the 
same time the convenience and comfort of the 
public augmented. At present one passenger in 
13.5 (omitting season ticket holders) travels second 
class, and one in 28 first class; the remainder 
go third. It is quite certain that 20 per cent. 
would like to travel by the second class, were it not 
for the greatly increased expense. For instance, 
there are few persons, of the so-called respectable 
classes, who would run the risk of a night journey 
from Liverpool to London with two or three 
drunken sailors, if they could avoid the chance 
by paying an extra eighth of a penny per mile, 
or, say, 2s. 1d. over the third-class fare of 16s. 6d. 
At present the second-class fare is 21s. 9d. or 
5s. 3d. additional. There is no likelihood that 
the additional sum would be paid by the intoxi- 
cated sailor, the navvy fresh from excavating a 
sewer, the drover reeking with animal effluvia, or 
the greaser from the steamship. The social quality 
of the second class would not be impaired, while 
the numbers frequenting it would receive a most 
notable accession, and their total contributions 
would be far in advance of those now received by 
the companies. The number of coaches in a train 
would remain the same, in fact, the principal altera- 
tion would be that the word ‘‘second” would sup- 
plant ‘‘ third” on some of the doors, 

We have said nothing about first-class passen- 
gers, because no traffic manager has yet ventured 
to suggest that they should be obliged to join the 
sroletariat in an unclassified vehicle. They num- 

er about one-half the second-class, but contribute 
24 per cent. more to the coffers of the companies 
(3.1 millions sterling against 2.5 millions) ; that is, 
their average payment is two and a half times as 
much. Their rates are from 50 to 200 per cent. 
in excess of the third class, as is shown by the 
annexed examples : 


Ist. 2nd. 3rd. 

© ‘ard, ace 

London to Liverpool... 29 0 21 9 16 6 
ee Manchester 24 6 20 6 15 Pt 

“A eeds 3 9 200 15 5 

1. York 27 0 210 16 8 

ie Glasgow ... 58 0 45 3 33 0 
Exeter 35 0 2 0 £14 ot 
Dover 200 15 0 6 2 


” 

In the last instance (Dover) the first and second- 
class are express rates, while the third class is for 
stopping trains. But in the other cases there are 
third-class carriages on all trains, and none of the 
excess charge can be set down tospeed. Never- 
theless the first-class passenger gets more for his 
money than the pewetl § In the first place he has 
ample space, which is a great luxury on a journey. 
He is almost certain of a corner seat, and even if 
he fails of this he has plenty of room to spread 
himself ; he may stretch his legs without danger of 
kicking his opposite neighbour. The cushions are 
soft and well brushed, the light on our chief lines 
is now so good that he may read after dusk— 
although material improvement is still needed as 
regards this point on many railways—the supply 
of hot-water tins is plentiful, and often there is 
lavatory accommodation. Added to all this there 
is the social distinction of being a first-class pas- 
senger, which is very pleasant to many men and 
to most women. The first-class passenger gets 
what he pays for, and it may be generally assumed 
that he is content. At any rate he obtains very 
different accommodation to that provided for the 
second and third classes. As we have already set 
forth, these two latter travel under almost identical 
conditions as regards rolling stock, the main dif- 
ference between them being that one is subject to 
the presence of people whose behaviour or apparel 
is offensive, while the other is practically safe from 
them. Of course, objectionable persons are occa- 
sionally to be found in all classes, especially in the 
neighbourhood of race meetings, but such ren- 
counters are exceptional and cannot be altogether 
avoided, even if a man stay rigorously at home, 
and deny himself to all callers. 

We think that it is worth the while of the rail- 
way companies to consider very carefully the case 
of the second-class passenger, and in a different 
spirit to that with which they appear hitherto to 





have regarded it. At present he pays an exorbitant 
amount for his very slender privileges, and con- 
sequently he is very apt to economise by going 
third class. If he is to be tempted back it must 
be either by giving him more or charging him 
less. The former alternative is scarcely feasible. 
It would be bad policy to make the two higher 
classes equal in comfort, and, even if it were done, 
it would not attract great numbers from the lowest 
class. On all our great trunk lines the third class 
is comfortable enough for people in health, at least 
when not overcrowded. Few of them would care 
to pay 35 per cent. extra for the sake of softer 
cushions. But if the additional charge for second- 
class accommodation were reduced to, say, one- 
eighth of a penny per mile, it would be scarcely 
felt, and there would be a great exodus of sensitive 
people, who can be rendered wretched by objec- 
tionable sights, sounds, and smells. This would 
be to the advantage both of the companies and the 
public. 





THE IRON INDUSTRY OF SPAIN. 

In view of the growing dependence of the British 
iron industry upon foreign ores, adapted for the acid 
Bessemer and open hearth processes, it is not quite 
satisfactory, every now and again, to hear the alarm 
sounded that the resources of the Bilbao district, on 
which English hematite iron makers have so largely 
depended, are coming within measurable distance of 
exhaustion. This is, however, no newcry. It has 
been raised at odd intervals for a good many years 
now, and the exports of iron ore from Bilbao still 
continue at the rate of about four million tons a 
year. It is true that there was a considerable falling 
off during last year, but that was rather due to the 
general slackening of demand, consequent upon the 
decline of the make of pig iron, than to any scarcity 
of supplies. The quantities of ore available at 
Bilbao are still sufficient to maintain shipments at 
their present level for a number of years to come, 
but it is thought that ten years more will see a 
scarcity in the supply of the best ores of the Cam- 
panil variety, except, perhaps, in the case of one or 
two favoured mines, like those of the Orconera 
Company, which have secured the pick of the dis- 
trict. Itis not singular that under these circum- 
stances the leading consumers of iron ore in this 
country are keeping their eyes and ears open in 
view of new sources of supply. 

One of the most hopeful fields of the future 
appears to be the South. The iron ore resources of 
the south of Spain have been divided into seven 
groups, as follows: 


Group. Description of Ore. 

1. Carthagena and Porman Hematite and mangani- 
ferous. 

2. Parazuelas Red hematites. 

3. Aguilas ... _ Eee Ditto. 

4, Garracha and Bedar ... Hematite and mangani- 
ferous. 

5. Almeria ... = ... Hematites. 

6. Malaga and Marbella ... Magnetites. 

7. Calasparra and Cehegin Ditto. 


The mines of Carthagena and Porman are those 
that have chiefly been developed hitherto in this 
region, and that because of the special quality of 
the ores, which contain from 14 to 21 per cent. of 
manganese, and are, for that reason, used in the 
manufacture of ferro-manganese and spiegeleisen. 
It has been calculated that since the first shipment 
of these ores took place in or about the year 1871, 
more than seven millions of tons have been ex- 
ported. The ores of Porman have usually cost 
under 5s. per ton at the port, and as freights are 
usually low, such ores can be delivered in this 
country at a comparatively low rate. Itis, however, 
against the export of these ores on a large scale that 
steamers are irregular, and freights are liable to con- 
siderable fluctuation. A large quantity of coal and 
coke is exported from South Wales, chiefly from Car- 
diff, tothe south of Spain. Ofcourse, when steamers 
that bring coals cannot get a better return freight, 
they are glad to take iron ore, and that often at a 
very low rate of freight, inasmuch as the quantity 
of coal and coke hitherto sent to the south of Spain 
has been greater than the quantity of iron ore 
shipped therefrom. But, if other freights are 
available, orif iron ore is being shipped in quantity, 
freights have a tendency to oscillate violently, 
which is against the stability of the trade. Within 
the last two or three years there have been ship- 
ments of ore from the port of Almeria to this 
country and to the United States. Almeria is be- 
tween Malaga and Carthagena, and has an excellent 





harbour. The mines are only about twelve miles 
from the port, and a railway to connect the two 
was constructed about seven years ago by an 
American syndicate, with a view to developing the 
exportation of the ores for American requirements. 
The Almeria ores contain a considerable per- 
centage of manganese, which is considered by some 
to add to their value, and by others to possess a 
negative quality, being too low a_ percentage 
to adapt the ores for the manufacture of 
spiegeleisen or ferro. The Almeria mines have 
recently passed under the control of a London 
firm, who are arranging for their development 
on a larger scale. The quantity of ore within 
sight has been variously estimated at from 25 
to 35 million tons. Another vast deposit of ore 
is to be found about 60 miles from the excel- 
lent harbour of Carthagena, among the mountains of 
Calasparra. These ores have not hitherto been 
developed at all. There is no railway communica- 
tion as yet provided, but several projectors have 
been examining them with a view to opening up 
the mines, and the Government has undertaken to 
give every facility with that end in view. The 
Calasparra ores contain from 55 to 60 per cent. of 
iron, and are therefore richer than those of the 
north of Spain. 

It is not easy to estimate the probable quantity 
of ore of all kinds to be weet on in the regions 
that have been indicated, but it is admitted on all 
hands to be enormous, and those that have had the 
best opportunities of looking into the matter have 
stated that a very large part of the whole could be 
put free on board at Almeria, Carthagena, or some 
of the other ports at less than 5s. per ton. There 
is, however, the freight to England to be added to 
this figure, and although no doubt in the past 
freights from the south of Spain have ruled excep- 
tionally low, considering the distance and other 
matters, yet it is doubtful whether this condition 
of things can be depended on. Many thousands of 
tons of ore have been shipped from Carthagena, 
for example, at less than 4s, per ton—the nominal 
freight having been 5s. 6d., subject to drawbacks. 
This is lower, by at least 2s. per ton, than the average 
freight from Bilbao, and it is obvious that with 5s. | 
per ton as the cost of the ore f.o.b., and 5s. as the 
rate of freight, ores could be delivered in English 
ports as cheaply from the south of Spain as from 
Bilbao. But as Carthagena is nearly twice the 
distance of Bilbao, it is hardly likely that this con- 
dition of things could be depended on to last. It is 
much more probable that when the business became 
developed, shippers would insist upon freights that 
would fairly represent the value of the service 
rendered, and not the nominal rates that have 
hitherto prevailed. The average rate of freight, so 
measured, would probably be more like 8s. or 9s. 
per ton than 4s. to 5s., but that, of course, would 
depend on the extent of the business done. Atthe 
present time, shipping is engaged in carrying coals 
to the Mediterranean, including Gibraltar, to the 
extent of at least 750,000 or 850,000 tons a year, and 
no doubt to this extent low back rates of freight 
can always be depended on. But if the quantity of 
minerals seeking return freights were to exceed the 
quantity imported into Mediterranean ports, the 
rate of freight would almost certainly be levelled 
up, and perhaps very considerably. 

Until a comparatively recent date, Spain had 
hardly entered the list of iron-producing countries. 
It is now not only an iron-producing, but also an 
iron-exporting country. Some works for the manu- 
facture of iron and steel have existed in Spain for 
centuries. Spanish cutlery and sword steel have 
been known in song and chivalry—perhaps to a 
larger extent than in the arts—from almost time 
immemorial. But within the last few years the 
old order has given place to the new, and modern 
blast furnaces, modern steel works, and modern 
foundries are now to be found in full swing within 
afew miles of the principal mines of the Bilbao 
region. The actual quantity of pig iron hitherto 
made in the district in any one year has not ex- 
ceeded 230,000 tons, but the trade is growing, and 
pig iron now appears regularly in the list of Spanish 
exports. Some of the iron so exported finds its 
way to this country, but, of course, the quantity is 
too small to exercise the slightest influence upon 
our markets, although there are those who think 
that hematite pig iron can be produced at Bilbao, 
as a regular trade, several shillings a ton cheaper 
than it can be made in any part of England. It is 
beyond question that the Bilbao smelter has his 
ore at least 10s. per ton of pig cheaper than the 





























Dec. 2, 1892. ] 


ENGINEERING. 


701 








Welsh or west coast maker, but, of course, he has 
to pay considerably more for his fuel, and his 
labour is, perhaps, not so well in hand. 

Catalonia has been pointed to as one of the most 
— industrial districts in Spain, and efforts 

ave been made to organise a company for the pur- 
pose of building blast furnaces to work the mineral 
resources there. Hematite ores are found here in 
large quantities at Ribas, assaying from 50 to 
55 per cent. of metallic iron. It is estimated by a 
competent authority that from one of the mines 
here from 20 to 30 million tons can be thrown down 
a shoot at not more than 1s. or 1s. 6d. per ton. 
North-east of Ripoll, in the same province, coal of 
good quality is being worked at an average price 
of 4s. to 4s. 6d. per ton at the pit’s mouth, the 
seams being some three miles in length, and 
estimated at a minimum thickness of 40 ft. This 
coal cokes well, and, according to analysis by a 
well-known English chemist, yields 80 per cent., 
while the cost of its production is not more than 
9s. 6d. per ton. The rate proposed by the railway 
company for the transport of iron from this place 
to Barcelona, one of the principal centres of con- 
sumption in Spain, is only 4s. 6d. per ton, so that 
it is calculated that pig can be delivered at that 
port for not more than 40s. per ton, as against an 
average price of 3/. 16s, for Cleveland, and of 
31. 10s. for Bilbao iron at the same port. The 
main obstacle that appears to have lain in the path 
of the development of an iron industry here has 
been the insufficient prospect of demand. 

One of the most notable of the recent features 
of the Spanish iron ore trade is the large importa- 
tions of Spanish ores into the Cleveland district 
—the very home and centre of unlimited sup- 
plies of cheap raw materials. In 1879 the total 
quantity of iron ores imported into this dis- 
trict—at the ports of Middlesbrough and Stock- 
ton—was not more than 39,357 tons. Ten years 
later the quantity had increased to over 800,000 
tons, equal to the make of 400,000 tons of pig iron. 
It is not that the total quantity of pig iron made 
in the district has largely increased—on the con- 
trary, in some recent years it hasshowna tendency 
to fall off—but that the imported ore has more or 
less displaced the native ironstone. Probably this 
tendency will not be so apparent in the future, 
both because the manufacture and qualities of basic 
steel are becoming better understood, and because 
the prices of imported ores are likely to increase 
rather than decline. 





PRIVATE BILL LEGISLATION. 

Last week we gave a short account of the railway 
Bills already deposited for consideration by Parlia- 
ment during the ensuing session, and we now con- 
tinue the list, dealing also with other engineering 
works, such as gas works, water works, tramways, 
electric lighting undertakings, piers, and harbours. 
The time has now expired during which notice can 
be given of private Bills, except by special relaxa- 
tion of the standing rules, and, consequently, the 
tale of work for next year is complete. It is 
lengthy, but there are few ambitious projects, 
except those for crossing the Channel, and these 
latter have a very poor prospect of being carried. 

The Scarborough, Bridlington, and West Riding 
Junction Railways Company seek power to con- 
struct three new lines. The first will commence in 
the parish of Blacktoft by a junction with the Hull 
and Selby Railway, near Staddlethorpe station, and 
will terminate near Crosslands-lane in North Cave. 
The second will commence at the end of the first, 
and will end with a junction with the Selby and 
Market Weighton Railway, near York-road in 
Market Weighton. The third line will also com- 
mence at the termination of the first, and will join 
the Hull, Barnsley, and West Riding Junction 
Railway in North Cave. 

It is proposed to constitute a company to con- 
struct several railwaysin the West Riding of York- 
shire. Of these railways No. 1 will be wholly in 
the township of Beeston, commencing by a junc- 
tion with the up-line of the West Yorkshire Rail- 
way of the Great Northern Company near the bridge 
over the Leeds and Dewsbury main road, and 
terminating in a field belonging to the Low Moor 
Company, 310 yards from the said bridge. Railway 
No. 2 will start from the down line, and will end 
beside No.1. No. 3 will carry the lines forward 
through Beeston, Rothwell, Middleton, Rothwell 
Haigh, Rothwell (detached), Osmondthorpe, Temple 
Newsam, and Knowsthorpe near to South Accommo- 





dation-street, Leeds. From No. 3 there will run 
another railway (No. 4) to Hunslet, terminating at 
a point on the east side of Clarence-road, 163 yards 
from South Accommodation-road. These railways 
will necessitate a bridge over the River Aire. In the 
West Riding of Yorkshire the Sutton, Rotherham, 
and Barnsley Railway Company propose to construct 
three railways—No. 1 commencing in Hooton 
Roberts by a junction with a railway authorised in 
the Rotherham, Blyth, and Sutton Railway Act, 
1892, on the west side of Denaby-lane, and termi- 
nating by a junction with the South Yorkshire 
Railway at the east end of Mexborough station ; 
No. 2 commencing at Mexborough by a junction 
with Railway No. 1 of the Act of 1892, and termi- 
nating in a field occupied by the Manvers Main 
Colliery Company, near Woodfield-terrace, Swin- 
ton; No. 3 carrying No. 2 onto a junction with 
the Midland Railway in the parish of Adwick- 
upon- Dearne. 

A pier or breakwater is to be built by a new 
company in Fishguard Bay, and is to be connected 
by a short line to the railway authorised by the 
North Pembrokeshire and Fishguard Railway Act 
of 1892. In the same district another railway, 
ending in a pier, is contemplated. This will com- 
mence at Abergwili, in Carmarthen, close to the 
Central Wales and Carmarthen Junction Railways, 
and will run through St. Peter’s, Carmarthen, 
Merthyr, St. Clears, Llanfihangel-Abercywyn, 
Llandilo-Abercowin, Llansadurnen, Langharne, 
Llandawke, Llangynog, Eglwys, Cymmyn, and 
Pendine ; thence by Marlos and Kiffig to Crunwear, 
Amroth, Narberth, Ludchurch, Begelly, Kelgetty, 
Tenby, and St. Issels, terminating by a junction 
with the Pembroke and Tenby Railway, 17 miles 
from Pembroke Dock. Another line will start 
from the Pembroke and Tenby Railway, near 
Lamphey station, and run to Angle Bay between 
Sawdern and Popton Point. Here there will be a 
pier projecting into Milford Haven. 

There is a project for the construction of railways 
between Walton-on-the-Hill and Purley in Surrey. 
These will commence in the parish of Coulsdon, 
near Purley station, and, running past the Cater- 
ham Junction Hotel, will join the authorised Epsom 
Downs Extension Railway, after passing through 
Beddington, Carshalton, Woodmansterne, Chip- 
stead, Banstead, Walton-on-the-Hill, Ewell, and 
Kingswood. The railway will be connected both to 
the London, Brighton, and South Coast main line, 
and also to the South-Eastern Railway. 

Two new lines, to be called the Durham Coast 
Railway, are projected in the neighbourhood of 
Hartlepool. The first will have its commence- 
ment in the parish of Stranton, West Hartle- 
pool, near the junction of Clarence-road with 
Hart-road ; it will then pass though Throston, 
Hart, Hart-Warren, Thorpe - Bulmer, Nesbett, 
Monk Hesleden, Shotton, Castle Eden, Easington, 
Easington-with-Thorpe, Little Thorpe (detached), 
Hawthorn, Cold Hesleden, Dalton-le-Dale, Daw- 
den, and Seaham Harbour, where it will join the 
line to the Seaham Gas Works. The second railway 
will also commence in Stranton, but with a junc- 
tion with the North-Eastern line near Cleveland- 
road. It will pass through the parishes of Stranton 
and Hart, and will then join the first railways. 

Very considerable activity in railway construc- 
tion is foreshadowed in the neighbourhood of 
Kidderminster and Birmingham, a district that is 
already well supplied with travelling facilities. Four 
new lines are suggested. No. 1 will connect Kidder- 
minster with Edgbaston, passing through Kidder- 
minster Borough, Kidderminster Foreign, Stone, 
Chaddesley Corbett, Belbroughton, Bromsgrove, 
King’s Norton, Northfield, Frankley, and Harborne. 
No. 2 is to constitute a link between the Bristol 
and Birmingham branch of the Midland and the 
Droitwich branch of the Great Western at Stoke 
Prior, and the Railway No. 1, just referred to, the 
point of union being at Bromsgrove. Stoke Prior, 
Grafton Manor, Bromsgrove, and Catshill will lie 
on the new line. No. 3 will join No. 1 to the Bir- 
mingham and Harborne Railway. It will commence 
in the parish of Northfield, near the Dudley Canal, 
and will end near Woodbourne-road, Harborne, 
passing through Edgbaston. No. 4 will begin in 
Kidderminster Foreign, on the north bank of the 
Severn, and will end in Kidderminster Borough by 
a junction with Railway No. 1, near the pumping 
station. 

The City and South London Railway seek an 
extension of time for the compulsory purchase of 
lands under the Act of 1890, Last week we noticed 





that the Metropolitan Outer Circle Railway Com- 
pany sought power to abandon the works authorised 
in the Act of 1888. In a later issue of the Gazette 
they give notice of a Bill to extend, “‘ revive, and 
continue the period extended and limited by the 
Metropolitan Outer Circle Railway (Extension of 
Time) Act, 1891, for the compulsory purchase of 
lands for the purposes of the railways and works 
authorised by the Metropolitan Outer Circle Rail- 
way Act, 1888.” 

In our last issue we referred to a proposed under- 

ground electric railway from Clapham Junction to 
Paddington. Another of these lines is also projected 
from Edgware-road to Victoria. It is intended to 
commence under the High-road, Kilburn, 80 yards 
from Netherwood-street, and to end under Vaux- 
hall Bridge-road, 50 yards from Gillingham-street. 
There is also to be a short spur from near Palmer- 
cen Edgware-road, to near the end of Dyne- 
road. 
Another electric railway is projected for Brighton, 
commencing near the Paston-place Groyne, and 
running to Rottingdean Gap, where there is to bea 
jetty or landing stage. 

The most important canal Bills are, doubtless, 
those relating to the Manchester Ship Canal, of 
which there are four, one promoted by the com- 
pany, asking for powers to raise further capital by 
mortgages, and the others by the Corporations of 
Manchester, Salford, and Oldham, asking leave to 
lend money to the company for the completion of 
this important work. An important Bill in its 
way is that promoted by the Aire and Calder Navi- 
gation Company, who ask for powers to regulate 
the working or winning of minerals under their 
property, and also ask for an extension of time for 
the purchase of lands for the construction of the 
new canal authorised in 1891. The Weaver Navi- 
gation Company seek powers to construct two new 
opening bridges at West Northwich and at Castle 
Northwich. Powers to make several new canals 
of an unimportant character are sought by the pro- 
prietors of the Birmingham Canal Company. The 
whole of the new canals are to be situated in West 
Bromwich; the longest is to be 23 chains in length, 
and there is to be another 22 chains long. These 
canals are intended to form junctions between 
existing canals owned by the promoters, and will 
involve the construction of two inclined planes. 

Schemes for establishing direct railway com- 
munication with the Continent have now become 
almost perennials, and this year is no exception to 
the rule, as powers are sought for the construction 
of both a bridge and a tunnel. 

The Water Bills are fairly numerous, being some 
fifteen or so in number, of which four are to give 
powers to the lIccal authorities of Rochester, Chat- 
ham, Barry and Cadoxton, and Runcorn, to pur- 
chase the works of local companies. The Kast 
London Water Works Company ask powers to raise 
500,000/. of new capital by debentures, for con- 
structing and sinking new reservoirs and wells, 
and laying new mains. The Sheffield Corporation 
ask for an extension of time for the completion of 
the Broomhead and Morehall Reservoirs, and the 
Wadsley service reservoir, which were authorised 
in 1867. The Goole and District Gas and Water 
Company apply for powers to erect a new pumping 
station at Southfield, in the parish of Snaith and 
Corwick, and to lay new mains. The South Staf- 
fordshire Water Company propose to construct two 
new service reservoirs in the township of Great 
Barr, whilst the Poole Water Works propose to 
extend their works by constructing an impounding 
reservoir in the Luscombe Valley, which will 
utilise a new gathering ground. The Frimley 
and Farnborough District Company seek powers of 
incorporation to erect a pumping station and col- 
lecting reservoir at Sturt Junction, on the London 
and South-Western Railway, and a service reser- 
voir at Firth Hill. The West Hampshire Company 
desire to construct water works in the township of 
Christchurch, and to supply the surrounding dis- 
trict. The works involve the sinking of a well and 
the erection of a pumping station at the Knapp 
Mill, Christchurch, and a service reservoir on St. _ 
Catherine’s Hill. The local authority at East 
Stonehouse, Devon, seek powers to construct a 
new reservoir on the River Cad at Cadaford, whilst 
the Bilston Commissioners ask leave to construct 
works involving a well and pumping station at Wom- 
bourne, anda covered servicereservoir. The Bodmin 
Water Works Company wish to construct a new 
reservoir, with filter beds, &c., in the parish of St. 
Breward. The Lynton Water Company ask leave 
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to construct a weir on the River Lynn near New 
Mills, and also a new service tank. At Maidenhead 
powers are sought to extend the limits of supply 
and to lay mains, while extended works are pro- 
jected at Newington. 

Some seventeen or so electric lighting orders are 
to be sought for in the new session. Of this total 
nine of the Bills are promoted by local authorities. 
These are the Eccles Corporation, who seek powers 
to erect works, and to lease the undertaking to a 
company if desired. The Islington Vestry and the 
Hackney Board of Works also ask powers to light 
their respective districts, the mains to be laid down 
through High-street, Upper street, Holloway-road, 
Seven Sisters-road, High-street (Kingsland), High- 
street (Stoke Newington), Kingsland-road, Mare- 
street, and Stoke Newington-road. In central Lon- 
don the County Council ask powers to light the 
Embankment. In the suburbs the Hammersmith 
Vestry ask powers to light all thoroughfares and to 
supply private consumers, whilst the Beckenham 
Urban Sanitary Authority seek a similar privilege 
for their district. In the provinces Bills are pro- 
moted by the Taunton Corporation, who ask powers 
to supply public and private consumers within a 
radius of 14 miles of the Market Cross ; by the 
Colchester Corporation, by the Eccles Corporation, 
and by the Local Board of Bridgend, Glamorgan- 
shire. Of the Bills promoted by companies three 
have reference to London, but of these one refers 
only to the transfer of the powers for lighting 
South Kensington by the Chelsea Electricity 
Supply Company tothe Kensington and Knights- 
bridge Company. Another Bill is promoted by 
the Holloway Electricity Supply Company, who ask 
for powers to light St. Mary's, Islington. Thesame 
district is coveted by the County of London 
Electric Lighting Company, Limited, who propose 
to begin in City-road, High-street, Upper-street, 
Highbury-place, Highbury New Park, St. Paul’s- 
road, Holloway-road, Camden-road, Caledonian- 
road, and Goswell-road. In the provinces the 
Newcastle-on-Tyne Electricity Supply Company 
ask powers to extend their works. The Reading 
Electric Light Company ask powers to light 
Reading, and the Manchester Edison - Swan 
Company ask powers to light Altrincham and 
Bowdon, though they will have to meet the com- 
petition of the local gas company of the former 
place, who, as noted lower, ask powers to charge 
differential rates in different parts of the district 
served by them. The Brighton and Hove Company 
ask for an extension of their powers, whilst the 
British Electric Light Company are promoting a 
Bill for the lighting of Newark. 

Coming to tramways, we note that in the metro- 
polis the West Metropolitan Tramways Company 
ask leave to lay two new double lines, one from 
Uxbridge-road to Acton, and the other from Ux- 
bridge-road to Chiswick High-road, joining the 
present line there. The Harrow-road and Padding- 
ton Tramways Company seek an extension of time 
for the compulsory purchase of the .and and houses 
required for the completion of their line. 

In the provinces, at Blackpool, the corporation, 
who have acquired the electric line, propose to lay 
nearly five miles of new line, whilst the Blackpool, 
St. Annes, and Lytham Tramway Company seek 
powers to construct 84 miles of line, and powers 
to lease other lines from the corporation. The 
whole of the above are to be 4 ft. 8} in. gauge, 
and the lines may be worked either by animal or 
mechanical power. The Manchester Corporation 
desire to lay more lines in the townships of Cheet- 
ham and Manchester, the gauge to be 4 ft. 84 in., 
and the Salford Corporation also propose to lay 
about three-quarters of a mile of new line down 
the Eccles New-road. In the same connection 
we note that the Manchester, Middleton, and Dis- 
trict Tramways Company ask leave to abandon 
their undertaking, for which powers were obtained 
in 1885, and to wind up their company. The South 
Staffordshire Tramways Company desire to lay new 
lines to the 3 ft. 6 in. gauge in West Bromwich and 
Handsworth, whilst the Birmingham and Midland 
Tramways Company in the same locality ask 
powers to tranfer their lease from the Corporation 
of Birmingham to other undertakers, and also to 
lay down plant for working their lines by elec- 
tricity, compressed air, or other power. The Bir- 
mingham Central Tramways Company, Limited, 
wish to lay down new double lines in Birmingham, 
in Ashton, and in Yardley. The Wigan Cor- 
poration ask leave to lay new lines on the 
3 ft. 6in, gauge in that town, and the Barrow 





Railway Company are also seeking permission to 
lay tram lines to this gauge in connection with their 
docks. Nearly every one of the above Bills includes 
clauses permitting the use of mechanical power on 
the lines. Bills of minor importance are also pro- 
moted by the Bolton Corporation, the Hull Cor- 
poration, the Plymouth Corporation, the Yar- 
mouth Tramway Company, the Belfast Tramways 
Company, and the Bedford and Kempston Tram- 
way Company. 

Several important piers are to be constructed 
at the watering-places of the country, if the 
Bills promoted come successfully through the try- 
ing ordeal of a Parliamentary Committee. Thus 
powers are sought by Weston-super-Mare to con- 
struct a pier a mile and a quarter long, with pavi- 
lions, saloons, assembly and music rooms, &c. At 
Bognor powers are sought for the widening of the 
present pier and for lengthening it by 200 ft. At 
Bangor the corporation ask leave to build a pier at 
Garth Point 530 yards long, and at Southwold it is 
proposed to construct a promenade and hanging 
pier 1200 ft. long. The Sheerness Pier Company 
seek leave to transfer their undertaking to the 
local board, and at Brighton an extension of time 
for the completion of works already authorised is 
asked for. New piers are also projected at More- 
cambe and at Tenby. 

But few of the private Bills relate to sewerage. 
In the home counties the District Sewage Boards 
of Staines and Chertsey seek powers to erect a 
pumping station, with filter beds and precipitation 
works, the effluent not to be discharged into the 
Thames. In the provinces the Corporation of 
Ashton-under-Lyne ask powers for the construc- 
tion of new sewers, and the acquisition of 27 acres 
of land at the Plantation Farm, Dukinfield, for 
the treatment of the sewage. In the same district 

owers are sought by the Corporation of Staley- 
te and the Local Board of Dukinfield to make 
joint sewerage works, including a large intercepting 
sewer and its connections, and involving the pur- 
chase of 72 acres of land known as the Bradley 
Hurst Farm, at Dukinfield, for the treatment of the 
sewage. 

The Lea Conservancy Board ask powers for the 
deepening and improvement of the old River Lea 
from the Old Ford Lock to the railway bridge of 
the Great Eastern Railway at Hackney Wick. 
Other improvements proposed refer to the City 
Mill River, the Water Works River, and the 
Pudding Mill River, on the first and last of which 
weirs are to be built. The Improvement Commis- 
sioners of Fleetwood seek powers for a ferry over 
the Wyre. 

The County Council promote several Bills, includ- 
ing those for the construction of some very impor- 
tant works, such as the proposed new street 
between Holborn and the Strand, which is to run 
from the junction of Southampton-row and Vernon- 
place to Holywell-street. The buildings between 
the latter and the Strand are to be removed. Other 
work of thesame character is the southern approach 
to the Tower Bridge, which includes the widening 
of the Bermondsey New-road and a new road from 
the former to Grange-road, and a widening of 
Church-road. Another important proposed work 
is the construction of a new bridge at Vauxhall 
and the removal of the old one, which will make 
one hideous structure the less on the river, though 
perhaps the Lambeth suspension bridge is even a 
greater monstrosity. A steam ferry is to be esta- 
blished between Rotherhithe and Ratcliff, and the 
approach to Woolwich Ferry is to be widened. The 
Council also ask for representation on the Thames 
and Lea Conservancy Boards, and for powers to 
remove a large proportion of the remaining gates 
and bars in the metropolis. In this connection we 
may note that the Corporation of London seek an 
extension of time for the completion of the Tower 
Bridge, so that it would seem the Council may have 
their proposed improved approaches on the south 
side well in hand before the bridge is opened. 

With respect to gas, the local authorities of Tod- 
morden, Pontypridd, and Barnoldswick seek powers 
to purchase the undertakings of the local com- 
panies, and in the case of the two former to extend 
them. The Stockton Corporation seek powers to 
extend their limits of supply and enlarge their 
works, and similar demands are made by the 
Wolverhampton Gas Company, who wish to con- 
struct a new canal basin in the parishes of Wolver- 
hampton and Bushbury, and to enlarge their rail- 





way siding as well. The Altrincham Gas Com- 
pany, as mentioned above, seek powers to charge 








differential rates for different localities, and also 
desire to extend their works, and to lay a stan- 
dard gauge tram line to facilitate the cartage of 
materials from the sidings of the Manchester, South 
Junction, and Altrincham Railway at Altrincham. 
They also ask leave to create a pension fund for the 
officers of the company. The Crystal Palace Gas 
Company seek powers to borrow money and extend 
their works, and also to amalgamate, if desired, 
with any other metropolitan company south of the 
Thames. They propose further a new sliding 
scale, by which, when gas is 2s. 6d. per 1000 cubic 
feet, the company may pay a dividend of 5 per cent., 
to be increased or diminished 1 per cent. for each 
1d. more or less than the standard 2s. 6d. per 1000 
cubic feet that is charged the consumer. Other 
companies promoting Bills for extension of old or 
erection of new works are the Swindon Gas Light 
and Coke Company, the Portishead Gas Company, 
the Newent Gas Company, the Goole and District 
Gas and Water Company, the Swindon Gas Com- 
pany, the Brighton and Hove Gas Company, the 
Sheftield United Gas Light Company, and the 
Llanfairfechan Gas Company. 

Several Bills are being promoted for the con- 
struction or improvement of docks and harbours. 
The most important of these is perhaps that of the 
Bristol Corporation, who seek powers to construct 
a new dock 31 acres in extent, with channels con- 
necting it with the River Avon and with the present 
existing Avonmouth Dock. It is also proposed to 
construct a pier and a breakwater, involving the de- 
viation of several existing lines of railroad, and the 
construction of eleven new lines. Several new 
streets will also have to be made and others 
widened. A swing bridge across the Avon is also 
included in their proposals. At Deal, the Deal 
Harbour Company seek permission to form a 
new tidal harbour, by the construction of two 
breakwaters, the one on the north being 680 ft. long, 
with an approach pier of 180 ft., and the one on 
the south 1226 ft. long, with an approach pier 
250 ft. in length. On the Mersey the Tranmere 
Dock and Railway Company ask powers to con- 
struct a new dock 31 acres in extent at Lower 
Tranmere, whilst the Mersey Docks and Harbour 
Board ask powers to construct various short lengths 
of railway line, a new pier and floating landing 
station, with various other minor works. The 
Criccieth Pier and Harbour Company ask leave to 
extend their present pier by 500 ft. The other 
Bills are of minor importance from an engineering 
point of view, They include one providing for the 
amalgamation of the Dock Company at Kingston- 
on-Hull with the North-Eastern Railway Company. 
The Bream Down Harbour and Railway Company 
and the Corporation of Torquay both ask for an 
extension of time for the completion of their under- 
takings, whilst the Teignmouth and Melcombe 
Regis Corporations ask for an extension of borrow- 
ing powers, 








NOTES. 
SUBMARINE TELEGRAPH ENTERPRISE. 

THe Eastern Extension, Australasia, and China 
Telegraph Company, Limited, have laid a cable for 
the Dutch-Indian Government between Acheen and 
the company’s system at Sumatra. In the first 
half of this year a further length of 443 knots of 
the Rangoon and Penang cable was picked up ; it 
was mostly in good condition and has been taken 
into stock. The recovery of this additional length 
of cable makes, with the cable previously recovered, 
a total of 825 knots, out of 855 knots originally 
laid. The value of the recovered cable is esti- 
mated at 42,324/., and after crediting capital 
with 20,000/., the amount originally taken from 
capital towards the cost of the cable, a balance of 
22,3241. has been placed to the credit of the general 
reserve fund. With the view of strengthening the 
company’s system, a triplicate cable has been laid 
out of stock between Penang and Singapore. 
The Foochow and Shanghai section has been 
partially renewed, and the route has been 
slightly altered at the mouth of the Yantsze- 
Kiang so as to avoid interruptions from ships’ 
anchors. The cost of these repairs, amounting 
to 25,9741. and 5337]. respectively, have been 
debited to the general reserve. In the course of 
the first half of this year the company expended 
26,3591. in repairing cables. Of this amount 62091. 
was represented by the expenses to the Sherard 
Osborn repairing steamer, and 82411. by the ex- 
penses to the order repairing steamer. The 
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other items making up the 26,359]. were the fol- 
lowing : Cable expended on repairs, and sundry 
expenses at stations, after deducting value of 
picked-up cable, 5247/.; insurance of cable on 
board ship, 636]. ; expenses of cable depdt at Sin- 
gapore, 1912]. ; charter of Great Northern Com- 
pany’s maintenance ship for repairs of cables in 
the Chinese seas, 2560/. ; and depreciation of cable 
stores, 1554/. During the last fifteen years the 
general reserve fund has been charged with 
1,162,695/. for new cables and cable renewals. The 
cable renewals ought certainly to have been pro- 
vided at the cost of revenue, but absolutely new 
cables might have been fairly charged to capital. 
These new cables figured in the 1,162,695/. for the 
following amounts: Hong-Kong and Manila cable 
(portion of cost), 1880, 16,0727. ; Victoria and Tas- 
mania duplicate cable, 1885, 31,190]. ; Western 
Australia cable, 1889-90, 119,898/.; New Zealand 
duplicate cable, 1890, 188,434/.; Penang and 
Sumatra cable, 1891, 14,924/.; Singapore and 
Penang triplicate cable, 1892, 25,9751. These 
items, taken together, amount to 640,6291. While 
capital expenditure has thus been economised, 
regular dividends have been paid to the share- 
holders at the rate of 64 per cent., or 7 per cent. 
per annum. 


Tron AND IRON ORE IN SWEDEN. 

During the past summer 131,000 tons of iron ore 
have been shipped, at Lulea, from the ore deposits 
of the Gellivara Malinfilt Company, and the daily 
output of iron ore amounts to about 1000 tons. 
The diamond borings at the ore mountain, which 
are still going on, have reached a depth of about 
130 ft., and show right through nothing but pure 
ore. A new railway is under contemplation from 
Gellivara to the northern end of the ore mountain, 
where the important ore deposits, Koskull and 
Tingvall, are situated. Whilst great activity 
prevails as regards the winning of iron ore, of 
which this year’s exports are very heavy, the 
Swedish iron industry is not otherwise flourishing. 
A number of iron works are being closed ; in Wiirm- 
land alone during the last year or so thirteen iron 
works have suspended operations. In the Jénképing 
district the iron industry is also in a depressed 
state, and heresixiron works have been closed during 
the last twelve months. There appears to be some 
truth in the statement, made in Germany, that 
Sweden is losing ground in the world’s market as 
a producer of iron, owing to the improved methods 
which have been adopted elsewhere of late years, 
and through which inferior iron ore now yields a 
good saleable article. That Sweden still holds the 
position she does is, on the face of it, owing to the 
purity of her iron ore deposits and the liberal sup- 
plies of charcoal. 


THe Expansion oF Lone Rats. 

At the recent Cleveland convention of the Ameri- 
can Street Railway Association, Mr. A. J. Moxham 
read a paper describing some experiments made to 
determine the practicability of dispensing with 
ordinary joints, and welding a rail into long lengths 
by electricity instead. The great objection urged 
against this plan has been the supposed necessity 
for providing for the expansion of the rail. Mr. 
Moxham’s experiments show that, at least for 
tram lines, no trouble is to be apprehended from 
expansion, as he found that on a line made practi- 
cally continuous for 1100 ft., no variation in the 
length could be detected when the temperature 
ranged from 10 deg. to 81 deg. Fahr., the rail 
being put together at a mean temperature of 
‘43 deg. For a range of 71 deg. the length of the 
rail, if not prevented from expanding, should have 
altered by about 6}in., but was apparently prevented 
from doing so by the friction of the material in 
which it was bedded, viz., solidly packed macadam. 
This result might almost have been anticipated by 
theory, as it is easy to show that for a range of 
33 deg. from the mean temperature, which was the 
greatest that took place, as already stated, only a 
very moderate amount of friction per foot run 
would be required to prevent the rail contracting. 
Thus, considering the centre of the rail fixed, then 
if the ends were allowed to expand the movement 
of one end, with regard to the centre, would be 
about 1.4 in. if the rail were free to expand. As no 
motion occurred longitudinal stresses must have 
arisen in the rail. From Mr. Moxham’s paper it 
appears that the rail was of the girder section, 
6 in. deep, and weighed 78 Ib. per yard. The 
area of its cross-section was accordingly about 
7-8 square inches, A compression or extension of 





1.4 in. in a rod of this section corresponds toa total 
stress of about 20 tons, and would be required over 
the whole length of the bar to prevent it expand- 
ing. It is obvious, however, that at the free end 
the stress vanishes, and is a maximum at the 
centre, and from the conditions of the case it will 
vary uniformly, hence the maximum stress will 
be double the mean, or 40 tons, i.e., rather over 
5 tons per square inch. Hence the sum of the 
frictional forces on the rail over a length of 550 ft. 
will be equal to 40 tons, and the amount per foot 
run will be about 163 Ib., a not very excessive 
amount. Itis obvious, from the nature of the case, 
that the longer the rail the less friction per foot 
run is required to prevent it from expanding. We 
may note in passing that in the ill-fated Tay Bridge 
Sir Thomas Bouch had made the rails practically 
continuous from end to end, with no allowance for 
expansion. 


A CaREER IN INDIA. 

Like the rich man in the parable, the civil engi- 
neers in the employ of the Indian Government are 
most anxious that none of their brethren at home 
should join them ‘‘ in this place” to help to swell 
the tide of discontent and misery. A statement has, 
therefore, been issued on their behalf, setting forth 
the present condition of the service, due to the 
depreciation of the rupee, and the non-fulfilment 
of the promises made by Government. This sub- 
ject was treated by us at length in a recent issue 
(page 637, ante), but we may cull a few facts from 
the pamphlet before us for the benefit of youths 
and parents who have not yet clearly appreciated 
the effect of a man, bred in a country having a gold 
standard, making a life-long bargain upon a silver 
basis. We will put these in the form of a Table 
showing for the Public Works Department the 
number of men of each year’s standing, the average 
pay of each year’s set of men in (1) rupees; (2) 
in sterling at 1s. 3d. per rupee, or 16 rupees to the 
pound ; and (3) in sterling at 20 rupees to the 
pound, which has lately been stated by the Times 
to be the rate of the near future : 








Weanoe Monthly Pay} Annual Pay | Annual Pay 
Joining the Number | and Allow- jand Allowance/and Allowance 
Sacataa of Men. ance in on Basis of on Basis of 

“ Rupees. | Rupee = 15d.| Rupee = 1s. 
£ £ 
1876 35 728 546 437 
1877 33 73 504 404 
1878 32 631 473 379 
1879 26 617 462 370 
1880 22 586 439 352 
1881 34 546 409 328 
1882 32 550 412 330 
1883 19 533 399 320 
1884 20 556 417 334 
1885 20 520 390 312 
1886 22 491 368 295 
1887 19 502 376 301 
1888 13 457 842 274 
1889 28 399 299 239 
1890 16 326 244 196 

















The maximum ordinary pension is 437/. 10s., this 
being paid under an order of Parliament at 1s. 9d. to 
the rupee. The above Table has been compiled by 
taking each year’s men, addingtheir salaries together, 
and dividing by the number of officers. It includes, 
of course, the plums of the service, and as these are 
beyond the aspiration of the average man without 
interest to back him, the figures are probably 
higher than they ought to be. But taking them 
as they are, they show that the present pay of an 
average civil engineer that entered in 1876, 17 years 
ago, is 5461., and that it will probably be reduced 
to 4371. in a short time. Few people would con- 
sider it worth while to undergo an expensive 
education and bear the risks of a tropical climate 
for such a sum. The chances of dying during the 
17 years are about 1 in 21, and of becoming a 
‘ casualty,” by death, or resignation from ill. 
health or other cause, 1 in 7. 





WEYBRIDGE AND OATLANDS SEWERAGE.—The Local 
Government Board have intimated that they will give 
their formal sanction toa loan for the scheme of sewerage 
and sewage disposal of Weybridge and Oatlands, on con- 
dition that one or two small alterations are made as to 
sizes of sewers, &c. They approve the arrangements for 
sewage disposal. As these districts are situate imme- 
diately above the London Thames water intakes, un- 
usually complete and modern arrangements were required 
for the disposal of the sewage. Several previous schemes 
and proposed Bills in Parliament for combined Thames 
Valley sewage schemes have been either disapproved or 
abandoned. The amount of the loan is 40,0002. Mr. W. 
i Radford, C.E., of Nottingham, is the engineer of the 
scheme, 
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THE MANUFACTURE OF SMALL ARMS. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 29, the President, 
Mr. Harrison ow in the chair, a paper was read b’ 
_ John Rigby, M.A., on “‘ The Manufacture of Smail 

rms.” 

The author reviewed the history of the rise of the 
present system of manufacturing small arms, which 
was of recent growth, as up till quite lately firearms 
were made at Birmingham and Litge by hand, the 
requisite manual dexterity being acquired by a long 
apprenticeship. At the present date they were manu- 
factured by machinery on the interchangeable system, 
which was of American origin. The first weapons 
thus made, which were shown in this country, were 
the revolvers exhibited by Colonel Colt at the 1851 
Exhibition. The importance of the system was not, how- 
ever, appreciated by most English manufacturers, and the 
consequence was that at the outbreak of the American 
Civil War, British firms were unable to supply the heavy 
demand from the United States for rifles, and since then 
our manufacturers have seen orders for such weapons go 
abroad, in spite of the fact that many of the machines 
used in their manufacture are supplied from this country. 
The reason appears to be that large British firms will not 
spend money in experimenting, and the Government dis- 
courage inventors. Much good could be done if, as in 
the United States, the Government would sell private 
manufacturers ammunition and components, and assist 
them in experimenting. - 

The buildings at Enfield have a floor space of 
300,000 square feet, and the works can turn out 
2000 magazine rifles, complete with bayonets, scab- 
bards, and all accessaries, per week, together with 
1000 spare barrels and bayonets, and 200 cavalry 
swords or naval cutlasses, and four or more machine guns, 
all repairs to which are also done at Enfield. The build- 
ings are lighted partly by gas and partly by 1400 glow 
lamps. The steam engines are 16 in number, and aggre- 
gate 1050 horse-power. Large storage buildings are also 
provided. The War Office have provided for their em- 
ployés a mg See mechanics’ institute and library, 
and schools. ouses have also been erected for the 
workmen, many being owned by their occupants. An 
experimental range of 2000 yards for testing the guns is 
also provided. 

The Lee-Metford rifle, Mark I., has, including screws 
and pins, 82 separate parts, in the production of which 
950 separate machines are used, and the total number of 
piecework prices for the various operations of turning out 
arifie, complete with its accessories, is 1863. The large 
number of parts in the rifle is not a disadvantage, as 
if fewer parts were used they would have been more com- 
plicated in form and more costly to make. The metal 
used is crucible or Siemens-Martin steel, the former being 
preferred, iron being used for only two unimportant parts 
of the weapon. The steel contains between 0.395 and 
.45 per cent. of carbon. It comes to the works in bars 
1? in. round and 15$in. long, which are reduced to the 
proper shape and dimension of the barrel by rolling at a 
single heat. Each barrel takes about half-a-minute to 
pass through tha train of ten rolls, which bring it to form. 
After passing the rolls the breech end is forged to sha 
under a steam hammer. They are then straightened cold 
in special machines, and by giving them a final touch by 
hand. After this they are turned at muzzle and breech to 
gauge sizes, thus forming references for the sub- 
— operations. The next machine faces the 
ends and countersinks slightly for the drilling ma- 
chines. These are horizontal machines and each 
operates on three barrels at a time from both ends. 

he bits are half round in section, with the flat side 
horizontal; along this flat side is laid a fine tube, which 
conveys an emulsion of water and oil to the tool point 
under a pressure of 80]b. per square inch. To assist 
in keeping the point clear, the tube is given a rapid 
vibrating motion, and the drill spindle is struck occa- 
sionally by the attendant with the same object. The 
drills are stationary, and the barrels rotate at nearly 1000 
revolutions per minute, the feed being } in. per minute. 
The drilling of three barrels with a .26-in. hole takes 
14 hours, more than if the bore were —- After drilling, 
the barrel is rough bored with a three-edged bit 4 in. long. 
The rough external turning is then done in self-acting 
lathes, three cutters acting at once. After this the barrels 
are set by hand, and it is found that this art can be learnt 
by most young men of good eyesight in a few months, but 
after middle life few excel in it. Before the final setting, 
the bore is finely finished by passing through it a square 
bit, two corners of which are kept from touching the 
metal by wooden splines. The feed is very slow, and 
this tool leaves the inside very smooth and Large 4 
burnished. The barrels are rifled by planing out eac 
groove separately bya hooked cutter, which is found to give 
more satisfactory results than the American and Conti- 
nental methods, where several cutters are used at once. 
The tapping out of the bore is done in vertical machines. 

In designing the new rifle it was decided at first to aim 
at a muzzle velocity of 1800 ft. per second. With the 
explosives then available this gave a pressure on_ the 
cartridge chamber of 18 tons per square inch. With 
cordite a velocity of 2050 ft. per second is obtained with 
a pressure of 24 tons per square inch. The body of the 
breech action is made of crucible cast steel, mild, but 
still capable of being hardened where required. It is 
forged in two operations under a steam hammer. The 
bolt is of a harder steel, containing 1 per cent. of carbon. 
It is brought to its finished form by automatic machines, 
after which it is hardened and tempered. All slots an 

rforations in the breech action which are not cylindrical, 
But are parallel holes, are brought to gauge by means of 
drifts, which are pulled through in preference to being 
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ushed through. Many thousand can be operated on 

fore the drift requires renewing. The back sights, 
leaves, and slides are finished very cheaply by small 
emery wheels which replace filing. These wheels run 
under hoods meal: with an exhaust fan. The 
toleration admitted in various parts of the rifle is 
.002 in., but is less in the smaller parts and more in the 
larger. The different machines are run by lads and 
labourers, one man often minding several machines, but 
all adjustment and sharpening of the tools is performed 
by skilled men. An inspecting officer and a large staff of 
viewers examine the work at various stages of its progress 
to insure interchangeability of the parts. This inspection 
department is entirely independent of the manufacturing 
department. The barrels are tested before and after 
rifling. The cartridges used are calculated to give a pres- 
sure of 24 tons in the chamber. The stock of the gun is 
made in two parts, the construction being such that it is 
stronger than if madein one. They are turned in copying 
lathes by cutters 63in. in diameter, running at 3250 
revolutions per minute. All other work is also done by 
automatic machines, leaving little for the stock filers to 
do. Swords and bayonets are made at Enfield by machine 
forging, the work being done by rolls. They are tempere 
by means of muffles, 





THE APPLICATION OF FORCED DRAUGHT 
TO MARINE BOILERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Granting that the chief cause of failure in marine 
boilers as used in the Navy, and about which we have 
read so much lately, is the poor transmission of heat 
through the back tubeplates, then Mr. Thoms idea, as 
illustrated in your last number, appears to me to be good ; 
especially for those ‘‘ bundles of heating surface ” where 
comparatively pure water is obtainable by the use of 
evaporators, where the high duty from the heating sur- 
face is required only for a limited time, and where the 
boilers have the highest class of attendance. But would 
it not be advantageous to adopt a still more positive cir- 
culation by means of a pump P drawing from a few inches 
above the bottom of the front end of the boiler, and dis- 
charging through a transverse main pipe M fitted with 
special flute-shaped nozzles Z Z, set so as to discharge 
solid water at considerable velocity against the tubeplates, 
and upwards between the rows of tubes, and thus sweep 
the globules of steam to the surface of the water ? 


Fig. 





4352. 


This idea we have often brought before engineers of 
electric light stations, drainage pumping stations, &Xc., 
using tubular boilers, and where the output of steam must 
necessarily vary greatly, and with little warning, but 
hitherto without enccuragement. We have ourselves 
fitted ‘‘ current deflectors” to boilers, and the only objec- 
tion we have to Mr. Thom’s—viz., his deflectors placed 
around the furnaces, and now this new idea for the tube- 
plates—is that in a great percentage of the boilers in 
ordinary steamships, and in a still greater percentage 
of tubular boilers on land, the water is not free enough 
from impurities, nor is the attendance intelligent or careful 
enough, to render their adoption a lasting success. 

Admitting the great progress in the Admiralt designs 
of vessels, boilers, &c., and the comparatively short time 
during which a ship of war now occupies the front rank, 
it may be best to burn ferrules as well as fuel in those 
boilers that have proved unable to safely transmit the 
necessary heat; but this purely commercial question 
niust be settled by the authorities themselves. 

Yours faithfully, 
Linpsay Gunner. 
Moor Park, Govan, Glasgow, November 23, 1892. 





To THe Eprror oF ENGINEERING. 

S1r,—I am afraid the views expressec in my letter ap- 
pearing in your journal of the 11th November require 
some further explanation, and I again crave your indul- 
gence for a few more remarks, more especially with regard 
to the points to which Mr. Benbow draws attention in 
your last issue. 

In all boilers where forced draught is used, there must 
be a critical point in the condition of the tubeplate, pro- 
vided the tires are sufficiently urged, at which the amount 
of water evaporated from its surface is equal to the 
amount reaching it. If the evaporation is below this, the 
temperature of the tubeplate is not greatly above that of 
the rest of the boiler; but if the amount evaporated at 
any time exceeds the amount reaching the plate, over- 
heating must take place. 

The actual admission of cold air is only one of the 








causes that, by bringing the condition of the tubeplate 
below the critical point, and consequent sudden cooling, 
produce leakage. The breakdown of a fan, the careless 
opening of an airlock door, or the pumping in of large 
quantities of cold feed-water, have each been sufficient to 
cause disaster. 

It is probable that with a boiler fitted with separate 
combustion chambers, the tubeplate is always below the 
critical condition, so that the cleaning of a fire or ons | 
with green coal, would probably have no effect, althoug 
the temperature of the chamber is very considerably re- 
duced. Fora man to fall off a horse and sustain injury it 
is necessary that he first mount the saddle ; he can never 
come a cropper whilst he remains on foot; and so with 
the boiler, if the tubeplate is not overheated, cold air will 
not cool it much, nor will the tubes leak. 

I agree with your correspondent that some naval engi- 
neers have an anxious time when at sea, and there are few 
possessed of that buoyancy of spirits which enables them 
to make jokes at the expense of an unsuspecting catechist, 
as in the instance he quotes; but I may assure him that, 
personally, since the fitting of the Admiralty ferrule my 
anxieties are removed, and I can clean fires or sweep tubes 


d| without fear, being also relieved from the necessity of 


consulting the weathercock when at sea. 

The effect of heating and cooling on the tubeplate can 
easily produce the results depicted in my last letter with- 
out reversing the laws of expansion, for let us clear our 
minds of all recollections of lecture-room experiments, 
and consider what actually happens. 

The plate when overheated must obey the laws of ex- 
pansion, and the metal between the holes expanding 
squeezes in the tube end, which also at the same time 
endeavouring to expand must give way, more especially 
as it is probably hotter than the plate. Cooling now 
takes place, and we will, for the sake of argument, 
assume that cooling contracts the hole, and we will sup- 
pose the diameter decreased by .01 in. just for the sake 
of clearness. We have now in two adjacent holes the 
ends of the diameters farther apart by .01 in. than they 
were when the plate was hot; but at the same time the 
piece of metal between the holes has contracted by cool- 
ing, so that the edges of the holes are actually nearer— 
that is to say, a distance is at the same timegreater and 
smaller than it was before, which is absurd. have no 
doubt if we had a piece of plate with but few holes, and 
free to expand in all directions, the distances of the 
centres of the holes would vary, and accommodate them- 


Fig.2, 
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selves to the new condition of things; but in a tubeplate 
we have a more complex arrangement, and the accommo- 
dation must take place in the line of least resistance, 
hence the effect on the holes I have endeavoured to 
represent, 

The taking - of leaky tubes on cooling is delusive, 
depending mainly on the fall of pressure in the boiler, and 
not on the tightening of the rt Examining one day 
the combustion chamber of a boiler where the tubes had 
leaked badly under steam, but which had apparently 
taken up when steam was down, I had the donkey put 
on, giving orders for a pressure of 100 1b. on the square 
inch to be obtained. The pressure was rising when a 
sudden jet of water in my face and an extinguished 
candle demonstrated to me in striking fashion that 
the leaks were still there ; whilst on a subsequent exami- 
nation I found that some of the tubes could be shaken in 
the holes, and that a thin steel feeler could be passed into 
the boiler, notwithstanding that the tubes were all 
tightly rolled before raising steam. There was not then, 
nor ever has there been, any buckling in the tubeplates, 
but this is probably owing to the fact that the proportion 
of staytubes is large, every fourth tube on an average 
being a staytube. The instance quoted of the Medea 
shows that the expansion caused by overheating was 
taken up in buckling the plates, and here probably the 
temperature was so high that softening took place, with 
consequent bulging, as in any other heating surface under 
the same conditions. 

As a matter of fact, it isno uncommon thing to find the 
tubes begin to leak after the engines are stopped and 
whilst the fires are dying out ; but this also is sometimes 
delusive, for the leakage has been taking place whilst the 
boilers were in use, but in such very fine jets that the 
whole leakage was dissipated in the form of steam with- 
out making itself evident in the ordinary = How- 
ever, this leakage may be otherwise observed by taking 
hourly records of the amount of ‘‘make up” feed re- 
quired, and I invariably found that this quantity in- 
creased after cleaning fires, or even after using the pricker 
on the back tier of bars, although the ship would fre- 





quently make a short run without any water appearing 
from the ashpits or tubeplates ; but an hour after stop- 
ing, with fires dying out, water would come droppmg 
rom the tubeplates and trickling out from the ashpits. 
Your correspondent thinks the abolition of the common 
combustion chamber a retrograde movement, because he 
is of opinion that the temperature of the gases should be 
fairly constant ; but surely there is a general consensus of 
opinion that the principal defect of this type of boiler is 
the unequal heating of different portions of the same 
chamber, and the consequent racking action that takes 


place. 

It is absolutely impossible for cold air entering, say, at 
one wing furnace, to mingle with heated gases from the 
other in the limited space of a common combustion 
chamber; the shortest path from the furnace to the tubes 
will be the one taken, and the temperature of the gases in 
the chamber will vary at different localities dependent 
on the condition of the fires beneath. With these facts 
in view, I advocated some time ago a provision for expan- 
sion of the tubeplate, but went a step farther than your 
ee, suggesting dividing the tubeplate verti- 
cally between the nests of tubes and closing the space 
with a plate of U section. I thought by this means 
to provide for the effect of heating and cooling on 
different parts of the plate; but I have since thought 
that this would only benefit tubeholes adjacent to the 
divisions, the recticular form of the plate being un- 
suited to conveying the effects of expansion on the 
centre holes to the edges without distortion. For 
this reason, also, I am of opinion that the provision 
for expansion on the edges of large tubeplates, advo- 
cated by ae correspondent, will be of little use. It 
is always the tubes over the centre furnace that give most 
trouble, and no freedom of the edge of the plate will pre- 
vent the holes in the centre from pee | distorted when 
the tubeplate is overheated. His method of securing 
tubes has an unforeseen advantage, and that is the care- 
fully-fitted shoulder is much broader than any possible 
increase in the diameter of the hole can ever ag and 
would probably minimise, if not er stop, leakage for 
atime. Stay tubes do not leak so badly as others, for a 
similar reason, that the strain on the thread makes a 
fairly tight joint, although the hole may vary in shape to 
a small degree. 

I quite agree that prevention is better than cure, but a 

rovision for expansion is, after all, but a makeshift, and 
Is only an attempt at curing a disease for which the Ad- 
miralty ferrule is a preventive. As, in the opinion of 
your correspondent and myself, expansion of the tube- 
plate is the cause of leakage, although we see different 
effects, I may say that this expansion must be due to 
overheating, and anything that prevents this must be 

referable to providing for the effects of overheating. 

here are two ways of doing this—keeping heat from one 
side of the plate, or insuring an ample supply of water on 
the other—and in boilers of the present type the efforts of 
inventors should be directed to one or other of these 
methods ; but I doubt if they will improve on the ferrule 
as a protector, as it is simple, easily fitted, fairly lasting, 
and readily renewed when required. 

Curr ENGINEER, R.N, 
Portsmouth, November 30, 1892. 


To THE Eprror or ENGINEERING. 

Srr,—In your issue of the 25th ult., Mr. Dixon asks, 

with respect to one of the methods of fixing tubes, pro- 
ed in my letter of the 5th ult., how the tubes are to 
be sender while hot. 

Now what I said was that the tubes were to be put 
into position while the tubeplate was hot, and after- 
wards beaded, but not necessarily beaded while hot, and 
I do not see what is to be gained by beading the tubes 
hot rather than cold ; for in my opinion the latter method 
has the greatest advantages, as, if beaded hot, the bead 
would not bear —_— the plate when it was cold. 

My object in thus shrinking the tubes in plate is to 
obtain as intimate contact as possible between the tube 
and plate, and thus prevent greasy or other matter 
coming between them (under any conditions of tempera- 
ture or expansion), to prevent the conduction of heat from 
tubes to plate and vice versdé, and at the same time to 
increase the holding power of the tube at high tempera- 
tures. By this means a thorough joint would be obtained 
through the entire thickness of plate, and not, as in pre- 
sent practice, by expanding the tubes into parallel holes 
by means of a conical tool, obtaining a joint at the outer 
surface only. 

He next states that I seem to suppose that careful fittin 
of tube ends would effect a cure. Now I also mention 
circulation on the tubeplate, for I do not hold to the 
opinion that the cure for leaky tubes will be found in 
one means alone, but in the combination of means—more 
perfect design, workmanship, and proper treatment of 
the boilers when in use—and this covers a great number 
of details, which, if leaky tubes would be cured, must be 
attended to. He then goes on to say that I seem not to 
know that Messrs. Yarrow have m experimenting on 
boilers with a view to finding a remedy for leaky tubes, 
but if Mr. Dixon refers to my letter he will see that I 
mentioned Mr. Yarrow’s experiments. 

Mr. Dixon identifies me with those who believe the 
evil is consequent on longitudinal expansion of the tubes, 
yet I took some pains in my letter to show that it was 
not, as inforced and natural draught the tubes are im- 
mersed in water of the same temperature, and if the cause 
was due to this, we should have leakage as much under 
natural as under forced draught. 

Mr. Benbow, in his letter of the 25th ult., still holds 
that corrugation of the tubeplate or combustion chamber 
sides will prevent buckling of the tubeplate. 

To show the fallacy of this, I will describe a simple 
experiment. If we take a plate of metal, say 6 in. square 


























Dec. 2, 1892.] 


ENGINEERING, 


705 __ 








and ? in. thick, and heatit on the lower surface over a fire 
or Bunsen flame, and keep the upper surface cool with 
water, we find that the plate cambers, or properly it 
buckles—and this it necessarily does according to the 
natural law of expansion—the extent of buckle depending 
on the difference of temperature of the surfaces. Now 
such a plate is free to expand in all directions, yet it 
buckles ; therefore I argue that no amount of corrugation 
of tubeplate or combustion chamber sides will prevent 
the tubeplate of a boiler from buckling. 

If in the above experiment the plate be laid on a flat 
metal surface, and stayed in the centre, then heated as 
before, it will now buckle all round the stay, but the 
maximum deflection from the plane surface will not be so 

reat, and as the number of stays is increased, that de- 

ection is reduced. 

We cannot, it seems, entirely prevent by any useful 
means this buckling of the plate; but as I have said it 
depends on the difference of temperature of the surfaces, 
we may therefore reduce it, first, by using thin tubeplates, 
or second, by using a better heat-conducting material in 
our tubeplates ; and in both these methods we reduce the 
difference of temperature of the tubeplate surfaces. 

By increasing the number of stays the deflection of 
tubeplate is reduced ; also if we are to use thin tubeplates 
we require additional stays, and these facts at once lead 
us to ‘make every tube a stay.” In the case of the 
Medea the plate seems to have been overheated (pro- 
bably due to greasy or other non-conducting matter col- 
lecting on tubeplate), and thus i" oaatel strained, as 
explained in my letter of the 5th ult. 

r. Patterson gives the holding power of expanded 
tubes as about 6000 lb. Is this the ultimate resistance of 
expanded tubes under the conditions of temperature, &c., 
as found in boilers in action under forced draught ? 

Yours truly, 
R. H. CaBEna. 





LEAKY TUBES. 
To THE EprTor or ENGINEERING. 

S1r,—I forward herewith a tracing showing a method 
of keeping the tubeplate and tube ends at a much lower 
temperature than has hitherto been the case. 

No doubt the overheating of tube-ends has been due to 
the disturbance of the water alongside the tubeplate, this 
being caused not by the generation of steam from that 
point, but by the steam bubbles rising from the most 
effective heating surface of the furnace, that is, in the 
vicinity of the bridge. 

Steam bubbles from the furnace will take the track of 
least resistance on their way to the surface, and that track 
will be in the direction where there is most heat, no 
doubt alongside of tubeplate. No other heating surface 
of a boiler is so much disturbed by steam bubbles from 
another heating surface as the tubeplate and tube-ends at 
combustion chambers. 
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eS. 2 

Lead those steam bubbles from that part of the furnace 
slightly in another direction, and we shall have good 
circulation alongside of tubeplate, and its temperature 
will be much reduced. 

As regards circulation at tubeplate under forced 
draught, we might run the River Thames from smokebox 
tubeplate in the direction of its friend the hot one, and it 
could not approach it, caused only by the disturbance 
from the furnace steam bubbles. 

Just to show what a small weight of steam must be 
generated at that point, let us suppose (without calcula- 
tion) a boiler with, say, 24 furnaces, that would be 24 com- 
bustion chamber tubeplates; and those fitted with my 
compartment (as shown in the sketch). Suppose no circu- 

ating pipes leading to bottom, and that we divide the 
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feed-water amongst the 24 compartments with a pipe 
leading to each; we would then have »,th part of the 
total feed going into each compartment. Now follow the 
one compartment. 

If we put any great value (which we do) on the heating 
surface of top half of furnace, or all above line of firebars, 
of each half side above line of bridge, also top half of 
combustion chamber, and tubes from combustion chamber 
tubeplate to smokebox tubeplate, we will then be able 
to imagine that a very large quantity of this j,th 
part of the feed-water going into it must overflow the 
mouth of the compartment tosupply those surfaces. Any 
engineer looking inside a combustion chamber must be 
astonished at the large nuts on ends of stays, at sides, and 
top, remaining for years with sharp edges and corners, as 
if they had just left the hammer of the blacksmith ; 
no doubt not in the direction of flame, still the heat is a 
distance off. 

From the above you will be able to understand the 
arrangement as po before you. A much higher degree 
of forced draught can be used, and, of course, better 
results as regards speed and troubles from tube-ends. 

I have fitted a false tubeplate B, or a built tubeplate if 
the tubes are in place, and a shield plate A at bottom, or 
as you will see, a compartment open at the top and 
carried above the water line, so that the steam bubbles 
from the surface will pass up outside of shield plate A 
and false tubeplate B. 

The whole can be fitted with light plates, and as a space 
of 5in. between tubeplates would be sufficient, all could 
pass in at manhole door of boiler; no jointing required, 
and edges of plates in contact with combustion chamber 
only. The large pipes leading from bottom of compart- 
ment to bottom of boiler give perfect circulation from that 
point (without attention). © follow this point: Let us 
suppose the boiler to be filled with water, and that the 
fires are lighted ; immediately the tubeplates and ends of 
tubes in compartment commence to generate steam, water 
will ascend from the bottom. 

Yours faithfully, 
Perer JACK. 

Hydro, Kilmalcolm, Scotland, November 28, 1892. 





To THE EpiToR OF ENGINEERING. 

Sir,— With a view to keeping, so far as is possible, the 
discussion on a somewhat speculative subject within the 
bounds of accuracy, I hasten to state that it appears to 
me Mr. Benbow is either greatly misinformed, or the term 
he uses, ‘‘ direct heating surface,” is not sufficiently clear. 

I do not propose to interfere in his argument with his 
brother officer “‘Chief Engineer, R.N.,” except to re- 
mark that I agree fully with him in that portion of his 
argument that the ‘‘tubes of a combustion chamber, 
which is common to all the furnaces, should be less 
affected by the opening of a firedoor or the dropping of a 
firebar,” ‘* than in the case of a separate chamber to each 
furnace,” other things being equal (the italics are mine). 

Mr. Benbow states that the ‘only apparent benefit,” 
in the separate combustion chambers, “‘is the larger rela- 
tive proportion of direct heating surface per square foot 
of grate area,” and cites locomotives as having a propor- 
tion of “direct heating surface” of 3 to 1, and carrying 
6 in. to 8 in. of air, with the object of showing that the 
difference between locomotive and marine boilers is incon- 
siderable. The object I have in view is toascertain what 
he means by ‘direct heating surface.” At the same 
time I append a list of heating surfaces of locomotive 
fireboxes extracted from your valuable columns, by which 
it seems the ratioof direct heating surface, 7.¢., fireboxes, 
to grates, is generally about double what is stated by 
Mr. Benbow, ing really about 6 to 1 instead of 3 to 1. 
Besides this, locomotives chiefly have copper fireboxes, 
and the relative heat-conducting power of copper and 
steel is said to be about 6 to 1. Now as Mr. Benbow 
appears to have attached very little importance to the 
‘*apparent benefit” of the separate combustion chamber, 
I trust what I have put before you may be the means of 
modifying his views, or mine, or those of others, or at 
any rate of obtaining from him some explanation of his 
figures. 














| Firebox ‘ 
Locomotive. | Heating | Grate Firebox Surface 
| Surface. | Area. | Grate Area. 
Midland express, 1888 on) 39 19.68 | 6 nearly 
North - Eastern compound 
express, 1888 an «-| 112 17.33 6.46 
Grand Trunk of Canada ex- 
press, 1888 .. a «-| 128.5 20.81 6.17 
North - Eastern compound) 
express, 1889  ..  ..| 110 17.28 | 6.38 
London and North-Western. | 
“Teutonic.” 175 lb. com- | 
pound express, 1889 --| 159.1 20.5 | 7.75 
Belgian express, 1889 -.| 1292 36.6 | 3.53 
Swisscompound express, 1890} 80.7 16.1 | 5.0 
South Eastern express,1890 103.5 16.78 6.13 
Great North of Scotland, 1890; 106 1s 5.88 
North London, 1891 .. ‘es 91 16.62 5.47 
London and North-Western.| 
“Greater Britain.” Com-) { 
pound express. First} 
chamber on firebox -| 120.6 20.5 5.88 
Two combustion chambers, | 
second one dividing the} 
tubes longitudinally «| 
Omitting Belgian express,| 64.65 
exceptionally small oe| 3.53 
ae en = 
|10)61.12 ci 11)64.65 
Average si | 6.11 5.8 








heating surface,” which term I use as synonymous with 
“firebox heating surface.” A separate firebox in a 
marine boiler of six or eight furnaces means practically, 
as.compared with a common chamber, the addition on 
the wing furnaces of a side and a back plate and water 
spaces, and to the centre furnaces the addition of two 
sides and a back plate and water s 

Such additions in recent Navy boilers have brought up 
the ratio of firebox grate area from 1.1 firebox to 1 grate in 
Blanche class, to 1.9 firebox to 1 grate in Pearl class, and 
in second-class cruisers 2.8 firebox to 1 grate in Apollo 
class ; and whilst these ratios have been increased the air 
pressures have been decreased, and the ratio of grate area 
to total heating surface is approximately the same in the 
three classes. 

The difference between these ratios and those of the 
locomotives is, if I mistake not, very remarkable. Lest I 
should trespass on your valuable space, I will not in this 
issue trouble you further. 

T am, Sir, yours a}, 
W. B. Dixon. 


Hull, November 27, 1892. 





To THE EpiTor or ENGINEERING. 

Srr,—The discussion on ‘Leaky Tubes in Marine 
Boilers” in your journal has called forth several very 
interesting communications. I miss, however, considera- 
tion of one point: How do the tubes keep tight when the 
various tubes are undergoing heating and consequent longi- 
tudinal expansion to a different degree? This is more or 
less the case of every boiler. 

The expansion of the various tubes not being the same, 
some must undergo tensile strain, others compressive 
strain. There must be leakage for this reason alone, no 
matter whether the tubeplates be thick or thin, with or 
without stays. The consequences of irregular expansion 
will become apparent, particularly when the diameter of 
the tubes is large in comparison to their length. 

My opinion is that the difficulty may be obviated by 
imparting a certain initial curvature to the tubes. If the 
tubes are somewhat curved from the beginning the diffe- 
rent expansions of the several tubes will compensate one 
another by an increase or decrease in this curvature, and 
the joints at the ends will not be exposed to any excessive 
strains, 

Thin tubeplates without stays and curved tubes appear 
to offer the best guarantee against leakage. Some one of 
your readers may have had experience with curved tubes, 
and may communicate his views. 

ctfully, 


Res 

Trotha, November 26, 1892. UDWIG GRABAU. 

(Our correspondent may be interested in knowing that 
tubes bent as he suggests were tried by the late Mr. 
Stroudley some years ago in locomotive boilers on the 
London, Brighton, and South Coast Railway. So far as 
we are aware, however, no such benefit was found as to 
warrant the continuance of the practice. It must be 
borne in mind that tubes have to act as stays between the 
tubeplates, and any such curving as Mr. Grabau suggests, 
if sufficient to give them a material amount of longitudinal 
elasticity, would also seriously affect their efficiency as 
stays.—Ep. E.] 





UNIFICATION OF THE NAVY. 
To THE EDITOR OF ENGINEERING. 

Sir,—After reading the able letters that have appeared 
in your issue of July 1 to July 15 of the preseut year, 
bearing on the present status in the Navy of naval engi- 
neer officers, I am tempted to ask you to insert the view 
which, though now put forward by an executive officer, is 
shared, I believe, by many officers in all branches of the 
Navy. 

The question at issue should not be that of the interest 
of any particular class. It should be the most important 
one of what is best for the efficiency of the naval service 
that should be considered; and with regard to this it 
would certainly seem that the opinions of executive 
officers should not be overlooked on such a matter, for 
they alone are not departmental officers, they alone may 
some day hope to have a command that will give autho- 
rity over officers of other branches, and it is therefore the 
interest of every executive officer to endeavour to shape 
the weapon he hopes some day to wield, so that when his 
turn comes the weapon may be perfect. : ; 

Your readers who are interested in this discussion will 
not need to be told that in speaking of ‘“‘ executive” 
officers, I refer to those in whose ranks the lieutenants 
are comprised. On the one hand, their executive rank 
gives them in certain cases the ee administer 
punishment. On the other, it has also hitherto carried 
with it a small amount of social prestige. It is evident 
that only one of these is in the gift of the rulers of the 
Navy, but they both enter into the question of the desire 
of engineer officers for ‘‘ executive” rank, The one may 
be pe the substance and the other the shadow, but no 
doubt most will agree with me that the substance is the 
only one about which discussion will be profitable. 
Social prestige, not necessarily entering into the question 
of efficiency, may be passed over. ’ 

It is said that our most prominent admiral, when at 
the Admiralty, caused to be hung up in his office this 
text ‘‘ Remember the reason of your existence,” as a 
jesting reminder to his subordinates that the Navy was 
not maintained for their sole benefit, and this is the 
thought that all those who discuss naval class questions 
aout have in their minds, particularly if they belong to 
either of those classes, : 

In his letter of July 8 Mr. Quick touches what seems 
to be the keynote to this question when he speaks of 
‘ unification” although I am sorry to see that he employs 
this important word only with reference to the various 





For my own pee. I at present attach very great import- 
ance to the value of the greater proportion of ‘‘direct- 


mechanics on board. 
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Want of unity in any body of men is an evident source 
of weakness, and there is a want of unity in the personnel 
of the Navy that has its rise amongst the officers, and is 
maintained by the relations that have grown up between 
them. These relations are of two kinds, social and service. 
Now that all officers of ward-room and gun-room rank 
mess together, the strongest influences tending to separate 
officers in social intercourse are that the two most 
numerous classes—that of executive officers and that of 
engineers—have each, as arule, known those of their own 
class from early boyhood, but not those of the others, 
while the daily association on duty and the great simi- 
larity of present and future circumstances, tend also to 
draw them together. The other obstacles to unity are 
strictly of a ‘‘ service’ kind. They are that the executive 
officer has, or may have, command and authority to ad- 
minister the primitive oe oe of discipline, both extend- 
ing over all classes in the ships, while the engineer officer 
is only invested with command within the limits of his 
pret department, and has no codified primitive authority 
at all. 

This, I believe, sums up briefly those influences which 
are now interfering with the unification of the two most 
important branches in the Navy. Would the conferring 
on engineer officers of primitive authority in matters con- 
cerning the engine-room alone, and of an executive rank 
that did not bring with it the right to command the 
ship, suffice to remove present differences? I say no, 
and Ido not see that as educational matters are now 
arranged the engineer officer can ask for more. What is 
wanted and what would heal the breach that circum- 
stances and not individuals have caused, is that the 
primary naval education of executives and engineers 
should be assimilated, that they should enter as naval 
cadets together, and should pursue the same studies in 
the same class-rooms, should have the same amusements 
and the same duties—that they should, in short, cease to 
be two distinct branches of the same profession. This 
and _ alone will produce unity, and nothing short of 
it will. 

The sea officer of present and past days is and was as a 
rule neither an artificer nor a naval architect. He may 
be conceived as saying ‘‘ Give me a ship, andI will use 
her to the best advantage.” He has been the jockey 
riding the horse. If the position of the marine engineer 
was to be paralleled to this—that is to say, if handicraft 
skill was divorced from the mechanical and scientific 
knowledge requisite for the successful working of marine 
engines—there is no reason why the same man should not 
keep a watch in the engine-room, use a sextant, or com- 
mand a company orbattery. 

I am not now going to argue in favour of this scheme, 
but its inevitable consequence would be the fusion of the 
classes of men as well as of officers. However, this may 
be, I say again that the question for the country is not 
the paltry jealousy and squabbling of class with class, 
having for its object no greater ambition than the submer- 
gence of one class by another; it is, indeed, no less a ques- 
tion than that of the unification of the Navy. 

T am, Sir, your obedient servant, 
CRUISER. 





THE PHYSICAL SOCIETY : ERRATUM. 
To THE Epitor oF ENGINEERING. 

Srr,—In the notice, on e 676, of the meeting of the 
Physical Society held on November 11, the words ‘‘ theo- 
retical volume” in my remarks ought to be ‘‘ theoretical 
pressures,” which at very high temperatures for steam, 
as calculated by the formula merpeny by me, lie between 
the results obtained by Cailletet and by Battelli respec- 
tively. Yours faithfully, 

J. M. Gray. 


London, November 28, 1892. 





THORNEWILL AND WARHAM’S WINDING 
ENGINES. 
To THE EprTor oF ENGINEERING. 

Srr,—Mr. Dunlop has not carried out his promise in 
showing a method of arranging winding engine valve gear 
to have an automatic cut-off range from 0 to 75 per cent. 
of stroke with constant comparative early release and 
com pression, 

The latter can be accomplished by his arrangement, 
because the virtual exhaust eccentric has double the 
annular advance of the steam, but this must be restricted 
by the lateness of the steam admission, and is obtained 
by the connections between the eccentric-rods and valves 
being doubled, and does not much affect the shape of the 
diagram when the large clearances and early cut-off are 
taken into consideration. 

It is most probable that the majority of Cornish valve 
winding engines in this country have their eccentrics set 
without angular advance, in order that all the valves may 
be shut when the engine is out of gear. This is what 
most enginemen prefer (a factor to be considered), more 
especially when the engines have to be moved very slowly 
for work to be done in the shaft. 

The whole gone of valve-setting hinges on the 
amount of lead you may give without interfering with 
the handling of engines, and you may set them so that a 
cut-off somewhat earlier than § in. stroke is obtained ; but 
this is not sufficient when moderately high pressures are 
used, and some kind of automatic cut-off must be fitted 
to effect any steam economy, and in Cornish valve gear 
you must either arrange the cut-off range to be between 
0 and 4 stroke, or from 4 to full stroke, the former being 
generally preferred, since you have an engine large 
enough to command its load easily with all the benefit of 
expansion. 

A better method than the one suggested would be to 
use a Stephenson link with comparatively short eccentric 








rods, and crossing the rods, thus increasing the lead when 
in full gear. This only entails a subsidiary weighshaft 
to each link and a connection to the main shaft, and, 
simple as this is, objections are raised by colliery engi- 
neers to the additional parts. 

When the engines are in regular work we hope to 
obtain somewhat better diagrams, and will send you 
copies. Yours truly, 

THORNEWILL AND WARHAM. 

Burton-on-Trent, November 30, 1892. 





SCREW PROPELLERS. 
To THE EpIToR OF ENGINEERING. 

Sir, — Referring to the paper on the arrangement of the 
surface of a screw propeller, read before the Institution 
of Mechanical Engineers, and your excellent report of 
the discussion thereon, I would first congratulate the 
author upon the precautions taken in conducting the ex- 
periments, and the great trouble taken to attain accurate 
comparisons; but I am convinced that had the blades been 
begun where they could act at the speed of revolution 
(which they were not—as usual), and been properly designed, 
the two-bladed screw could have been made equal to any. 
(There is plenty of ‘‘holding-up” power in a two-bladed 
screw ; witness the Calliope.) As it was it showed a prac- 
tically equivalent thrust and efficiency per cent. (as com- 
pared with the four and six bladed ones) in quite half the 
trials; and as the blades were very broad ones, and as the 
roots of the four and six would naturally ‘‘mask” more 
of the inoperative or harmful s than two, I am in- 
clined to think that (following Mr. Macfarlane Gray) the 
change from two tofour or six blades was somewhat 
equivalent to expecting to make a fortune by changing 
sixpence and carrying ap about with one instead. 

a -_ case in which the draught is insufficient to give 
the really necessary area in two blades I would incline to 
use two two-bladed screws driven from one engine shaft, 
» | which I should attain (by my system) all the benefits 
of the handy manipulation afforded by twin-screws with- 
out duplicating the engine. 

The thanks of all engineers are due to the authors of 
these and similar experiments ; but no really satisfactory 
settlement of propeller problems and their solution can 
be attained until screws capable of being suited to the 
vessel and the conditions, on the vessel and while running, 
are adopted. 

A fixed screw may be proved to be better than a 
worse one on a particular ship or ~~ of vessel ; but this 
is no proof of finality, and cannot be accepted as fully 
satisfactory by engineers. 

On the — question I would remark that I consider 
it desirable to first fix the highest practicable and desir- 
able speed of revolution. This, of course, depends on the 
engines, and I incline to a comparatively short-stroke 

uick-running type for many reasons. In this I follow 
the best practice in screw propulsion. A vessel expected 
to travel quickly should have quickly revolving screws. 
— also ae the peg rl : a - 
revolutions, the necessary travel of the periphery is easi 
calculated. I have already proved in your calans that 
at the trial speeds and revolution, such a boss could be 
successfully mg to avoid the harmful space, as in the 
case of the Edgar. 

Should it be preferred to let the engines run at practi- 
cally one speed as well as in one direction (say in a war- 
ship) at any speed of ship desired lower than the maxi- 
mum, the ‘circumferential revolution” would, under 
such conditions, practically increase the ‘ propulsive 
area” at such lower speeds of ship. A lesser pitch may 
therefore be (relatively) used, and the expansion automa- 
tically suited to it, so that a very high economy would be 
attained while at minor speeds of ship, such as are em- 
ployed in hovering or manceuvring, &c. 

A short stroke also enables us to place the screws lower 
in the water and thus obtain more ‘* head,” and a quicker 
8 of revolution enables us to reduce the diameter of 
the screws and yet attain an equivalent (but relativel 
better) effect. A short stroke and quicker running will 
also, in my opinion, reduce the cylinder condensation. 
Everything may be thus (comparatively) reduced in 
‘* area” and weight, and be yet relatively stronger. 

I prefer blades capable of taking a practically ‘‘con- 
stant pitch angle” at all speeds (impossible with the speed 
x revolutions of the present fixed propellers), and able 
to act upon the water in equilibrio at any point of 
radius. 

It will also be seen that by quicker revolutions of the 
engines we at once uce or eliminate the ‘(harmful 
space ” (very oe Hhpeewers of all kinds—especially the 
older ones—might be much improved in this respect), and 
allow my double-coned perfectly frictionless boss to be 
reduced in diameter. The blades rise ey from this, 
beginning exactly where they can act with the most 
beneficial effect ; and the internal coned or double-coned 
mode of shank attachment and its frictionless capping 
avoid the further disturbing element of exterior ie 
which cause a certain amount of friction in passing through 
the water. ‘ 

The attainment by my system of an improved ‘“‘ propul- 
sive area” by means of increased circumferential revolu- 
tion and at minor Be ee of ship—or under equivalent 
conditions—combined with a relatively lesser pitch angle, 
will have the further beneficial and economical effect of 
bringing the angular impulse more nearly in the plane of 
motion of the vessel. 

I repeat that the ‘‘ harmful space” is responsible for a 
great waste of power and for bad calculation. So long as 
this is allowed to remain it is useless calculating (effec- 
tive) area as isnow done; and carrying slip, &c., to two or 
three places of decimals under such circumstances is like 
doing the same thing as regards fuel consumption while 
we know that the stoking is bad. It is a waste of time 


intricate calculations and for- 


and energy elaboratin 
tratum of error that could be 


mule based upon a su 
corrected. 

I trust that you, Sir, and your readers will agree with 
me that the screws of the future must be made capable of 
suiting variations of tide, current, wind and weather, load 
and trim, the ‘“‘human factor,” the position of the screw 
and the depth of water, &c. This can only be done on 
the vessel and whilst working. 

Effect it, and the saving will be great in every way. 
It can be done by means I have had the pleasure to sug- 
gest; and such appliances will effect with ease and safety 
what cannot now be accomplished at all. 

I have the honour to be, your obedient servant, 

Ropert McG asson. 

Selhurst, S.E. 


To THE EpiTorR oF ENGINEERING. 

Srr,—‘‘ Shipowner’s ” letter in your last issue leads me 
to ask your kind permission to say a word or two upon it 
and also to make a few further remarks upon the general 
question of screw propulsion after you have published— 
as you state (page 570) you are about to do—the paper 
referred to in in your admirable report of the discussion 
upon “ ee on the Arrangement of the Surface 
of a Screw Propeller” at the meeting of the Institution of 
Mechanical Engineers. 
I would beg ‘‘Shipowner” to believe that it is quite 

ible to benefit to some extent by replacing a bad 
fixed ” screw on a particular boat by a somewhat better 
one; but that what ‘“‘Shipowner”—and also the ferry- 
boat and tug owner—really want is a screw the blades of 
which are begun where they can act, and the propulsive 
area of which can be arranged so as not only to suit the 
vessel, but also the circumstances and surroundings of the 
moment at any time while running, and in which the con- 
sumption and expansion of the steam may be automati- 
cally suited to the propulsive area absolutely needed at 
the time, so that the utmost economy is insured. 

Would not a twin-screw ferry boat crossing a current be 
the better for the ability to ‘‘ hold herself up” against the 
current by varying the pitch of one screw relatively to 
that of the other? Would she not benefit (economically 
spekion? by the ability to suit her propulsive area to 
the carrying of (say) 500 engers or 100? 

Why should a tug, the screws of which need more 
careful economical treatment than those of almost any 
boat—they having to pull against ba tm, Bty. 0s and 
not (only) to ‘run with the vessel” at her best s —be 
given the same propulsive area to tow, say, five barges as 
to tow ten? Is the same fixed ‘‘ pitch by revolutions” as 
economically suitable to (say) ten barges towed with the 
tide as to five against ? 

In short, we at _— leave (in the majority of fixed 
screws) a very ‘‘harmful space” in the centre that is 
accountable for ‘‘back action,” “sucking,” vacuum, 
vibration, bad calculation, and the ates of the equal 
and proper action of the remainder of the blades ; we add 
surface area (which is very often far too ‘‘ crowded”) ac- 
cording to the ‘‘fancy and taste” of the designer (who 
does not always consider the ‘‘circumferential revolu- 
tion” and the special class of work the particular screw 
has to do); and then we bolt our blades immovably to 
the boss so that they can but suit one condition out of 


ver? many ! 
e have had about fifty years of this, and ‘‘ yet we are 
not happy” (as Mr. Toole used to put it)—and no wonder! 
Will ‘*Shipowner” and all who value the economy so 
badly needed in 1892, kindly call attention (as occasion 
permits) to the benefits to be attained by fitting screws 
that can be made to suit the vessel at all times ? 
I have the honour to be, your obedient servant, 
Rosert McGiasson. 
Selhurst, S.E., London, November 12, 1892. 








GERMAN Coat Mininc.—The extraction of coal in the 
Dortmund district in the third quarter of this year 
amounted to 9,536,754 tons. The corresponding output 
in the corresponding period of 1891 was 9,808,269 tons. 





Unitep Kincpom Rattway TemPeRANcE UNIon.—A 
three days’ exhibition and bazaar was opened in St. Mar- 
tin’s Town Hall, Charing Cross, on Wednesday, by the 
chairman of the London and South-Western Company, 
Mr. Wyndham 8. Portal, the object being to raise funds 
for extending the work carried on by the United Kingdom 

ilway Temperance Union, which has a membership of 
15,000. The operations of the society include meetings, 
lectures, libraries, sick benefit clubs, the distribution of 
temperance literature, &c. In addition to the usual 
stalls, named after well-known engineers, and laden with 
articles made by the railway men, their wives, and friends, 
there is, in a small hall adjoining, a collection of models 
and railway curiosities, lent by the North-Western, the 
Midland, South-Western, Great Eastern, North-Eastern, 
Great Northern, and North London Railway Companies, 
as well as private individuals, with a model of an electric 
tramway locomotive by the Brush Company. Models of 
the famous ‘‘ Locomotion” and the latest North-Eastern 
compound express engine form a striking contrast. 
Pictures dated 1833, belonging to the North-Western 
Company, and showing the trains of that period, will, no 
doubt, be of great interest to the travelling public. Be- 
sides these there are several excellent photographs of 
engines, signal-boxes, &c., notable amongst them being a 
model of a station by Messrs. McKenzie and Holland, 
showing their arrangement whereby a signalman in an 
adjoining box has control over the gates of a level cross- 
ing, the mechanism being such as to make it impossible 
for the train signals to be lowered while the gates are 
open, or the gate to be opened while the signals are 
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PETROLEUM OIL ENGINE. 


WEYMAN AND HITCHCOCK, LIMITED, GUILDFORD. 





Tue oil engine illustrated above is of the double 
cylinder type, made under Knight and Weyman’s 
patents, each cylinder being 78 in. in diameter by 14 
in. stroke. It works on the Beau de Rochas or four- 
stroke cycle, with the cranks set together and balanced 
in the flywheels, of which there are two ; there is there- 
fore an impulse every revolution, each cylinder acting 
alternately. The vaporisers are placed at the ends of 
the cylinders, and consist each of an inner space which 
forms part of the cylinder, or, as sometimes described, 
the ‘* combustion chamber.” Round this is an annular 
space divided into compartments in which the oil is 
vaporised, after which it passes into the cylinder by a 
valve, air being taken in by a separate passage; the 
explosive mixture is thus made in the cylinder. The 
oil, which is contained in a reservoir at the end of the 
engine, is the ordinary refined oil of commerce, such 
as Russian Lustre, Tea Rose, Royal Daylight, &c. 
The slight air pressure used for making the blow flame 
for heating the ignition tube, is also used to force the 
oil up from the closed reservoir, the supply being 
regulated by a valve actuated by a hit-and-miss 
arrangement. This engine is being put down near 
Newcastle-on-Tyne for thrashing and other farm work, 
in place of the old steam engine and boiler, and in 
preliminary runs carried out by the makers the 
indicated horse-power was 21, the brake horse-power 



















Fig. 4. 
LEFT HAND 
Spring 255 tolnch 





12.2, with a consumption of oil of .81 of a pint per 
brake horse-power, and .47 of a pint per indicated 
horse-power per hour. 

Indicator diagrams were taken during these runs, of 
which two are appended, two diagrams being shown 
on each card—one card from each cylinder. 

One of these engines will be shown at the Smithfield 





Show, Agricultural Hall, next week, by the makers, 
Messrs. Weyman and Hitchcock, Limited, of Guild- 
ford. 





INDUSTRIAL NOTES. 

THERE is considerable unrest in many branches of 
industry, and in some there are indications of pos- 
sible complications at no distant date. Such indus- 
trial disquietude is not uncommon in a falling market 
—indeed, it is usual—but at no time, for many years 
at least, has the feeling of discontent at threatened 
reductions been more pronounced. The dispute in 
Lancashire has not yet been settled, but the conference 
of representatives of employers and employed, held at 
the Mitre Hotel on Friday last, had the effect of 
localising the dispute to some extent, by the agree- 
ment made to allow the result of the present contest 
to govern the north and north-east divisions of Lan- 
cashire, whether the dispute ended in favour of the 
employers or the operatives. The arrangement was 
that if the 5 per cent. reduction was effected, the 
other two districts would follow on the same lines at 
the close of a week after the settlement. Another 
arrangement was made of some consequence at the 
conference—namely, that it should be a rule on both 
sides to give one month’s notice of any alteration in 
the rates of wages or modes of working in all cases. 
In South-East Lancashire it has been usual to give and 
take a month’s notice, but not in the north or the 
north-east centres. One important result will follow 
the decisions of the conference—namely, the struggle 
for the maintenance of the rates of wages hitherto 
paid will be localised to South-East Lancashire, and 
this, again, to the districts already involved. As itis, 
there are, it is stated, 64,000 persons affected by the 
dispute. —- 

he engineering trades throughout Lancashire have 
undergone no material change, except that the de- 
pression is widening and deepening in all directions, 
or nearly so. In exceptional cases the establishments 
engaged on special work, for export, are kept fully 
employed, but even these are not so pressed as they 
were. A few of the machine-making firms are kept 
fully going with orders on hand, but in most cases 
this branch is becoming badly off for orders, with little 
prospect of any weight of new work coming forward 
sufficient to replace the orders being worked off. The 
same applies to machine tool makers in most cases. 
Locomotive and railway carriage and wagon builders 
are but indifferently employed, few orders of import- 
ance being obtainable. The only real exception to the 
long list of complaints is the boilermakers, with whom 
there are a fair number of inquiries, and a moderate 
amount of work is being given out. But in this instance 
the new work is keenly competed for, and low prices 
have to be quoted to secure orders, Indeed, in most 
of the engineering branches it is difficult to obtain 
new work at anything like remunerative prices. This 
fact is as well known to the workmen as to the em- 
ployers, and hence there is a fear of possible reduc- 
tions at no distant date. As yet, however, no step in 
that direction has been taken. The whole of the engi- 
neering and cognate industries, and also the iron and 
steel industries, are tolerably free from labour dis- 
putes ; on neither side does there appear to be any dis- 
position to provoke antagonism, each knowing that 
any step in that direction would make matters worse 
in all branches of the iron and steel trades, 


The condition of trade in the Sheffield and Rother- 
ham district has not improved; it has noteven kept up 
the improvement visible a week or two ago. Trade is 
dull in the majority of departments; even in the 
cutlery business the recent slight change for the better 
has not been maintained, The cycle trade has fallen 
off considerably, nor is there any expectation of a 
revival till the spring of next year, although prepara- 
tions are being made in anticipation of a good season 
in 1893. The file trades are depressed generally, and 
the rolling mills, tilts, and forges show signs of slacken- 
ing off. In the steel trade Bessemer productions are 
in moderate request, but the volume is not so large as 
it was at this season last year. The anticipations of 
early changes in the tariffs of the United States have 
cooled down, for it is felt that no great changes can 
take place for some time ; and even then it is feared 
that they will not be of so sweeping a character as 
many had hoped. Indeed, it cannot be otherwise, 
for great fiscal changes cannot be carried ina day. 
It is fortunate that it is so, otherwise trade would 
be constantly fluctuating between high pressure and 
deep depression—an evil to be avoided az far as 

ible. In no department of the iron and steel 
industries are there any symptoms of a real revival, 
but the tone generally is not so depressed as it was 
some months ago. There are no further indications 
of weg disputes in the Sheffield industries, the 
general feeling being averse to labour complica- 
tions in the present uncertain state of affairs, The 
local industries, which get a spurt at this season 
of the year for Christmas and New Year’s presents 
and the like, are fairly busy, though not to the extent 
of last year, nor to the extent which was anticipated a 





a a ey 





708 


ENGINEERING. 





[Dec. 2, 1892. 








few weeks since, Those branches are naturally affected 
by the condition of other trades, in some of which the 
outlook is by no means good, either in the locality, in 
other parts of the country, or abroad. 


In the Cleveland district the state of trade does not 
improve. Production goes on, it is true, but stocks 
accumulate, and prices are low. The men complain 
of the accumulation of stocks in Connal’s stores, and 
some of the leaders advocate the ‘‘laying down of 
tools whenever they find iron going into stock.” Not 
a wise theory, for this would increase the fluctuations 
in employment—high pressure at one time, nothing to 
do at another. But, they argue, this would keep u 
wages. In a manner, yes. Better wages for a ate 4 
or so, and then idleness for a week or so, but what 
would be the average earnings at the end of the year? 
The prices of pig iron have come down from 402, to 
37s. 3d. per ton, ‘“‘through,” as the men say, ‘‘ the 
folly of making over-much.” But if they made less 
prices would go down, by reason of the fact that 
there is no demand, or so Tittle demand that buyers 
are only tempted by the low prices at which the pro- 
ductions of the furnaces are offered. 

In the ironstone districts of Cleveland the miners’ 
agents are busy preparing for the absorption of the 
local unions in the National Federation. The agents 
expect lively times, as they tell the men that.all 
‘*will be compelled to join the federation.” The 
expectation of ‘‘lively times” implies that the men 
are not willing to be ‘‘ compelled,” and that resistance 
will be followed by strikes. But strikes just now 
would not be popular, and they would not be very 
effectual, for a very little pressure would plunge the 
locality into idleness again. It is this fatal policy of 
rush which is playing havoc with industrial organisa- 
tions just now. There are some matters which cannot 
be and will not be rushed—industrial organisation is 
one of them. No doubt the federation has done 
great things in resisting reductions, when Durham, 
Northumberland, and South Wales have had to sub- 
mit. But the Cleveland men must not expect too 
much in this respect, nor are the conditions in the 
coal mines and the ironstone mines and quarries quite 
the same. Prudence in action is just now essential, 
and such prudence is hardly possible when the leaders 
talk wildly about results which may never be realised. 


The iron and steel trades in Scotland are said to be 
ina poor condition at the present time. There are 
also said to be a large number of men out of work in 
the shipbuilding trades, engineering trades, and cog- 
nate industries. One estimate places the number of 
men out of work at 50,000, but some of these estimates 
are open to the charge of exaggeration. This would 
seem to be the case in this instance, for an attempt to 
organise an ‘‘unemployed” agitation in Glasgow failed, 
the chief promoter of the enterprise complaining that 
‘* the pinch of poverty is not yet keen enough to make it 
much of a success.” The promotion of discontent is 
not the best way of employing one’s time in any case. 
If there be real cause, discontent will develop itself 
and grow withoutan organisation to promote it. 

The colliery engine keepers in the Scottish districts 
are agitating against, and in some cases are resisting, a 
reduction in their wages, The rates vary in the several 
districts, but some are said to earn only 3s, 4d. per 
day. The men complain that where they have struck 
work the colliers held a meeting and decided to 
continue at work, if non-union men could be found to 
work the engines. Of course they are blamed for this 
action by the men on strike, but it only means that 
they as colliers would not stand idle, if they could help 
it, ry because another class of operatives were on 
strike. 

In the coal-mining districts of Scotland the wages 
of the miners have , Boos reduced 6d. per day. But 
there are very few unemployed, wk being busy 
at this season of the year. The inen work short shifts 
rather than have a number out of work, and thus all 
the pits are going, even if the pressure is not so great 
as it was some time ago. The agents of the men com- 
mew of bad organisation, especially in Lanarkshire, 

ut they seem to act together fairly well in most of 
the districts when any real grievance is felt by them. 
But they will not obey orders if the grievances are 
merely sentimental, not even at the behest of their 
leaders, as recent events show. 





In South Yorkshire there is a slight improvement in 
the condition of the iron and steel trades, some of the 
mills and forges being yo be more fully than they 
have been. There is a brisker demand lor railwa 
material, such as axles, tyres, spokes, &c., whic 
form the larger proportion of the manufactured iron 
in the district. Some disputes have arisen in the dis- 
trict as to wages and conditions of employment in 
connection with the steel smelters of the district, 
but the president of their association, whose head- 
quarters have now been fixed at Manchester, stated, at 
a meeting recently held, that the difficulties would 
be arranged pacifically if the employers were so 
inclined, 





In North Staffordshire the condition of the 
finished iron trade is bad, with no immediate signs of 
improvement. The orders to hand do not enable the 
makers to keep the works running with any degree 
of regularity, very few of them running more than 
from six to eight turns per week. The steel trade is 
better in the district. At the Shelton Bar Works the 
stocks of steel ingots have been reduced, and the firm 
has recently started a large cogging mill. This new 
mill is said to be the finest in the district, with every 
modern appliance for slabbing, for billets, and for 
narrow bars. The two furnaces will hold 10 tons 
per head, and the ingots produced are over a ton each. 
When rolled down to a billet of 2} in. thick, they run 
to over 200ft. long. The Knutton forge workers are, 
however, not in a similarly good condition ; many of 
the men are out of work through the depression, and 
there is much privation in the locality. For some time 
there has been little doing at the works. 

In the Birmingham district the finished iron trade 
is dull, with no indications of any improvement this 
side of the New Year. The local industries are 
moderately well employed, but there is no great pres- 
sure of work. There is, however, an absence of serious 
labour disputes in nearly all the industries of the dis- 
trict. 





In South Wales the iron and steel works are fairly 
busy, the Dowlais Company turning out from their 
furnaces some 2000 tons of pig iron per week. But 
prices are low, and there seem to be no signs of im- 
provement in this respect. The heavy rail branch of 
trade is dull, with very few inquiries, and the light 
rail branch is not much better. Competition is very 
keen for colliery tram rails, and rather low prices 
have been taken. Some disputes still exist in connec- 
tion with some branches of trade in the district, but 
no new features have arisen of importance. The tin- 
plate trade has revived somewhat, but uncertainty is 
still felt as to the future of this branch of industry. 
The coal crisis in South Wales causes all kinds of 
works using a good deal of fuel to be in an uncertain 
state, but with the settlement of that question some 
improvement may take place. 





In the Wolverhampton district the iron tradeis quiet, 
but not really dull, although the majority of the works 
can scarcely be said to be in full swing. Home business 
is more encouraging than foreign trade ; the demands 
from distant markets have fallen off considerably of 
late. The steel trade is quiet, but a larger influx of 
business is anticipated with the advent of the New 
Year. There are no disputes of any consequence in 
the district at the present time. 


The strike at the Carnegie Works at the Homestead, 
Pittsburg, has ended with a new development, namely, 
with a determination to employ only non-union hands, 
Each man has to sign a declaration to abide by the 
rules of the firm aan not to be in the union. Even 
with this condition there was a rush to the works, 
Great discontent is felt with the management in con- 
sequence of this final determination. The financial 
condition of the district is serious, as the result of the 
recent dispute and conflict ; taxes are unpaid, and much 
distress prevails. Many of the old workers are leaving 
the locality in consequence of the recent decision as to 
non-union men. 


The building trades have had another dispute over 
the recent general agreement as to hours and rates of 
pay, the carpenters of another firm having struck 
because the firm refused to give the further halfpenny 
per hour. Nevertheless, the arrangement is being 
generally carried out, with the exception of a case of 
resistance here and there. As the new rules and rates 
of pay affect all the branches—masons, bricklayers, 
carpenters and joiners, plasterers, painters, plumbers, 
labourers, &c.—the disputes up to date have been few 
and unimportant. 





The dispute at the Thames Iron Works over the 
proposed new scheme of ‘‘good fellowship working” 
shows that deferred benefits do not weigh with men to 
any large extent, when they mean a present sacrifice. 
Mr. A. f. Hill some time ago Ae ee a profit-sharing 
scheme, on the basis of an eight-hours day, but extend- 
ing to 51 hours per week. The wages of the yard 
shipwrights have been 7s. per day, but the present 
scheme reduces them to 6s. 74d. per day, with a bonus. 
The men object to this, and have struck in consequence. 
The hours worked on the old plan were 54 per week, so 
that three hours have been taken off, but this does not 
weigh when wages are affected. 





The Thirsk accident will give point to the demand 
for shorter hours for signalmen, and the verdict will 
robably induce the railway companies to take a step 
orward inthe matter. Whatever differences of opinion 
may exist as to proposals to fix the working hours for 
adult males by wet of Parliament, there will be little 


difference of opinion where the safety of life and limb 





is concerned. In the case of signalmen it is not a 
question of their own safety, but the safety of those 
who travel on the line, and here public sentiment will 
come in. Legislation in this direction is in accord 
with past records, and it forms the basis of numerous 
Acts for the protection of human life in all branches of 
industry. 


The expected stoppage of the Forest of Dean miners 
on Monday last has been averted for the present. The 
notices had been posted at all the collieries on the 
previous Monday of 74 per cent. reduction, but, owing 
to an accident to the agent of the men, the employers, 
at a conference held at the close of last week, agreed 
to defer the threatened reduction, by postponing the 
question, or rather by extending the notices for two 
or three weeks. It is hoped that before the expiry of 
this time some arrangement might be possible, so as to 
avert the strike altogether. The action of the federa- 
tion in the matter is much commented on in the dis- 
trict. Itis said that the Forest of Dean men are to 
vote by ballot whether or not they will accept the 
reduction. But it is urged that the federation are 
pledged to resist all reductions, even by the with- 
drawal of all their men in every district, by a general 
strike. The Forest of Dean men demanded this, and 
expected it. But the federation could not see their way 
clear to take the action provided for in the 20th rule 
of the federation. They have acted wisely, no doubt, 
but the hesitation will rather weaken the ‘federation 
than strengthen it in the minds of the miners, both in 
the Forest of Dean and South Wales. 

In the Lancashire district there have been several 
disputes of late over the fixing of prices in the new 
seams that have been and are being opened up. The 
managers naturally desire to fix as low a minimum as 

ossible ; the men quite as natulraly desire to obtain as 

igh a minimum as they can. Fortunately most of 
these disputes have now been settled by a compromise 
between the managers and Mr. Samuel Woods, M.P., 
on behalf of the miners. Thus a very serious dispute 
as to the standard rates has been averted. Another 
matter has also been arranged, namely, the question of 
the use of ‘‘roburite” in the 9-ft. seams. No shots are 
to - fired in the daytime, even though electricity is 
used. 

The condition of affairs in South Wales is causing a 
good deal of anxiety, though there are indications of 
a possible peaceful solution of the difficulty. On the 
whole, the men are not disinclined to renew the 
sliding scale, which terminates at the end of the pre- 
sent year, but they require some modification in their 
favour. The coalowners, on the other hand, demand 
some alteration in their behalf. This latter fact has 

iven umbrage to the men, and the agents of the 
ederation are not slow in using it as an argument in 
favour of the abolition of the sliding scale altogether. 
It is gratifying to learn that the employers have 
agreed to reopen negotiations with the miners’ repre- 
sentatives, and have given plenary powers to the coal- 
owners’ delegates on the Sliding Scale Committee to 
arrange terms. There is, therefore, a silver lining to 
the cloud in the South Wales districts, in so far as 
the coal trade is concerned. But even under these 
circumstances there are doubts as to a final agreement, 
for some of the recent contracts have been made at 
pricesinvolving a further reduction of 13} per cent. in 
resent rates if the reductions as per scale are en- 
orced. The condition of affairs has caused a good 
deal of anxiety to the officials of the South Wales 
Federation, but they do not appear to be absolutely 
downcast as to the final result. 

It is reported that the National Federation of Miners 
have abandoned the proposal for a stop-week at 
Christmas. The proposal was carried by the executive 
of the Yorkshire Miners’ Association at Barnsley a 
short time ago, but it does not seem to have found 
favour with the districts, and consequently the propo- 
sition will not be formally submitted to the federa- 
tion. The withdrawal of the proposal will save the 
federation from a difficulty. But why play at this 
vacillating policy? Is it wise to harass trade by pro- 
posals of so extreme a character, especially at a time 
when all industries are in a state of depression, or are 
bordering upon depression? Other trades suffer as 
well as the coal trade. 





THE LONDON WATER SUPPLY 
COMMISSION. 

BEFORE again adjourning for a few weeks, the Royal 
Commission on the London Water Supply took some 
further evidence upon the chemical aspects of the subject, 
and also upon the suggestion to establish large reservoirs 
near the upper waters of the Thames. On the latter 
question, 

Mr. W. Hunter, a director of the Grand Junction 
Water Company, stated that as a waterworks director, 
and as having had a great many years’ experience in 
designing and constructing such works, he had specially 
followed and studied the evidence taken by the Commis- 
sion. Among other things he had been particularly 
struck by the small percentage of water taken from the 
Thames compared with the amount taken from the Lea, 
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and by the fact that the abstraction in the latter case had 

nm made without interfering with the river or injuring 
the banks. He believed that for many years to come 
there would be an abundant quantity of water to be 
obtained from the Thames, and he had prepared a scheme 
to effect that object. His scheme, which he had de- 
signed in conjunction with Mr. Fraser pro the con- 
struction of an intake and pumping station at Wrays- 
bury, another intake between Wraysbury and Staines, a 
pumping station and four reservoirs at Staines, four 
reservoirs east of Staines, a distributing reservoir at 
Hampton, a line of conduits connecting the whole 
series, These works could be carried out gradually 
as the population increased, and without an unprofitable 
outlay of capital. Below Staines he did not project any 
works, but would still leave 200,000,000 gallons of water 
to flow over Teddington Weir, as required by the Thames 
Conservators. The works would yield 300,000,000 gallons 
a day, and the cost would be about 5,000,0002. The depth 
of the reservoirs would be 40 ft., into 10 ft. of which the 
water would flow by gravitation, the remainder having 
to be pumped. It was not proposed to take in flood 
water, nor was water compensation provided, as below 
the intakes there were two or three rivers flowing into 
the Thames. 

Mr, Alexander Fraser, confirming Mr. Hunter’s state- 
ment as to this project, said, in reference to the in- 
terests of the inhabitants along the banks of the river, 
that there would not be any greater abstraction than 
there was at present, because a minimum flow of 
200,000,000 — a day was still provided for. It was 
not proposed to use any filters in connection with the new 
works, as filtration would be carried out at the company’s 
existing works ; but, if it should be necessary, the sites 
were favourable for the formation of filter beds. He 
estimated that by these proposed works they would 
obtain 300,000,000 gallons a day for supply at a cost of 
about 5,391,000/., including the cost of pumping engines. 

Mr. G. F. Deacon, water engineer to the Corporation 
of Liverpool, informed the Commission that he too had, 
under instructions from the London County Council, 
examined the ground for the proposed storage reservoirs 
up the Thames, and he had come to the conclusion that 
the suggested sites were unsuitable for the construction 
of such reservoirs. A peculiar feature of the area in 
question was the smallness of the summer flow in rela- 
tion to the rainfall, which arose in most cases from the 
very jointed nature of the recks, while the reservoirs 
themselves would lose a large amount of water by evapo- 
ration — the summer. They would be very shallow, 
and not at all satisfactory asstoragereservoirs. No doubt 
they could be made, but it would be both difficult and 
expensive to render them watertight. Of the twoschemes, 
he certainly preferred that suggested by Mr. Hunter and 
Mr. Fraser. 

Mr. Alex. Binnie, engineer to the London County 
Council, who on a previous occasion was examined on 
the subject, gave some further evidence in condemnation 
of the storage reservoirs proposal, and generally endorsed 
Mr. Deacon’s views. 

Dr. E. Ray Lankester, F.R.S., was examined mainly 
on the contents of the present London supply. He 
pointed out that the objectionable particles in water 
might be divided into two classes, viz., those which ren- 
dered river water unsafe, in however small a degree, for 
drinking purposes, and those which rendered the water 
objectionable to the palate, or the nose, or the eye. But 
in the Thames water he found neither of these classes, 
for poisonous matter in the Thames became immediately 
diluted to such an extent that it could not be recognised 
by chemical or biological tests. So long as the bacteria 
found in river water were non-pathogenic they might be 
disregarded as evidendée of impurity. For example, he 
might have two glasses of water, one containing many 
thousands of bacteria to a cubic centimetre; while the 
other contained only one. Yet the former might be 
harmless, and the latter deadly, because in the one there 
might bea piece of cheese which would fill the glass with 
bacteria, and in the other a very small quantity of the 
_— bacillus. He recognised the great importance of 
the present inquiry regarding the possibility of securing 
the safety from danger of such a water supply as that 
taken from the Thames at Hampton, and he thought one 
great point in the matter was the fact that the supply 
was from a river with a large volume of water flowing 
rapidly. Supposing minute typhoid bacteria were con- 
veyed from ditches and drains on the banks, there would 
be every possibility or probability of their subsiding, or 

_ being strained out in various ways, and of the water pass- 
ae | onwards self-purified. The water left its impurities 
behind it, and when it reached Hampton it was sub- 
jected to an elaborate process, first of all of subsidence 
reservoirs, and next of filtration, which had proved 
much more efficient than was anticipated when it 
was originally adopted. His conclusion was that 
the Thames water as supplied by the London com- 
poe was actually free from matter injurious to 
ealth, and that there was no reason to anticipate any 

development of the existing conditions ee would 
render the water so supplied less free from probable or 

ssible danger. On the contrary, he was certain that 
increased care and attention by medical men to the 
destruction of typhoid dejecta, would remove further and 
further the possibility of that organism reaching the 
Thames water at all ; whilst an increased application of 
the sewage to the soil, and greater attention to the neces- 
sary disposition of an efficient sewage farm, would render 
the Thames purer, though it could not well be safer or 
better as a drinking water than it was at the present 
time. 

Dr. Klein, F.R.S., who has presented to the London 
County Council a report on the bacteria he has found in 
Thames water, stated he had had many different samples 





of Thames water supplied weekly for some weeks past, 
and in no case had he found any known pathogenic bac- 
terial species, or any species which had produced in the 
animals upon which he had experimented any definite 
pathogenic action. The presence of organisms in London 
water did not in any way disqualify it as a supply for 
London, but as a sanitarian he felt there were a —— 
of ways in which there might be danger connected wit 
such a supply. He was not able tosay, a priori, from a 
study of the health of London over the last quarter of a 
century that there was a from the London water 
supply, but in his view no filtration could be relied upon 
to remove all risks or to guarantee perfect safety. 

Dr. P. Frankland produced various analyses of filtered 
water taken from the Thames, the Lea, and Loch 
Katrine, showing that the organic matter in each was 
pretty much the same in quality. In the Lea water there 
was perhaps less of such matter than in the other waters ; 
in the Loch Katrine water the organic matter was exclu- 
sively of vegetable origin, while in the London water 
there was some amount of animal matter. In the latter 
water he had found micro-organisms after filtration, but 
he did not attribute that to defective filtration, but to 
post-filtration sources, through the mains and filter beds 
not having been sterilised. 

Dr. J. O. Dudfield, medical officer of health for Ken- 
ae, formerly president of the Society of Medical 
Officers of Health, gave the Commission some informa- 
tion and opinions as the outcome of a twenty-one years’ 
study of the London supply. As to its quantity, he was 
of opinion that it was adequate where the constant 
supply was adopted, but not otherwise. He preferred 
the constant to the intermittent system, because the 
supply could always be obtained as it came from the 
mains without the intervention of cisterns, which he con- 
sidered a very important matter from a health point of 
view. In recent years he had had little cause of com- 
plaint as to the quality of the water, but twenty years ago 
the Chelsea Water pee 7 aed drew their water low down 
the river at Ditton and below the Mole, and their storage 
reservoirs were inadequate, so that the water was some- 
times sent out in a turbid condition, but since they had 
established their new works at West Molesey there had 
been no reason to complain. A similar remark would 
apply to other of the London companies. 








THE PHYSICAL SOCIETY. 

At the meeting of the iy Society, held on 
November 25, 1892, Professor 8. P. Thompson, D.Sc., 
F.R.S., Vice-President, in the chair, Messrs. T. J. Fry, 
A. C. Bessemer, Jun., and E, F. Fournier d’Abbé were 
elected members. 

The following communication was made : 

“ Experiments in Electric and Magnetic Fields, Constant 
and Varying,” by Messrs. Rimington and Wythe Smith. 
In the first set of experiments shown, exhausted electrode- 
less tubes and bulbs were rotated rapidly in a constant 
electric field between two parallel charged discs. Double 
fan-shaped images were produced by the tubes, due to the 
displacement currents which pass to equalise the poten- 
tials at the end of the tubes. These fans were not sym- 
metrical with respect to the lines of electric force, but 


were displaced in the direction of rotation. In explana- 
tion of this phenomenon it was pointed out that as a tube 
rotated the potential difference between its ends increased 


until this difference was sufficient to break down the 
dielectric in the tube. The discharges would, therefore, 
pass at the ends of the intervals, during which the dif- 
ference of potential was rising, and consequently the 
images would be displaced from the symmetrical position 
in the direction of rotation. The number of discharges 
produced during one revolution was found to depend on 
the strength of the electric field, but not on the speed of 
rotation, and that end of the tube which was approaching 
the negatively charged plate appeared brightest. These 
experiments were referred to as examples of the direct 
conversion of mechanical energy into light. 

Instead of rotating tubes in a constant electric field, 
the tubes were next kept stationary, and a varying elec- 
tric field produced by connecting the plates with an in- 
fluence machine allowed to spark ; pot these conditions 
the tubes and bulbs were seen to glow. 

Using large suspended plates charged by an induction 
coil, long tubes were caused to glow brightly, even at 
considerable distances away from the plates. The glow 
could be apparently wiped out by passing the hand along 
the tube. 

Another series of experiments were performed in vary- 
ing magnetic fields. With a view to showing Hertzian 
phenomena to large audiences, the authors tried Geissler 
tubes to replace the spark-gap in resonators with t 
success. When large Leyden jar circuits were used, the 
effects were very brilliant. Another form of resonator 
consisted of a bent wire terminating in two plates between 
which an exhausted tube was placed. This tube became 
luminous when the resonator was placed in the vicinity of 
a fairly large Hertz oscillator. 

Other experiments similar to those shown before the 
Society at Cambridge by Professor J. Thomson on dis- 
charges in exhausted bulbs were then made, the bulbs 
being placed with a coil of wire of four turns forming the 
connection between the outer coatings of two small jars, 
whilst sparks passed between knobs connected with the 
inner coatings. The bulbs glowed brightly at each dis- 
charge, rings of light being seen near their inner surfaces. 
On putting a ring tube outside the coil this was also seen 
to glow. The most brilliant part of the glow always 
occurred in close proximity to the wire coil. 

A secondary coil wound by the side of the above- 
mentioned primary, could be p Biarep ret the at will ; this 
had the effect of decreasing or extinguishing the lumino- 
sity in the bulb or tube, Bright sparks passed between 





the secondary terminals when held a short distance apart, 
but the shock experienced by touching the ends was not 
serious. 

The above arrangement, with the addition of two 
Geissler tubes placed in series between the outer coatin 
of the jars, was used to illustrate the fact that closing the 
secondary diminishes the impedance of the primary circuit 
of a transformer. ; 

Experiments on condensers made of tinfoil on glass 
were shown. In one of them, parts of the coatings, in the 
form of letters, had been removed, and the spaces became 
luminous when the condenser was connected with an in- 
duction coil. In another experiment a glass plate was 
moved toand from acondenser, and a musical note could 
be heard, whose pitch increased as the distance between 
the glass plates diminished. The note was said to be the 
octave of an open organ pipe whose length was equal to 
the distance between the plates. . 

Mr. Swinburne thought some of the effects shown were 
not Hertzian, but merely cases of ordinary mutual in- 
duction. He inquired whether the vacuum tubes would 
still glow if the Leyden jars were removed from the so- 
called resonating circuits. He was also of opinion that in 
the magnetic experiments the surfaces of the bulbs, and 
not the inclosed gases, took the charges. 

Mr. Watson asked if the authors had tried screenin 
off the long waves by a wet cloth. If the effects stil 
existed, this would prove that they were Hertzian. 

Mr. Blakesley wished to know if the images of the 
rotating tubes were at equal angular distances. 

Mr. Smith pointed out that the distances were not 
equal, but corresponded to equal changes of potential. 

Professor Ayrton remarked that the only cases where 
the materials of the bulbs, tubes, &c., did not influence 
the results were those in which discharges were produced 
by varying magnetic fields. 

Mr. E. T. Carter thought an induction coil a more 
efficient machine for producing the glow in tubes than 
the alternator, &c., used by Mr. Tesla. 

Mr. Trotter asked if the authors had observed whether 
the glow produced by passjng a discharge through a wire 
wound in a long-pitch spiral round a tube, formed an 
open or a closed circuit of light. 

Professor 8. P. Thompson said he first ncticed that 
sparks passed hetween pieces of metal in the vicinity of 
an induetion coil sparking into a condenser in 1876, when 
he was showing some experiments on re hic appa- 
ratus before the Society, but unfortunately he did not 
pursue the subject. Long before Mr. Tesla’s investiga- 
tions, Dr. Bottomley had shown that exhausted tubes 
could be caused to glow, but it was not until Tesla pro- 
duced such phenomena on a large scale that people recog- 
nised how much light could be got in that way. 

Mr. Rimington, in replying to a question by Professor 
Thompson, said the notes heard when the glass plate 
approached the condenser were of very high pitch. The 
explanation why, in the experiments performed in vary- 
ing magnetic fields, the bright parts of the luminous dis- 
charges were near the wire, appeared to be that the 
electromotive force was greatest in these places. Al- 
though he had not tried the experiment suggested by Mr. 
Swinburne, of taking off the Leyden jar, he felt sure that 
doing so would stop the glow. 





BOILER EXPLOSION AT LEIGH. 

A FORMAL investigation by the Board of Trade, 
recently held at Leigh, dealt with an explosion which 
occurred at a colliery belonging to the Westleigh 
Colliery Company, Leigh, Lancashire, on August 29. 
The Commissioners were Mr. Howard Smith and Mr. 
Hallett, while Mr. Gough represented the Board of Trade, 
Mr. Bradbury, barrister, appeared for the colliery com- 
pany, and there were also present Mr. Gerard, Inspector 
of Mines, Mr. A. Whitehead, director of the company, 
Mr. Waterworth, the manager, Mr. Owen, the machinery 
5 my and Messrs. J. and W. Stewart, boilermakers, 
of Leigh. 

The boiler was of the double-flued or Lancashire 
class, 30 ft. long, 7 ft. 6 in. diameter in the shell and 3 ft. 
in the furnace tubes, the latter being reduced to 2 ft. 9 in. 
at the first and last plates. The thickness of the plates 
of the furnace tubes was # in. and the pressure 70 1b. per 
square inch. The furnace tubes were originally strength- 
ened with eight Bowling hoops, but four of these on the 
left-hand tube and three on the right-hand tube had been 
removed by the boilermakers during some repairs which 
they had effected, and had not been replaced. The left- 
hand tube collapsed for a length of 17 ft. and rent circum- 
ferentially at two places, with the result that the tube 
was almost pote into three portions. The attendant 
was killed, some railway wagons were damaged, and a 
portion of a building known as the lamp-house was de- 
molished. The collapse was due simply to the removal 
of the Bowling hoops, whereby the strength of the tube 
was considerably reduced. 

In commencing the proceedings, Mr. Gough stated 
that the boiler, to which the inquiry related, was made by 
Messrs. Hill, of Heywood, in 1884, and a full description of 
it would be given by one of the witnesses. He laid before 
the Commissioners the special rules issued by the owners 
of the boiler as to the duties of Mr. Waterworth, the 
certificated manager, and Mr. Owen, the machinery 
inspector, from which it appeared that it was the latter’s 
duty to examine the boilers and report to the manager 
any defects that might be met with. In 1889, before 
Owen’s appointment, trouble was experienced from the 
boiler under consideration, due to leakage in the tubes at 
the Bowling hoops, and Messrs. Stewart, a local firm of 
boilermakers, were called in and consulted as to the most 
effective way in which repairs could be made. In accord- 
ance with Messrs. Stewart’s advice the first three rings 
of the right-hand tube with the Bowling hoops were 
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removed and new rings without hoops substituted. On 
August 8 last Owen reported that the hoop next to the 
new rings was leaking, and Messrs. Stewart were again 
consulted, and one of their head men, aman named Wood, 
examined the tube with Owen, with the result that they 
appeared to have eome to the conclusion that the best 
way to effect the necessary repairs was to cut out the 
Bowling hoop and replace it with a plain iron band. 
Wood reported to his firm the nature of the defect, and 
the manner in which he proposed to repair it, and Mr. 
William Stewart agr with him. The repairs were 
finished about August 24, and the boiler was set to work 
at a pressure of 70 1b. On the morning of August 29 the 
engines were started at about 7 o’clock, and half an hour 
latter they were stopped. At that time the steam gauge 
in the engine-room indicated 80 lb., but this gauge was 
said to be incorrect, and it was assumed by the engineman 
that the pressure was really 70lb. Five minutes after- 
wards the boiler exploded, with the results above re- 
corded. 

Mr. John Hardman, manager for the firm of Thomas 
Hill and Sons, engineers and boilermakers, Heywood, 
produced the working drawing from which the boiler was 
made, and gave particulars of its general construction. 
The plates over the fire were of the best Low Moor iron, 
and the remainder were of Robert Heath’s B. B. Stafford- 
shire. The boiler was made to sustain a daily working 
pressure of 80lb. The removal of the Bowling oo 
would materially reduce the power of the furnace tu 
to resist collapse ; it would render it much weaker. 

Mr. Alf Whitehead, managing director of the 
Westleigh rr Company, gave evidence as to the 
appointment of the manager and the machinery in- 
spector. The directors at the time were perfectly satisfied 
as to Owen’s competency. Two or three years ago, as 
stated by Mr. Gough, they had trouble with the boiler, 
and repairs were made by an engineer named Eddleston. 
When the repairs were needed last August they sent for 
Messrs. Stewart, who were experienced boilermakers, and 
did a large business. Messrs. Stewart thought it would 
be better to take the old plates, with the Bowling hoops, 
out, and put in two new long steel plates in their place. 

By Mr. Gough : It did not then occur to him that they 
were making any considerable alteratios. in the structure 
of the boiler. He could not say whether their engineer 
was consulted on the point, but he thought that the 
method of repair was a proper one. 

By Mr. Bradbury : He had full confidence in Owen and 
in Messrs. Stewart, and what was done seemed to be 
necessary. 

By Mr. Howard Smith: Messrs. Stewart were allowed 
as much time as they needed to do the repairs. If Owen 
had seen the boilermakers doing anything wrong it was 
his duty to stop them. 

By Mr. Bradbury: The boilers were not insured, and 
consequently it was to the interest of the colliery com- 
pany to see that they were kept in proper repair. 

Mr. Waterworth, manager, deposed to the boilers 
having been duly examined and cleaned. Owen always 
appeared to do hie work well. 

Alfred Owen, who described himself as a fitter, stated 
he had been with the company about two years, and his 
duty was to examine the whole of the working machinery 
and see that it was kept in order. He served his ap- 
prenticeship with Messrs. Burrows, of St. Helens, and after 
being in Australia fortwo years engaged in different kinds 
of engineering work, he returned to England and was em- 
ployed as fitter at two collieries before taking his present 
position. He had had about five and a half years’ ex- 

yerience with boiler work. He was of opinion that 

essrs. Stewart’s workmen did the only thing they could 
do when they put in the new plates, unless they had taken 
off the front end of the boiler, but he did not suggest at 
the time that the front end plate should be removed. 
When repairs were made two or three years ago the boiler 
was tested by water to 75 Ib., but he did not know 
whether any test was made after the repairs last August, 
as he was away ill at the time. 

By Mr. Smith: He considered himself to be relieved 
from responsibility when he had reported any defects. 
He did not know at what pressure the boiler would burst; 
so long as it did not burst he did notcare. From whathe 
had since heard he did not think that the boilermakers 
had done the proper thing. 

Mr. Joseph Stewart gave evidence to the effect that he 
had been in the boilermaking trade for forty-five years, 
and had executed all kinds of repairs. oO years ago 
Mr. Whitehead and he consulted with regard to taking 
off the Bowling hoops, and Mr. Whitehead would not let 
him remove the front end, but told him to put in iron 
plates in their place. He told Mr. Whitehead that if he 
wanted hoops applied the end plate must come off. He 
considered the tube quite strong enough to stand the 
pressure carried. 

By Mr. Smith: He agreed with Mr. Hardman that by 
taking out the Bowling hoops the collapsing pressure 
bene» | be reduced from 402 Ib. to 126 Ib. 

By Mr. Gough: He knew when they were repairing 
the boiler that they were reducing the sirength of the 
tube. The reason he came to the conclusion that the 
boiler after being past was fit to work at 70 lb., was 
because his firm “had repaired plenty of boilers the same 


way. 

By Mr. Smith: He thought the tube had burst from 
being short of water. He had seen a score of furnace 
tubes collapse from that cause. 

By Mr. Bradbury: He was quite satisfied from the 
way in which they repaired the boiler that it was strong 
enough; in fact, he was so satisfied that hedid not consult 
his technical man or make the necessary calculations. 
They had nothing to do with taking off the Bowling 
hoops ; they were removed before his firm commenced the 
repairs, but he did not know by whom. 





Mr. Bradbury here read_a statement made by the wit- 
ness Mr. Seaton, Engineer-Surveyor to the Board of Trade, 
in which he stated that two years ago they took out two 
or three Bowling hoops and put in two new rings of steel 
without any ——— : ; ? 

Witness in reply said he had since ascertained from his 
son that the hoops were taken out prior to his doing the 
repair work, and he did not think that any blame at- 
tached to himself in the matter. 

Mr. William Stewart, son of the last witness, said that 
two years ago Messrs. Hough, boilermakers, of Wigan, 
took out the Bowling hoops, and before they (Stewarts) 
started the work. 

Mr. Howard Smith here inquired what reason witness 
had for saying Messrs. Hough removed the hoops. 
Witness replied that since he gave his evidence to Mr. 
Seaton he was told by one of their workmen that such 
was the case. 

Mr. Whitehead, recalled, stated that Stewarts were the 
only persons who had repaired the boiler, and there was 
no foundation for the statement that Houghs had taken 
out the hoops. Messrs. Hough had done some repairs to 
a boiler at No. 1 Pit, but the explosion occurred at No, 2 
Pit. 

Henry Gerard, engine winder at No. 2 Pit, said that the 
only men who had repaired the boilers there were those 
sent by Messrs. Stewart. 

William Wood, boilermaker in the employ of Messrs. 
Stewart, gave evidence as to the repairs, and stated that 
he thought the explosion was due to shortness of water. 

Mr. W. T. Seaton, Engineer-Surveyor to the Board of 
Trade, deposed to having examined the boiler after the 
explosion. The removal of the hoops materially weakened 
the strength of the boiler. The cause of the explosion 
was weakness of the furnace tube owing to its having 
been altered from its original construction. He had 
taken the evidence of the previous witnesses at the tinie 
of his examination of the collapsed tube and testified to 
its correctness as recorded. 

Mr. Williams, Senior Engineer-Surveyor to the Board 
of Trade, said the pressure gauges were very much in 
error. As originally constructed the collapsing pressure 
of the tube was 410 lb., but as altered in 1890 it had been 
reduced to 106 lb., and, as altered in August last, it had 
been further reduced to 86 lb. 

At this stage Mr. Gough laid before the Court various 
questions to which he directed their attention. On the 
point of blame ee to the company and its officials, 
that depended upon the decision of the Court as to 
whether Owen was competent to advise as to the neces- 
sary repairs. 

Mr, Howard Smith said that if Owen was competent 
the question was whether he was justified in acquiescing 
in the repairs by Stewarts. If he were to blame the com- 
pany would be responsible for his actions. 

r. Bradbury, in addressing the Court on behalf of the 
colliery company, said that whatever Owen’s qualifica- 
tions might be, the company relied upon the advice of a 
firm of boilermakers who had been in the business forty- 
five years. Owen was the person who examined the 
boilers carefully, and if any small repairs had to be done 
he did them, but if there was anything serious Messrs. 


Stewart were called in, and if anybody was to blame, 


they were. 

The inquiry was then adjourned to the following day. 

On resuming, Mr. Calvert, solicitor, said he appeared 
for Messrs. Stewart, upon whom, he understood, counsel 
for the colliery company was trying to throw the blame 
of theexplosion. He supposed the inquiry was closed so 
far as the taking of evidence was concerned, but his wit- 
nesses had not given all the evidence they could have 
done. He was only consulted the previous night, and 
would like to have the opportunity of recalling one or two 
of them. 

After an objection by Mr. Bradbury, Mr. Calvert re- 
called Mr. William Stewart, who said that his firm were 
not consulting engineers, and had never charged the 
colliery company for advice. He was not consulted as to 
the repairs. His man Wood was making repairs to 
another boiler, and was asked to examine the one which 
subsequently exploded, but he had no authority to advise 
the owners; his duty was to make the repairs they ordered. 

By Mr. Bradbury: Wood reported to him that he was 

oing to remove the hoop and put a _ belt on, and 
7 said it was the best thing he could do. 

Mr. Gough referred to the sworn depositions of Mr. 
Stewart as to the repairs in 1890, and again in 1892, in 
which he stated that he was the person who advised the 
work to be done. 

Mr. Calvert said his client was placed in a very awk- 
ward position, and ought to have been represented at the 
— the previous day. Unfortunately he (Mr. Calvert) 
did not know all the facts of the case, 

Mr. Howard Smith replied that that was not the fault 
of the Court. If people were neglectful they must take 
the consequences of their own acts, 

Mr. Calvert added that his client came to give evidence, 
not thinking the responsibility would be cast on him. 

William Wood, recalled, stated that he told Mr. White- 
head that the hoop had oy a hole in it, and in reply to 
an inquiry as to what could be done, said he could put a 
belt round, but could not put ina oe § without removing 
the front end plate. Mr. Whiteh then told him to 
put the belt on, and this was done in a workmanlike 
manner. 

Mr. Bradbury, addressing the Commissioners, referred 
to the discrepancy between the evidence given by Mr. 
Stewart and that by Wood before the Court, and the 
sworn statements made by them to Mr. Seaton. He 
contended that Owen was competent for the work for 
which he was en, . There was nothing in the colliery 
rules which required that he should be a skilled person, 
able to calculate the strength of the boiler. essrs, 





Stewart were called in as experts, and at their suggestion 
the alterations which had n referred to were made. 
They had a considerable reputation, they were employed 
all over the district, and were believed to be hasnay 
practical and competent men. He hoped the Commis- 
sioners would not say that the colliery company were 
guilty of culpable conduct in calling in a firm of such a 
character. 

Mr. Calvert contended that blame did not rest on 
Messrs. Stewart, who were merely boilermakers and 
boiler ‘‘ cobblers,” and not consulting engineers. They 
were not called in to advise as to the best method of 
repair, or they would have charged for that advice instead 
of simply labour and material. 

Mr. Gough referred to the rules of the colliery, and 
said if the company appointed a person who was not 
competent to advise them as to the maintenance of their 
boilers and machinery, then the Act contemplated the 
appointment of a superintendent of machinery, or, in 
other words, a consulting engineer. It was the impera- 
tive duty of the company to appoint a man who was 
competent to undertake the conduct of their boilers, and 
to advise, if necessary, as to their repair. If the engi- 
neer advised them wrongly, or did not advise them of 
the improper manner in which the repairs were carried 
out, then he was to blame. With regard to the company 
employing Messrs. Stewart, the latter were boilermakers 
of repute, and it appeared to him very difficult to ask the 
Commissioners to blame the company for employing 
them, but the whole question turned upon the employ- 
ment of Owens, the engineer, because if. he was the per- 
son contemplated by the rules he should at once have 
advised them that the method of effecting the repairs by 
Messrs. Stewart was wrong. 

After deliberation, the resident (Mr. Howard Smith) 
gave judgment. Referring to the conflicting statements 
as to what took place between Mr. Whitehead and 
Mr. Joseph Stewart, and the manner in which they 
gave their evidence, he said the Commissioners accepted 
without hesitation that of Mr. Whitehead. In their 
judgment no blame attached to him or his manager per- 
sonally, nor did they think that any attached to Owen. 
But they were of opinion that Owen should not have been 
engaged to perform the duties provided by Rule 78. So 
far as he could, he appeared to cone done his duty to the 
best of his ability. He was merely a fitter and turner, 
and had no experience of boilers save that which he had 
gained at a previous colliery, and had_no knowledge of 
their management and construction. He received a wage 
of 32s. per week, for which the company could hardly 
have expected to secure the services of a man capable of 
performing the duties of engineer. Therefore, in acquiesc- 
ing in the advice given by Messrs. Stewart’s man, Wood, 
the Court did not think that Owen personally was to 
blame. He had told them, and they believed him, that 
he did not know what effect the removal of the Bowling 
hoops would have on the strength of the boiler. The 
rules provided that the company should employ a person 
of sufficient knowledge to perceive the danger of such a 
material alteration in the construction of a boiler as was 
then made. The Commissioners did not think that the 
company were to blame for consulting with and acting 
on the advice of Messrs. Stewart, a firm well known 
locally and of good reputation. Blame, however, attached 
to them for the appointment of Owen, who ought to have 
been a person capable of detecting the fault of the advice 
given, instead of acquiescing. His failure to do this 
arose from inability and not from carelessness or reckless- 
ness, but the company must answer for his fault, and in 
that respect must share some measure of blame. Messrs. 
Stewart were very much to blame for the explosion. 
They held themselves up as persons competent to advise. 
They were either competent or they were not. If they 
were competent, they had been guilty of great negligence; 
if they were not competent, it was most improper for them 
to advise structural alterations. The Court was of opinion 
that they were very incompetent to give advice. They 
had both stated in evidence that they did not make, nor 
were they able to make, any calculations to ascertain the 
collapsing pressure of the tube, and though they stated 
they had a man in their employ who was able to do this, 
they had not called him, though they had the opportunity. 
Messrs. Stewart were probably good workmen, but 
nothing more. Mr. Stewart, senior, had told the Court 
that a tube 30 ft. long, with more than half its length un- 
supported, was quite safe for a working pressure of 70 lb., 
but he could give no reason for his opinion, except that 
his firm had done plenty of that kind of work, and the 
tubes had not collapsed. They had no right to go out of 
their province as boilermakers and give advice on such 
important matters. The Court had no hesitation in 
saying that Messrs. Stewart were to blame for the ex- 
plosion. 

Mr. Gough then applied for the costs of the inquiry 
against the colliery company and Messrs. Stewart. 

Mr. Calvert protested that it would be unfair to make 
Messrs. Stewart pay. If they were guilty, it was only an 
error of judgment, and Mr. Stewart had distinctly said 
that they were not consulting engineers. 

Mr. Howard Smith said the colliery company had in- 
fringed the rules, but the Commissioners considered they 
were justified in relieving them from the stigma of having 
to pay costs. With regard to Messrs. Stewart, the justice 
of the case would, they thought, be met by ordering Mr. 
Joseph Stewart and Mr. William Stewart each to pay 
251. towards the costs of the investigation, especially ex 
taking into consideration the evidence of Mr. William 
Stewart before the Coroner, in which he stated that he 
approved of the work that had been done. 

After Mr. Bradbury had expressed the indebtedness of 
the colliery company to the mmissioners for the 
manner in which they had conducted the inquiry, the 
proceedings terminated. 
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STEAM ENGINES AND BOILERS, &c. 


21,677. J. Wild, Oldham, Lancs, Pistonless Pumps 
Worked by Fluid Pressure. [3 Figs.] December 11, 1891. 
—This invention relates to pistonless pumps, and the object is to 
economise the fluid employed in pumping. When steam is ad- 
mitted into one of the pump barrels « and then shut off, it gra- 
dually cond , the p of condensation being accelerated 
by the discharge of liquid through a bye-pass m, and as it does 
80 a little liquid enters the barrel through its non-return valve c ; 
meanwhile steam has been entering the other barrel a, and on 
turning a pivot 7, and reversing the valves h, steam is again 
admitted to the first barrel a, while that in the second condenses 
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and allows liquid to enter through its non-return valve c. This 
action of alternately admitting and shutting off steam by turning 
the pivot and reversing the valves, is continued until both barrels 
are nearly full of liquid, when on again admitting steam to the 
first barrel, some of the liquid therein is expelled through its dis- 
charge valve ¢ and pipe, and on the reversal of the valves h 
liquid is also discharged from the second barrel, while the first 
fills sufficiently to meet the float weight in it, thereby destroying 
the equilibrium between the two pairs of admission valves and 

t tically effecting their reversal, this action continuing until 
steam is shutoff. (Accepted October 26, 1892). 


19,486. D. B. Morison, Hartlepool, Durham. 
Heating or Evaporating Liquids. [7 Figs.] November 
10, 1891.—This invention relates to means for heating or evaporat- 
ing liquids by means of steam. The heating tubes are arranged so 
as to form sets, each set being connected to a common supply and 
discharge, the connections being made one above or beyond an- 
other and held together by means of one set of nuts. Where an 
engine is fitted with a steam jacket, the heating apparatus is 
connected therewith so as to take the steam from the jacket, 
thereby promoting rapid circulation within it and free discharge 
































of the water of condensation. This steam and water pass into 
the evaporator heating tubes and thence in the form of water to 
a hot well. Each end of each coil is fitted with a socket which 
passes over the tubes and is opposite a port. If the tubes are 
vertical the sets of coils are placed one above another, the sockets 
of each forming joints on their neighbours. The top of each 
tube is arranged for a nut which holds the various sockets to- 
gether, and on the removal of the nuts on the supply and dis- 
charge tubes each set of coils can be taken off, thus enabling 
overhauling for scaling purposes to be rapidly effected. (Ac- 
cepted October 26, 1892) 


19,976. J. Johnston, Glasgow. Rotary Engines 
for Steam or Air. [10 Figs.) November 18, 1891.—This in- 
vention relates to rotary steam or compressed air engines in 
which means are provided for varying the cut-off upon theinlet to 
the cylinder. Through the cylinder A ashaft Bis , carrying 
a circular piston having upon it a number of blades D, D!, D2, 


fitting into longitudinal grooves as E, E!. The sliding blades 
are constructed so that they are free to move outwards when the 
steam is admitted into the groove beneath them, and although 
pressed outwards by the pressure of steam, a free passage d, d!, d2 
is provided along the front or side surface of the blades, so that 
the steam when outside the circumference of the piston, may act 
upon the projecting blade and thus cause it to carry round the 
piston to which it is attached. The piston shaft is mounted 
eccentrically with the cylinder A, so that at one part A! of the 
cylinder, the outer surface of the piston C and the inner surface 
of the cylinder are in contact, and at this position the blades are 
allowed to be flush with the outside of the piston and close 
yooee down within their grooves E. Upon the front side of the 

lades, channels d are formed for permitting the escape of the 
steam from the port F to the projecting part of the blades, which 
increases in extent up to the centre line of the cylinder, and then 
similarly decreases until the upper position A' isagain reached. The 
cylinder covers H rotate with the piston C, being attached thereto, 
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and are kept steam-tight against the faces of the ends of the 
cylinder by packing rings. A valve is formed upon the end 
of the piston shaft B or cover H, so that as it rotates it brings 
one of the ports F!, F2 opposite to the steam pipe opening, so 
that the steam passes from the ports to push out the piston 
blades and also escape to push forward the blades within the 
cylinder. The steam ports are open to the steam by means of an 
inlet pipe and a channel formed within the valve box N, thus 
permitting the steam to be upon the piston for the full revolution 
thereof. A circular slide is mounted around one side of the 
valve box, and is caused to move more or less round the valve port 
area by means of adjusting screws and nuts, so that any desired 
cut-off may be provided for and obtained without interfering with 
the movement of the engine shaft. Means are provided for keep- 
ing the valve slipper tightly in position, for supporting the 
slides within the end covers and aye | leakage of steam 
between the slides and the grooves in the cylinder covers. (Ac- 
cepted October 26, 1892). 


13,931, J. E. Bott, Eyam, Derbyshire. Steam 
Boilers and Evaporating Apparatus. [3 Figs.) August 
18, 1891.—This invention relates to steam boilers and other 
evaporating apparatus. In the flue B of the boiler A are a series 
of air pipes C. The products of combustion in furnace B heat the 
compressed air to a high temperature, and the heated air is con- 
veyed through syphons F, check valves G, into the water space 
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of the boiler. Any excess of heat contained in the air over and 
above the temperature of the water in the boiler, acts by intimate 
contact in further raising the temperature of the water, whilst the 
air itself passes off with the steam generated to the engine in 
which it is intended to be used, and the steam being kept per- 
fectly dry, condensation in the cylinder is prevented. (Accepted 
October 26, 1892). 
GAS, &c., ENGINES. 

21,406. F. W. Lanchester, London. Gas Engines. 
[6 Figs.] December 8, 1891.—This invention has reference to gas 
engines. The two cylinders A, B are so arranged and connected 
that the pressure therein acts alternately on the automatic 
exhaust valve of each, so that one is caused to compress its 
charge while the other is exhausting. When the two pistons are 
connected to the crankpins which are in, or nearlyin line with 
each other, the two cylinders A and B are joined by a passage 





controlled by eppesinn lift valves A2, B2, which open into their 
respective cylinders and close with the compression. The valves 
are so connected by their stems that when one is forced to its 
seat the other is forced from its seat. The valve stems pass 
through a sleeve c which divides the passage between the cylinders 
into two parts A3 and B3, Each of the ports into which the pas- 
sage is divided connects with an exhaust valve casing A’ BI, by 





ipes a, b, so that the pressure from each port actuates a piston 
Ih that casing and opens the exhaust valve. Each of the two 





chambers A3, B3 joins to the exhaust valve casing of the other 

Fyre a joa by oe pipe @ to the exhaust chamber B!, and 
e latter by the the exhaust chamber Al. (4 

October 26, 1892). ~— ee 


19,811. C. Ridealgh, Deptford, Sunderland. Gas 
and Petroleum es. [4 Figs.] November 16, 1891.— 
This invention relates to gas and petroleum engines. The crank 
side of the piston on its outstroke compresses the air, and by 
means of a flexible partition G, the gas and petroleum vapour are 
not mixed until the piston covers the portway A! and the gas 
under slight pressure in the chamber I, and the air in the sealed 
chamber E being released by the valve J in the flexible partition, 











allows the air in the sealed chamber to sweep all the gas from 
the gas chamber into the cylinder B. F is the gas supply 
pipe and A? the exhaust valve. To obtain a continual supply 
of air under slight pressure, an accumulator is fixed (Fig. 1) 
which obtains its supply from the sealed chamber E at D', 
which ‘passes the non-return valve D2 into the accumulator E2, 
which is made of a material such as india-rubber, and passes 
through a pipe G3 to the lamp or vaporiser. (Accepted October 


26, 1892.) 
ELECTRICAL APPARATUS. 


leand J. M. Urquhart, London. 
Making and Breaking Electric Circuits. (10 Figs.] 
December 29, 1891.—This invention relates to a method of making 
and breaking electric circuits and means therefor. To close the 
circuit, when it is normally open, the making plunger D is pressed 
down until the active end of the rocking lever C is in contact with 
the base-piece B. The circuit is now completed between the 
screws bl, and the current can pass. At the same time this move- 
ment has raised the free end of the rocking lever O, deflected the 
rocking lever spring, ‘removed a notch from a part of the detent 





lever G, and so allowed the detent spring to cause the part to 
engage the notch in its new position, and at the same time raise 
the breaking plunger. In order to break the circuit the breaking 
plunger H is pressed down, this movement putting tension on the 
detent spring, disengaging the part of the detent lever G from 
the notch, and so releasing the rocking lever spring, so that the 
latter pushes down the free end of the rocking lever, and thus 
suddenly forcing the active end away from the base-piece B, 
quickly breaking the circuit, and at the same time causing the 
notch to engage the part of the detent lever and lock the appa- 
ratus (Fig. 1). (Accepted October 26, 1892). 


21,849. B. S. Paterson and J. B. Furneaux, Gates- 
head-on-Tyne, Durham. Armatures for —— 
Electric Machines. [3 Figs.) December 14, 1892.—The 
sheet-metal discs 1 are each formed with a central polygonal hole 
and a radial slot 3, the sides of the hole being each formed with 
a semicircular recess 4. The armature shaft 5 is of correspond- 
ing polygonal form in cross-section, and has longitudinal grooves 
6 formed in the sides thereof, these grooves being also semicircular 
in cross-section and forming with the recess 4 a number of lon- 
gitudinal air passages. Each radial air passage 3a communicates 
at its inner end with one of the longitudinal passages, the 
channels being arranged spirally round the armature core 
(Fig. 1). Driving lugs 7 of insulating material, such as pear wood, 
are arranged in annular series round the armature core, and be- 
tween them the armature winding is placed, each of these lugs 
being firmly held within a slot8. The } ma 1 are placed between 




















retaining rings. 10 is a nut screwed upon the armature shaft 
and by tightening which the core will be forced against a collar 
5a on the shaft 5, and the several discs firmly clamped be- 
tween the two rings. The grooves 6 extend through a rin 
9a, and the nut 10 is formed with holes that communicate wit 
the air pi es, so that when the armature is rotated, air can 
circulate freely through theair p ges and ls and thereby 
keep the armature cool. The air channels 3a are arranged in 
rows that correspond with some of the lengitudinally arranged 
driving lugs 7, so that when the winding is in place it will not 
materially obstruct the flow of air through these channels. The 
armature winding isled over annular insulators of hard wood 11, 
lla, each of which has its inner part of dovetail form in cross- 
section, and is clamped in place between the correspondingly 
formed outer part of the adjacent ring and the end disc 1. 
(Accepted October 19, 1892). 


21,250. S. Frank and L. Rosenthal, Frankfort-on- 
Germany. Phonographs. [5 8.) December 5, 
1891.—This invention relates to phonographs. The phonogram 
disc-supporting table C is mounted to rotate on an axis carried 
by the sliding carriage B, and is traversed under the stylus as 
the table is rotated by a leading screw F mounted to turn ina 
bearing in the carriage B and driven by bevel gear from the 
table C, the wheels D and E being fast on the axis of the table and 
on the screw shaft respectively. The screwshaft slides ina guide 
bearing in the frame, and is furnished with collars between which 
the carriage B is held, so that it is traversed in its guides by the 
threaded part of a screw F being engaged by two half nuts 
carried by levers pivoted to the frame A, and acting together so 
as, by means of a handle on one of the levers, to be thrown 
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simultaneously into engagement with the screw, in which posi- 
tion the nuts are retained by a spring latch O. The table 
is rotated about its axis on the carriage by the frictional 
contact of a roller Q on a shaft S, the friction roller being 
situated at the underside of the table C immediately beneath the 
stylus f so that its radial distance from the centre always corre- 
sponds to that of the stylus, whereby the part of the phonogram 
upon which the latter is, for the time being, acting, always 
travels thereunder at a constant velocity, the table revolving 
proportionally slower as the stylus approaches its periphery, 








and the sound waves being thereby recorded uniformly over the 
whole disc. The sound receiving and recording diaphragm Y 
is clamped marginally by a ring and screws to a massive concave 
back attached toa central tube held in a fixed clamp supported 
on the baseplate, and to which the trumpet-shaped mouth is 
connected. To a stud at the centre of the diaphragm is con- 
nected one arm of a bell-crank lever d fulcrumed to a stud fixed 
on the clamping ring at one side, the other arm being provided 
with a clamp carrying the stylus, which is made of the hardest 
material. The lever worksin a plane — to the phonogram 
disc, and the transmission to the diaphragm of the vibrations of 
the stylus caused by the working of the instrument or in- 
equalities of the phonogram disc is prevented. (Accepted October 
26, 1892). 


MACHINE TOOLS, SHAFTING, &c. 


22,523. J. Hastie, Greenock; J. Shaw, Cathcart; 
and W. Hastie, Greenock, Renfrewshire. Clip 
Pulleys. (6 Figs.] December 24, 1891.—This invention has for 
its object the construction of pulleys for acting on, and being 
acted upon by, ropes or chains, and which are made with auto- 
matic clipping devices throughout definite extents of their cir- 
cumferences. The pulley disc A is made with a rigid outer rim 
part A! at one side corresponding to one side of the groove of an 
ordinary grooved pulley. The part for the other side of the 
groove consists of a series of segments B hinged to the pulley 
disc by a pin. In orderto make the segments grip a rope or 
chain, an inclined rib C is formed on the outer side of each of 
them, and is acted upon by a knob, of a material such as brass, 
fixed to the outer end of a radial bar D fitted to slide in a radial 








guide formed in the body of the pulley. Each radial bar has at 
its inner end a right angle pin, which projects into a groove ina 
fixed cam, the groove being shaped so as to move the radial bars 
in and out as the pulley disc A rotates. This in-and-out move- 
ment causes them to have a wedge-like action on the inclined ribs, 
the form of the groove causing the gripping action of the segments 
B to take effect at the required part of the circuit. The fixed cam, 
although securely fastened and stationary when the pulley A is in 
motion, can be adjusted by means of bolts formed in the frame- 
piece G to allow of varying the amount of eccentricity of the cam, 
this eccentricity regulating the extent of inward gripping move- 
ment imparted to the segments, as the farther the radial bars D 
are moved from the centre from which they radiate, the more 
they move the segments towards the rigid side of the groove of 
the pulley A. (Accepted October 26, 1892). 


19,889. T. A. Boyd, Shettleston, Lanarks. Screw- 
Cutting Apparatus, [5 figs.) November 17, 1891.—This 
invention relates to means for cutting threads on bolts, pins, &c. 
The milling cutter is made with several circular rows of cutting 
teeth, and operates simultaneously on the parts between several 
convolutions of the intended thread, so that for every complete 
turn of the bolt operated upon, a length of thread is formed 
corresponding to the number of circular rows of cutting teeth. 
For the purpose of making the milling cutter, a screw thread is 
formed on a primary piece of — steel having a number of con- 
volutiong corresponding to the number of circular rows of teeth 
of the intended milling cutter. A gap is cut across the threads 
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of the primary cutter, and the severed ends of the thread are 
applied to form the milling cutter. The gap is made with an 
inclination towards the axis of the primary cutter, and so as to 
be at right angles to the screw threads, this causing the ends of 
the threads to present a slight convexity, which produces a corre- 
sponding concavity inthe milling cutter. The bolt to be operated 
upon is held in a chuck at the end of a tube carried in a pair of 
bearings, between which there is on the tube a wheel connected 
by gearing with the driving mechanism of the milling cutter. The 
wheel turns the tube, a part of which is sorewed externally to work 
in an internally threaded boss, having on it a handwheel. Whilst 
an operation is in progress the internally threaded boss is fixed, 
and the rotation of the inner tube makes it screw forward, so as to 
give the bolt the proper movement ; but afterwards it is unfixed, 
and then the handwheel is turned quickly to move the inner tube 
backwards, (Accepted October 26, 1892). 


RAILWAY APPLIANCES. 


18,485. T. Bore, London. Vacuum Brakes. [4 Figs.] 
October 27, 1891.—This invention relates to vacuum brakes for 
railway vehicles, and its object isto provide means by which they 
may be operated upon an emergency as an alarm from the interior 
of each compartment. A valve is connected with train pipe 
having a bolt spindle kept closed by spiral springs, and so placed 
as to be readily operated from each compartment, thus admitting 
air and applying the brake on all the vehicles. One valve is 
utilised for two compartments, being operated by pulling a 
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handle on the one side and by pushing a knob on the other. Con- 
nected to the valve and running to the outside of the carriage is 
a bolt, having at its outside end an indicator, which, upon the 
valve heing operated from the inside, is caused to project, this 
being effected by a double-toothed incline, one half on the valve 
eng and one half on the bolt. The valve is retained opened by the 

lt being kept up to its work by a spiral spring, and thus the 
valve may only be closed from the outside of the carriage by 
the ‘wo pulling the bolt still further out. (Accepted October 26, 
1892). 


19,487. H. Hibbert, R. Fawcett, and J. Worthing- 
ton, Preston, Lancs. Self-Acting Spinning Mules. 
(3 Figs.] November 10, 1891.—This invention has reference to 
the copping motions of self-acting spinning mules, and has for 
its object to apply a varying tension to the yarn during the 
winding on of the cop, so that the tension may be greatest when 
winding on the largest diameter of the cop, and gradually de- 
creased until it reaches the smallest diameter. 1 is a cop with 
the yarn 2 being wound on at its smallest diameter ; 3 is the 
stripping arm ; 4 the counter-faller rod; 5 the copping-faller arm, 
and 6 a projecting bracket fastened to the ter-faller rod 4. A 
helical spring 7 is fastened at its upper end to the finger 6, and 
at its lower end to the outwardly projecting arm of the bell- 
crank lever 8 mounted on an arm of the bracket 10 fastened to 
the front of the mule carriage 11. A bowl 12 is mounted on a 











stud on the hanging-down arm of the bell crank lever 8; anda 
vertically arranged swing lever 13 is fulcrumed to an arm 15 of 
the bracket 10. 17 is a long-arm pivoted at its inner end toa 
bracket fastened to the floor; a stud 20 being connected to the 
side of the long-arm, and resting on the inclined face of a 
vertical plate carried on a horizontal arm projecting from the 
side of a screw nut on a screw-threaded spindle 24, the latter 
being carried in a stand of a bracket 26, which is also fastened to 
the floor. A ratchet-wheel on the outer end of the spindle 24 
has a pawl hanging from one end of a pivoted lever mounted on 
a stand 25, the other end of the lever meeting the underside of a 
bent arm 30 at each outward stretch of the mule carriage, and 
thus lifting the pawl. The screw-threaded spindle may be 
rotated by hand in either direction, through the medium of a 
handle on the squared end thereof. (Accepted October 26, 1892), 


21,883. W. Craven, Manchester. Cranes, &c. 

3 Figs.) December 15, 1891.—The object of this invention is to 
ombine two methods of lowering the weight in cranes, &c., and 
to bring them under the control of a single lever, so that by vary- 
ing the position of the lever the weight may either be allowed to 


Fig. 2. 











is coiled a flexible rope, one end of which is fixed, while a brake 
weight is suspended from the free end. With this brake weight the 
coil will present very little resistance to the rotation of the drum 
inside the coil in onedirection, but ‘will prevent its turning in a 
contrary one. If, however, the weight be lifted to a very slight 
extent, so as to free the coil from its pull, the brake drum can 
rotate with very little resistance in the lowering direction, and 
the load suspended from the lifting barrel can run down. By 
regulating the pull of the weight on the brake coil the free 
descent of the load can be restrained and regulated at will. 
Means for raising the brake weight are provided, and the me- 
chanism for relieving the brake coil from the pull of the brake 
weight is combined with that used for reversing the direction of 
the lifting barrel by operating both from a single controlling 
lever, so that when the latter is in its extreme left position the 
barrel will be lifting, and when in its extreme right position it 
will be rotated positively in the lowering direction, while at an 
intermediate position the mechanism for relieving the brake coil 
from the pull of the brake weight will be brought into action, and 
the coil relieved from the pull of the weight according to the 
position of the lever. In passing to the positive lowering posi- 
tion the lever will have passed the point at which the brake 
weight is raised, so that when lowering the load positively, the 
brake weight will be up and the drum entirely free from the pull 
thereof. (Accepted October 19, 1892). 


21,902. J. D. Whyte, Manchester, and J. C. and 
J. H. Webster, Buxton, Derby. arn Winding. 
[4 Figs.] December 15, 1891.—This invention relates to cop-winc- 
ing frames. Each spindle is mounted to have an endwise move- 
ment in the direction of its axis, in addition to its revolving 
motion, and means are provided for regulating this movement 
The yarn to be wound supports a drop wire as the former passes 
to the spindle. The cop is built up by the action of a vibrating 
thread guide attached to a rocking shaft which may serve for all 
the spindles on one side of the frame. The arc of vibration of 
the thread guide is inclined with relation to the axis of the 
spindle, so that the guide approaches the nose of the cop as it 
moves towards the spindle. The rear end of the spindle is acted 
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on by a rocking lever which imparts the endwise movemen 
thereto. The regulation is effected by moving the point of con- 
nection with the lever toward or from the centre of its move 
ment. The drop wire, when released, puts in motion parts which 
effect the stoppage of the winding. For guiding the yarn, an 
oscillating disc acting upon a guide similar in formation to the 
traveller used in ring spinning is employed. In place of the 
lever a piston and cylinder may be used, the piston or cylinder 
being coupled to the spindle end, and being moved to impart the 
endwise movement of the spindle by admitting liquid at a pres- 
sure to the interior of the cylinder, the rate of the flow deter- 
mining the speed of the endwise movement of the spindle. (Ac- 
cepted October 19, 1892). 


20,563. J.W. Bowley, London. Producing Coldin 
or Freezing Liquids. [1 Fig.) November 26, 1891.—This 
invention relates to means for producing cold in, or freezing 
liquids. In a receptacle made for the freezing agent tubes or 
small cylinders are placed in an horizontal position, and are so 
secured therein that the freezing agent sod surrounds them, 
and the liquid that is to be treated by this freezing agent is intro- 
duced into these tubes at one of the ends and removed therefrom 
at the other. Inside each tube is centrally and longitudinally 
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run down under the action of gravity while its descent is re- 


strained, or lowered by causing the winding barrel to be positively 
rotated by power ina reverse direction to that in which it runs when 
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mounted a rod, whereon are secured a number of screw blades so 
that —— screw threads are formed round the whole length 
of the rod, the peripheries of these screw threads very closely 
approximating to, if not touching, the internal surface of the tube. 

e rod is caused to revolve, whereby the liquid isstirred up and 
made to approach the cold wall of the tube as it is passed there- 
through. The close approximation of the screw thread to the 
wall of the tube prevents anything adhering thereto. (Accepted 
October 26, 1892). 
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Offices of ENGINEERING 








lifting, A brake is employed, consisting of a drum, round which 


consulted, gratis, ab the , 85 and 86, Bedford- 
street, Strand, 
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THE PERIYAR IRRIGATION 
PROJECT. 
By Mr. A. T. Macxenziz, A.M.I.C.E. 
(Concluded from page 692.) 

Towarps the end of November it seemed likely 
that no more floods were to be expected, and the con- 
struction of the cross-dams was putin hand. These 
dams were formed by putting down wooden trestles 
5 ft. apart in the line of the length of the dam, each 
trestle being composed of two uprights and from 
three to six (see Fig. 8, on page 689, ante) hori- 
zontals running transversely to the dam. These 
horizontals carried longitudinal horizontals which 
supported sheet piling driven down with a slight 
batter. Earth in very large quantities was tipped 
at great speed into the space between the two lines 
of sheet piling, by which the water was gradually 
expelled and a bank formed 12 ft. wide at top with 
side slopes of } to 1. The crest of the upper bank 
was levelled off at +8.00 (which was considered 
enough to turn the leakage of the principal coffer- 
dam into the left bywash) ; and that of the lower 
bank at +6.30. The formation of these banks was 
a matter of some difficulty, since there was always, 
a slight current running between and under the 
sheet piling, and the earth would not settle on the 
rock at bottom and give a starting point. By 
jamming sandbags at the foot of the piling, nailing 
mats to the inside, mixing earth with bundles of 
straw and ramming them down, dividing the length 
into short compartments by cross-piling, and pour- 
ing in earth with great rapidity, both day and night, 
the two banks were completed in little over a week. 
This was December 14, but there was some delay 
in getting the pumping plant across the river and 
into position, and actual pumping did not begin till 
the 17th. On the following day there was heavy 
rain (3 in. in four hours), and during the night the 
river rose to 7.20 on the gauge, representing a dis- 
charge of about 6000 cubic feet per second. Two 
of the cofferdam piers were destroyed and the 
upper earthen bank was almost entirely carried 
away ; the lower bank was much less injured than 
was expected, nearly half of it being left almost 
undamaged ; the trestles carrying the pump and 
delivery pipes were overturned and the pump 
buried in the bottom of the river, where it 
remained until it was dug out in April. The 
belt used for driving the pump, a cotton one 
made by the Gandy Belt Company, was also 
dug out uninjured by its four months’ burial 
under mud and water, and was used for a long 
time afterwards. A still higher flood occurred 
on December 28, and it was not until the middle 
of January that the river was low enough to enable 
work to be resumed. This, however, was of no 
great consequence, as a certain delay was inevitable 
while the woodwork for a fresh set of trestles was 
being prepared. Work was resumed on January 12, 
the gap caused by the destruction of the two piers 
mentioned above was closed by sandbags, and the 
erection of the trestles for the cross banks begun 
on the 15th. The latter were entirely completed 
and pumping begun on the 27th. A slight delay 
was caused by a slip in the lower bank (the only 
occasion on which the cross-banks gave any real 
trouble), which let the water into the space between 
the banks, but the site was sufficiently cleared to 
enable masonry to be begun on the 30th. The 
pumps, however, had to keep going day and night 
till the end of March, after which night work was 
stopped. ‘It was, of course, impossible in the time 
available to get in the foundation over the whole 
area of the dam, even up to normal water level, and 
it was therefore determined to construct only the 
front and rear portions up to such a level as would 
be safe from submergence by moderate freshes, 
leaving the central part to be done in the following 
season. Of the two walls to be thus constructed 
the front one was designed for a level of +25.00, 
or about 43 ft. above the deep bed, so as to allow 
the water to be raised as soon as the machinery was 
ready for work, though it was not expected that it 
would be completed to this height during the cur- 
rent season. The lower wall was to be +7.50, or 
223 ft., at the deepest place, a height sutticient to 
keep out all floods which did not top the upper 
wall. The space between the two cross-banks was 
of course partly filled with sand and earth from the 
remains of the old earthen dam, which had to be 
removed to lay bare the rock. The foundations of 
both walls gave much trouble, the leakage through 

he earth banks having to be carried across the 





masonry to the pump in the centre. The lower 
bank was 50 ft. from the line of the rear wall, 
and the difficulty here was not very great; 
so that by February 23 this wall was completed. 
At the front wall the conditions were more un- 
favourable ; not only was the depth to be exca- 
vated greater, but the débris of the old earthen 
bank covered a good deal of the ground to be occu- 
pied, and to remove this débris without risk to the 
new bank, which to some extent rested upon it, 
was a work of great difficulty and delicacy, con- 
sidering that there was some 25 ft. head of water 
outside. It would have been better had the new 
bank been put some 30 ft. or 40 ft. higher up 
stream, but when it was constructed the presence 
of so much of the old bank was not suspected. The 
excavation had to be carried on foot by foot in 
loose sand, slush, and pebbles, which had to be 








carefully timbered and shored up as the work ex- 
tended, and the want of space was very seriously 
felt. This made progress slow and difficult, and it 
was not till February 18 that the foundation was 
carried right across the bed, and then not to the 
full thickness. On February 24 the rear wall was 
just completed, and the front wall raised, though 
not to its full thickness, to a height of about + 7.00, 
or 25 ft. above the deepest place, except for a 
length of 40 ft. in the middle, which was from 
6 ft. to 7 ft. lower. The foundations of both walls 
in the deep portions were put down in cement 
concrete, but the cement, from whatever cause, did 
not set well, and the result was not altogether 
satisfactory. On February 24 there was a fresh, 
not very high, but unusual at that time. It would 
probably have done little or no damage had not 
one of the cofferdam piers given way, letting the 
water into the pool between the cofferdam and the 
upper cross-bank, the latter being, of course, 
topped and breached, and the water passing over 
the masonry. In the upper wall the gap unbuilt 
was large enough for the water to flow through at 
a very moderate velocity, and absolutely no damage 
was done. In the lower wall the top portion, 
which was quite fresh, was more or less injured, 
but the damage was, on the whole, much less than 
might have been expected. The lower cross-bank 
was, of course, breached, but not badly. The 
restoration of the earthen banks and pumping out 
the inclosure caused only three days’ delay, and 
work could have been resumed on the 28th, but 
the weather was so bad, and the river so high 
that little or nothing was done till March 5, 
after which there were no further interruptions 
(see our two-page plate). A certain amount of 
trouble was experienced in extending the front 
wall across the left flank bywash, owing to an 
unexpected dip in the rock, but this caused no 
serious difficulty. A vent was left in this portion 





of the wall for the passage of water into the left 
bywash, to be closed by a wooden shutter as soon 
as the masonry was sufliciently advanced. It was 
determined to leave the work for the season with 
the top of the wall at +20.00 above datum, with 
the exception of a length of 60 ft. on the left flank, 
which was to be left at +16.00, and by April 15 
this had been done, except the vent itself and a 
short length on each side, which was left to bond 
in with the masonry used in closing the vent. The 
shutter was then put down, and the vent built up 
as quickly as possible. This operation was inter- 
rupted by a rather heavy fresh on April 19, which 
passed over the lower portion of the wall and did 
some damage to the newest part of the work, an 
interruption peculiarly annoying when fever was 
getting serious and there was difliculty in obtaining 
labour. The work was, however, finally completed 
by April 26 (Fig. 8, page 689, ante, and Figs. 10 and 
11, page 715). While the walls were in progress 
piers with their crests at + 15.00 had been built be- 
tween those of the cofferdam piers on the right flank 
which came between the two walls, so as to increase 
the carrying capacity of the main bywash ; and the 
dam site was thus inclosed by a solid wall not 
liable to submersion except on comparatively rare 
occasions. The walls above described were not 
benched into the rock, as time was of the utmost 
importance. They were built on the natural sur- 
face, which was carefully cleaned, with ordinary lime 
mortar, except for 2 ft. thickness on the river face, 
which was laid in cement. The lime is of admir- 
able quality, moderately hydraulic, and has been 
exposed to some severe tests, which it has stood 
satisfactorily. The expense of Portland cement 
rendered its use in large quantities prohibitive. 
The succeeding season (July, 1890, to April, 
1891) was very favourable for the prosecution of 
work, the rainfall registered being 52in., or only 
about half the normal quantity. Accordingly opera- 
tions were continued with but few interruptions, 
and the river only once rose so high as to flood the 
whole site. The damage done on this occasion 
was infinitesimal, and there was every reason to be 
satisfied with the quality of the workmanship and 
materials. The leakage through the defective por- 
tions of the foundations of the front and rear walls 
rendered it impossible at once to begin filling in 
the centre with concrete and unadvisable to raise 
the river higher until the leaks were stopped. Work 
was therefore resumed without the aid of the con- 
crete machinery, for which some 22 ft. of head was 
necessary. Pumps were placed immediately bebind 
both front and rear walls, and parallel walls were 
built up under cover of the pumps to +16.00 in 
the one case and +5 in the other(i.e., to 34 ft. and 
20 ft. above the deepest bed of the river at these 
points), so as to be above the usual level of the 
river above and below the dam. These walls were 
built with great care of rubble masonry in lime 
mortar, and were founded on. the rock of the river 
bed, thoroughly cleaned. The bed was by nature 
rough and irregular enough to obviate any need of 
groovesor benches. The walls finished, the pumps 
were stopped and the water allowed to rise against 
them, and a thick layer of cement concrete was 
deposited in the water, in one case in skips, in 
the other by forcing grout down through pipes into 
broken stone previously tipped in. Neither method 
gives perfect results, but of the two the latter is 
best and quickest, if a trifle more expensive. In 
both methods the result is much improved if the 
material is allowed to set for two or three hours 
before immersion. When this concrete had set, 
the stagnant water above it was pumped out, and 
the rest of the space filled in with lime concrete 
well rammed. All leakage through both front and 
rear walls was thus suppressed, and work in the 
centre could be proceeded with. In the mean time 
the spaces between the +13.00 piers and the 
+16.00 piers on the right flank, which also leaked 
somewhat, were built up with rubble masonry, and 
a continuous solid wall formed. Also piers 12 ft. 
apart were built in continuation of the front wall 
on the right, on rock gradually rising from +3.00 
to +17.00, leaving vents to carry the river. By 
closing these vents one by one the river was to be 
elevated by degrees and diverted more and more to 
the right. The first three piers were washed away 
by a fresh, and it became necessary to close this 
portion behind a bank of sandbags. The force of 
the river was here considerable, and the foundation 
on which the sandbags rested being mostly débris 
from the earth crossbanks, sand, stones, &c., there 
was a great deal of percolation and sliding, but by 
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THE PERIYAR DAM, MADURA DISTRICT, MADRAS PRESIDENCY. 














Fic, 23. View or Interior of DAM INCLOSED BEFORE FOUNDATIONS WERE PUT IN ; OcTOBER, 1890. 


means of timbering and sheet-piling, this portion, 
some 40 ft. in length, was ae founded on solid 
rock and carried up to +25.00. The rest of the 
front wall was at the same time raised to +30.00, 
and then succeeding vents were closed until the 
river flowed at a bed level of +17.00. The inclosed 
portion of the main dam had in the meantime been 
thoroughly cleared, washed, and prepared for con- 
crete, which was commenced in December. Parallel 
walls of rubble masonry 2 ft. thick and about 12 ft. 
apart were first built from the wall on the right 
flank to the left bank, and between these the con- 
crete was rammed, the junction between the par- 
tition walls and the concrete being well grouted for 
each layer of 6in. to 9in. The partition walls 
were carried up to a height of about 6 ft. from the 
bottom and then stopped, and their position changed 
in order to break the joint as much as possible. 
By the end of March, 1891, the level of the main 
body of the dam was raised to an average of about 
~1.00. The river was also run into the turbine 
channel, the turbine started, and the machinery 
proved. Several alterations were found necessary, 
which had to be left to the ensuing season. Work 
ceased on March 31. 

During the next season work went on smoothly, 
and by April, 1892, the average level reached was 
+ 23.50, but it became evident that at this rate the 
dam would not be finished till nearly 1900. Accord- 
ingly a good deal of stone is now being broken by 
hand, and it is hoped that the dam will reach the 
+113 level in 1895, when a certain amount of water 
can be turned down the tunnel, and the year 1896 
should see the work completed. 

The tunnel through the watershed does not pre- 
sent many features of exceptional interest. The 
total length is 5618 ft., with a cross-section of 
12 ft. by 74 ft., with a fall of nearly 1 in 74. The 
anaterial is all solid syenite of varying hardness, so 











Fic, 22. Tue Pertyar River DURING A SMALL FRESH ; Avucust, 1890. 


that progress, though slow, does not offer any| erected, under a fall of 157 ft., the water being 
peculiar difficulty. Work was commenced at the’ brought in a channel to the spot from a reservoir 
lower end, where a 50 horse-power turbine was about 14 miles distant, formed by impounding a 
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following remarks on the subject: ‘‘ In an earthen 
dam it is essential that under no circumstances 
whatever shall a drop of water ever pass over the 
top of the dam, and, given the discharge of the 
river and the rate at which the work can proceed, 
the area of escape necessary is a matter of direct 
calculation. In the case of a masonry dam, how- 
ever, the conditions are entirely different ; it is 
necessary that the water should be diverted so as 
to allow the bed to be laid bare and the founda- 
tions properly put in; but for this (which can be 
done atadry time) a very small area of escape 
culvert is required, and when once the foundations 
are put in there is no necessity for diverting the 
river at all. It is only necessary to screen off the 
particular portion of the dam which happens to be 
still unset, and the water may be allowed to pass 
freely over the remainder. As a fact, many dams, 
both in Europe and India, have been constructed 
in this manner. The passing of the water under 
rather than over the dam is purely a matter of 
convenience and economy—convenience as avoiding 
too frequent interruptions, and economy because it 
may very well be that the constant shifting of 
frames and protective apparatus will actually cost 
more than an escape culvert of moderate size. It 
is obvious, then, that no comparison of the areas of 
culvert required for a masonry dam and one of 
earth has any value ; for the latter we must spend 
whatever sum may be necessary to prevent all 
chance of its being submerged, for the latter it 
would be folly tospend a couple of lakhs of rupees 
to prevent a submersion which may possibly cost a 
thousand.” In accordance with these views the 
escape culverts were designed as shown in Figs. 12 
to 16, with equilibrium shutters to control the velo- 
city of the water. The scheme was, however, peremp- 
torily vetoed by the professional advisers of the 
Government of India, on the grounds that the sluice 
would very soon be clogged by timber and rubbish, 
and would refuse to work during floods ; that, sup- 
posing it to remain in order, the eddy at the mouth 
would much reduce the discharge; that supposing, 
again, the tunnels to have answered all expectations 
during the construction of the dam, they would be 
a source of weakness to it when it was finished 
and when there was 135 ft. of head on them, 
that the water would first leak through and even- 
tually gather way and destroy the shutters and 
gear and empty the lake, and that when the lake 
was emptied it would probably be found that some 
irreparable injury had been done to thedam. As 
a matter of fact, the method advocated by Colonel 
Pennycuick has been adopted with success in the 
construction of other large dams, and sluices in them 
are at the present moment working without a hitch 
in very great depths of water ; and it is certain 
that this method would have been by far the most 
convenient, and would have obviated a vast amount 
of trouble, expense, and delay, which has since 
been incurred. The Government of India never- 
theless refused to be persuaded, and an alternative 
was devised in the shape of large syphons, 
which were to be lifted from time to time. 
This method was sanctioned, but entailed in reality 
far more serious difficulties than the other, and was 
never actually attempted. The course adopted has 
been to pass the water round the flank, and though 
it has answered its purpose hitherto, it has been a 
source of much trouble and expense, and is, as 
before mentioned, open to considerable criticism. A 
cross-section of the valley being as shown in Figs. 17 
and 18, piers are built as marked by the ‘eam up- 
right lines in the section, and by the black squares 
in the plan. These piers are 6 ft. square on top 
and 6 ft. apart transversely to the dam, built of 
rubble in mortar, and are notched on the outer edges 
so as to receive plank shutters. The main body of 
the dam is raised to a convenient height somewhat 
above the piers, and then two or three vents are 
closed in front by semicircular iron shutters (Figs. 
20 and 21), formed of pieces of a handy size, fitting 
to each other with flanges and bolts. By this means 
the river is raised a few feet and turned into the 
channel formed by a row of piers further up the 
side of the valley, and the piece thus freed from 
water is incorporated in the body of thedam. Of 
course in high floods the river es over centre 
and flanks alike; but such floods, though violent, 


are of short duration, and cause but little interrup- 
tion except during July and November, the months 
in which the monsoon is strongest. The great ob- 
jection to the scheme is that a series of vertical 
joints, connected by horizontal joints (Fig. 19), will 
eventually extend from top to bottom of the dam, 





and though the greatest care is taken in bonding, the 
effect cannot be for good. Also the piers, though 
strong enough to resist the river alone, cannot bear 
the shock of large trees carried down with great 
velocity. Every large flood witnesses the destruc- 
tion of several, and they are most troublesome to 
rebuild amid the swiftly running water which flows 
through the breach. Such of the flood water, too, 
as passes over the flank and not over the centre of 
the dam runs down the hillside with great violence, 
damages the turbine channel and endangers the 
workshed, and when the dam gets higher, will pro- 
bably give much trouble to control. A glance at the 
general site plan (Fig. 7) will show the course the 
water takes and the dangers in prospect. A work of 
this magnitude, however, constructed in a river of 
such size and violence, is certain to be productive of 
great difficulties, whatever methods are employed. 
Such as have already arisen (and they have been 
numerous and severe) have been successfully dealt 
with, and no doubt the staff, composed of men very 
able and devoted, will be competent to deal with 
others as they arise. The progress of the work 
hitherto gives ample warrant for this assurance ; 
and though there can be no doubt that the total 
cost will considerably exceed the original estimate, 
it will still be a paying concern, and a source of 
immense benefit to the arid plains beneath. 

Such an undertaking is sure to be prolific in 
catastrophes, and a passing reference may be per- 
mitted to the lamentable death by a machinery 
accident of Mr. H. 8. Taylor, the officer who was 
specially selected for the executive charge of the 
work from its inception, and to whose persistence 
and resourcefulness is greatly due the successful 
progress of the work during the first four years, 
when the difficulties were undoubtedly greatest 
and most harassing. In him the Public Works 
Department had an officer of great promise, highly 
esteemed both by his superiors and those who had 
the privilege of working under him, and deeply 
regretted by all who knew him. 





LONDON SOCIETIES.—No. XX. 
Tue Roya. Instirut1on—continued. 

On April 5, 1852, Mr. Brande, the popular Pro- 
fessor of Chemistry, resigned his office. The Insti- 
tution was not, however, left long without a suc- 
cessor competent to demonstrate and expound to 
the intellectual world of London, non-scientific as 
well as scientific, the latest achievements in science 
at home and on the Continent, and also by his own 
discoveries to increase the reputation of the ‘‘ Home 
of Science,” as the Royal Institution was then 
styled. 

On Friday, February 11, 1853, John Tyndall, 
Ph.D., delivered a discourse ‘‘On the Influence of 
Material Aggregation upon the Manifestations of 
Force,” the Duke of Northumberland, K.G., 
F.R.S., President, in the chair. Professor Fara- 
day and the managers were so much struck by the 
ability of the lecturer that at the monthly meeting 
of the members on Monday, March 6, following, the 
secretary announced that Dr. Tyndall had been 
invited to give a course of four lectures ‘‘On Air 
and Water,” on Saturdays, from May 21 to June 11. 
He was also asked to give a Friday evening dis- 
course on June 3. He chose for his subject ‘‘ Some 
Eruptive Phenomena of Iceland.” 

In this lecture he described the action of the 
geysers, propounded a novel theory as to their 
cause, and gave experimental illustrations in sup- 
port of his views. This theory will be dealt with 
later on. These lectures put Dr. Tyndall in the 
first rank as a scientific demonstrator, and from this 
time forward a ‘‘ Tyndall lecture” drew together 
an audience whose numbers were only exceeded by 
those attracted by men of such standing as Sir 
Charles Lyell or Professor Faraday. 

On Monday, July 4, he was unanimously elected 
Professor of Natural Philosophy, ata salary of 2001. 
a year, he being then 32 years of age. He shared 
the laboratory at first with Professor Faraday, and 
here he commenced the long and important series 
of researches which were destined to make him 
famous and to maintain the credit of the Royal 
Institution in the eyes of the world. 

The Visitors in their Annual Report for 1853 re- 
marked : 

“The appointment of Dr. Tyndall on July 4, 
1853, as Professor of Natural Philosophy in the 
Royal Institution, is one which the Visitors con- 
sider will tend to elevate the character of the 
Institution, more especially as experience has 





fully realised the high expectations which were 
previously entertained of his capacity and acquire- 
ments.” 

John Tyndall was the son of intellectual parents, 
though humble in station. He was born August 
21, 1820, at Leighlin Bridge, a little village near 
Carlow, in Ireland. Though his father was in 
very modest circumstances, he secured for him a 
sound English education at a school in the neigh- 
bourhood, and in addition himself bestowed great 
pains in exciting him to mental activity. His 
success was shown by the fact that in 1839, at the 
age of 19, he was appointed civil assistant to 
the division of the Irish Ordnance Survey which 
at that time was stationed in his native town. 

In 1844 he desired to try his fortune in America, 
but his wishes were thwarted by his friends, and 
he was engaged by a Manchester firm of engineers, 
Under them he was employed for about three 
years in engineering works connected with the 
railway systems then overrunning the country. In 
1847 an opportunity offered itself to him of break- 
ing away from the mechanical pursuits for which 
he was mentally unsuited, and he accepted an 
appointment as teacher at Queenwood College, 
Hampshire, an institution founded partly as a school 
for boys, partly as a training college for young men 
about to become engineers, farmers, &c. Here 
Tyndall devoted himself to the study of chemistry 
and physics in companionship with his friend Dr. 
Frankland, who was at the time resident chemist 
to the college. 

Drawn by the fame of Bunsen as a teacher, in the 
year 1848 the two friends John Tyndall and Ed- 
ward Frankland became students in the University 
of Marburg, in Hesse Cassel. Bunsen, Tyndall 
says,* behaved to him as a brother as well as a 
teacher, and he also made the acquaintance and 
gained the friendship of Professor Knoblauch, so 
highly distinguished for his researches on radiant 
heat. Pliicker’s and Faraday’s investigations filled 
all minds at the time, and towards the end of 1849 
Professors Knoblauch and Tyndall commenced a 
joint investigation of the whole subject of magne- 
erystallic action. Employing a method proposed 
by Dove, they examined the optical properties of 
the crystals, and their optical observations went 
hand in hand with their magnetic experiments. 
For a considerable time no fact of importance 
was added to those already published. At length 
they met with various crystals whose deportment 
could not be brought under the laws of magne- 
crystallic action enunciated by Pliicker. They also 
discovered instances which led them to suppose 
that the magne-crystallic force was by no means 
independent, as alleged, of the magnetism or dia- 
magnetism of the mass of the crystal, and were led 
to conclude that the deportment of crystals in the 
magnetic field was due, not to a force previously 
unknown, but to the modification of the known 
forces of magnetism and diamagnetism by crystal- 
line aggregation. 

An example of magne-crystallic action adduced 
by Pliicker, and experimented on by Faraday, was 
Iceland spar. It is what in optics is called a nega- 
tive crystal, and according to the law of Pliicker 
the axis of such a crystal was always repelled by a 
magnet. Tyndall and Knoblauch showed that it 
was only necessary to substitute, in whole or in 
part, carbonate of iron for carbonate of lime, thus 
changing the magnetic but not the optical character 
of the crystal, to cause the axis to be attracted. 
That the deportment of magnetic crystals is ex- 
actly antithetical to that of diamagnetic crystals 
isomorphous with the magnetic ones, was proved 
to be a general law of action. They showed that, 
in all cases, the line which in a diamagnetic 
crystal set equatorially, always set itself in an 
isomorphous magnetic crystal axially. By me- 
chanical compression other bodies were also made 
to imitate the Iceland spar. 

The researches published by Dr. Tyndall up to 
this time were the following: Diamagnetism and 
Magne-crystallic Action,” Phil. Mag., 1851; ‘‘ Laws 
of Magnetism,” Phil. Mag., 1851; ‘‘ Polarity of 
Bismuth, including an Examination of the Mag- 
netic Field,” Phil. Mag., 1851; and ‘‘ Poggend. 
Annalen. Experiments in Thermo-Electricity, with 
the Monothermic Pile,” British Assoc. Rep., 1851, 
Part 2; ‘‘On Air Bubbles found in Water,” 
British Assoc. Rep., 1851; ‘* Phenomena of a 
Water Jet,” Phil. Mag., 1851. These researches 
brought about Dr. Tyndall’s long connection with 
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the Royal Institution. It can be no better de- 
scribed than in his own words :* ‘‘In December, 
1851, after I had quitted Germany, Dr. Bence 
Jones, the hon. secretary of the Royal Institution, 
went to the Prussian capital to see the celebrated 
experiments of Du Bois Reymond; and influenced, 
I suppose, by what he heard, he afterwards invited 
me to give a Friday evening discourse at the Royal 
Institution. I consented, not without fear and 
trembling. For the Royal Institution was to me 
a kind of dragon’s den, where tact and strength 
would be necessary to save me from destruction. 
On February 11, 1853, the discourse was given, 
and it ended happily. I allude to these things that 
I may mention that though my aim and object in 
that lecture was to subvert the notions both of 
Faraday and Pliicker, and to establish in opposi- 
tion to their views what I regarded as the truth, 
it was very far from producing in Faraday either 
enmity or anger. At the conclusion of the Jecture 
he quitted his accustomed seat (at the corner of 
the front row), crossed the theatre to the corner 
into which I had shrunk, shook me warmly by the 
hand, and brought me back to the table.” 

The Duke of Northumberland, the President of 
the Institution, left the chair, and also warmly con- 
gratulated the daring young man, amidst the pro- 
longed applause of the members and their friends. 

This lecture was a memorable one in the annals 
of the Institution. One who was there stated that 
the logical sequence of his experiments was so 
striking, that by themselves alone they might have 
conveyed to the mind of the onlookers the points 
he wished to carry ; and when accompanied by the 
novelty of his quaint, pcetic, yet apt language, and 
his scientific fervour, the usually somewhat sober 
audience caught the excitement of the brilliant 
Irishman, and was carried away by an enthusiasm 
which expressed itself in such bursts of applause as 
have seldom, before or since, been heard in that 
historic theatre. 

From that time forth Professor Faraday spoke 
and acted as if he were content with the future of 
the Institution, having secured Tyndall as his 
successor. 

Begun in Marburg, continued in Berlin, and 
ended in the quiet laboratory of the Royal Institu- 
tion, the researches on diamagnetism and magne- 
erystallic action cover the first six years of Dr. 
Tyndall’s experimental work. It was difficult work, 
and the discipline it involved he esteemed of high 
value as a preparation for labours more difficult 
still. The forces to be investigated were so weak, 
and their action was so complex, that in dealing with 
them the extreme of delicacy had to be combined 
with the maximum of power. 

The first investigation of the series treated of 
the deportment of crystals and of other bodies 
possessing a definite structure in the magnetic 
field. Pliicker had discovered that deportment, 
and had deduced from it the existence of new 
forces and new laws, having an important bearing 
not only on the phenomena of magnetism, but on 
those of light. Faraday followed Pliicker, and 
added another to the list of forces already assumed. 
These forces were alleged to possess an individuality 
wholly distinct from magnetism and diamagnetism. 
Special experiments were executed by Faraday to 
prove that neither attraction nor repulsion had 
anything to do, and as a consequence that polarity 
could have nothing to do, with the phenomena. He 
concluded that the results were due to the inter- 
action of the magnetic force and the forces which 
built the crystal. He considered the force is not 
polar, for there is no attraction or repulsion, and 
after advancing a very striking series of proofs that 
neither attraction nor repulsion governs the con- 
duct of crystals in the magnetic field, he inferred 
that this new force was distinct in its character from 
the magnetic and diamagnetic forms of force. 

At this period the character of the diamagnetic 
force itself was a subject of doubt and discussion. 
Was it a polar force, like magnetism, or an unpolar 
force, like gravity? Diamagnetic repulsion ob- 
viously augmented with the strength of the operat- 
ing magnet. With feeble magnets it was hardly 
sensible ; with strong ones the repulsion was very 
sensible indeed. Was this enhancement of the 
action with the rise of magnetic power due io the 
magnet alone? Was there no response on the part 
of the diamagnetic body, such as the separation of 
the magnetic fluids, or the arrangement of mole- 
cular currents? Dr. Tyndall, Reich, and E. 
Becquerel answered this question in different ways, 

a7 “* Royal Inst. Proc., vol. v., page 243, 





but with the same result. It was proved that it 
was not the mere matter of the diamagnetic body 
(to which permanence of quantity must be ascribed) 
that was repelled, but something which, as in the 
case of magnetism, rose and fell within wide limits, 
in exact proportion to the rise and fall of the mag- 
netic power. 

The discussion of the question of diamagnetic 
polarity was warm and prolonged. After the dis- 
covery of diamagnetism, Faraday had thrown out 
the idea that its phenomena might be explained by 
assuming in diamagnetic bodies a polarity the re- 
verse of that of magnetic bodies. But he soon 
abandoned this hypothesis, and never afterwards 
became reconciled to it, The essence of magnetic 
polarity consists in the simultaneous and insepar- 
able existence or development of two hostile 
powers which, in action, always resolve themselves 
into mechanical couples. In Dr. Tyndall’s view it 
is here that the key of all Faraday’s difficulties— 
the solution of all the mechanical paradoxes which 
so perplexed him—is to be found. Passing from 
steel magnets to bars of iron in helices through 
which currents flow, the polarity of the iron is as 
certain as the polarity of magnetised steel. Do 
diamagnetic bodies under magnetic influence show 
this doubleness of action? Iron is repelled by a 
magnet, as well as attracted ; is bismuth attracted 
by a magnet as well as repelled? Dr. Tyndall 
answers this question emphatically in the atfirma- 
tive, and he says: ‘‘ Faraday, over and over 
again, observed this attraction ; but it came to him 
in the disguise of magne-crystallic action, in which, 
according to his view, neither attraction nor repul- 
sion had any share.” 

The subject of diamagnetic polarity was first 
definitely approached by Dr. Tyndall in 1851, but 
he had not at that time the apparatus and material 
needed to carry the inquiry out. 

Thanks to the Council of the Royal Society, 
apparatus of a special kind, devised by himeelf, was 
supplied to Dr. Tyndall, and resulted in a memoir, 
‘*On the Nature of the Force by which Bodies are 
Repelled from the Poles of a Magnet.”* The de- 
portment of diamagnetic bodies was subjected to an 
exhaustive comparison with that of magnetic bodies, 
and the antithesis between them, when acted on by 
all possible combinations of electro-magnets and 
electric currents, was proved to be absolute and 
complete. Under the same conditions of excite- 
ment, the repulsion of the one class of bodies had 
its complement in the attraction of the other ; the 
north and south magnetism of the one class had its 
complement in the south and north magnetism of 
the other. When the end of an excited iron bar 
was repelled by a magnetic pole, the end of a bis- 
muth bar, under the same influence, was attracted 
by the same pole. Every deflection, moreover, 
produced by the combined action of magnets and 
helices, in the one case, had its exact complement 
in the opposite deflection in the other. Noreason- 
able doubt, therefore, could rest upon the mind 
that the diamagnetic force possessed the same claim 
to the title of a polar force as the magnetic. In 
1856 the experiments were executed with a most 
delicate apparatus devised for Dr. Tyndall by Pro- 
fessor Weber, of Gottingen. With it the various 
objections which had been urged were entirely 
removed. The severest conditions laid down by 
the opponents of diamagnetic polarity were ac- 
cepted and fulfilled. Conductors and insulators-—— 
liquids and solids—were subjected to this new test, 
and by it also diamagnetic polarity was shown to 
rest upon as safe a basis as the old and long-recog- 
nised magnetic polarity itself. 

The argument was rounded off by the application 
of the doctrine of polarity to magne-crystallic 
phenomena. By combining with the doctrine of 
polarity the differential attraction and repulsion, 
first observed in the case of bismuth by Faraday, 
and extended to other crystals and to compressed 
substances by Dr. Tyndall, all difficulties disappear, 
the cases cited by Faraday to prove that neither 
attraction nor repulsion was involved in these 
phenomena being, in Dr. Tyndall’s view, simple 
mechanical consequences of the contemporaneous 
action of both attraction and repulsion. 

Of this Faraday wrote to Matteucci in 1855, and 
Dr. Tyndall says he has no reason to belieye that 
the views he expressed were ever changed : 

‘*T cannot help thinking that there are many 
apparent differences amongst us (i.e., natural 

ilosophers) which are not differences in reality. 
F differ from Tyndall a good deal in phrases, but 








* Phil. Trans., 1855, p. 1, being the Bakerian Lecture. 





when I talk with him I do not find that we differ in 
facts. That phrase ‘polarity,’ in its present un- 
defined state, is a great mystifier. Well, I am con- 
tent, and I suppose he is, to place our respective 
views before the world, and there leave them. 
Although often contradicted, I do not think it 
worth while reiterating the expressions once set 
forth or altering them, until I either see myself in 
the wrong or misrepresented, and, even in tke 
latter case, I let many a misrepresentation pass. 
Time will do justice in all these cases. 

‘* One of your letters asks me, ‘ What dc you con- 
ceive the nature of the lines of magnetic force to 
be? Ithink it wise not to answer that question 
by an assumption, and, therefore, have no further 
account to give of such physical lines than that 
already given in my various on aso The last 
paragraph, 3299, expresses tiuly my present state . 
of mind.+ 

‘* The use of lines of magnetic force (without the 
physical) as true representations of nature, is to 
me delightful, and as yet never-failing ; and so 
long aa I can read your facts, and those of Tyndall, 
Weber, and others by them, and find they all 
come into one harmonious whole, without any con- 
tradiction, I am content to let the erroneous ex- 
pressions by which they seem to differ, pass un- 
noticed. . . All Tyndall's results are to me simple 
consequences of the tendency of paramagnetic 
bodies to go from weaker to stronger places of 
action, and of diamagnetic bodies to go from 
stronger to weaker places of action, combined 
with the true polarity or direction of the lines of 
force in the places of action. 

‘*These principles, orratherlaws, explaintome all 
those movements obtained by Tyndall, and there- 
fore I do not see in his experiments any proofs of 
a defined or inverse polarity in bismuth, beyond 
what we had before. fie has worked out well the 
antithetical relations of paramagnetic and dia- 
magnetic bodies, and distinguished mixed actions 
which by some have been much confused ; but the 
true nature of polarity, and whether it is the same 
or reversed in the two classes, is to my mind not 
touched.” 

Of this letter Dr. Tyndall says: “I think it 
probable that, as regards diamagnetic polarity, 
Faraday and myself were sometimes looking at two 
different things. I looked to that doubleness of 
action in which the term polarity originated, and 
which causes electricity, as well as magnetism, to 
be regarded as a polar force. Faraday, I doubt 
not, had his mind fixed upon his lines of magnetic 
force. To this conception, moreover, though it 
formed the guiding light of his researches, he never 
gave a mechanical form. {” 

Of this trying time Dr. Tyndall afterwards 
wrote: ‘*I ventured to differ from him (Faraday) 
emphatically. It was done out of trust in the 
greatness of his character ; nor was the trust mis- 
placed. He felt my public dissent from him, and 
it pained me afterwards to the quick to think that 
I had given him even momentary annoyance.§ It 
was, however, only momentary. His soul was 
above all littleness, and proof to all egotism. He 
was the same to me afterwards that he had been 
before ; the very chance expression which led me 
to conclude that he felt my dissent being one of 
kindness and affection.” 





THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorresPonpenr. ) 
(Continued from page 689.) 
Wir no ordinary subject for thought, and one 
which might readily produce a first-class nightmare 
if we thought of Chinook, we retired to our hotel, 





* Phil. Mag. 3301-3305. 

+ Phil. Mag., June 1852, page 427: “ Having applied 
the term ‘line of magnetic force’ to an abstract idea, 
which I believe represents accurately the nature, condi- 
tion, direction, and comparative amount of the magnetic 
forces, without reference to any physical condition of the 
force, I have now applied the term ‘ physical line of 
force’ to include the further idea of their physical nature. 
The first set of lines I affirm upon the evidence of strict 
experiment. The second set of lines I advocate, chiefly 
with a view of stating the question of their existence . . . 
I still a om with some hesitation.” 

: all. ‘‘Diamagnetism and Magne-crystallic 
Action® New edition. 1888, ste 

§ It is within the knowledge of the writer that Fara- 
day’s expression to a dear friend who sympathised with 
him was this: “Iam very sorry, but I am sure that 
Tyndall will be much more sorry.” 
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and the next morning were speeding towards 
Tacoma and Seattle, from which latter place we 
were to embark for the trip to Alaska. But before 
entering upon this Alaska journey we were to 
spend several days at these cities in the order 
named, and to enjoy to its fullest extent that 
abundant and cordial hospitality which every 
Eastern man of the right sort experiences at the 
hands of his Western brother. The distance is 
but 145 miles, and the trip proved a most delightful 
one, our route lying through some of the most 
beautiful and fertile valleys imaginable. Thirty 
miles from Portland the train is run upon a deck 
ferryboat and transferred across the Columbia 
River, which is very swift at this point, to Kalama, 
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and the traveller passes from the great State of 
Oregon to the State of Washington, a State only 
lately formed from a Territory, but inhabited by 
people whose energy and keenness are unequalled 
by any encountered in our travels. 

By some mysterious means they were fully in- 
formed of our coming, and had out their committees 
to meet us—business men of standing, jolly, 
cordial, and hospitable to any extent. They meant 
we should have a most delightful opinion of 
Tacoma, and it is hardlynecessary to say their wish 
was fulfilled. On the evening of our arrival we 
were entertained at the Commercial Club, and the 
next morning were taken to see the city. As a 
tribute to the enterprise of our country, this city 








and Seattle are probably super-eminent. One must 
be extremely careful to name them together and in 
proper order, for the jealousy between these queen 
cities of Puget Sound is carried to an almost ridicu- 
lous extreme. The writer therefore visited Tacoma 
and Seattle on the way to Alaska, and Seattle and 
Tacoma on the return. So at present, being on 
the way up, we will take Tacoma first. In 1880 
there were 1098 inhabitants here, and in 1890 
35,858. Atthe time of our visit there were more 
people there—just how many more the writer can- 
not say, nor would he say if he knew; for the 
respective census of these cities is one of the 
tender points at issue between them. Tacoma, as 
appears from a glance at the map already given, 
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lies on Puget Sound, at the head of this great body 
of water. Itis located ona high bluff, and was 
at one time the terminus of the North Pacific 
Railway. A very good general view of the city is 
given in Fig. 67. If, however, the reader thinks 
this to be a mushroom town, he is very much mis- 
taken. It is full of life, and has come to stay. The 
main street, Pacific-avenue, abounds in fine 
buildings, and many more are under construction. 
A glance at Fig. 68 will show the character of these 
structures, which will compare favourably with any 
in the larger cities. In one year the buildings 
erected, reached a value of 5,901,000 dols. The 
electric roads run in every direction, and the traffic 
on them is enormous. Like all growing towns in 
the United States, the benefit of popular education 
is fully recognised, and Tacoma has several fine 
school buildings. The Opera House is also a 
beautiful structure, handsomely decorated, and 
has the accessory of elegant scenery together with 
a fine stage and ample auditorium. Being on the 
Sound, and having extensive water facilities, the 
shipping interests are naturally prominent, and 





many vessels are collected at the wharves, not only 
coasters, but steamers sailing to China and Japan. 
Naturally these various craft require good dry 
docks, and there is a full supply of this accom- 
modation. 

The waters of the Sound are full of fish, and this 
industry is in a very flourishing condition. The 
amount taken at one haul brings to mind some of 
the stories of the Bible, and in evidence Fig. 69 
is offered to the reader. Tacoma can also boast of 
a church which, though of comparatively modern 
construction, has the oldest church tower in the 
United States, for it is a tree which, at a moderate 
computation, started at least 400 years ago. 

Early on the morning after our arrival, our hosts, 
who had reluctantly taken leave of us at a late hour 
the night previous, mustered in force, and took us to 
the Northern Pacific shops, located about five miles 
from the city, and which had just been completed. 
There had been great strife among the various places 
for the location of these shops, but Tacoma won, 
and the result isa series of shops that any railroad 
might be proud of, containing the latest and most 


Fic. 76. 
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improved forms of machinery. The exterior is 
shown in Fig. 70. At the time of our visit these 
shops were running, and turning out fine work. 
They cost 1,000,000 dols., and pay 40,000 dols. in 
monthly wages. Among other institutions, Tacoma 
has 19 banks, which seem to be thriving. Return- 
ing from this trip, the party were taken to the per- 
manent Exposition Building and shown some of the 
resources of the State, which were a great surprise, 
for they appeared to include about all the useful 
minerals known, and fruit of a character and size 
that were simply astonishing, We next went toa 
smelter which had an output of 855,000 dols. in 
1891, and paid 75,000 dols. in wages. The people of 
Tacoma, with wise forethought, were laying out a 
park in a location overlooking the Sound. It con- 
tains 700 acres, and was in that stage of develop- 
ment where they were pulling up stumps and 
making drives. With the usual energy of the 
people, one visiting it now, some three months 
after, might expect to find completed roads, foun- 
tains, and statuary. The outlook from this park 
will be a most delightful one, for the visitor can 
gaze for miles along the Sound from the point of 
the bluff on which it is located. 

Like Portland, Tacoma has its mountain, and 
a fine one it is, rising 14,400 ft. into the clear sky, 
its top crowned with eternal snow. A view of the 
summit of this mountain, from a photograph taken 
above the clouds, is given in Fig. 71. There is, how- 
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ever, one drawback to the pride which the people of 
Tacoma feel in the possession of thiz great natural 
advantage, and that is that it isalsoclaimed by their 
rivals in Seattle, since it is located at nearly the 
same distance from each city. Their only satisfac- 
tion is that they call it Mount Tacoma, while 
the Seattle people scorn this title, and call it 
Mount Ranier. Woe betide the stranger who for- 
gets the distinction and fails to give it the proper 
name in each city! There have been cases of 
mysterious disappearance which are attributed to 
this blunder ; and so, after speaking with great 
pride of Mount Tacoma, we bade farewell to our 
genial hosts and started for the neighbouring city, 
where we spoke with equal delight of Mount 
Ranier. Our journey was most delightful, and 
the road ran through a lovely valley filled with 
growing towns, while on either side of the track we 
were pleased with the sight of great hop-fields, one 
of which is to be seen in Fig. 72. A good de- 
scription of this industry is given in the paper issued 
at Tacoma, and it is here given in full : 

The profits realised from the careful cultivation of ho 
in the State of Washington are large. The average yield 
of hops in New York and in the hop districts of England 
and Germany is not more than 650 lb. to the acre, while 
the average of Washington hops is 1600 Ib. to the acre. 
T have harvested 168 tons off 170 acres, and in several 
instances coming within my own personal knowledge, over 
4000 lb. per acre have been harvested. The cost of pro- 
ducing hops in New York is not less than 15 cents per 
pound, and in England an average of at least 18 cents 
per pound is reached. In the State of Washington the 
average cost is less than 10 cents per pound, so that 
Washington hop-farmers frequently sell at a profit, while 
others, producing at a higher cost, are selling at a loss, 
For five years, from 1886 to 1890 inclusive, I have kept 
accurate account of the production of one farm of 61 
acres which I havein hops. During this time there were 
grown and marketed 574,602 lb. of hops, which sold at 
an average of 173-5 cents per pound, aggregating 
101,129.95 dols. The cost of production was 9 cents per 
pound, or 51,714.18 dols. The net profit, therefore, from 
the 61 acres for five years was 49,415.77 dols, an annual 
average of 9,883.15 dols., and a yearly net profit per acre 
of 162.02 dols, 

Concerning the crop of 1891 I would best repeat what I 
said in a bulletin to the trade issued September 24: ‘‘ We 
selected and picked separately the yield off 816 hills of 
hops growing on a compact lot of ground of the Puyallup 
Hop Company’s yard at Kent, and obtained 214 boxes of 
hops, which weighed 24 1b. of cured hops per box. The 
hills of hops are 7 ft. apart, with but two vines to the pole, 
and one poleto the bill. It takes 889 hills to make an 
acre. Atthe rate this compact block of land, consisting 
of 816 hills, yielded, an acre would yield 55921b. of dry 
hops. Knowing that yield was enormous, and that this 
statement might be questioned, I have taken especial pains 
to prevent any mistake. One man was detailed to keep the 
account as the hops were picked, reporting meanwhile to 
Mr. Arthur Titus, of Kent, who was the field superin- 
tendent, and who makes affidavit as to the correctness of 
the count of boxes. I can myself certify as to the area of 
the land. No extra care of these hops was taken, nor 
was there any fertilising material used. This is the 
greatest yield on record, and entitles Washington to be 
known asthe banner hop district of the world, and the 
——- Hop Company as having produced the largest 

ield on record for a single acre, and a further record of 
aving just harvested 126 tons off 125 acres.” 

About 35 miles of ride brought us to Seattle, 
which, like Tacoma, is on Puget Sound, and, like 
it also, has grown in a most marvellous manner. 
In 1859 the place appeared as shown in Fig. 73; 
but in 1880 it had 4533 people, and in 1890 the 
census was 43,914. In 1892 it had more, but on 
this point the writer will again preserve a marked 
silence as to numbers, as he does not wish to offend 
either city, since the hospitality of both was so 
lavish and so enjoyable. Seattle is also located on 
a bluff, and by this it is not to be understood that 
it means anything more than the natural location. 
On our arrival we gladly sought an hotel for a rest 
previous to our journey to the far north ; but this 
was not to be, as we speedily found out, for Seattle 
had a reception committee to look after strangers, 
and they were just as bright, and just as kind, and 
just as cordial as those we had recently leftin Tacoma. 
They were proud of their city, and wanted us to see 
it and join in this pride ; so we started to look at 
the buildings and their system of cable and electric 
railways. The city was destroyed by fire in 1889, 
and the newer and finer city has risen phoenix-like 
from the ashes. 

The name is taken from an old Indian chief, and 
had it been possible for our enterprising committee 
to have performed the miracle of the witch of Endor, 
no doubt we should have seen him ; but, failing in 
this, they proceeded to show us his daughter, a 
woman of great age as well as of large girth. 
Starting then from Hotel Ranier, which stands on 
the summit of a high hill and commands a most beau- 


tiful view of the Sound, we descended five terraces 
before reaching the water front, each terrace being 
occupied by a fine broad street filled with imposing 
buildings. 

That the reader may fully understand that these 
buildings will bear comparison with those of any 
city in the world, he is invited to inspect Figs. 
74, 75, and 76. The Pioneer Building in Fig. 74 
stands on the site of the little wooden build- 
ing shown in Fig. 73. The interiors are quite in 
keeping with the elegance of the exterior. Many are 
wainscoted in coloured marble, and all have quick 
elevators. The County Court House stands on a 
summit not far from the Ranier, and forms an im- 
posing feature in the landscape. A view of it is 
given in Fig. 76. The year after the fire no less 
than 13,547,000 dols. were expended in buildings 
and public improvements, and the jobbing business 
for that year was 31,000,000 dols., and the output 
of the manufactories 11,000,000 dols. 

A short distance (about three miles) from the 
city is a beautiful lake, some 18 miles long, known 
as Lake Washington. This is one of the summer 
resorts of Seattle, and having chartered a steamer 
as soon as our arrival was noted, our kind enter- 
tainers took us for a trip on the lovely sheet of 
water, which lies like an immense mirror at the foot 
of the surrounding hills. We sailed among the 
islands, landing at one, and tinished the day by a 
dinner prepared at a lakeside house and served on 
the balcony. 

It was at Lake Washington these citizens en- 
deavoured to have the United States Government 
establish a navy yard, so that the vessels, although 
within easy reach of the ocean, should still be 
floating in fresh water. An outlet was planned into 
Puget Sound, and will, nodoubt, soon beconstructed ; 
for the size of an enterprise never daunts our 
Western inhabitants. A public park is being laid 
out—indeed, is already laid out to a considerable 
extent—along the shores in lovely groves, and on 
Sundays 5,000 to 10,000 people assemble there, 
being brought by various lines of street railways. 
These roads run through woods and among stumps 
in the trip, for the country is still wild. It was 
stated that a bear and a mountain lion were seen on 
the track the day before our arrival. 

The United States Government, however, did not 
take kindly to the Lake Washington site, and 
selected one at Point Orchard, some 16 miles from 
Seattle. Probably the pressure from this city and 
Tacoma was such as to lead toa middle course ; at 
all events, the Government has located there and 
commenced construction. It has great possibilities, 
and is a well-chosen site. We were taken there by 
one of our hosts in his beautiful steam launch, built 
by Herreshoff ; this boat can readily make from 
16 to 20 miles per hour, and the trip was thoroughly 
enjoyed. 

(To be continued.) 





GAS ENGINE IGNITING TUBES. 

To THE EprTor oF ENGINEERING. 
Srr,—I find lava to be an excellent material for gas 
engine igniting tubes. 
ne having been used for about seven months eight 
hours a day does not show the least defect. They are 
practically indestructible. 
Yours respectfully, 

C. W. Weiss, 
New York, November 22, 1892. 





BRIDGES ON THE TRANSANDINE 
RAILWAY. 
To THE EpiToR OF ENGINEERING. 

S1r,—I have noticed this article in your issue of the 
2nd inst. From the description given therein of a 246-ft. 
span, I feel surprised to find that such a rickety con- 
cern as this should be adopted by any engineer in these 
days of knowledge and experience in bridge building. 
t will be interesting to learn what amount of lateral 
deflection takes place in it when a long train of high 
vehicles is ing over during a strong gale of wind 
blowing against its side (should it be left standing). 
As to the question you ask, ‘‘How could American 
firms offer to build the bridge in as few weeks as the 
English firms required months?” the answer is correctly 
iven: that their system of bridge building enabled it to be 
one, This, as a sample of the system, explains it, and 
so also does the great Hawksbury Bridge in Australia, 
made so cheaply and expeditiously by an American firm, 
about which an interesting article as to its ‘‘ peculiar 
behaviour” or lateral movement appeared in your paper 
soon after it was in use. 

A careful responsible engineer will always design his 
own work in all its details ; if he has no capable assis- 
tant he will call in the aid of an expert in the art of iron 


smart (i.e., cheap and quickly), but must, of course, be 
ceoees to doit according to the templates he happens to 
ave, 
Yours truly, 
Expert oF Forty YEARS’ EXPERIENCE, 
Westminster, S.W., December 5, 1892. 





ALUMINIUM. 
To THE EprtoR OF ENGINEERING. 

Srr,—The following facts and figures will doubtless be 
interesting to many of your readers. The metal alumi- 
nium, of which the general public sees so little, is never- 
the less the most abundant of all metals. Nota hill nor 
valley exists in the universe which does not contain it. 

Those who have not made mineralsand metals a special 
study, will be startled when told that there is ten times 
more of this metal in the world than there is of iron, lead, 
copper, zine, nickel, gold, and silver combined. Besides 
being abundant, aluminium possesses in itself qualities 
peculiar to no other individual metal. It isstronger than 
iron, whilst it is as malleable as copper ; it is as hard as 
silver, whilst it is only one-fourth the weight of that 
metal; it is white as polished steel, whilst, unlike that 
metal, it is unaffected by the atmosphere—that is, it does 
not corrode or rust, It may well be asked, If aluminium 
is so plentiful, and if it possesses so many excellent quali- 
ties, why is it not more extensively used? The answer 
is, it is too dear. Its 4 price has arisen from the 
difficulty, which hitherto has existed, in separating the 
metal from its combinations as formed in nature. The 
ore of iron has only to be thrown into a blast furnace, 
along with a flux, and the metal flows; but it is otherwise 
with the ore of aluminium ; it has hitherto declined to be 
treated so expeditiously. A cheap method of attaining 
the end in view has been the quest of chemists and 
metallurgists for years. This long-sought-after process 
has been at last discovered by a Dr. Meyer, of Berlin, by 
which the metal can be produced at about twopence per 
pound (in 1828 the price was 1000/. per pound) ; the price 
to-day is about 4s. per pound. 

The time, therefore, seems not to be far distant when 
aluminium will take the place of iron, copper, and brass 
in the construction of everything where strength, light- 
ness, and durability are essentials, and it would be hard 
to mention any engineering construction intended for use 
on land or water, and it might be added in air, where 
these three qualities are not a necessity. 

I am, Sir, your obedient servant. 


EBROF, 
London, December 6, 1892. 





UNIFICATION OF THE NAVY. 
To THE EDITOR OF ENGINEERING. 

Srr,—-Permit me to say that I think the letter of your 
correspondent ‘‘ Cruiser,” in your issue of the 2nd inst., 
is an omen of good for the future of the British Navy. 

There is an absence of prejudice in his discussion of the 
engineer question which is truly welcome, and there is 
such a desire shown for fighting efficiency, regardless of 
class interests, that I can only wish that every executive 
and every engineer officer in and out of the Navy will 
treat the matter in the same spirit and in similarly 
courteous language. It would be very agreeable to me if 
I could accept ‘‘ Cruiser’s” proposals en bloc, but that I 
cannot do at the present moment. The views I hold on 
the subject have been of thirty years’ growth; and although 
I have been the advocate of rapid progress, I am indis- 
posed that a big leap in the dark should be taken. 

I am entirely in favour of a judicious unification of 
forces in the Navy for the accomplishment of the one object 
of our Navy—the effectual utes of any enemy we may 
have to meet in future. But the unification must be 
effected in such a manner as to obtain the highest fighting 
efficiency, and not to sacrifice fighting efficiency for an 
ideal unification. 

A quarter of a century ago I supported by my pen the 
abolition of the separate line of navigating officers, and 
advocated the employment of executive officers, in lieu 
of civilians, as naval instructors. I would have gone 
still further, and would have advocated the appointment 
of executive officers in the accountant branch of the Navy 
if Ihad seen that a fair number of those officers were 
willing to qualify for that work. 

But I certainly would not have thrown open to execu- 
tive officers appointments in the medical department of 
the Navy, altoagh during the ‘‘ sixties” some executive 
officers asked in the service journals for that ‘‘ unifica- 
tion,” because they objected to the social status of the 
medical officers of those days. I cannot at present see that 
the unification of the whole Navy would increase the fight- 
ing efficiency of the Navy, any more than the unification of 
the infantry, cavalry, artillery, and engineers would in- 
crease the efficiency of the Army. Unification may be 
carried too far, just as decentralisation may be carried too 


s 


r. 
I have been the advocate for over a quarter of acentury 
of simplification and unification, yet I would not sacrifice 
fighting efficiency for any scheme of mere uniformity or 
unification. 

It ie quite right that executive officers should express 
their opinions on the naval engineer question; but the 
engineers of all descriptions who have, during the last 50 
years, made the world what it is now, might also express 
a valuable opinion on the utility or inutility of those 
engineer officers who may be brought up devoid of handi- 
craft skill and workshop practice. 

Naval cadets on board the Britannia used to be taught 
the handicraft skill of the sailor—to knot and splice, &e.— 
and it was not considered degrading. Why then should 
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the engineer cadet have his ‘‘ handicraft skill divorced 
from the mechanical and scientific knowledge requisite 
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for the successful working of marine engines”? Handi- 
craft skill, and a great dealof it too, will be required to 
repair the ship and machinery after an action, and surely 
the officers who direct the handicraftsmen should them- 
selves have some handicraft skill and knowledge of work- 
shop practice in all its branches. 

I am altogether averse to engineer cadets wasting 7 
time in acquiring a very high degree of dexterity wit 
the tools, and I quite approve of the reduction of the time 
to be spent by the engineer cadets in the factories; but I 
cannot admit that it would add to the efficiency of the 
service to dispense entirely with manual skill and know- 
ledge of the use of tools and workshop practice. 

But there is another question to be considered: 
Would the entire unification scheme benefit or injure 
the officers? I think it would injure them very much, 
and that it would destroy much of their zeal and 
enthusiasm for the service, by rendering promotion more 
remote and uncertain than it is now. 

In January last I find there were about 232 com- 
manders, 833 lieutenants, and 175 sub - lieutenants, 
making a total of 1240 executive officers below the rank 
of captain; and there were only 173 captains, so there 
were about seven executive officers to every captain. At 
the same date there were 688 engineer officers below the 
rank of captain. Supposing the entire unification scheme 
referred to by ‘‘Cruiser ” to be carried into effect, we 
certainly could not afford to have the total number of 
officers reduced, consequently we should have 1240 + 688 
= 1928 officers to 175 captains, or 11 excecutive officers 
to every captain, thus reducing the chances of promotion 
by about 60 per cent. 

The question the present engineer officers have to face 
is this: The lieutenants (N) who have taken to navigat- 
ing duties are supposed to be in line for promotion to the 
ranks of commander and captain; what proportion of 
these lieutenants (N) have been promoted to those ranks ? 
Have not the lieutenants (N) m very much passed 
over? If the executive rank of lieutenant (K)—that is, 
lieutenant for engineering duties—were established, what 
proportion of lieutanants (E) would become commanders 
and captains? 

The naval service at present is a lottery wherein there 
are many more blanks than prizes; if the entire unifica- 
tion scheme referred to by ‘‘ Cruiser” were adopted the 
number of blanks would be largely increased, unless the 
rates of full, half, and retired pay were entirely recast 
and increased about 30 per cent. 

Whilst I have no hesitation in asserting my conviction 
that the naval engineers of former days were quite un- 
fitted for executive authority and command, I am equally 
confident in my belief that the engineer officers of the 
present and future will make splendid combatant officers 
if properly organised, and given executive rank and con- 
trol of the whole mechanical staff on board, whether they 
be entitled to succeed to the command of ships and fleets 
or not. 

Asto what anavalengineer can do inthe way of command 
and organisation may be seen in a book entitled ‘‘In the 
Lena Delta,” by G. W. Melville, the Engineer-in-Chief of 
the United States Navy. It is a modest narrative, a 
plain unvarnished tale, of the triumph of moral courage, 
mental capacity, and physical endurance over frost and 
snow, disease and starvation, when the naval engineer 
Melville was in command of the survivors of the unfortu- 
nate Jeannette Polar expedition. 

I have neither relatives nor friends in the Navy; all I 
care for is the fighting efficiency of the Navy—efficiency 
for the hour of battle and for the week afterwards ; and 
the organisation which will secure that efficiency in the 
best manner is the sole object of my having troubled you 
with this and my former letters. 

Tam, Sir, yours faithfully, 
GEORGE Quick, Fleet Engineer (retired). 
Bournemouth, December 5, 1892. 





OXYGEN GAS. 
To THE Eprror oF ENGINEERING. 

Sir,—The employment of oxygen for the limelight and 
other purposes has increased enormously since the com- 
mercial introduction of the Brin method, by which the gas 
is separated from atmospheric air by a now well-known 
chemical process. The gas so obtained is practically 

ure, analysis showing that as now supplied by the 
rin companies it contains on an average 95 per cent. of 


‘oxygen, the remaining 5 per cent. consisting of inert 


nitrogen. 

The success of this comparatively new industry has 
been so marked that, as anatural result, competitors with 
rival processes have come forward. Some of these met 
with failure at anearly stage of their career, but others 
are supplying oxygen to the public. This is by no means 
a state of things to be deplored from the consumer’s point 
of view, if the product from the one source is as good as 
the other, for benefit generally arises from healthy com- 
petition. But when the rival product turns out to be 
not oxygen. but a half-and-half mixture of oxygen and 
air, with aslight excess of the latter, the competition is of 
a decidedly unhealthy character, and is correspondingly 
bad for the consumer. I recently obtained a sample of 
gas from a dealer, which on testing (with a Hempel 
absorption a oy with metallic copper and 
ammonia) found to @ mixture containing only 
60.6 percent. of oxygen. I next tested the illuminating 
value of this highly diluted oxygen with a limelight jet, 
and for sake of comparison p by its side a pre- 
cisely similar jet supplied with Brin’s oxygen, and, as 
might have been expected, the light given by the former 
was little more than one-half as intense as that afforded 
by the latter. With the good oxygen the lime cylinder 
was quickly pitted, whilst the other showed no symptom 





of destruction. It is also to be remarked that the con- 
sumption of the diluted gas is, for a given period, about 
one-third more—striving with both jets to get the best 
possible light—than that of good oxygen. Onthesame 
rinciple, a mountaineer at a fi h altitude will pass more 

rarefied) air through his lungs than he will when he is in 
the valley breathing that which contains the normal 
quantity of oxygen. 

As this matter is of great importance to many workers, 
I trust that you may be able to find room in your valued 
publication for these words of necessary caution. 

I an, Sir, your obedient servant, 
T. C. Hepwortn, 
Author of ‘‘ The Book of the Lantern,” &c. 
45, St. Augustine’s-road, Camden-square, N.W., 
December 6, 1892. 





THE BUTTERLEY IRON WORKS. 
To THe Eprror or ENGINEERING. 

Srr,—In reference to a short paragraph in your issue of 
last Saturday to the effect that we had given notices to 
terminate the engagements of all the men employed by 
us at our Codnor Park Iron and Steel Works, and that 
it was our intention to close these works, will you kindly 
allow me to say that, although notices have been given to 
certain classes of our workmen to this effect, this has 
only been done preparatory to a readjustment of wages, 
and that if the men affected are prepared to recognise the 
gravity of the situation—the impossibility of carrying on 
the works with the cost of production exceeding the price 
obtainable in the open market—and are prepared to make 
some sacrifice in their daily earnings, we shall keep open 
the works and do all that is possible to secure for them 
regular work in the future as we have done in the past. 

I will further add that certain classes of our workmen, 
whose wages are reguiated by the South Staffordshire 
Wages Board, are not affected by the notices in question. 

TI am, yours faithfully 
(For the Butterley Company, Limited), 
FitzHERBERT WRIGHT, Managing Director. 
Butterley Iron Works, near Alfreton, 
December 7, 1892. 





PATENTS IN EGYPT. 
To THE Epiror oF ENGINEERING. 

Sir,—It may interest many of your readers to learn 
that means are now available for the protection in Egypt 
of inventions patented in this country. An essential re- 
quirement is the registration at Cairo of a copy of the 
foreign patent, together with the specification thereto. 
Number 1 on the newly established register relates to 

r. M. J. Paul’s appliances for coaling vessels, described 
as having been patented in Great Britain, France, and 
elsewhere, and is gazetted in the official journal of the 
7th ultimo. Iam, Sir, your obedient servant, 

G. G. M. HARDINGHAM. 

191, Fleet-street, London, E.C., December 3, 1892. 





THORNEWILL AND WARHAM’S WINDING 
ENGINES. 
To THE Epiror oF ENGINEERING. 

Srr,—I should be sorry to think I had taken advan- 
tage of your favour to publicly criticise in an adverse 
manner the diagrams of Messrs. Thornewill and War- 
ham’s engines without either justification or suggestion 
of practicable improvement. When they have given my 
arrangement a little sober consideration they will find 
that it carries out my promise in its entirety, that it 
possesses the “‘ doubtful ” qualification that the admission 
valves remain closed at mid-gear ‘‘ although the angular 
advance is as much 30 deg.,” and that, generally, it is 
capable of operations and results they at present have no 
conception of. Thanking you, 

I am, yours truly, 
Jas. DUNLOP. 

10, Vincent-street, Bolton, December 3, 1892. 








ENGLISH COMMERCIAL ENTERPRISE 
ABROAD. 
To THE EpitoR oF ENGINEERING. 

Sir,—I have read Messrs. John Birch and Co.’s letter 
which appeared in your issue of October 28. Nothing 
but good can arise from firms of Messrs. Birch and Co.’s 
high standing endeavouring to improve our position in 
the markets of the world, but I think they might, with 
advantage, go further afield, and I would suggest that in 
doing this they tg us their opinion of the effect on our 
foreign trade of the conduct of certain middlemen whose 
mode of doing business does more to injure the credit of 
English manufacturers than any deficiency on the part of 
the latter in the construction of packing cases. 

Although not myself a manufacturer, I am very closely 
identified with them, and for the past 25 years have had 
large quantities of machinery made for me for all parts 
of the world, and I cannot say that I have had any reason, 
as a rule, tocomplain of the packing. I would rather, 
however, havea gi machine imperfectly packed than 
a bad machine well packed, and I have never yet found 
an export agent who was prepared to contribute out of 
his pocket the cost of any extra packing ; but manufac- 
turers are asked times out of number to give in the cost 
of packing without charge, in order, as the agents say, that 
they may secure the order. 

As for the alleged superiority of our foreign rivals in 
getting out estimates, I will admit that they excel in the 
matter of verbosity, but as they have not had, as a rule, 
much to do in inventing or developing the machinery 
specified, but have had the English models to dilate upon, 
they can afford to give in this extra free, 





But there is a far more important side to this question 
than that of either the strength of packing cases or the 
literature of specifications. If foreign buyers would, 
which is often necessary, only put themselves in the 
hands of responsible agents, there would not be so many 
complaints as to buyers getting either the wrong machine, 
or machines, inferior in quality to that specified. In 
Many cases such an intermediary as the export agent is 
absolutely necessary, but, if Messrs. Birch and Co. will 
excuse my saying so, I think foreign buyers in many cases 
go out of their way to add this item of expense—over and 
above packing cases—to the manufacturer. If this is 
not so, how is it that manufacturers so often in the 
first place receive inquiries direct from foreign users, 
and after giving them full information, receive perhaps 
a dozen inquiries from agents, out of these, perhaps, 
three-fourths being from foreigners, settled in England. 
Now if Messrs. Birch and Co.’s reflections on English 
work be true, why do these foreign gentlemen hanker so 
much after our work and specifications ? 

A friend of mine some years ago visited one of our 
colonics. He was not an engineer, but he knew that I 
was connected with the class of machinery he saw work- 
ing at some iron works there, so he politely remarked to 
the owner: ‘“‘ Ah! one of my friend Tweddell’s instal- 
lations.” The answer was emphatic, ‘‘Tweddell be 
** **” Sorrowful and ashamed of his countryman, 
my friend collapsed, and on his return told me his ex- 
perience. I need only add that the machinery had never 
been bought from me or my agents, but had been sent 
out by some export house as being the same thing as 
Tweddell’s, or on the same system. In such cases, the 
buyer abroad probably pays quite as much as if he ordered 
either direct from a leading maker, or through a respon- 
sible agent. I do not fora moment wish to minimise the 
important position of a good agent ; heis not only useful, 
but often positively ornamental. 

I would also point out that, even supposing Messrs. 
Birch and Co.’s statement as to the incompleteness of our 
specifications to be correct, this is as naught compared 
with the brevity of some of the inquiries we receive from 
abroad, in which a post-card suffices for a request for 
information which it would take a pamphlet to answer. 

In conclusion, I have had many years’ experience of 
foreign works and their ways, and while I admit that 
owing to our policy of open-handedness in giving infor- 
mation we have now many rivals, I am still prepared to 
put my money on the English manufacturer so far as the 
contents of the packing cases are concerned ; and if buyers 
will pay for any extra packing required, I think that 
even in this branch of the arts we could hold our own. 

I would ask one question: If English manufacturing 
engineers are so far behind their Continental rivals, why 
do export agents insist as a rule on having no names but 
their own on the goods they sell? Why not simply take 
their commission, and let the makers bear their little 
crosses themselves? As to lack of enterprise and of giving 
alternative designs for special work, this is easily alleged, 
but very difficult to prove. My experience is directly 
opposed to this statement. I have no doubt Messrs. 
Birch and Co. pose as the candid friends of our English 
manufacturers with the best of intentions; but if foreign 
buyers would take the precaution of not believing every 
wandering traveller who pretends to act for leading 
firms, but communicate with them direct, or through a 
firm of agents who will keep both manufacturer and 
buyer in the right path, there would no longer be any 

ound for Messrs. Birch and Co.’s pessimistic reflections. 
pe that I have shown that, if we are going to the 
dogs, itis not all owing to the manufacturer, and I there- 
fore have ventured to speak for a class for whom I have 
the greatest sympathy and respect. The producer is ina 
bad way just now, but when those who sell his goods turn 
upon him also, and join the general chorus that it is only 
necessary to be a foreigner in order to excel, then I think 
it is time to enter a protest. 

Yours truly, 
RateH Hart TWEDDELL, 

14, Delahay-street, Westminster, S. W. 





PORTLAND CEMENT FOR STEAM JOINTS. 
To THE Epiror or ENGINEERING. 

S1r,—In your issue of November 25 I notice among the 
‘* Miscellanea” a note to the effect that a German 
inventor of Mayence has discovered that Portland cement 
may be used for joints more fog 3 than other material 
now in vogue. I am afraid our Teutonic friend is a bit 
late with his ‘‘discovery.” Seven yeais since, while 
serving as an engineer in the Manchester, Sheffield, and 
Lincolnshire Railway Company’sContinental steamboats, 
I saw it used for manhole doors. It was introduced into 
the company by the present superintendent, Mr. Mills, I 
think. Since then I have often used it at sea, not only 
for manhole doors, but ordinary steam and water joints. 
The way I used it was very simple, and not anything like 
the tedious and consequently expensive way you mention. 
If the cement is good, and a little common soda be mixed 
with it, all that is necessary is to cover the joint with it, 
nip up the bolts, and thirty minutes after the pressure 
either steam or water may be safely admitted to the pipe. 
Ihave many times seen the manhole doors put on and 
steam raised within from four to six hours after, and long 
before that the cement would be set perfectly hard. In: 
fact, if the cement did not show signs of setting within 
a few minutes after applying it, it would be rejected and 
some fresh made. 

Yours truly, 
Watter J. Woop, 
Superintendent Engineer International Steam 
Trawling Company. 
200, Hainton-street, Grimsby, December 2, 1892, 
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HYDRAULIC PUMPS AND PRESS FOR GUN-COTTON SLABS. 
CONSTRUCTED BY MESSRS. TAYLOR AND CHALLEN, ENGINEERS, BIRMINGHAM. 
(For Description, sec opposite Page.) 
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HYDRAULIC BOLT FORCER. 
CONSTRUCTED BY MESSRS. YOUNGS, ENGINEERS, BIRMINGHAM. 
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WE illustrate on this page an hydraulic bolt forcer 
now being put on the market by Messrs. Youngs, of 
the Ryland-street Works, Birmingham, its patentees 
and sole makers. In Fig. 1 a general view of the 
machine is given, whilst Figs. 2 and 3 show sections 
of two different arrangements of the machine. As 
will be seen, it consists of an hydraulic cylinder D E, 
in which works a piston A in place of the ram usually 
used. The piston-rods are prolonged through each 
end of the cylinder, tightness being secured by 
cup leather packings. In Fig. 3 the piston-rod 
is hollow, and a drift B, having a shoe C at 
its forward end, works easily in it. Above the 
hydraulic cylinder is the reservoir F containing the 
pump G, which is worked by the rocking shaft H. A 
valve I permits the cylinder to be emptied back into 
the reservoir. The claws J, which pass over the flange, 
when forcing out a bolt, are braced together by the 
bolts K. In using the machine as much pressure as 

sible is put on the bolt by means of the hand pump, 

ut if it still refuses to start a sharp blow is struck at 
the tail end of the drift B, whilst the bolt is still 
under pressure, with the result that the bolt usuall 
starts immediately, and there is then no further diff 
culty in removing it. Even when bolts are rusted 
firmly into their holes it is claimed that they can be 
started in this way. It should also be noted that the 





GaN 


\ Y) 
AG BG ED MAAN 


SSSSSAS po uncce MSS ys 
Y 1 \N y 


SS 










B @x - @x 


























QZ 






















claws J can easily be separated from the body of the 
machine, and the hen yom thus be carried in two 
pieces to where it is intended to work it, which is often 
a great convenience. 





HYDRAULIC MACHINERY. 


WE illustrate on the opposite page two hydraulic 
pumps and a press constructed by Messrs. Taylor and 
Challen, of Birmingham. Fig. 1 is a good example of 
a well-known type of pressure pump, worked from a 
three-throw crankshaft through the medium of mor- 
tice gear and pulleys. For small quantities of water 
this style of pump is very satisfactory ; when, how- 
ever, a large delivery is required, instead of using 
several such machines, and thereby multiplying the 
number of small plungers, packing glands and valves, 
with their necessary increase of attention, other plans 
become more desirable. 

Oftentimes an hydraulic pumping plant will consist 
of a pair of coupled steam engines with the pump 
barrels directly in line with the steam cylinders. 

The accumulator, which these pumping engines 
would serve, on nearing its upward limit of travel, 
causes a throttle valve, through which the steam passes, 
to close, so that the engines slow down until such 








time that the accumulator falls, when they again work 
under full steam. 

This arrangement is direct in its action and easy of 
control, but it is as well to observe that as the steam 
piston travels uniformly with the water piston, the 
speed of the former is altogether too slow for economy 
of fuel; to enable more work to be got out of the 
plant with the same expenditure of fuel, the steam 
piston should travel at least three times the speed of 
the pump plungers; at the same time, could the 
‘creeping round” of the engines when the accumulator 
is high be avoided, a still further economy would 
result. 

To meet such conditions Messrs. Taylor and Challen 
designed and constructed the machine which is illus- 
trated in Fig. 2. Part of the power from an econo- 
mical mill engine is here transmitted through a high- 
9 belt and reduced to a proper working speed for 
the hydraulic plungers, by means of gearing. This 
pump serves an accumulator having a 17-in. ram, and 
loaded to 1000 lb. per square inch. When near its 
highest position an equilibrium escape valve equal in 
area to the supply pipe and communicating to a waste 
pipe or overhead storage tank, is caused to open auto- 
matically ; through this open valve now passes the 
whole of the water from the pump, which is thus re- 
lieved of the pressure and requires practically no 
power for driving. When the working of the hydraulic 
presses has caused the accumulator to drop to nearly 
its lowest position, the escape valve before mentioned 
is closed, and the pump once more forces the ram on 
its upward course. In actual work these pumps and 
gear are found to be most satisfactory; they are 
economical of fuel and require but little attention. 

On some other pumps the makers provide an auto- 
matic gear to control the belt on the fast and loose 
driving wheels ; the pump is thereby adjusted to start 
or stop according to the position of the accumulator. 
Both these arrangements allow the piston of the steam 
engine to run at an economical speed, which is at least 
three times faster than a pump plunger can be driven. 
They also avoid the creeping round of the engines when 
the accumulator is high, and do not require a late 
cut-off. 

Fig. 3 represents the style of hydraulic press used 
for moulding gun-cotton slabs into their finished shape. 
Messrs. Taylor and Challen, Limited, Birmingham, 
have supplied several of these pumps and presses to 
Her Majesty’s War Department and elsewhere. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
John Brawn and Co., Limited.—The directors of this 
company have declared an interim dividend of 10s. per 
share (less income tax) on the ordinary shares, payable 
on December 22, A similar interim dividend was declared 
12 months ago. 


The Chemical Constitution of Steel.—Professor Arnold 
has just delivered an address on this subject in Sheffield, 
and his remarks have created a great amount of interest 
in commercial circles. He first devoted himself to the 
general principles of chemistry, and pointed out 
how important it was that any workman who wished 
to gain a scientific knowledge of his trade should 
have a foundation of chemistry. Speaking of the ele- 
ments occurring in steel, he said they were divided 
into three c —metals, non-metals, and two gases. 
The metals were iron-manganese, and in special cases 
chromium, tungsten, nickel, and aluminium. The non- 
metals comprised carbon, silicon, sulphur, and phos- 

horus, and the two gases were oxygen and hydrogen. 

e practically demonstrated the final stages of the 
analysis by means of which the various elements are 
determined in iron and steel, Lange ye | pointing out the 
value of sulphur as an indicator of the source whence 
the iron and steel came. By means of diagrams 
he showed the particular chemical composition of various 
kinds of steel and iron. He also pointed out that whilst 
chemical composition was a valuable guide to the qualities 
of steel, it was not the only criterion. They might have 
a very good chemical composition and a very bad steel. It 
depended much on the crystalline structure. On the 
other hand, it was impossible with thoroughly bad chemical 
composition to get a good steel. He illustrated the ex- 
ceedingly small increase of certain impurities, particularly 
silicon, necessary to convert a thoroughly good steel into 
one practically useless for its purpose. 


Leeds Association of Engincers.—The twenty-seventh 
annual reunion of this body was held on Saturday last, 
when there was a very influential attendance, the chair 
being he r. E. W. Richards, M. Inst. C.E., 
who congratulated them on their favourable financial con- 
dition. He said that at the present time they were feeling 
a great monetary depression in their industry. What 
could be done to meet it? They were all, no doubt, 
believers in free trade as a general principle if generally 
applied. But we stood alone in this belief. Other 
nations believed in fostering and protecting their trade, 
and in applying strong hostile tariffs against us. Some 
thought that this should be met by retaliation. So far we 
had not had the pluck to try it, and were compelled 
to bear our troubles with as much patience as we could 
command. There was somecomfort, however, in the fact 
that in most of the countries so protected, business was 
as dull as it was with us. In spite of combinations, 
syndicates, and trade unions, the ups and downs of trade 
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would constantly occur. We could only wait until the 
ups came again, and, in the meantime, encourage 
artisans to maintain their skill. 


Iron and Stecl.—Depression in the heavy trades is 
becoming more marked. In the east end of Sheffield, 
owing to the completion of Government orders, at least a 
thousand artisans are thrown idle, and hundreds are on 
half-time, The steel trade is depressed. Pig iron is 
unaltered in value, but nothing is doing. Bar iron com- 
mands a dull sale with rates unaltered, and the outlook 
for a month atleast is bad. Buyers appear to be awaiting 
a fall in the prices of both raw and manufactured iron. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpp.LesBrouGcH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on ’Change, and the market was 
pretty firm. One or two sellers attempted to push prices 
up @ little, but they found it no easy matter to do so, 
buyers reporting that they experienced very little diffi- 
culty in securing iron at old rates. The amount of busi- 
ness actually transacted was but small, and few, if any, 
orders were placed excepting for early delivery. No. 3 
g.m.b. Cleveland pig iron changed hands at 37s. for 
prompt f.o b. delivery, and buyers, as a rule, would not 
listen to anything above that figure, but there were sellers 
asking 37s. 3d, and even 37s. 6d. for the ruling ag 
No, 4 foundry was quoted 36s. 3d., and grey forge 35s. 3d., 
but it was said that business might have been done at 
rather less. Hematite pig iron was quiet, but steady 
at about 453. for mixed numbers of makers’ east coast 
brands. There was nothing new in Spanish ore, rubio 
being put at 12s. 14d. ex-ship Tees. Middlesbrough 
warrants closed 37s. 14d. cash buyers, withnext to nothing 
doing in them. To-day there was no new feature in the 
market, quotations being just the same as yesterday. 


Manufactured Tron and Stecl.—Finished iron and steel 
continue exceedingly quiet, but a rather better inquiry 
is reported for steel plates, in consequence of a few ship- 
building orders ta | been given out, and quotations are 
just a little stiffer. Prices, however, all round, are par- 
ticularly low, and the wonder is that producers are able 
to accept work at such low rates as are just now ruling. 
Common iron bars are quoted 51. 2s, 6d.; iron ship-plates 
and iron ship angles each 4/. 123. 6d.; and steel ship- 
plates and steel ship angles each 4l. 17s. 6d., all less the 
customary 24 per cent. discount for cash. Heavy steel rails 
are quoted 4/, net at works. Any firm, we believe, would 
be ready to book orders at the foregoing low quotations, 
and in fact several establishments would be glad to exe- 
cute work at a trifle less, 


The Fucl Trade.—It is understood that a number of 
large coal contracts have been settled, and that the rates 
area good deal below what has recently been quoted. 
Prices for locomotive coal for the North-Eastern Railway 
are said to range from about 7s. 3d. up to nearly 8s. on 
trucks at pits. Some contracts for manufacturing coal 
have been entered into, we believe, at a heavy decrease. 
There is not much change in coke. Here 13s. per ton is 
still asked for good blast furnace qualities delivered. 


The Make and Disposal of Cleveland Pig Iron.—The 
ironmasters’ returns for the month of November show that 
the make of Cleveland pig iron has been 96,254 tons within 
the port of Middlesbrough, 13,893 outside. This total, 
110, 147 tons, is 7608 tons below October, and over 13,000 
tons below November last year. Of other kinds, includ- 
ing hematite, spiegel, and basic, 123,427 tons have been 
produced, against 119,308 tons, an increase of 4119 tons, 
and over 12.000 tons more than November last year. The 
makers’ stocks stand at 58,092 tons, against 55,972 tons for 
the previous month, and 97,493 tons in November last year. 
In makers’ stores and public stores there is 16,089 tons, 
against 13,851 tons last month, and 150,119 tons in the 
corresponding month last year; the total thus being 
74,181 tons, against 70,183 tons in the previous month, 
and 248,192 tons in the corresponding month last year. 
This shows an increase a the month of 3998 tons. 
There are 49 furnaces on Cleveland and 46 on hematite, or 
one more on hematite than last month. 


The Shipbuilding Trade.—A_ few orders for steamers 
have recently been placed. We understand that Messrs. 
Furness, Withy, and Co., Hartlepool, have just received 
from Mr. C. Furness, M.P., an order for a large cargo 
steamer to carry 4500 tons. She is for the Commercial 
Steam Shipping Company, London, and will be a similar 
type of vessel to that — by the same firm for 
the same owners. She will put on the stocks forth- 
with. Messrs. Furness, Withy, and Co. have also orders 
for three large steamers for American owners, They will 
eich carry between 6000 and 7000 tons, and with the 
order already referred to will keep tha firm pretty well 
employed throughout next year. 


Messrs. Dorman, Long, and Co, Limited.—Yesterday 
the annual general meeting of shareholders of Messrs. 
Dorman, Long, and Co., Limited, was held at the offices 
of the company, Middlesbrough, Mr. A. J. Dorman in 
the chair. The chairman moved the adoption of the 
report and balanca-sheet. He said when he last had the 
pleasure of meeting them in London he ventured to 
predict their directors would be able to lay before them 
this year a satisfactory balance-sheet. He ho they 
considered that the directors had done so. It had been 
by no means plain sailing. They had had many difficul- 
ties to contend with, not the least of which had been the 
Durham strike. That strike, as they were aware, was very 
far-reaching and disastrous in its effects, alike to men and 
masters ; and it was hardly to be expected that they, in 
the very midst of it, should escape unhurt. Still they 





were fortunate in being able to work all through, but 
to do it they had to secure coal and pig iron from a 
distance, which involved them in an extra cost of some- 
thing like 10,000/. ; whilst owing to the severe depression 
and keen competition from other districts and abroad, 
they were quite unable to get any extra price for their 
products to recompense them for the increased outlay. 
At the same time their directors were fully justified in 
keeping the works going, as, notwithstanding those 
drawbacks, they still made a little and kept 
their men together; whilst if they had closed they 
would actually have lost a large sum of money. In 


spite of those difficulties their profits for the year] gq 


amounted to 53,8537. 16s. 3d., or within 30001. of the 
previous year; but as they brought a smaller sum forward 
they had only this year 56,000/. to deal with, instead of 
62,000/., which, toa great extent acvounted for the reduc- 
tion of dividend to 64 per cent. Some shareholders 
thought they might very easily have paid the same divi- 
dend as last year, and not written off so much for depre- 
ciation. They had spent the last sum in extensions during 
the year, anda still further sum would have to be spent to 
complete the same, besides which, in such works as 
these, where they had to be continually spending money, 
in order to keep abreast of the times, it was necessary 
that ample allowance should be made for depreciation. 
As regards that expenditure, they would have an oppor- 
tunity after the meeting of seeing what had been done, 
and of forming their own opinion as to its value and 
utility. It was sufficient for him to say that it would in 
effect increase their output of steel by 50 per cent., and 
that it would at the same time very considerably decrease 
the cost of manufacture by spreading the standing charges 
over a large output, and by actual saving in the cost of 
coal and labour. Formal business was then transacted. 





NOTES FROM THE SOUTH-WEST. 

Milford Haven.—In connection with the proceedings of 
a deputation which waited upon the Canadian High 
Commissioner (Sir C. Tupper) to urge the claims of Mil- 
ford Haven for a shareof Canadian and Transatlantic 
trade, it may be well to note the relative distances of 
Milford from Halifax, Quebec, New York, and Belle Isle, 
as compared with the corresponding distances between 
those four points and Plymouth, Bristol, Weymouth, 
Liverpool, and Southampton. Milford is 2357 miles from 
Halifax; Plymouth, 2400 miles; Bristol, 2457 miles; 
Weymouth, 2470 miles; Liverpool, 2497 miles; and 
Southampton, 2520 miles, Milford is 2603 miles from 
Quebec; Plymouth, 2691 miles; Bristol, 2703 miles; 

eymouth, 2763 miles; Liverpool, 2744 miles; and 
Southampton, 2811 miles. Milford is 2930 miles from 
New York; Plymouth, 2981 miles ; Bristol, 3030 miles ; 
Weymouth, 3051 miles; Liverpool, 3070 miles; and 
Southampton, 3101 miles. Milford is 1863 miles from 
Belle Isle ; Plymouth, 1951 miles; Bristol, 1963 miles ; 
Weymouth, 2021 miles; Liverpool, 2003 miles; and 
Southampton, 2071 miles. 

More Coal at Pontlottyn.--The success of the sinking 
operations of the Rhymney Iron cae ga (Limited) 
at Pontlottyn has been well maintained. On Monda 
evening the night shift struck another seam of coal, 
which has since proved to be one expected to be met 
with. The seam in question is known as the Upper 
Four Feet, and 3ft. 6in. of coal has been passed 
through. 


Welsh Private Bills.—The following Welsh Private 
Bills have been deposited for consideration in the Par- 
liamentary session of 1893: Pontypridd Local Board 
(Gas), Barry Railways, Brechin and_Edsell District 
Railways, Fishguard Bay Railway and Pier, Pembroke, 
Pendine, and Carmarthen Railway ; Pontypridd, Caer- 
vhilly, and Newport Railway; Rhondda and Swansea 

ay Railway, Taff Vale Railway, Bridgend Electric 
Lighting Provisional Order, and Tenby Pier and 
Promenade. 


A Decade of Cardiff Trade.—The entrances at Cardiff 
in 1882 amounted to 2,150,000 tons, while the clearances 
were 3,900,000 tons, making an aggregate of 6,050,000 
tons. In 1891 the entrances were 3,420,000 tons, while 
the clearances were 5,960,000 tons, making an aggregate 
of 9,380,000 tons, and showing an advance of 3,330,000 
tons in 10 years. 


Penrhiwfer.—No. 3 seam has been struck at a new level 
at Penrhiwfer, of which Mr. Phillips is manager. New 
coke ovens upon a German principle are being erected. 


Monmouthshire Coal.—On Friday afternoon a confer- 
ence of members of local public bodies and colliery pro- 
prietors was held at Newport, to consider the question of 
a plying to the Lords of the Admiralty for the inclusion 
of onmouthshire coal in their contracts. Lord Tredegar 
presided, and said the meeting was held for the purpose 
of appointing a deputation to wait upon the Admiralty. 
Mr. T. Jones (Mayor of Newport) moved that the matter 
be referred to a committee, to consist of the following: 
Lord Tredegar, four local members of Parliament, the 
chairman of the County Council, representatives of the 
Newport Harbour Commission, of the executive of the 
Chamber of Commerce, and of all the steam cval collieries 
in the county. On the ——- of several gentlemen, 
Sir G. Elliot, the Duke of Beaufort, Mr. W. E. Carne- 
Currie, Mr. R. Jordan, and Mr. J. Bladon were added to 
the proposed committee. 


Wales and the P. and O.—It is stated that the Penin- 
sular and Oriental has placed orders at Cardiff for another 
100,000 tons of Welsh steam coal. It is further stated 
that Messrs. G. H. Insole and Son will supply 60,000 
tons, and the Powell-Duffryn Company the remaining 
40,000 tons. 


Cardif.—The steam coal trade has shown little im- 
provement ; the best qualities have made 10s. to 10s. 3d. 
perton, while secondary descriptions have brought 9s. 6d. 
to 9s. 9d. per ton. There has been a good demand for house- 
hold coal. No. 3 Rhondda large has made 11s. to 11s. 3d. 
per ton. Coke has been quiet; foundry qualities have made 
18s. to 18s. 6d., and furnace ditto 16s. to 16s. 6d. per ton 
free on board. The manufactured iron and steel trades 
have continued dull. 


The Great Western Colliery.—The 9-ft. seam men of 
the Great Western Colliery finished work at that seam 
on Saturday, and the workings willfor a time be aban- 
oned. Employment has, however, been found for 200 
men in other parts of the mine. 


Barry Railway.—The directors of the Barry Dock and 
Railways Company intend paying an official visit of in- 
spection to the Garw and Ogmore Valleys for the pur- 
pose of inspecting collieries likely to supply a proposed 
new line through the vale of Glamorgan with mine 
traffic. 


Coal Prices at Cardiff.—The average selling price of coal 
at Cardiff in 1872 was 24s. per ton. In 1877 the average 
had sunk to 10s. 3d. per ton. [a 1882 it rallied to 
10s. 6d. per ton. The average selling price for each of 
the last nine years has been as follows: 1883, 10s. per 
ton ; 1884, 11s. per ton; 1885, 10s. 6d. per ton ; 1886, 
9s. 6d. per ton; 1887, 8s. 9d. per ton; 1888, 9s. 6d. per 
ton ; 1889, 11s. 6d. per ton; 1890, 14s. 6d. per ton; and 
1891, 14s. 9d. per ton. 


Railway Rates in the West.—A meeting of agriculturists 
was held at Shaftesbury on Saturday to demand an altera- 
tion in the present system of railway rates by which 
foreign produce is conveyed over home railways at rates 
considerably below those charged for English produce. 
Mr. J. K. De Wingfield-Digby, M.P., who attended the 
meeting, stated that the London and South-Western 
Railway Company conveyed foreign hay from Nine Elms 
to Sherborne, a distance of 118 miles, at 10s. 6d. per ton, 
while to convey English hay from Whitchurch, half the 
distance, they charged 17s. 6d. per ton. As a further 
instance of the London and South-Western Railway 
Company’s charges, it was mentioned that the distance 
from London to Semley is 1004 miles, and yet Shaftes- 
bury tradesmen and others receiving goods at Semley 
station have to pay upon the 200 miles rate. 


Bristol and the Midland Railway.- On Thursday a 
deputation from the Bristol Docks Committee visited 
Derby and had an interview with the directors of the 
Midland Railway Company upon dock matters. The 

roposed dock extension at Avonmouth was discussed at 
ength, as well asthe provision of railway accommodation 
at mle 4 Marsh and other portions of the harbour. 


Proposed Harbour Zrust.—A sub-committee was ap- 
pointed at a meeting of the Harbour Trust Committee of 
the Cardiff Town Council, to consider data collected with 
reference to the desirability of establishing a harbour 
trust for Cardiff. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—There was a moderate 
amount of business done in the pig iron warrant market last 
Thursday, but the tone was firmer. Scotch iron, cf which 
only a few lots changed hands, recovered 1d. per ton of the 
previous day’s decline of 2d. Cleveland iron was idle, 
but no change was made either on buyers’ or sellers’ quo- 
tations. No business was done in hematite iron, but 
sellers and buyers both raised their quotations. At 
the close the settlement prices were—Scotch iron, 
41s. 74d. per ton; Cleveland, 37s.; hematite iron, 
46s. 14d. per ton. Friday’s market was quiet but 
firm, and prices experienced a further recovery. In 
Scotch iron only a small amount of business was trans- 
acted, but the quotations improved ld. per ton, being in 
the two days a recovery of the 2d. lost on Wednesday, 
and an advance of 3d. per tonon the week. No business 
was done either in Cleveland or hematite iron. Sellers of 
the former raised their prices 3d. perton,and buyerscame 
up 1}d. per ton. Prices of the latter were held to the 
previous day’s advance. The closing settlement prices 
were—Scotch iron, 41s. 9d. per ton ; Cleveland, 37s. 3d. ; 
hematite iron, 46s. 14d. per ton. About 6000 tons of 
Scotch iron changed hands during the day. On Monda 
the tone of the market was somewhat firmer. Scotc 
iron was sold both in the forenoon and in the after- 
noon at 41s. 104d. = ton cash, being an advance of 14d. 
per ton, but at the close buyers and sellers were both at 
1d. of advance on the day. About 8000 tons in all changed 
hands. Cleveland iron was idle, but buyers were offering 
3d. of advance, 37s. 44d., or 4s. 6d. per ton below the 

rice of Scotch iron. Hematite iron was also untouched. 

uyers were at their last week’s closing price, while sellers 
came down 14d. from their point, but still 3d. above 
buyers’ quotations. The settlement prices at the close 
were —Scotch iron, 41s. 10}d. per ton; Cleveland, 
37s. 44d.; hematite iron, 46s. 14d. per ton. Tues- 
day’s market was dull at the opening, and prices went 
lower, but in the afternoon a better demand sprang 
up. The close showed only a partial recovery of the 
early advance. Scotch pig iron went down 2d. per ton 
from Monday’s — but recovered 1d., and closed 
with the loss of that day’s advance of 1d. per ton. A lot 
of Cleveland iron was sold at 1d. per ton under buyers’ 
prices of Monday, and the close showed a decline of 3d. 
per ton, the amount of Monday’simprovement. No busi- 
ness was done in hematite iron, which closed with buyers 
— but sellers 14d. per ton dearer. At the close 
the settlement prices were—Scotch iron, 41s. 9d. per ton ; 





Cleveland, 37s. 3d.; hematite iron, 463. 14d. per ton. 
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There was a quiet business in the pig-iron market this 
forenoon, with no material change in prices. More 
firmness was shown in the afternoon, but still with a 
small business—Scotch warrants 4d. up, Cleveland and 
hematite iron unchanged. The following are the current 
uotations for several special brands of No. 1 makers’ iron : 
Gentabiersts and Calder, 51s. per ton ; Summerlee, 51s. 6d.; 
Langloan, 53s. ; Coltness, 55s. 6d. per ton, the foregoing 
all shipped at Glasgow; Glengarncck a at Ar- 
drossan), 49s. 6d.; Shotts (shipped at Leith), 53s. 6d. ; 
Carron (shipped at Grangemouth), 53s. per ton. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 5323 tons, as compared with 5322 tons in 
the corresponding week of last year. They included 
163 tons for Canada, 250 tons for Australia, 162 tons 
for Italy, 185 tons for Germany, 160 tons for Hol- 
land, smaller quantities for other countries, and 3840 
tons coastwise. The number of blast furnaces in actual 
operation is 73, against 77 at this time last year. Five 
have been temporarily put out of blast at Dalmellington, 
so as to allow of connection being made between them 
and the ammonia recovery plant which has lately been 
erected there. Other three furnaces are about to 
drafted into use at Coltness Iron Works for the same 
purpose. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 345.563 tons yester- 
day afternoon, as compared with 347,442 tons yesterday 
week, thus showing a decrease for the week amounting to 
1879 tons. 

State of the Iron and Steel Trades.—The general condi- 
tion of the iron trade is not such as to encourage any hope 
that there will be any material improvement for some 
time to come. General founders and pipe founders are 
fairly well employed, and are melting a large quantity of 
iron. In the smalliron department trade continues to be 
extremely dull, few of the works being able to run full 
time ; but things are certainly looking up a bit in the steel 
trade. At the Moss End Iron and Steel Works, however, 
a reduction of wages to the extent of 15 per cent. has been 
insisted on by the proprietors. After various proposals, 
the men have ag to accept the reduction as proposed, 
and have agreed to return to their work. They were out 
for a week, and they were informed that unless an agree- 
ment was come to by the 5th inst. the works would be 
closed for a considerable period. 


Shect Iron Trade.—A meeting of the Scotch makers of 
sheet iron was held in Glasgow a few days ago, and, as 
the reports given in showed that they are all more or less 
busy, it was decided to make no change in prices, which 
accordingly remain on the basis of 7/. 17s. 6d. per ton, 
less 5 per cent. discount, for singles. There is a large 
volume of trade in sheets, makers of corrugated iron 
being specially sa buyers, There was a feeling that, 
if trade generally became a little better, the price of the 
thinner sheets should be advanced. There is a better 
demand for tubes. 

Importation of Spanish Iron Ore at Clyde Ports.—The 
imports of iron ore from Spanish ports at the harbours of 
Glasgow and Greenock during the month of November 
have been the smallest of any month this year, aggregat- 
ing only 29,334 tons, and 2166 tons under those for No- 
vember last year. For the eleven mouths, however, the 
imports are the heaviest on record, being 265,238 tons 
more than, or fully double, the imports for the same period 
last year. For the first three months of last year there 
was the great furnacemen’s strike, and during the second 
quarter only a few furnaces were in blast. As contrasted 
with 1890, the increase is 73,253 tons; but in October of 
that year the strike began. The increase over 1886 has 
been remarkable. The returns specially compiled are: 


Month. Eleven Months. 

Vessels. Tons. Vessels. Tons. 

1886 ... 20 21,439 228 268,032 
1888 ... 24 31,080 292 388,955 
1889 ... 26 36,746 305 430,190 
1890 ... 10 15,908 302 441,633 
1891 ... 24 31,500 188 249,648 
1892 21 29,334 327 514,886 


The Engineering Trades.—Marine engineers are getting 
some employment in repairs, and new work for old 
steamers, but the orders for new engines are very few. 
Locomotive builders are fairly well employed, and they 
have lately booked some new contracts for engines for 
foreign and colonial railways. In bridge building there 
is a lot of work in hand, but not nearly as much as could 


be overtaken. 


New Exhibit in the Edinburgh Museum of Science and 
Art.—In the Edinburgh Museum of Science and Art 
there has just been placed on view a model showing the 

roposed route for a ship canal between the Firth of 
Fouth and the Firth of Clyde, from Alloa to the Clyde 
vid Loch Lomond. It has been loaned by Messrs. D. and 
T. Stevenson, civil engineers, Edinburgh, who projected 
the scheme two or three years ago. The model shows a 
canal which would measure 30 miles long, with a depth 
of 30 ft., and a width at the bottom of 27 ft. The route 
pro would involve the — of Ben Lomond. 
and there would be a lock at each end. The estimated 
cost is about 8,000,000/. 


Institution of Engineers and Shipbuilders in Scotland.— 
The second meeting of the session of the Graduates’ Sec- 
tion of this institution was held last night, when a paper 
by Mr. Alexander Woodburn, B.Sc., was read, the sub- 
ject of which was “‘ Experiences of a Railway Survey in 
the Jungle.” The paper was read in the absence of the 
author, who is on his way to India to a post on the Bengal 
and Assam Railway. is jungle experience was got in 
the Sultanate of Johore. The attendance at the meeting 
was unusually large, as members of the Gl w Associa- 
tion of Students of the Institution of Civil Engineers 
were present by invitation. 








Coal Trade.—The Scotch coal trade as a whole is no 
better in tone this week than it has been for several weeks. 
Certainly the colder weather that has prevailed for the 
last eight days or so has created an improved demand for 
household fuel, but prices have not advanced in sympathy ; 
in fact, dealers are glad enough to get the quotations that 
are going, so great has been the accumulation of stocks 
during the long period of mild weather experienced. In 
the shipping department orders still come to hand very 
slowly, and for comparatively meagre quantities, and the 
fact that a contract for 15,000 tons of main coal for Bilbao 
has been accepted at 11s. c.i.f., points in the direction of 
a still lower figure for that description of coal, as at the 
present quotations, 6s. 10d. to 7s. per ton, and with the 
freight of 4s. perton, and steamboat owners not at all likely 
totake less, the price to be paid forthe coal musteithercome 
down, or the firm undertaking the contract will find it a 
matter of extreme difficulty to come clear out of the 
transaction. Ell coal is still plentiful, and can be bought 
freely at 7s. 9d. f.0.b. Glasgow. Splint is not in any 
greater request, but dross of the best sorts and nuts are 
going away pretty well. Steam coal remains exceedingly 
quiet, the demand for bunker requirements being excep- 
tionally dull, owing to the small number of steamers 
which have been leaving the Clyde lately. Home con- 
sumption—for public works purposes—is very limited, 
and, with the near approach of the new gear holidays, 
consumers will soon be curtailing their orders, and with a 
poor trade outlook throughout the country, and prospects 
of along holiday at the new year, the future for this 
section is not very satisfactory. Quotations are as fol- 
lows: Main pine 6s. 10d. to 7s.; ell, 7s. 9d. to 83.3 
splint, 7s. 6d. to 7s. 9d. ; steam, 9s. 3d. to 9s. 6d. 


Imports of Copper Pyrites.—The landings in the Clyde 
last month of copper pyrites, chiefly for the Tharsis Com- 
pany, were the largest for any one month this year. Five 
steamers arrived with 7059 tons. The returns for the 
month and eleven months of 1892 are as follow : 


Month. Eleven Months. 
Vessels. Tons. Vessels, Tons. 





1886 5 5047 28 32,362 
1888 4 4523 36 45,552 
1890 2 3086 31 48,267 
1891 1 1698 31 44,858 
1892 5 7059 28 46,003 
MISCELLANEA. 


Tue Government of New South Wales recently asked 
for tenders for the manufacture of 175,000 tons of steel 
rails within the colony, but only one tender has been sent 
in. 


Messrs. Priestman and Co., Hull, have recently fitted 
a 10 horse-power oil engine to a boat built by Messrs. A. 
Rutherford and Co., Birkenhead, for service on the 
African rivers and lakes. The boat in question is 36 ft. 
long by 8 ft. 6 in. beam, and draws 2 ft. 6 in. of water. 


At the Nicaragua Canal Convention, which was held 
last week at New Orleans, resolutions were adopted 
strongly advising the Government to give its credit for 
building the canal by endorsing the loan of 100,000,000 dols., 
and also to assume control of the canal. 


The = receipts of the twenty-three principal rail- 
ways of the United Kingdom for the week ended Novem- 
ber 27 amounted, on 16,417} miles, to 1,338,322/., and 
for the corresponding period of 1891, on 16,322? miles, tc 
1,351,202/., an increase of 944 miles, or 0.5 per cent., and 
a decrease of 12,830/., or 0.9 per cent. 


According to a list compiled by Mr. Clement E. 
Stretton, C.E., of Leicester, the locomotives owned by 
different railway companies in the United Kingdom were 
16,860, of which 14,314 belonged to England and Wales, 
1,841 to Scotland, and 705 to Ireland. The London and 
North-Western Railway Company heads the list with 
2648 locomotives ; next comes the Midland with 2020; 
followed by the Great Western with 1660, and the North- 
Eastern with 1560. 


A Board of Trade inquiry was held last week at Ponty- 
= to investigate the cause of a boiler explosion at 

nyshir which occurred about a month ago, and resulted 
in the death of three men. The commissioners, after 
hearing the evidence, found that the boiler plates were 
only ;'; in. thick, the original thickness being 3 in.; that 
the boiler had not been thoroughly examined since it was 
erected nine years ago ; that the proprietor had employed 
an incompetent man as mechanical engineer, and that the 
explosion was caused through the proprietor’s neglect. 
He was ordered to pay 85/., the cost of the inquiry. 


The tender of Mr. R. Hudson, Jun., Sunderland, for 
the main sewerage of, and disposal works for, the 
townships of Newbottle, Penshaw, West Herrington, 
Hetton-le-Hole, East Rainton, and Moorsley, has n 
accepted, the amount being 29,220. The highest tender 
was 44,354/., and the estimate of Mr. D. Balfour, M.I.C.E., 
F.G.8., of 3, St. Nicholas-buildings, Newcastie-on-Tyne, 
who prepared the plans, was 29,9501. We may also note 
in this connection that the Northallerton r 
of Health has a scheme of main sewerage for the drainage 
of a part of the town and the county prison, the plans of 
which have also been prepared by Mr. Balfour. 


A proposal is on foot to construct a new railway on the 
Durham coast, this scheme being distinct from the sug- 
— new Manchester, Newcastle, and Glasgow line. 

here is said to be a large field of unworked coal on the 
coast which could be opened up if a railway were cun- 
structed from Hartlepool to Seaham, following the 
coast-line, and thence connecting over Lord London- 
derry’s _ railway to Sunderland, where a new line 
to the docks would be required. At the last meeting of 


d | reference to the block system and t 





the Sunderland Town Council a committee was instructed 
to meet the promoters with the object of a station being 
provided in the east end of the town. 


At the recent Electrical Exhibition at the Crystal 
Palace, Mr. Joseph Lewis, of 5, Great Winchester-street, 
London, E.C., exhibited a new form of coupling for 
lightning conductors, to connect the top rod to the —— 
tape. The coupling is made in a single piece, and has 
sockets at its upper and lower ends, the former being 
—— — bar agra for a screw, whilst _ — is 
wedge-shaped. @ tape is passed up through the lower 
slot and doubled back on itself, so that when deoen back 
through the wedge-shaped slot it jams tightly, forming a 
good contact. The top rod is connected by screwing into 
the top slot, and presses down on top of the tape in the 
wedge-shaped slot below. 


On the Ist inst. a new line of railway between Olney 
(Midland) and Towcester, an extension of the East and 
West Junction Railway, was opened for passenger traffic. 
The line, which is 12 miles in extent, is the last link con- 
necting the eastern trunk line of the Midland system with 
the Midland in the west. It runs a few miles south of 
Northampton, and as the line is worked in connection 
with the Midland, it affords a shorter route—by about 
35 miles—than any other between St. Pancras and the 
west. The distance to Bristol is reduced from 220 to 
185 miles, and to Bath from 225 to 190 miles, there being 
a direct line from Bedford to Broom Junction. The new 
line is single, and passes two stations—Salcey Forest and 
Stoke Bruerne. 


The North Staffordshire Railway Company are busily 
engaged in widening and deepening an important section 
of the Trent and Mersey Canal, ¢.e., between the town of 
Middlewich and the Weaver Navigation at Anderton, 
near Northwich, a distance of 11 miles. The canal, when 
completed, will enable steam barges of from 70 to 80 tons 
burden to navigate it, and which will be sufficiently Isrge 
to ply between Middlewich and Liverpool. Some large 
chemical works have already been built on the banks of 
the canal, and it is expected that when the navigation is 
completed, a further development willifollow. At Middle- 
wich new barge locks are about to be constructed to 
facilitate the working of the increased traffic. The bulk 
of the improved work is being done by dredging at the 
rate of 6900 tons per month. The old canal bridges are 
being reconstructed with iron girders, and the whole of 
the improvements, with but few exceptions, are accom- 
plished without interfering with the traffic. The canal 
will be ready for the Jarger craft early next year. The 
engineer for the work is Mr. E. B. Smith, M.Inst.C.E., the 
company’s canal engineer, and the contractor for the 
bridges, &c., is Mr. F'. Barke, of Stoke-on-Trent. 


In a paper on electric welding, read before the Buffalo 
Convention of the Carriage Builders’ National Associa- 
tion, Mr. F. P. Royce, of Boston, gave some particulars 
of the Thomson process, as now carried out in the States. 
The Johnson Company, of Johnstown, Pa., have five 
welders at work on rails only, as well as others for 
different classes of work. They weld pieces up to 10 
square inches in section, hydraulic pressure being used to 
force together the pieces to be joined. As regards small 
work for carriage builders, such as axles and tyres, it 
appears that the process has been adopted with success in 
many works. The bars require no cleaning before weld- 
ing, and the joints are made in a most satisfactory and 
thorough manner. The power required for such work is 
about as follows, the figures being taken from actual 
practice : 

1 in. round axle requires 2 horse-power for 45 seconds 


1,, square ,, 30s, » 48 55 
if in, round 35 es » 6 ,, 
12 +s square ,, 40 ” ” 70 ” 
2 ,, round ,, To 1» 95 45 
2 ,, square ,, 9 «Cs, 9 100 


At a meeting of the Owens College Engineering Society, 
held in the court-room of the cellege on eaeden evening, 
November 22, a paper was readon ‘‘ Railway Signalling” 
by Mr. John S. Bean. Wh. Sc., A.M.Inst.C.E., Chief 
Draughtsman of the Signal Department, London and 
North-Western Railway, Crewe. After a brief descrip- 
tion of the earlier methods of signalling, the author de- 
fined the wes on which successful signalling is 
based, as follows: (1) The right road must first be made 
for a train ; (2) the right signal must be given; (3) this 
signal must be implicitly obeyed by the engine-driver. 
By the aid of a large number of excellent coloured dia- 
grams the author proceeded to show how this can be 
effectively secured by interlocking the point and signal 
levers, congregated in a signal cabin, under the control of 
asignalman. The interlocking apparatus introduced by 
Mr. F. W. Webb on the London and North-Western 
Railway, where upwards of 30,000 levers are in constant 
use, giving perfect satisfaction; the catch-rod gridiron 
locking apparatus of Messrs. Saxby and Farmer ; the 
lever-locking apparatus of Messrs. Mackenzie and 
Holland ; and the tappet-locking of Messrs. Stevens were 
described, together with other — appliances. A brief 

e Webb and Thomp- 
son staff ——— for single-line working brought the 
paper to a close, 





Frenco Mintinc.—The quantity of gold coined in 
France in 96 — ending with 1891 inclusive, was 
348,915,000. The quantity of silver coined in France in 
the same period was 212,500,000/. The aggregate gold 
and silver coined in 96 years was accordingly, 561,415,000/. 
Coinage operations appear to have been carried on with 
the greatest activity during the reign of Napoleon IIL., 
the quantity of gold coined in that period having been 
246,078,464/. 
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THE WORLD’S COLUMBIAN EXPOSITION: THE TRANSPORTATION BUILDING. 
(For Description, see Page 731.) 
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“BOARD OF TRADE ELEOTRIOAL 
STANDARDS. 

As most people interested in electricity are 
aware, a committee has been sitting, under the 
auspices of the Board of Trade, to determine what 
shall be the legal standards or units of electrical 
measurement. Last autumn the committee issued 
areport, which we noticed at the time, giving a full 
account of their sittings, and of the conclusions at 
which they had arrived.* It was anticipated 
that their recommendations would have been 
incorporated in an Order of Council, and have 
attained the force of law, but before this took 
place it was reported that the German Go- 
vernment would shortly take steps to establish 
legal standards, and that Professor von Helmholtz, 
with two assistants, would visit England for the 
purpose of making exact comparisons between 
the units in use in the two countries. Naturally, 
under the circumstances, the Board of Trade de- 
ferred action—a thing that a Government depart- 
ment always does very readily—in order that they 
might see if our standards agreed with the German 
ones, and if not, if they could, without disadvan- 
tage, be made to agree, and thus to prevent the 
isolation of English scientific men being made 
more complete than it is. 

Professor Helmholtz’s visit took place at the 
time of meeting of the British Association, which 
was also attended by Dr. Guillaume, of the Bureau 
des Poids et Mesures at Paris, and by Professor 
Carhart, of the University of Michigan, U.S.A. 
These gentlemen were recognised as the mouth- 
pieces, in the matter of electrical standards, of 
their respective countries ; they entered into dis- 
cussion with the members of the Electrical Stan- 
dards Committee of the British Association, with 
the result that certain resolutions were agreed to, 
and afterwards transmitted to the Board of Trade. 

The desirability of the English and German stan- 








30| dards being identical was so evident that the com- 
30 | mittee issued a new set of resolutions, which we pub- 
, | lish on page732. Comparing these with the former, 
The fourth | 


we notice the following alterations : 
resolution formerly read: ‘‘That the resistance 
offered to an unvarying electriccurrent by a column 
of mercury of a constant cross-sectional area of 
1 square millimetre, and of a length of 106.3 centi- 


2}metres at the temperature of melting ice, may be 


adopted as one ohm.” It will be seen that the 
mass of the mercury is now specified as 14.4521 
grammes, and the cross-sectional area is no longer 
set forth, other than it must be uniform. e 
fifth of the former set of resolutions, which defined 
the British Association unit as .9866 of an ohm, 
now becomes the eighth, while the sixth becomes 
the fifth, with the alteration that “a column 
of mercury of known dimensions” is now 








* See ENGINEERING, vol. lii. +» page 275. 


adopted as the standard of comparison in place 
of the British Association unit. The sixth 
resolution now follows the lines of the former 
seventh, the words ‘‘and with the British Associa- 
tion unit” being omitted at the end. The eighth 
resolution in the present set is the same as the 
fifth in the previous set. The ninth, tenth, 
eleventh, twelfth, and thirteenth resolutions are 
unaltered. The fourteenth is noticeable by the 
substitution of Centigrade degrees for those of the 
Fahrenheit scale, and is now rendered more defi- 
nite by the variation of the electrical pressure of a 
Clark’s cell being defined as not differing from 1.434 
volts by more than one part in 1000. This point 
was formerly left for a sub-committee to settle. The 
last resolution was unaltered, except that Sir 
William Thomson is now referred to as Lord 
Kelvin. 

It is a matter for congratulation that we are, at 
last, on the point of having an official set of elec- 
trical standards that will not only be exact, but 
will be identical with those of other nations. For 
once in a way we see the value of delay. Had the 
ohm been settled years ago, when the British 
Association constructed its instruments with all 
the care and skill then available, we should now be 
in the predicament of making our measurements 
in standards which we knew to be false, and which 
were not the same as standards bearing the same 
names in other countries. Of course Parliament 
could have created other standards, but such a 
change is opposed to the traditions of our Govern- 
ment, and rps would have been very long 
delayed, and when made would have entailed much 
confusion and expense. 

Not only are our new standards correct, but 
they are plain and intelligible, except, perhaps, those 
relating to alternating currents. At the recent 
dinner of the Institution of Electrical Engineers, 
Mr. Mundella created much amusement by his 
account of the predicament he should find himself 
in if called upon to explain these to the Queen when 
the matter came before her for her approval. 
The definition of the strength of an alternating 
current is made to — on the square root of 
the time average of the square of its strength at 
each instant of its period, which is not, it must be 
confessed, readily intelligible, but it may, perhaps, 
be put as follows: The amperage of an alternating 
current is equal to that of a constant current, when 
the heating effects of the two currents passing 
through equivalent resistances are the same. If 
the resistance is constant and non-inductive, the 
heating effect measures the whole energy expended, 
and is proportional to the square of the current, 
and when the latter is constant is very easily calcu- 
lated. If the current is alternating, we may 
divide its period into a convenient number of small 

rts, and consider the current as having a constant 

ut different value throughout each of these parts. 
If we add all these strengths together, and divide 
by the number of parts, we shall get a mean 
value of the current, which, however, will prove 
to be zero if taken through a complete period, 
as for each value of the current in one direc- 
tion there will be an equal value of current 
in the opposite direction, end taking note of 
this difference in sign, the average current will 
be zero. If, however, we regard the heating effect, 
we shall obtain this by adding together the squares 
of all the values of the current throughout its 
period. Dividing this by the number of values, 
we shall have the mean value of the square of the 
current, and the square root of this will be equal to 
the strength of a constant current having the same 
heating effect. This process is, in short, that of 
finding the square root of the time average of the 
square of its strength at each instant of its period. 





DR. ERNST WERNER VON SIEMENS. 

THE announcement of the death of Dr. Werner 
von Siemens has produced a greater emotion 
in engineering and scientific circles in this country 
than would the death of any other member of the 
German nation, outside of the ranks of states- 
men and politicians. It is true that there are 
men more widely known in science than he, and 
that there are others of his countrymen who are 
equally famed as practical engineers, but there 
is no one who combines to such a degree the 
varied qualities of scientist, inventor, engineer, 
and practical man of business. This is a com- 
bination that we English hold in high esteem, and 





hence, although Dr. Siemens was very seldom seen 
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inthiscountry, and had but few personal friends here, 
he was, in a certain sense, well known, and greatly 
admired. Possibly a part of the esteem and affec- 
tion that his brother, the late Sir William Siemens, 
had inspired was reflected on to him, the public 
judging the brother they did not know well by the 
one that lived among them, and whose foreign origin 
they were well content to forget in order that they 
might have the honour of reckoning him one of 
themselves. Whatever may be the cause, it is 
certain that all who take an interest in electricity, 
either as a science or an industry, appreciate the 
great work which formsthe record of Dr. Siemens life, 
and have heard of his death with profound regret. 
The attraction which he exercised lay in the fact that 
his scientific researches and his practical work ad- 
vanced step by step together; no sooner was a new 
secret of nature unfolded than he turned it to prac- 
tical account in a workmanlike fashion, while when 
difficulties of a theoretical nature barred the way, 
he would turn to the laboratory to find the true 
way through or around them. Added to all there 
was the shrewd business sense that enabled him 
to work to the advantage not only of the world, 
but of himself. The wealth he created afforded him 
the means for making one invention after another, 
and in so doing of rendering the world richer and 
wiser. 

A record of Dr. Siemens’ achievements in science 
and industry would be so voluminous as to leave 
no space for a personal notice, so we defer it for 
the present, and confine ourselves more to a 
chronological account of the life. He was the 
eldest of seven brothers, born at Lenthe, near 
Hanover, his father farming a large estate which 
he held on a tenure somewhat resembling our 
copyhold. His education was obtained at the 
Gymnasium of Liibeck, and was of a liberal 
character, as his father was possessed of ample 
means. Most people will be surprised to learn 
that he made his first start in life as a soldier, 
and that for many years he was connected with the 
Prussian army. He entered the artillery in 1834, 
as a volunteer, at the age of 18, but for three years 
this only meant his transference from one school to 
another, as he stayed until 1838 in the military 
school in Berlin. He then joined his regiment for a 
time, but was soon sent to the Technical Division at 
Spandau, and afterwards to Berlin. 

In 1844, at the age of 28, he became Superin- 
tendent of Artillery Workshops, and gave almost 
undivided attention to electricity, particularly in 
relation to the telegraph. He brought out several 
inventions in relation to it, and so promising 
did he deem them, that, although still a military 
officer, he founded, in conjunction with Mr. Halske, 
a factory at Berlin, which has since obtained world- 
wide renown. He had the opportunity of devoting 
his knowledge to the defence of his country in 1848, 
when the Danish fleet appeared off Kiel. Here he 
laid submarine electric mines, and late in the 
year built fortifications for the protection of Fried- 
richsort. The same year telegraphs were laid by 
him from Berlin to Frankfort, the wires being 
underground and insulated with gutta-percha. 

Werner Siemens’ connection with the army 
lasted until 1848, when he threw himself fully into 
electrical pursuits. The factory grew, and its 
operations extended until branches had to be 
established in London, St. Petersburg, Vienna, 
and Paris. Thence until the very day of his death 
he laboured without ceasing, never pausing and 
apparently never tiring. Upto the last week of 
his life he could not be persuaded to rest. 
Although on the verge of his 77th year, he 
preferred to face the rigours of a Berlin winter 
among his favourite pursuits, rather than purchase 
safety by flight to more genial regions. Born to 
command and lead, he paid but little heed to the 
advice of physicians and entreatizs of friends, and 
death found him at his post, as he had lived. 

As already stated, an account of Dr. Werner 
Siemens’ researches and discoveries would far 
exceed the limits of our space, and all that we 
can now do is to indicate the nature of some of 
the papers he read before scientific societies, and to 
recall the dates of certain of his patents. As long 
ago as 1845 he devised an application of the electric 
spark for the measurement of velocity. In 1856 
he brought out a system of duplex telegraphy, by 
which two messages could be sent simultaneously 
on one wire. About the same time he published an 
elaborate thesis on submarine telegraphy, show- 
ing how it was affected by the retardation of 
the current, and in what way testing for faults 





was to be conducted. The mercury standard 
of electric resistance was brought out by Dr. 
Siemens, and, after having been neglected for 
many years, is now abcut to be adopted, with a 
change of dimension, as the legal standard in this 
country. He also invented the pneumatic system 
for the despatch of messages, now extensively 
used in large towns in this and other countries. 
The crowning discovery of his life, from a prac- 
tical point of view, was embodied in the dynamo, 
of which he published an account in December, 
1866. This was followed in the next year by a pro- 
posal for electric railways, which, however, had to 
sleep many years before it saw acccmplishment. 
Other papers about this time dealt with the sensi- 
bility of selenium to the action of light, and the 
theory of magnetism. The following list gives the 
dates of a few of his patents: Electrolytic deposi- 
tion, 1842 ; differential governor, 1845; telegraph 
instruments, 1847 ; telegraph relay, 1848 ; gutta- 
percha insulation, 1849; automatic telegraphy, 
1853; duplex telegraphy, 1854. We hopé to 
return in an early issue to a more detailed exami- 
nation of these inventions, and we are sure our 
readers will be surprised to find how completely 
Dr. Siemens had anticipated many inventions that 
are generally considered recent. 

Honours naturally flow to such a man. The 
Emperor Frederick raised him to the rank of 
nobility in 1888. He was also a Knight of the 
Prussian Order, pour la Meérite, the highest scientific 
order in the country. In 1860 the University of 
Berlin conferred on him a doctorate (honoris caus). 
In 1874 he was elected a member of the Royal 
Academy of Sciences of Berlin, and he was like- 
wise a member of all the leading scientific societies 
at home and abroad. 

Dr. Siemens was twice married ; his second wife 
was Miss Antonia Siemens, daughter of Professor 
Carl Siemens, of Hoherheim, near Stuttgart. This 
marriage took place in 1869. He leaves two sons 
and two daughters of his first wife, and one son 
and one daughter of his second wife. Of his six 
brothers only three survive him, Ferdinand, 
Friedrich, and Carl. Of his two sisters, Sophie, 
the widow of Dr. Carl Krome, of Leipzig, is alone 
alive. 





THE MINERAL INDUSTRIES OF 
ITALY. 

THERE are few countries that are more interest- 
ing than Italy, alike as regards its history, its 
traditions, its people, and its resources. The latter 
embrace a considerable variety of minerals, but 
none of them, excepting, perhaps, sulphur, are of 
any very marked importance. The sulphur deposits 
of Sicily have supplied the rest of the world to a 
greater extent than any other for a long period of 

ears, and they are still the most important of any 

nown and workable deposits, unless those that 
have recently been opened up in the Southern 
States of North America should come to assume 
larger dimensions. 

Italy has not hitherto taken a prominent place 
among the manufacturing countries of the world, 
partly, no doubt, in consequence of the agricultural 
training and habits of the people, but also to some 
extent, if not mainly, because of the absence of 
adequate industrial resources. The fact is that 
Italy has a little of everything, and yet not very 
much of anything. Its iron ores are limited in 
quantity, though of excellent quality, and at one 
time it ‘_orrn to be probable that the furnaces 
of Great Britain would depend upon the iron 
mines of the island of Elba as much as upon 
any other foreign source. The first importation 
of such ore into the United Kingdom was in 
1870, and amounted to 119 tons. In the following 
iorg this had advanced to 3320 tons, and in 1872 it 

ad risen to 47,500 tons, so that the trade developed 
rapidly. For several subsequent years the trade 
showed much fluctuation, until in 1887 the total 
imports rose to 86,301 tons. The total quantity 
of iron ore received by British furnaces from Elba 
was never, however, very large. The ores were 
very rich in quality, the calamita containing 66 per 
cent. ; the terranera, 65 per cent. ; and the Rio, 
61 per cent. of metallic iron ; but as the deposits 
became more exhausted the Italian Government 
interfered with the exportation, and for a number 
of years past the exports have been practically nil. 
Coincidently with this movement of events, the 
annual output of Italian ores has fallen off to a very 
conden extent, and over the last few years the 


annual production has not exceeded about 200,000 
tons a year, as compared with 421,000 tons in the 
year 1881. They appear to have become more 
expensive to work, if we may judge by the fact 
that the number of workmen employed in the 
mines that were operated in 1890 was 2434, as 
compared with 2245 in 1881, when nearly twice the 
quantity was produced. The mines have also 
become much less productive, 35 mines having 
turned out 421,000 tons in 1881; while 44 mines 
produced only 220,000 tons in 1890. 

The greatest industrial drawback of Italy is the 
absence of coal, the total production of both coal 
and lignite in the year 1890 having been 376,000 
tons. Of the total quantities of iron ore and coal pro- 
duced, the following proportions were contributed 
by the districts named : 











Coal and 
ee Iron Ores. Lignite. 
tons. tons. 
Florence oe o° oe ee -- 189,752 203,004 
Iglesias am a4 xe ie we 15,701 
Milan .. ‘is as os an he 28,750 3,000 
Rome .. “ on ee “e ws as 127,790 
Turin .. ee os “e 7 a 2,200 691 
Vicenza oe ee ee on a 26,240 





The above limited output of combustible mineral 
is supplemented by large importations, principally 
from England and Germany ; but the average fuel 
consumption of the country as a whole is very low 
—much lower than that of any of the more western 
nations of Europe. Industries that require large 
supplies of fuel are not carried on to any material 
extent, and the character of the climate is such 
that, for at least a large part of the area, fuel for 
domestic purposes is much required. Such fuel as 
is available, whether indigenous or imported, is 
very dear. 

The following returns of the production of the 
principal minerals in Italy in 1891, with the number 
of workings and workmen, have just been pub- 
lished at Rome : 


Statistics of the Production of Minerals in Italy in 1890. 





production. | Number of | Number of 








Mineral. Mines. | Workmen. 

| tons | 
Iron .. ee oe e+} 220,702 44 | 2,434 
Seagenene - | we 4 89 

INC 2. ee | 0, | 
Lead :. | 82,187 } ett Wc sed 
Silver .. ee oo| 1,750 8 | 1,200 
en rs mee 21 | 505 
Antimony ee oe 891 46 529 
Iron pyrites .. ae ue 14,755 5 | 366 
Coaland lignite .. -.| 876,826 38 | S817 
Sulphur *e os ad 369,239 504 30,503 
Asphalt and bitumen 45,125 20 729 
Graphite ..  .. 1,735 9 47 

| 





Altogether the production of minerals in Italy 
in 1890 amounted to 1,273,704 tons, obtained from 
919 mines or workings, and employing 54,104 
hands. The total value of the production is offi- 
cially returned at 63,826,000 lire, or 2,573,000. 
In the working of the mines, &c., where this out- 
put was got, 31 hydraulic motors, of 517 horse- 
power, and 217 steam engines, of 4136 horse- 
power, were employed. 

The great part of the total production of iron and 
steel in Italy appears to take the form of bar iron. 
Hoop iron is made in a few cases, and in one case-— 
that of the works in Belluno—it is the main pro- 
duct. Natural and cementation steel are made in 
a few works by rather antiquated methods, but on 
a comparatively small scale. Thus, in Brescia, 
although the total quantity of steel produced is 
given as only 300 tons, it includes both cementa- 
tion and Siemens-Martin varieties. The latter 
steel is also produced in the province of Como, at 
the works of Dongo, Lecco, and Valsanina. The 
province that appears to produce the largest 
quantity of steel of all kinds is Genoa, where 
57,450 tons were produced in 1890, the average 
value given for the whole being 216.9 lire. This 
is the lowest average recorded for the whole king- 
dom, whether of iron or steel. The great works of 
Terni, near Rome, produced only 46,666 tons, 
principally in the form of rails, the average value 
over the whole being 321.8 lire. Bessemer steel 
appears to be at a discount in Italy, for the official 
reports only name one works that produce it—in 
the province of Udine; and there, in 1890, the 
make did not exceed 200 tons. It is to be re- 
marked that water-power is still largely used in 
Italy for the operations of iron works, the total 





number of hydraulic motors so employed being 
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754, of a total horse-power of 16,110, as compared 
with 86 steam engines of 10,048 horse-power. 

The iron industry appears to have made progress 
within the last few years, although the consump- 
tion, as well as the production of Italy, is still very 
backward. The maximum output of both was 
attained in the year 1889, when the finished iron 
works turned out 181,623 tons, and the steel works 
157,899 tons. The production of both had declined 
in the following year—that of steel to the extent 
of 50,000 tons, which is a large falling away fora 
country that produces so small a quantity. The 
steel industry may be regarded as a creation of the 
last eight or nine years, the total quantity made in 
the year 1885 having been only 6370 tons. The 
manufacture of finished iron has made considerable 
advances in the same interval, the increase between 
1885 and 1889 having been over 40,000 tons. Both 
are produced generally on a very small scale. The 
number of iron and steel works recorded in the 
official returns as in operation during 1890 was 325, 
and the number of workmen employed was 13,799. 
The majority of the works would probably not be 
regarded as of much account in England, but they 
are adapted, such as they are, to the character of 
the country and the requirements of the people. 

The total quantities of iron and steel produced 
in each of the several provinces of Italy, the 
average value of the product at the place of produc- 
tion, and the total official value in each case, are 
a out in the following statement for the year 

890 : 








| | a | 
Province. | Pr mre Production. | ¥ vpane ow Value. 
| tons lire | 1=1000 lire 
Arezzo... re 1 25,000 220 =| 5,500 
Bari ee ee 1 1,630 245 =| 399 
Belluno .. oe 1 | 300 300 | 90 
Bergamo .. cal 26 4,290 398 | 1,707 
Brescia .. ..| 211 | 381,280 306 | 9,564 
Caserta .. . 1 | 110 275 30 
Como aa wel 35 10,450 582 6,081 
Cuneo sal 1 120 260 31 
Florence .. 9 7,170 253 1,815 
Genoa 5 113,850 229 26,116 
Grosetto .. 2 42 437 18 
Lucca 12 431 390 168 
Milan 2 5,000 384 1,920 
Naples * 1 6,000 200 1,200 
Perugia .. 3 49,502 318 15,734 
Pisa 3 7,100 232 1,650 
Roma 1 2,630 200 526 
Siena 2 4,598 262 1,204 
Turin ‘ ee 5 7,445 308 2,296 
Udine... oof 1 6,450 249 16,030 














The largest and most important works of this 
kind in Italy are those of Terni, near Rome, which 
were founded in the year 1884. These works 
include foundries capable of turning out castings 
weighing about 120 tons, and have a plant for the 
manufacture of steel rails and other sections. The 
pig iron used is to a considerable extent produced 
by the company at their furnaces at Civita Vecchia 
from the ores that are brought thither from the 
island of Elba. The site for the works of Terni 
was specially selected in view of the large amount 
of water power at command from the Neraand the 
Velino, which run through the valley in which the 
works are placed. It is estimated that the fall in 
the valley would be equalto a total force of about 
200,000 horse-power, but nothing like this amount 
is actually utilised. Turbines are, however, em- 
ployed for rolling rails, for working the blowing 
engines, for hydraulic elevators, and other appli- 
cations, and there is probably no similar works in 
Europe where the use of water power has been 
’ carried so far. 

Italy has for many years produced small quan- 
tities of gold and silver, but the resources of the 
country in both are limited, and the production has 
not materially increased of late years, as the fol- 
lowing statement shows : 

Slatement Showing the Production of Gold and Silver in 
Italy, 1885 to 1890. 





| 











| Silver. Gold. Silver. | Gold. 
Year. i. Sees a 4 

; Production. Production. Value. | Value. 

kg. kg. 1=1000 lire | 1=1000 lire 

1885 33,34 209 4670 628 
1886 33,839 195 5414 528 
1887 | 33,387 234 5500 635 
1888 34,891 187 5491 506 
1889 33,505 216 5026 569 
1890 34,248 206 | 5822 | 544 





The outlook for the mineral industries of Italy 
does not appear to be very promising. The sulphur 
deposits of Sicily are threatened with successful 





competition on the part of the United States, and 
the make of pig iron and steel from home ores 
does not appear to be capable of much increase. 
Nevertheless the Italians are making the best of 
the situation, and appear to have made up their 
minds to supply their own war matériel and other 
needs as far as they can from native sources. 





THE DEFORMATIONS OF METALLIC 
BRIDGES. 

In an interesting communication to the Paris 
Académie des Sciences, M. Rabut gives the results 
of a number of observations made by him on the 
deflections of eight bridges of from 4 m. to 62 m. 
(13 ft. to 204 ft.) span, on the line from Vire to 
St. Lé6, and notably on the viaducts on the Vire 
and Soulevre. The observations made included 
the static and dynamic deflections of the bridges 
as a whole, and also of individual members, as 
well as the angular deflections of those members. 
The vibrations, &c., under moving loads were 
measured with a recording apparatus which mag- 
nified them considerably, the position of the train 
on the bridge being registered at the same time 
electrically. The results obtained are of much 
interest. Under a moving load at all speeds, both 
high and low, the period of vibration of the bridge 
was found to be entirely independent of the speed, 
and peculiar to the structure. The velocity of the 
train scarcely affects the mean deflection, but am- 
plifies the vibrations considerably, but for large 
spans these vibrations are still only a fraction of 
the static deflection under the same load. This 
observation appears to us of very great import- 
ance. It has been customary with many engineers to 
vary the working stress according to the ratio of live 
todeadload. Some of them base thison the results 
of Wohler’s experiments and on Bauschinger’s ex- 
planation of them, a shortaccount of which was given 
in ENGINEERING, vol. lii., page 159, in an article 
entitled ‘‘The Elastic Limit,” whilst others based 
their action on some supposed dynamic action of a 
live load. The two modes of reasoning both give prac- 
tically the same result as regards the limiting stress 
allowed ; but repeated experiments, which are con- 
firmed by the very careful ones of M. Rabut, have 
shown that this supposed dynamic action does not 
increase the stress in long bridges appreciably, the 
maximum deflection being practically the same as 
under a similar static load. It is, of course, easy 
to show that a suddenly-applied load gives theo- 
retically twice the deflection of the same load 
applied gently ; but as regards the main girders of 
bridges, the load is not in practice applied with 
sufficient rapidity for the deflection to be materially 
increased, as is proved by M. Rabut’s experiments. 
The cross-girders, however, are in a different 
position, and the load may and does come on them 
with great suddenness, though still not sufficiently 
so to double the static deflection. The longi- 
tudinals are in much the same conditions ; and it 
was found by M. Rabut that the dynamic deflection 
of the latter considerably exceeded the static, par- 
ticularly in the neighbourhood of the abutments. 
He also found that the dynamic deflection varied 
with the degree of freedom of the member strained, 
and inversely as its mass, which adds further 
weight to the present practice of using plate girders 
for short spans. 

As regards the static deflection of the main gir- 
ders, which were all of the riveted type, M. Rabut 
found that the deflection varied considerably from 
that obtained by calculation, the joints being, as 
usual, taken as hinged. This showed, of course, that 
the lattice members were doing more than their fair 
share of the work, and inmeasuring the deformations 
of these M. Rabut proved this to be the case, 
the stresses in both diagonals and verticals varying 
considerably from the calculated amounts, the 
members being bent by the reaction couples at 
the joints, which, of course, stiffened the girder, 
but at the expense of causing unfair and unknown 
strains in the individual members of the bracing. 
In most cases of good design, however, we believe 
that these additional stresses will not be large, but 
M. Rabut states that in certain cases they may ex- 
ceed the calculated stresses, but only, we should 
imagine, in very bad designs, as bridges of this class 
have, as a whole, stood very successfully. These 
additional stresses were found to be most important 
at the centre of the span, probably because the 
normal stresses there are small, and M. Rabut 
suggests that the section of the web members 
there should be increased. Perhaps the most 





important effect of these reaction couples at the 
joints is, however, the extra strain they throw 
on the riveting, which should be made much 
stronger than indicated by the usual theory. 
It has long been known that it is inadvisable to 
load rivets as heavily in bridge trusses as in boiler 
work. In the latter the rivets may be loaded up to 
4 tons per square inch in shear, and 8 tons per 
square inch bearing pressure may be used. In bridge 
trusses, however, these stresses are considered 
to be too large. American practice favours work- 
ing shearing stresses of from 6000 lb. to 7000 Ib. 
per square inch, and bearing pressures not exceeding 
6 tons per square inch, these figures to be reduced 
when the rivets are driven by hand. 

The deflections of the cross-girders and longi- 
tudinals were found by M. Rabut to be greatly 
affected by their connections to each other and to 
the main girders of the bridge. The reaction 
couples between the longitudinals and the cross- 
girders reduce the deflection of the latter, whilst 
augumenting those of the former, which may, 
in certain conditions, be twice what it would be 
were its ends free. This observation is difficult to 
understand, in the absence of drawings of the con- 
nections, as it would be natural to expect that the 
deflection would be diminished in both instances. 

In skew bridges M. Rabut has found that the 
elastic line of the main girders is not convex 
throughout its length, but exhibits two points of 
inflection showing partial encastrement of the ends. 
The stresses in the web members near the abut- 
ments are therefore partially reversed in sign, and 
greatly augmented in actual value. The torsion 
of the members is also increased, and such bridges 
should, therefore, he states, be usually made 
stronger than the usual theory indicates. It would 
seem, however, that by connecting the floor mem- 
bers to the main girders near the abutments by 
flexible joints, this partial encastrement could be 
obliterated—a preferable plan, to our mind. 








THE SMITHFIELD CLUB SHOW. 

WHEN a conference has been sitting to discuss 
remedies for the present depressed condition 
of agriculture, the doings of the Smithfield Club 
become of increased interest. The club was insti- 
tuted in 1798, its avowed object being ‘‘ to supply 
the cattle markets of Smithfield and elsewhere 
with the cheapest and best meat,” or, as now ex- 
pressed, ‘‘ to encourage the selection and breeding 
of the best and most useful animals for the pro- 
duction of meat, and to test their capabilities in 
respect of early maturity.” Each year the club 
holds a show in the Agricultural Hall, Islington, 
and seemingly the production of early maturity has 
greatly succeeded under its auspices, for cattle 
are shown in considerable numbers which have 
attained a weight of 10, 11, 12, 13, and some- 
times 14 cwt. in less than two years of life, 
each. It is difficult to believe that the higher 
figures can ever be much exceeded, except by 
an occasional animal. As the entire hall is not 
occupied by cattle, sheep, and pigs, the club allows 
manufacturers of agricultural engines and imple- 
ments to show their productions in the remaining 
space. These, too, appear to have attained maturity, 
or any rate finality, forscarcely any change takes place 
in them from year to year. There was a time when 
the Smithfield Show was full of novelties, and 
manufacturers ran eagerly round to find if they had 
been anticipated or eclipsed by their competitors. 
At that period the show was one of the great marts 
of the year. Private buyers, country agents, and 
foreign merchants all gathered to Islington with 
the intention of providing for the next season’s 
requirements. But in both these respects condi- 
tions have changed; agricultural engineers have 
become very chary of altering an implement that 
does its work satisfactorily, and find but little scope 
for their ingenuity in new directions, while busi- 
ness men no longer take the interest in annual fairs 
that they did. Rapid transit, illustrated catalogues, 
and commercial travellers enable orders to be given 
at any time, and the aggregation of capital by large 
firms tends to the production of stocks in advance 
of orders. Hence it comes that annual displays of 
agricultural implements are vo longer awaited with 
eagerness nor attended with special interest. 

After these remarks the reader will not feel sur- 
prised at being told that there are but few novel- 
ties to be seen at the show. The display is as 
vast and as good as ever, but our report is not 
concerned with examples of established practice. 
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We confine ourselves to features that are ‘new. 
Beginning, as usual, with the steam engines, we 
notice that Messrs. Ruston, Prostor, and Co., 
Limited, of Lincoln, show a new design of an 8 
horse-power portable engine, in which the special 
feature is the use of planed brackets riveted 
to the boiler to receive the cylinders, pedestal 
brackets, and all the other parts. There is not a 
single bolt passing into the steam space, and con- 
sequently any part of the engine can be removed 
when steam is up. In this engine Carver’s* circlips 
are used in place of split pins. Messrs. E. H. 
Hindley and Co., of Bourton, Dorset, supplement 
the small engines which they have shown for many 
years by others of larger size. Among these is an 
inverted high-speed engine for electric lighting, 
provided with counterweighted crank arms, a 
marine type connecting-rod, and an_inclosed 
governor. Loose covers are attached to the frames 
at each side to prevent splashing of oil, but these 
can be readily removed to allow access to the crank- 
pin and bearings. The engine is designed to run 
at a high speed, and is strongly built. Among the 
traction engines, Messrs. Charles Burrell and Sons, 
Limited, Thetford, show a specially light compound 
traction engine of 6 horse-power ; while Messrs. J. 
and H. McLaren, for the first time for several years, 
exhibit one of their well-known 8 horse-power trac- 
tion engines. Messrs. Aveling and Porter, of 
Rochester, are represented as usual, the tenders of 
theirengines having an exceedingly neatappearance, 
due to the plates being flanged and joined without 
the use of angle irons. 

There are three types of petroleum oil engines 
in the show. Messrs. Priestman Brothers, 
Limited, of Hull, have one of their new pattern, 
with the air-pump arranged at the end of the bed, 
instead of underneath as formerly. Messrs. Wey- 
man and Hitchcock, Limited, of Guildford, show a 
twin engine of the type we illustrated last week, 
mounted on four wheels and a tank as a ‘‘port- 
able.” They also show two stationary engines. 
Another portable oil engine is exhibited by Messrs. 
R. Hornsby and Son, Limited, of Grantham. The 
engine is practically the same as when it appeared 
at the Royal Show at Warwick (page 782 of vol. liii.), 
but it has been mounted on a cylindrical - tank. 
Through this tank there pass tubes from end to 
end, and a constant current of air is maintained 
through them by means of the exhaust, which 
is delivered into a funnel mounted on the smoke- 
box, or rather on what would be the smokebox 
in an ordinary ‘‘portable.” This air current 
carries away heat from the water, and enables a 
smaller supply to be carried. The engine is of 12 
indicated horse-power, and it is accompanied by 
a stationary engine of 64 indicated horse-power. 
The Capitaine oil and gas enginet is shown in the 
entrance arcade by Messrs. J. M. Grob and Co., of 
18, Dufferin-street, Bunhill-row, E.C. 

Turning now to implements, we find a new swath 
turner shown by Messrs. Blackstone and Co., 
Limited, of Stamford. This is a somewhat large 
machine, being made wide enough to deal with 
two swaths, while the horse walks between them. 
There are two forks, like those mounted on 
kickers, set at an angle to the swath, and as the 
machine is moved forward these diligently turn 
the swath over on to the dry ground, exposing the 
wet underside to the sun and air. The same firm 
show a horse-rake which can be varied in width for 
passing through narrow roads. The teeth are fixed 
on a framework on the lazy tongs principle, which 
can be expanded by means of a screw. 

Messrs. R. Hornsby and Sons, of Grantham, 
show a corn sieve of a kind upon which much inge- 
nuity has been spent at various times. Its special 
feature is that the wires separate as they reach 
their highest position, and allow any grains that 
have been caught between them to become disen- 
gaged and fall down. The sieve is, of course, 
cylindrical, and inclined ; it is formed of wires 
wound helically, and bound together by other wires. 
At each end it terminates in a ring or wheel con- 
nected by arms to a boss. This boss runs on a 
stationary hollow spindle, set at an angle to the 
axis of the screen, and consequently the end of the 
sieve is not square with the body of it, the upper 
side of the sieve being thelonger. The elastic con- 
struction of the helical wire cylinder allows it to 
draw in and out freely as it rotates, and thus con- 
stantly vary the sizes of the interstices. 

At the Warwick Show last June a potato planter 





* See ENGINEERING, Vol. lii., page 428, 
+ Ibid., vol. liii., page 10.” 


and a potato digger, constructed by Messrs. Ran- 
somes, Sims, and Jefferies, Limited, of Ipswich, 
attracted much attention. Since that time both of 
these implements have been improved. The first 
now delivers the tubers almost close to the ground, 
instead of into a spout as formerly, and is provided 
with a set of three pinions,‘any one of which can be 
brought into action without readjustment of the 
wheel centres. The potato digger has been modified 
in the form of its clearing arms. 

To render their chaff cutters more rigid, Messrs. 
H. Bamford and Sons, of Uttoxeter, have adopted 
a light rolled section of iron for the legs. This 
gives them a neat appearance, and secures a firm 
foundation. Messrs. Richmond and Chandler, of 
Manchester, show all that is left of a hatchet which 
had passed by accident through one of their chaff 
cutters. About one half of the blade was sliced off, 
without injury to the machine other than indent- 
ing the cutters. 

Messrs. Picksley, Sims, and Co., Limited, Leigh, 
have introduced an improvement in their mowers, 
by which the cutters can be tilted without raising 
the front of the machine. Messrs. Samuelson and 
Co., Limited, of Banbury, also show a well-designed 
new pattern of mower. 

Messrs. Lankester and Co., of 110, Southwark- 
street, London, show a drill which is stated to 

repare a satisfactory seed-bed at one operation. 

t consists of two axes set at an obtuse angle to 
each other, and somewhat less than right angles to 
the line of travel. Upon these axes are mounted 
discs with spoon-shaped radial arms which dig into 
the soil, ar at the same time, in consequence of 
their angular position, move it sideways and break 
it up. 

A new root washer, designed more particularly 
for potatoes, carrots, and turnips to be sold in the 
market for domestic use, is shown by Messrs. Hil- 
ton, Limited, of Leigh, Lancashire. It consists of 
a box with a gridded bottom, mounted on trunnions, 
and joined by connecting-rods to a crankshaft. 
This shaft is rotated by hand or power, and the 
roots moved backwards and forwards under a 
stream of water. Messrs. Atherton and Kelsall 
are the patentees. 

Messrs. Woodroffe and Co., of Rugby, show their 
grinding and crushing rolls combined in one imple- 
ment, to serve both purposes. Messrs. Samuel 
Corbett and Son, of Wellington, Salop, have 
modified their grinding mill in order to render the 
discs accessible without removal of anything but 
the cover. 





THE WEATHER OF NOVEMBER, 1892. 

THE weather of November has been very mild, 
very quiet, and very foggy. A prevalence of light 
to moderate southerly winds has been the leading 
feature of the weather over the British Islands. 
Gales have skirted the north-west ot Ireland and 
of Scotland, but elsewhere there has been a remark- 
able absence of strong winds. Fog and mist occurred 
frequently in England, especially over the southern 
and eastern counties, though noticeably without 
the smoky contamination usual in the metropolis. 
‘* The brooding fog lay soft as down over the quiet 
sea,” while inland a ‘formless grey confusion” 
covered all things. 

And so most ugly-clouded was the light, 
That day was hid in day, night came ere night. 

The sun’s progress southward causes ‘‘ night to 
linger into hours of day,” and night is still more 
prolonged by bleak unkindly fog, damp, and 
gloom. 

The wg mist in the gloaming veils wood and dale and 

ain 3 

Silver rising from the river, settling on the firs again ; 

Chrysanthemums are blooming in crimson and in gold, 

mee 44 of autumn’s beauty; thus is Time’s story 

The mean temperature and pressure of the 
atmosphere at extreme positions to which the Isle 
of Man is central were as follows : 














Mean 

Mean Difference Difference 

Positions. | Pressure. | trom Normal. + | from Normal. 
| ae 

in. in. | eg. | deg. 
North = 29.77 nil 46 above 4 
South ..| 30.02 above 0.08 | 52 | ee 
West es 29.79 below .09 49 | o &€ 
East me 30.04 above .17 45 a, | 
Central ..| 29.92 » (04 47 | =e 








The distribution of rain in frequency and amount 





may be inferred from the following results : 








Places. | Rainy Days. | Amount. / 
in. in. 
Sumburgh .. = 27 4.47 above 0.31 
Scilly .. 2 ne 21 2.59 below 1.13 
Valentia ee - 29 7.95 above 2 53 
Yarmouth .. ee 17 1.72 below 1.34 


The daily general directions of the winds over 
these islands give a resultant from 8.S.W., both 
for frequency and for estimated force ; while the 
mean distribution of atmospherical pressure indi- 
cates a resultant from S.W. As the normal wind 
resultant is W. by N., the southerly winds account 
for the mildness, the frequency of rain, the large 
amount in Ireland and the small quantity in 
England. The greatest atmospherical pressure, 
30.45, occurred on the 22nd ; the least, 29.1 in., on 
the 15th ; a comparatively small range for Novem- 
ber. The mean temperature at 8 a.m. for the entire 
area of the British Islands, at’ sea level, was 41.5 
deg. on the Ist, rising to 50.5 deg. on the 4th, then 
falling to 43.5 deg. on the 7th, again rising 
gradually to 50 deg. on the 12th, and falling sud- 
denly to 43.5 deg. on the 13th, regaining 49 deg. 
on the 14th, thence falling to 43.5 deg. on the 19th, 
attaining 46 deg. on the 21st, receding to 42 deg. 
on the 23rd, then again rising to 50 deg. on the 
28th, ending with a rapid fall to 39 deg. on the 
30th. On the Ist, at 8 a.m., while the temperature 
at the North Foreland was 50 deg, at Lough- 
borough it was only 25 deg.; 2nd, Scilly 53 deg., 
Loughborough 26 deg.; 8th, Nairn 52 deg., Oxford 
28 deg.; 10th, Scilly 53deg., Parsonstown 33 deg. ; 
11th, Roche’s Point 52 deg., Oxford 32 deg.; 16th, 
Dungeness 55 deg., Parsonstown 34 deg.; 17th, 
Valentia 51deg., Loughborough 29deg. ; 18th, Scilly 
53 deg.; York 30 deg. ; 21st, Scilly 53 deg., Ox- 
ford 31 deg. The highest temperature, 62 deg., 
was reported at London on the 14th; the lowest, 
21 deg., at Braemar on the 18th. On the 13th, 
1.2 in. of rain was measured at Belmullet ; 14th, 
1.02 in. at Valentia ; 21st, 1.8 in. at Roche’s 
Point. Atmospherical pressure was very nearly 
the same in all parts, and the air was misty gene- 
rally, on the 24th. Fog and mist were reported on 
14 days in the east of England, 8 days in south- 
west England, and much less frequently in other 
districts. The weather notations also indicate that 
clear days varied between 2 in the east and 8 in 
the west ; overcast days between 23 in the east and 
14 in the central district. These figures would 
indicate most sunshine in the west of Ireland, least 
in the east of England. The actual duration of 
sunshine during the five weeks ending December 3, 
estimated in percentage of its possible amount, 
was for the United Kingdom 19 (or for these weeks 
in succession, 36, 19, 14, 8, 20) ; south Ireland, 27 ; 
north Ireland, 24 ; south-west England, 23 ; north- 
west England, 20 ; east Scotland, central England, 
and the Channel Isles, 19; west Scotland and 
north-east England, 18 ; south England, 17 ; east 
England and north Scotland, 13. 








NOTES. 
ScHoLt anp Gens New Composite GavuGs 
GLASSES. 

GERMAN science has already done much to improve 
the manufacture of glass for optical purposes, and 
it now appears that Dr. Scholt, of Jena, who 
has of late years done invaluable work in these im- 
provements, has turned his attention in a more 
plebeian direction, and has succeeded in producing 
a gauge glass which will not crack from unequal 
cooling. In making ordinary gauge glasses, the 
glass is purposely cooled in the open air so as to 
cause the exterior of the glass when cooled to be in 
compression, so that when heated and under internal 
eget the tension in the glass shall be reduced. 

his plan has, however, the disadvantage of 
leaving the interior of the glass in a state 
of severe tension. Dr. Scholt has, however, 
adopted the plan of making the gauge glass by 
combining two qualities of glass, having two dif- 
ferent coefficients of expansion, by which he suc- 
ceeded in greatly reducing their initial strains. 
Glasses me in this way have, in official tests at 
the German Imperial Laboratory, shown that they 
may be heated to 400 deg. Fahr., and will then 
stand without fracture drops of cold water being 
blown against the outside of the tube. In another 
test a Perth gauge glass and one of Dr. Scholt’s 
were both heated in oil up to a temperature of 
420 deg. to 430 deg. Fahr., and then plunged in 





cold water ; the Perth glass cracked all over, whilst 











Dec. 9, 1892.] 


ENGINEERING. 





73! 








the new glass was as sound as before. These 
glasses have been tried with success on a number 
of locomotive and other high-pressure boilers 
upwards of 12 months, and have answered ad- 
mirably. Messrs. Schiiffer and Budenberg, of 
London, Manchester, and Glasgow, are the agents 
for the United Kingdom. 


Tue Exectric Lieut at NorrincHaM. 

Mr. H. Talbot, the electrical engineer of the 
Nottingham Town Council, has reported upon the 
best means of lighting the central portion of Not- 
tingham by electricity. Mr. Talbot recommends 
the low-pressure continuous current three-wire 
system, in combination with a high-pressure con- 
tinuous current and motor-generators. A site for 
the central station is proposed to be secured in 
Holborn-villas, between Talbot-street and Wolla- 
ton-street. This property can be purchased at the 
price of 31, 12s. 6d. per yard. The whole land will 
not, however, be required at once, but it is con- 
sidered prudent to make provision for the future 
extension of the works. An outlay of 44,7551. is 
now proposed to be made, viz., land in Wollaton- 
street, 10,175/.; buildings, plant, mains, &c., 
34,5801. Mr. Talbot considers that with the low- 
pressure continuous current three-wire system 
an area of 1§ miles diameter can be supplied 
from one generating station, provided the station 
is near the centre of the area; by using motor- 
generators the area can be increased to two miles. 
The Holborn - villas site, which Mr. Talbot has 
provisionally secured, contains 2800 square yards, 
and is most central. Mr. Talbot advises that the 
buildings at the central station should be at once 
designed to contain sufficient plant for supplying 
electrical energy for 13,000 eight candle-power 
lamps ; but plant should only be put down for 10,000 
lamps. More plant could be put down when 
required without its being necessary to extend the 
buildings. He recommends that the buildings 
should be built to accommodate boilers capable of 
generating steam for supplying at least 20,000 
eight candle-power lamps, as the extra cost en- 
tailed in building a large chimney would not be so 
great as building a second when an extension of 
the plant becomes imperative. Mr. Talbot recom- 
mends the use of Galloway or Lancashire boilers, 
with a feed-water heater and Willans central valve 
engines. Mr. Talbot advises that bar copper should 
be used where large mains are required, and 
that insulated cables drawn through iron pipes, or 
other approved conduits, should be used where only 
small distributing mains are necessary. He esti- 
mates the probable return on the 44,7551, proposed 
to be expended at 21881. 


Narrow Gavuce Rattways In SCANDINAVIA. 

Narrow-gauge railways are likely to prove a very 
important means of communication in Denmark and 
Sweden, where cheaper railways are needed in many 
localities. The best known and earliest specimen 
of this kind isthe Kosta-Lessebo Railway in Sweden. 
Its length is between 11 and 12 miles, and it 
passes through some very difficult country, with 
sharp curves, and a gradient of as muchas | in 35. 
This railway has now been in use for some four 
years and has given every satisfaction, both as to 
carrying power, working expenses, and durability. 
The carriages are on the bogie system ; the locomo- 
tive is Mallet’s ‘‘ locomotif compound circulé,” the 
same type as is used on the St. Gothard line. The 
working expenses are about 9s. per diem for ten 
loaded carriages. The gauge is 60 centimetres 
(23.6 in.), and the sleepers are of wood ; the cost of 
the line is only a little above 10001. per mile. At the 
same time the working expenses are much smaller 
than for standard gauge track. The railway pays a 
dividend of some 20 to 30 per cent., and halfa 
dozen similar railways are in the course of being 
constructed or under contemplation in other 
parts of Sweden. The goods carriage 
of the Kosta Railway weighs only 1} ton, and 
has a carrying capacity of 4 tons, so that the 
deadweight is only ;;ths of the paying load, 
whereas the proportion on the Danish State Rail- 
ways is }9ths, and for some closed goods carriages 
even 14ths, The working expenses on the Kosta 
Railway are only 50 ore per train kilometre, or less 
than 11d. per mile. The rails on the Kosta system 
may weigh as low as 25 lb. per yard. In Denmark 
there is a decided tendency to adopt the Kosta 
system in preference to other heavier and broader 
systems, and a large number of local railways of 
this class are projected, of which no doubt a con- 
siderable portion will be proceeded with. Narrow- 





gauge railways are found in various countries to a 
very material extent. In Germany there are, ac- 
cording to recent statistics, about 550 miles of 
narrow-gauge lines, of which one-half is of the metre 
gauge, and the other 750 millimetre (29.5 in.) gauge. 
These 550 miles belong to twenty-six different lines. 
They have cost on an average about 41501. per mile, 
although they are built with a minimum gradient 
of 1 in 30, and with curves of 100 ft. radius. The 
average weight of the rails is 45 1b. per yard. In 
North America there are not far short of 10,000 
miles of narrow-gauge railways, which have cost on 
an average somewhere about 29001. per mile, with 
flatter gradients than in Germany, with an average 
rail weight of 35 lb. to 40 lb., and with a superior 
rolling stock. 


THE NEW CABLE TRAMWAY IN LONDON. 

THE new cable tramway between Kennington and 
Streatham-hill, on the line of the London Tramways 
Company, Limited, was officially inspected on Wednes- 
day by General Hutchinson, of the Board of Trade. 
He was conducted over the works by Mr. W. N. 
Colam, who prepared the designs necessary for the 
construction of the road, machinery, cars, buildings, 
&c., and supervised the whole of the work, while Mr. 
John Kerr was present on behalf of Messrs. Dick, 
Kerr, and Co., Limited, who have bought the patents 
for constructing cable tramways in Great Britain, and 
have been the contractors for the whole of the 
road and machinery in this case, their engineer 
being Mr. James More. In the first place, General 
Hutchinson made a careful inspection of the ma- 
chinery, and then went over the line in the dummy 
car, aie drew an ordinary passenger car with the 
directors of the company and journalists. The 
2? miles between Streatham-hilland Kennington was 
covered in less than 20 minutes, notwithstanding that 
on the way frequent stoppages were made to test the 
brake power under all conditions, and it was found to 
work admirably, the time taken to stop the car on the 
decline of Brixton-hill being much less thanin the case 
ofa car drawn by horses. Altogether, General Hutch- 
inson was favourably impressed with the machinery 
and working, as well as by his inspection of the per- 
manent way, over which he walked from Kennington. 

The power station is situated at the southern ter- 
minus at the top of Streatham-hill, and therefore 
conveniently for further extensions southwards. It 
is contemplated that the cable tramway may be sub- 
quently extended as far into the suburbs as Croydcn, 
and will thus provide connection with Westminster, 
Blackfriars, and Waterloo Bridges for not only 
Brixton, and Streatham-hill, but Streatham, Norbury, 
and Croydon, as the line will pass all these populous 
districts, The cars are taken to Kennington by cable 
traction, and thence to London by horse haulage. 
The machinery and boiler power provided at the dépdt, 
as well as the building accommodation, has been 
supplied ready to operate 11 miles of track, as an ex- 
tension is contemplated. Meanwhile, 54 miles of 
single line are worked by cable traction, the cable 
being 30,000 ft. long and weighing 30 tons. Power is 
enerated by four of Babcock and Wilcox’s boilers 
fitted with Bennis’s mechanical stokers and two com- 
pound horizontal engines, the cylinders being 20 in. 
and $2 in. in diameter respectively, and the stroke 
of piston 4ft. 2in. The high-pressure engine is 
fitted with Proell’s valve gear, and the low-pressure 
engine with Corliss gear. The former drives an 











travel of 100 ft., and is held up to its work by a heavy 
weight moving in a well sunk for the purpose. The 
carriage has four pawls which engage in racks on 
either side of the rails on which it runs, to prevent it 
being drawn back when tension is put on the cable. 
The incoming and outgoing cables go from the pulleys 
through a subway to the centre of the road, where it 
is diverted into the up-and-down track by two hori- 
zontal pulleys. 

The cable (Lang’s lay) has seven strands, each with 
seven wires of crucible steel. The conduit is 17 in. 
deep by 9 in. wide, and the slot is 4 in. wide, the 
sides being formed of rails of suitable section, resting 
on yokes placed at 3 ft. 7 in. intervals, and tied back 
to the rails to prevent any possible closing of the slot. 
The cable runs on vertical 3 pulleys placed at 50 ft. 
intervals, access to which is provided by hatchways, 
while at curves there are horizontal pulleys. The 
points of the track, rail, and slot where the cars cross 
over the lines at the termini are actuated together by 
levers placed on the company’s premises, and not in 
the road. These points, when eters open or shut, 
are also locked in either position by the same motion 
of the lever. 

The dummy cars are of light framework, and are 
9 ft. 2 in. by 6 ft. 6 in. broad. There are two couplers 
to the cars, and the brake power was well tested by 
General Hutchinson, and found very efficient. The 
passenger car brakes are also operated from the dummy 
car. The gripper worked very satisfactorily. It is of 
the usual type, with a screw for lifting and dropping 
the lower jaw. 

The rolling stock is brought into the car-shed by an 
auxiliary cable worked from the main shaft at the 
Streatham-hill station. There is also a cable for 
operating the traverser across the shed for moving the 
cars from one line to the other. The traverser has 
three levers, one working the right and left gripper for 
taking the up or down cable, another for operating the 
slipper brake, and a third for locking the traverser. 
There is a large repairing shop with several machine 
tools worked by the 60 horse-power barring engine for 
the 30-ft. pulley. It is also arranged to work a drum 
on which the cable may be wound for inspection. The 
main bearings on the engines and countershafts are 
oiled by ee worked by small belts from the shaft. 
The buildings are of brick, the roof being carried on 
iron trusses, and are specially well lighted. In the 
road frontage a cottage has been built for the chief 
mechanic, with offices adjoining, and the entrance for 
the cars to the ‘‘stabling” shed is not without archi- 
tectural embellishment, so that the existence of the 
power station is only indicated by the stalk, which is 
120 ft. high by 13 ft. at the base, and 6 ft. at the top. 
In making the foundation for this stalk care had to be 
exercised, as the Lambeth Company’s reservoir is in 
close proximity to the site. In view of this it was 
determined to make the foundation shallow in depth, 
but of great area, 400 sq. ft. by 10ft. deep. The London 
blue clay was exposed at that depth, and the area ig 
entirely covered in with concrete and old iron rails, 


THE COLUMBIAN EXPOSITION, 
THE TRANSPORTATION BuILDING. 
(Concluded from page 696.) 

Fras. 11 to 20, page 726, complete our illustrations of 
the Transportation Building. Fig. 11 isa drawing of the 
special truss marked C on Fig. 3, page 694 ante. This 
truss supports the hip rafters at each end of the roof. 
The intersection of the rafters is shown in a separate 
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ordinary crank between bearings, and the other 
a disc crank outside one of the latter. The fly- 
wheel is 10 ft. in diameter. Both engines drive the 
same main shaft, which lies between and carries the 
flywheels and rope pulley, but one engine is sufficient 
for present requirements, The rope pulley drives a 
follower 30 ft. in diameter by means of 24 hemp ropes. 
This 30-ft. pulley drives the grip pulley through a fric- 
tion clutch, and at the inspection General Hutchinson 
tested the ease with which this clutch operated in 
stopping and restarting the cable-hauling pulleys. In 
addition to the main grip pulley, there are two idle 
pulleys and a tension carriage. This carriage has a 








detail above. The truss has a top and bottom chord, 
the latter and the inclined sides of the former, being 
similar to those in the truss over the main gallery, 
namely, three timbers 6 in. by 10in., and two 6 in. 
by 12in. and 4in. by 12in. respectively. The top 
chord is of four timbers 4 in. by 12in. and 6 in. by 
12 in.; the els are braced by timber vertical posts, 
and diagonal iron ties, as shown. The various details 
show the form of castings used and the methods of 
me the timbers. Figs. 13, 14, and 15 illustrate 
the construction of an external terrace placed over a 
alg of one of the side galleries, As will be seen from 

ig. 14, the girders carrying the platform are framed 
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on to the trusses. Fig. 15 is a plan showing the posi- 
tions of the girders and the horizontal: bracing. Fig. 
14 is across-section of two trusses, and shows the form 
of purlins, the vertical diagonal bracing, and the floor 
of the terrace. The posts carrying the roof trusses 
are illustrated by Figs. 16 and 17 ; they are covered 
with diagonal sheathing 2 in. thick, which is covered 
with plaster. Figs, 18, 19, and 20 are different types 
of purlins used in the buildings; the structure of the 
large annexe of the Transportation Building is so 
simple as not to call for illustration. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 1, 1892. 

Tue volume of business in iron and steel for the 
month of November was slightly greater than for 
November, 1892. Crude iron stocks have slightly 
declined, but prices have not been affected. The 
owners of between 20 and 30 stocks are anxiously 
awaiting the return of conditions which will allow 
blowing in, but the probabilities are against an early 
or important expansion of demand. The mills are all 
running nearly full time except the rail mills. Prices 
cannot decline much. Mill brands are 13 dols., and 
abundant supplies are offered. Merchant steel is in 
active demand for engine and boiler work, tank- 
building, &c. Structural material is firm at 2.20 dols. 
New inquiries for bridge work point to possible orders 
in December for 22,000 tons. The Government reports 
from the Ordnance and the Navy Departments are 
gratifying to manufacturing interests. Steel rails are 
very dull, and heavy orders are not looked for by 
makers until February. The railmakers have not lost 
belief in a demand for rails at an early day that will 
bring back old-time activity. All kinds of railway 
equipment are being ordered, and plate-iron orders 
are increasing in number and size, The incoming 
olitical party will hold a conference in a few days to 
Loomlets some sort of Se reer ing rather, the 
controlling spirits of it will undertake to do so. Tariff 
reduction agitations will probably set in soon, but the 
probability of an early reduction of duties is not 
recognised. 





BOARD OF TRADE ELECTRICAL 
STANDARDS. 
Tue following are the resolutions passed by the 
Board of Trade Committee on Electrical Standards, 
and referred to in the article on page 727 : 


1. That it is desirable that new denominations of 
standards for the measurement of electricity should be 
made and approved by Her Majesty in Council as Board 
of Trade standards. 

2. That the magnitudes of these standards should be 
determined on the electro-magnetic system of measure- 
ment with reference to the centimetre as unit of length, 
the gramme as unit of mass, and the second as unit of 
time, and that by the terms centimetre and gramme are 
meant the standards of those denominations deposited 
with the Board of Trade. 

3. That the standard of electrical resistance should be 
denominated the ohm, and should have the value 
1,000,000,000 in terms of the centimetre and second. 

4. That the resistance offered to an unvarying electric 
current by a column of mercury at the temperature of melt- 
ing ice 14.4521 grammes in mass of a constant cross 
sectional area, and of a length of 106.3 centimetres may be 
adopted as one ohm. 

5. That a material standard, constructed in solid metal, 
should be adopted as the standard ohm, and should from 
time to time be verified by comparison with a column 
of mercury of known dimensions. 

6. That for the purpose of replacing the standard, if 
lost, destroyed, or damaged, and for ordinary use, a 
limited number of copies should be constructed, which 
should be periodically compared with the standard ohm. 

7. That resistances constructed in solid metal should 
be adopted as Board of Trade standards for multiples 
and submultiples of the ohm. 

8. That the value of the standard of resistance con- 
structed by a committee of the British Association for 
the Advancement of Svience in the years 1863 and 1864, 
and known as the British Association unit, may be taken 
as .9866 of the ohm. 

9. That the standard of electrical current should be 
denominated the amptre, and should have the value one- 
tenth (0.1) in terms of the centimetre, gramme, and 
second. 

10. That an unvarying current wh.ch, when passed 
through a solution of nitrate of silver in water, in accord- 
ance with the specification attached to this report, 
deposits silver at the rate of 0.001118 of a gramme per 
second, may be taken as a current of one ampere. 

11. That an alternating current of one ampere shall 
mean a current such that the square root of the time 
average of the square of its strength at each instant in 
amptres is unity. 

12. That instruments constructed on the principle of 
the balance, in which, by the proper disposition of the 
conductors, forces of attraction and repulsion are pro- 
duced, which depend upon the amount of current - 
ing, and are balanced by known weights, should be 
adopted as the Board of Trade standards for the measure- 
ment of current whether unvarying or alternating. 

13. That the standard of electrical pressure should be 
denominated the volt, being the pressure which, if 





steadily applied to a conductor whose resistance is 1 ohm, 
will produce a current of 1 amptre. 

14. That the electrical pone at a temperature of 
15 deg. Cent. between the poles or electrodes of the 
voltaic cell known as Clark’s cell, prepared in accordance 
with the specification attached to this report, may be 
taken as not differing from a pressure of 1.434 volts by 
more than one part in 1000. 

15. That an alternating pressure of one volt shall mean 
@ pressure such that the square root of the time average 
of the square of its value at each instant in volts is unity. 

16. That instruments constructed on the principle of 
Lord Kelvin’s quadrant electrometer used idiostatically, 
and, for high-pressures, instruments on the principle of 
the balance, electrostatic forces being balanced against a 
known weight, should be adopted as Board of Trade 
standards for the measurement of pressure, whether un- 
varying or alternating. 





THE SHORTLANDS AND NUNHEAD 
RAILWAY. 

At a meeting of the Society of Engineers, held at the 
Town Hall, Westminster, on Monday evening, December 
5, 1892, Mr. Joseph William Wilson, Jun., President, in 
the chair, a paper was read by Mr. A. G. Drury on 
**The Shortlands and Nunhead Railway.” 

The paper commenced by stating that the line was 
—— by several landowners for the purpose of 

urther ee estates, they being also joined 
by the London, Chatham, and Dover Railway Company, 
who by means of the new branch have obtained an alter- 
native route into the metropolis. The railway, which is 
a double line, commences by a junction with the Chat- 
ham Company’s main line at Shortlands, passes through 
open country for the first half of its length, then runs 
through the suburbs of Catford and Brockley, terminating 
by @ junction with the Chatham Company’s Greenwich 
branch at Nunhead station, having crossed a branch of 
the South-Eastern Railway as well as the London, 
Brighton, and South Coast Railway’s main line, on the 
route. The length is 4? miles, and considering the short 
distance from London, the amount of house “property 
interfered with is very small. 

Attention was drawn to the fact that the line having 
been laid out to suit the views of the landowners, has not 
been laid out perhaps in the best way from an engineer- 
ing point of view, also that as some of the estates passed 
through are about to be developed as first-class building 
properties, the accommodation bridges are both frequent 
and of a width suitable to the future requirements. The 
elevations, too, are of a more or less ornamental character, 
all of which requirements have added considerably to the 
cost of the undertaking. 

In alluding to the earthworks, a slip which occurred in 
the Shortlands cutting was described. A portion of the 
cutting had been trimmed with a slope of 2 to 1, when 
after a period of wet weather the material broke away 
and slid forward on a bed of stiff clay which dipped down 
towards the cutting. To repair it a deep grip was cut 
round the back of the slip and pipes laid to intercept the 
water and carry it round to the ends of the clay bed, after 
which a dwarf wall of concrete was built in front to sup- 
port the toe of the slipped material and to prevent its 
coming any further. 

The works were shortly described. The number of 
bridges in the length is 25, in addition to two short via- 
ducts. Six of these bridges are for public road crossings, 
two are over other railways, two are over streams, and 
fifteen are accommodation bridges. 

Brickwork and concrete has been used in the construc- 
tion of the abutments and wing walls, the brickwork 
being in lias lime mortar, except in the case of arches or 
in damp situations, when cement mortar was used. The 
road bridges over the railway are chiefly of two types. 
One consists of a floor of plate girders resting on bhiok 
abutments and spaced from 6 ft. to7 ft. apart ; between the 
girders are jack arches which spring from their lower 
flanges, the ro is levelled up with concrete and asphalted, 
the road metalling being laid above this. This type was 
adopted, as there was not sufficient headway available for 
arched bridges. When the headway was very restricted 
another type of floor was adopted, which consisted of 
shallow troughs of a rectangular section, built with plates 
and 2-in. bars, and placed parallel with the roadway. In 
this case the span was divided by columns placed between 
the lines of rails. 

he road bridges under the railway consist of plate 
girders resting on brick abutments with a floor of built 
up troughs similar to those referred toabove. The trans- 
verse sleepers of the permanent way rest on ballast in the 
troughs, and are surrounded with ballast to deaden the 
sound of passing trains as much as possible. This con- 
struction was also adopted partly on account of restricted 
headway. These bridges being for a double line of rails, 
the use of shallow troughs necessitated three main girders, 
one being placed in the six-foot way. This centre girder 
has been kept at platform height, and in places where the 
span was more than about 50 ft., columns have been intro- 
duced in order that the height of the girders might be 
kept within the prescribed limit. The columns stand at 
the edges of the footways to the roads below. 

The bridges over the two railways crossed consist of N 
truss girders resting on brick abutments. In the case of 
that over the South-Eastern Railway at Catford, which is 
113 ft. 6 in. span on the skew, the main girders are two in 
number. They are placed 25 ft. apart in the clear, and 
carry a floor which is composed of cross girders, under- 
hung, and rail bearers, the whole being covered with a 
— deck. In the case of that over the London, 

righton, and South Coast Railway at Brockley, the skew 
span is 110 ft. and the main girders are of similar con- 
struction to those over the South-Hastern Railway, but 





the trough floor has been used, and this has necessitated 
three main girders, the troughs being carried by the 
bottom booms. The depth of construction from rails to 
under side of bridge in this case is 1 ft. 8 in. 

At Catford a short brick viaduct, 620 ft. long, carries 
the line through the building property ; it includes two 
skew spans with girders and trough flooring over roads. 
At the south end of it three arches, spanning the River 
Ravensbourne, and a mill head, are built on a consider: 
able skew, the angle being 45 deg., with a square span of 
32 ft. 6in. The remaining arches are on the square, and 
vary in span from 21 ft. to 25 ft. Within 450 ft. of the 
Catford viaduct there occurs another short one, 200 ft. 
long, and adjoining this to the northward a retaining 
wall 500 ft. long has been built on one side of the em- 
bankment. This wall is of concrete with counterforts at 
the back, with the face of brickwork 9 in. thick tied into 
the concrete by vertical brick dovetails placed 6 ft. apart. 

The stations on the line are five in number. The 
booking offices are all built of red bricks, with tiled roofs, 
and stand on the level of the adjacent roadways, being 
connected with the platform by covered stairs and gal- 
leries, which are constructed mainly of timber. 

The platforms themselves are wayside platforms 450 ft. 
long and 15 ft. wide, 125 ft. of the length on each side 
being covered. The platform walls are of concrete. At 
Catford, where the rails are on an embankment, the plat- 
forms are of timber, supported by piles, which have been 
driven through the ew to the solid ground. 

In conclusion, some information is given as to the cost 
of the works. The works have been carried out under 
the direction of Mr. John Wolfe Barry, M. Inst. C.E., the 
author acting as resident engineer in charge, The con- 
tractors were Messrs. Lucas and Aird, who were repre- 
sented on the ground by Mr. John Blue, and latterly by 
Mr. Charles F. Day. 





NOTES FROM SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

Srr,—In continuing my account of the state of affairs 
in South Africa, I may note that the Union and 
Castle Company’s steamers to Mauritius call at Tama- 
tave, and later on may bring cargoes of rice and 
fibres thence. The Dawson gold mining expedition 
from Durban to West Madagascar had a disastrous 
ending, most of the members dying from hunger 
and fever. As some of the Australian steamers now 
return from Sydney and Adelaide vi@ Durban and 
Table Bay, the depressed condition of our Eastern 
colonies causes a movement of miners to Africa, which 
offers prospects equal to Demarara and Guiana for 
skilled men, and also facilities in acquiring land. These 
steamers likewise bring squads of pedigree sheep from 
Tasmania and Victoria, and later on may convey camels, 
which abound in South Australia, and are now used at 
Delagoa Bay for transport duty. A German steamer has 
also landed a lot at Walvisch Bay from the Canary Islands 
for Damaraland. The corvette Philomel, drawing 16 ft. 
recently at Durban, is followed by the gun-vessel Widgeon, 
now here, and going inside the Buffalo at East London, 
where thirteen vessels were recently seen in company, 
but lying in tiers owing to want of quay space. The de- 
fect is being remedied, and as the Indwe Railway is 
being started, Norwegian craft bringing deals may leave 
with coal cargoes. St. John’s is still waiting for her 
promised 2 ft. track of 120 miles to the Maclear coalfields, 
and as the adjacent town of Kokstad is represented by 
Sir J. vt a an arrangement may be made in the 
city shortly. Eastward of the cliffs of St. John’s, the 
Natal Harbour Board has established a pair of light- 
houses, equipped by Chance Brothers for marking the 
Aliwai shoal, near Durban. The respective red and white 
lights have fifteen miles’ range, the towers being banded 
horizontally, red and white. The custodian’s house is 
close to the white light, which is first sighted from the 
westward. At Durban the Wigham system of gas triform 
rings—as used on the Irish and Scotch coasts—is under 
consideration for the fine Bluff Light, which is about 
200 ft. above the sea. Natal isnow an Admiralty coalin 
station and able to berth the Philomel. class at a wharf, 
besides having lines of steamers from London, Calcutta, 
and Hamburg coming inside; her coal mines are now 
looming largely, and number a score, near Durban, 
They are chiefly worked by Zulus under white foremen, 
and the shafts average 100 ft., some being double for 
ventilation. Near Newcastle a splendid seam of hard 
steam coal, 6 ft. thick, has been struck 35 ft. below the 
bed from which winding goes on, and the company 
reckons its property has trebled in value. Should the 
— equal the hard of South Yorkshire and Notts, as 

escribed in the Mining Journal of September 10, steel- 
making may soon be started, as a Sheffield firm contem- 
plate operations ; hematite ore and lime abound in the 
vicinity. The wattle-bark industry increases both in 
Natal and Kaffraria, an Exeter firm supplying bark 
crushers. These are used at a busy tannery in this port, 
employing thirty men, and sending leather to England 
occasionally. 

Although the mail companies have liberally fitted cool 
chambers in their principal vessels, fruit export is 
still limited, owing to the obstacles of land transport. 
Growers some 60 miles from this port intend to make an 
effort to ship, and will communicate with a city seller on 
the subject. The great consuming power of Kimberley 
and the Rand must, however, militate, the returns being 
quick, and at present Cape Town is taking large lots of 
oranges by steamer hence ; the fruit coming by ox wagons 
60 to 80 miles. As the Cape road here runs directthrough 
a prolific district, which can grow vast quantities of 
wheat and maize, a 2-ft. gauge track on its side has been 
mooted, and could be laid for 8007. a mile. It taps alarge 
salt pan near Uitenhage, and will carry a heavy tonnage 
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in the summer season, no modern methods, as at Middles- 
brough or Middlewich, yet beingstarted. It is suggested 
that a deep drilling might strike petroleum and that 
hydro-carbon is said to exist in the Free State. A coast 
railway, worked by Government engines, is in progress to 
the south of Port Elizabeth, and is to aid the stoppage of 
drift sands, and also help along our sanitary work. It ex- 
tends nearly to Cape Recife, and will carry passengers. The 
north jetty is now being lengthened by long screw piles 
sent from Millwall, the makers also supplying massive 
_— and moorings. As small vessels are now discharg 
at the wharf, which later on will be worked by hydraulic 
cranes, Messrs. Armstrong and Co. are now fitting a pair 
of engines, tower and gear, in a roomy brick building 
nearly roofed. Thelarge50-ton Neilson locomotives recently 
landed here included lifts of nearly 11 tons, but no 
hitches occurred and the Clyde firm has a big batch to 
send forward. When the Bay has been sheltered from 
south-east gales and rollers, by a monolithic wall of the 
Kinipple model, —. operations can be conducted in 
all weathers without hindrance, and even quicker than at 
Cape Town, where several beachings have followed violent 
sudden squalls. Large four-masters bringing coal are to- 
day often seen in Table Bay and Algoa Bay, and one 
which left us in ballast, is supposed to have been lost on 
her way to Newcastle, New South Wales. 

The safe explosive roburite is now made here, and 
when tested on wrecks cut off the iron masts cleanly. 
It makes no poisonous fumes, although deaths from 
dynamite vapours constantly occur at our great mines, 
four natives recently falling in agroup after ablast. In 
the Transvaal a concession for making so-called dyna- 
mite has caused protests and agitation, and it is now 
suggested that some terms will be made between 
Nobels and the concessionaire, who has just bought 
the dynamite factory for 150,000. A cargo of guhr 
impregné was stopped in transit, and it is said to be 
genuine dynamite. Our special stores for this explosive 
are ona creek, with a tower for a watchman. The opening 
of new railways and the projection of another to 
Mapeking and through Riversdale to Oudtshoorn and the 
Graaf Reinet line, has caused more orders for bogie cars 
in England, in addition to the construction always going 
on at Salt River and Uitenhage ; the latter place has 
large engine shops and Rigby hammers. The sum of 
1000/. a year is to be paid to the corporation for 30,000 
o-~ of water daily, the supply being inexhaustible. 

ur improved locomotives from the Clyde haul 50 per 
cent. heavier trains than the lighter Tynesides, and with 
the easing of gradients now being effected, a command of 
the northern traffic will be secured. At Bloemfontein 
repairing shops and engine sheds are to be built, and the 
prosperity of the Free State may soon induce the Rand to 
take over the railway at the best price agreed on with the 
Cape. It may be noted that the system was inaugurated 
by the casting vote of President Reitz, parties being so 
evenly balanced ; but now the burghers demand lines in 
all directions, seeing they bring enrichment and higher 
values. Ina few weeks all bridges to Johannesburg will 
be permanent, the Sand River Viaduct of five spans 60 ft. 
high on stone piers and 100 ft. each being finished. The 
Vereeniging Brid e is more imposing and on a larger 
scale. Photographs of the launching have been sent to 
London. At present the mail time from the Raad to 
Cape Town is fifty-eight hours, and from Algoa Bay 
thirty-eight hours ; but acceleration is at hand. 

The Exhibition at Kimberley has been visited by Lord 
Belmore, who returned to the Cape vid the Free State, 
Transvaal, and Natal. Up todate some 100,000 people 
have passed the turnstiles, the low railway fares drawing 
a fair and increasing number of visitors to the display, 
which has thesame pyrotechnic shows that charmed at 
Chelsea, and now astound colonials, who are entranced 
by the really fine Viennese band and the splendid organ 
built by Norman, of Norwich. This may be purchased 
for‘our town hall. Other exhibits are also for sale, such 
as the steam fire-engines of Shand and Mason and 
Merryweather and Co., both showing a variety of 
machines which evoke admiration. A section of Decau- 
ville type steel track conveys people round the grounds, 
a small locomotive being used, the owners aiming to pro- 
mote light cheap country lines, feeding main routes, All 
the plant has been sold to a Natal coal company. 
Machinery in motion is driven by a large Corliss engine of 
250 indicated horse-power, fed from a Babcock and Wilcox 
boiler, several of the same pattern serving gold mines, as 
the parts are convenient for transport by sea and land, 
and readily erected. Several world-famed firms, at 
Gainsbrough, Lincoln, Grantham, and Ipswich are to the 
fore, while Sheffield also contributes well. The superb 
models of the Scot, Dunottar, Moor, Norham, &c., reflect 
great honour upon the proud city which produces such 
marvels of art as the Campania and Lucania, whose 
advent is exciting deep interest in this hemisphere, along 
with the coming Gigantic. , 

The deflection of the tide of travel from Continental 
resorts, owing to cholera, fire, and fever, should induce 
a trial of the African trip, which combines the de- 
siderata of the consulting medico, viz., a long course, 
rest, sunshine, and pure air, with luxury, speed, an 
ample means of diversion afloat, the mail companies 
deserving the thanks of travellers for the extreme com- 
fort provided. The entire freedom of this country 
from epidemic disease is also a good feature, and if 
visited during its Exhibition period, the vintage, the 
long summer days, and the novel panoramas presented 
will furnish a varied series of ‘‘sunny memories,” besides 
fortifying the constitution. The Pullmans now attached 
to many trains enable invalids and ladies to make excur- 
sions from the Cape to Natal without prejudice to health. 
London dramatic and opera companies are now common 
in South Africa, Johannesburg, Pretoria, Durban, and 
Port Elizabeth, having new and elegant theatres, while 





Cape Town is completing a large opera house. Nearly 
all the towns have spent heavy sums upon water supplies, 
and are looking keenly into sanitationas the first necessity 
of a municipality or community. This British desire for 
cleanliness and safety has lately been aided by splendid 
rains and snow, which at Worcester, Graaf Reinet, and 
Queenstown, have afforded Alpine spectacles, followed 
by brimming rivers and blooming veld ; despite the clouds 
of locusts, which in some districts have cropped the 
ground bare, and depusited on the average 500 eggs each. 


ed | Farmers are now concerting measures to cope with 


the dreaded legions of hoppers or “‘ voltgangers,” before 
they can grow wings and work havoc. iss . Ormerod, 
the entomologist of St. Albans, aids the colonists in war 
against parasites, and her benevolence is duly valued. 
Miss Hopley, a writer on snakes anda student of reptilia, 
has been on a visit here, leaving with a rich budget and 
pleasant reminiscences. The country offers immense 
scope to those interested in natural history, and they 
will receive hearty welcome with assistance, as our 
societies are growing rapidly and work to check wanton 
slaughter. There is now a movement to develop sea 
fisheries, our marine stores being large and varied, with 
capacity for infinite expansion by help from the United 
States Fishery Bureau. The whale fishery increases 
owing tothe abnormal value of bone, and the bomb-gun is 
used. Dundee papers advise us of four steam whalers 
now en route to Antarctic seas, which in Ross’s time 
abounded in walrus, seal, and cetaceans. A Norwegian 
steamer also comes south on a scientific and blubber 
quest, the squadron returning in May. ; 

It is regrettable that the English-owned line of 40 
miles from Grahamstown to Port Alfred is nearly mori- 
bund, owing to neglect of Government to dredge the 
Kowie Channel as promised. The wreck of the iron 
paddle tug Cawood was caused by allowing wallwork to 
slide into theriver, on which nearly 40,000/. has been spent 
with small benefit, because dredging is needed as in the 
Buffalo, where two machines always operate. At present 
only small screw boats come to the wharf, and the resi- 
dents of Albany express deep chagrin at official passivity, 
but hope for a change by Government acquisition, at a 
tithe of the cost price of the property. The valley is beau- 
tiful, and tea, coffee, pineapples, bananas, cotton, and 
tropical fruits flourish there. At Knysna, which boasts a 
huge forest, a Birmingham gentleman has erected machi- 
nery for making tool handles, &c., and a variety of hard 
woods may be expected. The port supplies our railways 
with about 100,000 sleepers annually, although cargoes of 
valley of the Oliphant’s River, north of Knysna and 

ressed ties come from Barrow and Middlesbrough. The 
Mossel Bay, offers fine sites for irrigation @ la Mildura 
and the Delta, and by scientific plans the economic con- 
ditions of this colony can be quickly changed and ever- 
growing wealth gathered from all we put into the rich 
ground, rather than from that which is being taken out in 
alien territory. The basis of improvement must be wise 
care of the resources of the country, which, as in Egypt, 
are mainly agricultural ; with an assured prodigious pro- 
ductiveness primarily dependent upon irrigation. Thus 
attention should be turned to engineering works for the 

roper accumulation and distribution of surplus water. 

he Hon. Mr. Merriman expanded in London on this 
evergreen and exhaustless theme; what we have done 
with the Nile can be repeated here free from the girding 
of jealous powers. ; 

In the North Anerican Review Sir E. Arnold shows 
how a short-sighted policy may involve the dread 
spread of Slavic cok Mongolian hordes over the 
vacant places and markets of the world, its peace 
and hopes be destroyed and the benign march of 
science, art, and religion arrested, as when the Caliph 
Omar burned the library of Alexandria. Therefore wise 
statesmanship should studiously build up bulwarks of 
the Empire in Africa by fostering pulation and 
autonomy there; for in the words ofthe late Lord 
Tennyson, our loyalty is not weakened nor dimmed jby 
distance, and our glorious flag and tongue shall envelop 
the earth. In considering how much the future of the 
world hinges on the right action of England, on the cool- 
ness, judgment, honesty and courage of her leaders and 
thinkers, we may well tremble at signs now too visible, 
significant of a coming tyranny of those worst informed, 
and least capable of mastering serious problems of 
peculiar complicity. Kaffrarian journals have sounded 
the alarm about the evident designs and intrigue of 
the so-called Bond party, to which the Minist 
has made sundry foolish concessions which clas 
with British principles and ascendancy. The leaders 
now dream of Dutch dominancy but should be checked 
in their heterodox conduct, as the older and greater 
race must prevail, and will in a century absorb their 
puny nationality. More English bishops are being 
created here, the Bishop of Truro conducting a solemn 
conclave at Cape Town to induct Dr. Hicks to the see of 
Bloemfontein, the prelate of Grahamstown assisting, with 
canons and chiefs of the English Church, A ies’ 
Temperance Mission is also gy beeen inthe colony, 
Americans taking the lead. Managers of engineering 


d | establishments all appreciate the sway of sobriety among 


n 


employés, and railway companies are insisting on absti- 
nence, as a step to averting accidents and protecting 
property ; colour blindness being due to alcohol as well as 
to climatic glare and heredity, railwaymen sent to these 
colonies should be selected with great caution, as resort to 
cheap poisonous drinks soon insures ruin. It has long 
been known tothe cognoscenti that gold existed in the 
copper lodes worked in Namaqualand, and latterly 
alluvial gold has been found near Port Nolloth, but the 
aridity and sterility of the district are great bars to de- 
velopment, so the matrices sought may remain unbroken 
by gold hunters. Steamers are loading copper ore for 
Swansea at Port Nolloth, but many complaints are made 





of the shoaling of the contracted harbour, which needs a 
owe hopper dredger, such as that now deepening 


en. 

The lighthouse on Dassen Island is nearly ready for 
the apparatus from Smethwick, which will shortly warn 
the mariner that Table Mountain is not far distant. It is 
the first light seen south of the equator, and will be 
visible about 20 miles. Other towns on the coast are 
be a with more powerful lanterns, and new ones 
are authorised for erection. At Port Elizabeth, Mr. 
Hammersley Heenan, M.I.C.E, assisted by his able 
clerk of works, Mr. Thomas Reeve—formerly of Buenos 
Ayres—is completing a double-span plate-girder road 
bridge resting on central cylinders in the bed of the 
creek, The work is wide, so as to serve a proposed tram- 
way. At the tidal Zwartk Mr. Heenan is also busy 
with a viaduct of five or six spans, carried on cylinders to 
a great depth in silty ground, the existing screw-pile 
structure being too light for the heavy loads now crossing. 
Other bs fm bridges have been stiffened and are being 
examined by a London expert. Near Oudtshoorn Messrs. 
Handyside and Co. are erecting a fine lattice-girder 
bridge on concreted cylinder piers, Mr. Windhoven, 
M.I.C.E., supervising. Last year he erected the noble 
and lofty cantilever over the Gourity tidal river, the 
work being designed for railway duty. The serious 
thefts of amalgam in the - fields necessitate plans 
for dispensing with the amalgamation process, and very 
early a Clyde company will manufacture sulphuric acid 
from pyrites on the Rand, as those treating tailings on the 
cyanide system will use the acid largely. The McArthur 

orrest method is also having success in dressing waste 
ores, some paying very well. As the editor of South 
Africa will soon inspect the notable reefs of the Trans- 
vaal and Mazoe country, he can corroborate the remark- 
able discoveries reported, and has already traversed 
the ground, which seems to rival that around the 
headwaters of the Potaro and Barima, described in 
late Demerara journals before us. The physical features 
of both fields are analogous, and promise wonders, 
the gold from the west vindicating the luckless Raleigh, 
and that from the east the memory of Mauch. Gas 
works are now being supplied to several South African 
towns and will be beneficial to the mother country, 
this port having already a score of gas engines from 
Lancashire, and some to use oil vapour are coming. 
The launches built at Portsmouth, and working on that 
plan, will suit some of our rivers. In our valley it is pro- 

ed to create a sheet of water by blocking astream after 
the fashion of the Taff, near Cardiff, and a light viaduct 
is alsoin the scheme. A sanitorium is projected on the 
beach, and the chalybeate thermal baths at Balmoral, 
30 miles distant by rail, are again open. Elephants 
are occasionally seen from the botel, and the rocky ridges 
renovate pedestrians. Similar warm springs are found at 
Caledon, west of ge oe and near a railway; the 
country resembling that about Buxton, but drier, the 
sun being always visible. From Durban the Umgeni 
Falls are readily reached, and in Northern Natalcan be 
seen magnificent cataracts in the Drakensberg, still un- 
known in ay oy Thus it will be evident that a journey 
to Africa may very beneficial to the speculator and 
capitalist, and to the invalid, artist, or naturalist, it pro- 
mises profit and much novelty. 

Yours truly, 


P, FRANCE. 
Algoa Bay, October 9, 1892. 
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BerrA RAILwAY.—We learn from Durban that the start- 
ing point of this line has been fixed at a point about 
40 miles up the Pungwe. A township is being laid out. 





Iowa.—The great bituminous coalfields of the Des 
Moines Valley begin and extend for miles along the 
river bank, mining being carried on from the bank without 
the necessity of shafting. Coal sells for prices ranging 
from 2.50 dols. to 4dols. per ton delivered. Almost 
underlying Des Moines are great gypsum beds, and three 
mills are now being worked, furnishing the best gypsum 
known to commerce. 

Tue Exxectric Licnt aT Port ADELAIDE.—A trial of 
electric lighting plant has taken place at the English and 
Australian Copper Company’s Works, Port Adelaide. The 
machinery and dynamo were purchased from the late firm 
of Hooker and Co., of Kilkenny. The services of Mr. R. 
W. Thompson, electrician, of Leigh-street, Adelaide, 
were obtained to erect the plant and to superintend the 
trial operations. The dynamo is an eight-light one, 
driven by a small engine worked up to 12 horse-power. 
Seven arc lamps have been erected, five throughout the 
works and twoon the wharf. Twenty-four incandescent 
lamps have also been distributed about the furnaces, so 
that the works are brilliantly illuminated. 





ProposeD Paciric CaBLE.—Mr. Audley Coote has ex- 
plained in a letter to Mr. Kidd, the Postmaster-General 
of New South Wales, that the approximate cost of a cable 
which it is proposed to lay in the Pacific between North 
America and Australasia, will be about 2,000,000/. Efforts 
are being made to secure a guarantee of 4 per cent. per 
annum upon this sum. Canada has promised to con- 
tribute to this subsidy in proportion to its population, 
and the Hawaian Legislature has passed a special Act 
giving an absolute subsidy of 5000/. per annum. The 
King of Samoa has given an absolute right of landing 
cables into and out of that archipelago. The Congress of 
the United States assisted an ocean survey between San 
Francisco and Honolulu with a grant of 5000/., and the 
survey has been just completed. New South Wales will 
probably be invited to contribute 15,000/. annually to the 
contemplated subsidy of 80,000. per annum, 
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LAUNCHES AND TRIAL TRIPS. 

Tur Bonaventure, launched from the Devonport yard 
on Friday, December 2, like seven other cruisers of the 
same type built inthe Government yards, is an improved 
Apollo, having a displacement of 4360 tons, as compared 
with 3400 tons in the original second-class cruisers de- 
signed under the Naval Defence Act. The structural 
differences are unimportant, but it may be mentioned 
that the Bonaventure is wood sheathed, whilst many of 
the class are not. Like her sisters, the Bonaventure has 
a steel protective deck varying in thickness from 1 in. to 
2in. Her dimensions are: Length, 320 ft.; beam, 494 ft.; 
mean draught, 19ft. She was laid down at Devonport 
Dockyard on December 9, 1890, and her launching dis- 
slacement was 2200 tons. Her progress has not hitherto 

2en rapid, but she is now to be pushed forward. The 
armament will consist of two 6-in. quick-firing guns in 
lieu of 6-in. breechloading weapons, eight 4.7-in. quick- 
firing guns on the broadside, eight 6-pounders, and one 
3-pounder Hotchkiss. She will carry 12 Whitehead tor- 
pedoes, The conning tower is armoured with 3-in. steel 
plates. The engines, built by Messrs. Hawthorn, Leslie, 
and Co., were delivered at Devonport last August, and are 
designed to develop 9000 horse-power under forced and 
7000 horse-power under natural draught. The same firm 
has the contract for the engines of the Sybille, A®olus, 
Brilliant, and Cambrian, and this is the fourth set de- 
livered. The Bonaventure’s predecessors have attained 
exceptionally good speed, the average being 194 knots 
under natural and nearly 204 knots under forced draught, 
whilst the contract power has been exceeded in every case. 
Unlike her predecessors, the Bonaventure will be supplied 
with eight boilers, all of the single-ended type, and each 
having three furnaces with separate combustion chambers. 
She will have, in all, no fewer than 50 auxiliary engines, 
including six feed enginesfor the boilers, four fire and 
bilge engines, two air compressors, two dynamos, and 
two centrifugal circulating engines, capable of discharg- 
ing 760 tons of water per hour. The total cost of the 

3onaventure for hull and machinery will be 287,262. 





A new dredger and two new hopper barges have just 
been completed by Messrs. Fleming and Ferguson, 
Paisley, to the order of the Clyde Trusts, from drawings 
and specifications prepared by Mr. James Deas, the 
engineer to the Trust. The dredger is a single traversing 
ladder twin-screw eae dredger, 200 ft. long by 
37 ft. broad by 124 ft. deep, with a mean draught of 8 ft., 
capable of dredging at the rate of 600 tons per hour in 
40 ft. depth of water and of cutting its own flotation. 
The two twin-screw steam hopper barges have a capacity 
of 1000 tons, being each 200 tt. long by 34 ft. in breadth, 
moulded, and 154 ft. deep; they have a speed of 10 knots 

r hour when loaded, and a mean draught of 124 ft. 

‘he dredging and propelling are performed, the latter at 

a maximum speed of six miles per hour, by a pair of com- 
pound inverted direct-acting surface-condensing engines, 
capable of indicating 750 horse-power, from a working 
sressure of 80 1b. per square inch, the cylinders being 
26 in. and 51 in. in diameter respectively, with a stroke 
of 36in. The propellers are of steel, and are protected b 
strong iron guards, supported and stayed from the vessel’s 
counter. The boilers, two in number, each with two 
furnaces, 3 ft. 3 in. in diameter, giving a heating surface 
collectively of fully 2000 square feet, are of the multi- 
tubular type, 10 ft. long by 11 ft. 8in. in diameter, of 
mild steel, the water being heated before admission to 
the boilers by a Rayner’s feed-water heater. The buckets, 
35 in number, each of 22 cubic feet capacity, are con- 
structed —- of steel, the backs being Bagshaw’s 
patent cast-steel type, with hard steel wearing plates. 
The dredging machinery is adapted by variable steel 
gearing to drive the buckets at speeds of 12 and 18 
per minute without altering the speed of the engines 
trom 60 revolutions, while by varying the speed of the 
engines any intermediate speed of Ceckets between 12 
and 20 can be obtained, when dredging to a depth of 
40 ft. below the surface of the water, with the ladder set 
at an angle of 45 deg. The dredger is lighted throughout 
by electricity—incandescent lights on deck and _ below. 
and three are lights of 2000 candle-power each. On tria 
in the new Cessnock Dock the dredger raised 600 tons an 
hour, 





On Saturday, November 26, the s.s. Tuskar left the 
Cleveland dockyard of Sir Raylton Dixon and Co., Mid- 
dlesbrough, for her official trial trip. The principal 
dimensions of the vessel are: Length over all, 327 ft. 9 in.; 
beam, 41 ft.; depth moulded, 24 ft.; and she has a dead- 
weight om’ Fn gry ed about 4500 tons. The engines 
have been fitted by the North-Eastern Marine Engineer- 
ing Company, Limited, of Sunderland, the pos ne 
being 23 in., 38in., and 62in. in diameter, and 42 in. 
stroke. The trial proved perfectly satisfactory. On the 
same day the s.s, Cotehele left the No. 2 dockyard of the 
same builders, and had a successful trial. This vessel has 
been built to the order of the Cotehele Steamship Com- 
pany, Limited, of Plymouth. This vessel is also built of 
steel, and is of the ee awning deck type, the dimen- 
sions being : Length over all, 311 ft.; beam, 40 ft.; depth 
moulded, 22 ft. 104 in.; with a deadweight carrying capa- 
city of about 4000 tons. The ~~ have been fitted by 
the North-Eastern Marine Engineering Company, 
Limited, of Sunderland, and have cylinders 22 in., 
364 in., and 60 in. in diameter, by 42 in. stroke. 





On Saturday, the 3rd inst., there was launched from 
the Cleveland dockyard of Sir Raylton Dixon and Co., 
Middlesbrough, a steel screw steamer, named the Georgios 
Michalinos, which has been built to the order of Messrs. 
Michalinos and Cc., of Constantinople. The vessel is of 
the following dimensions; Length over all, 335 ft. 6 in. ; 
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beam, 42 ft.; depth moulded, 22 ft. 9 in. She will 
be capable of carrying about 4500 tons all told. Her 
engines will be fitted by Mr. John Dickinson, of Sunder- 
land, and will have cylinders 24 in., 39 in., and 64 in. in 
diameter, and 42-in. stroke. 





On Saturday, the 3rd inst., there was launched from the 
see of Messrs. Robert Stephenson and Co., Limited, 

ebburn-on-Tyne, a screw steamer named Resolve, built 
to the order of Messrs. Macintyre Brothers and Co., 
Newcastle. The dimensions of the vessel are as follows: 
Length between ae 324 ft.; breadth extreme, 
42 ft. lin.; depth moulded, 29 ft. 2in.; and depth of 
hold to tank - 26 ft. 44 in. She will carry 4600 tons 
deadweight. @ engines, which will be supplied by 
Messrs. Blair and Co., of Stockton-on-Tees, are of the 
ee type, the cylinders being 234 in., 39 in., 
and 64 in. in diameter, with 42in. stroke. These are 
supplied with steam at 1601b. pressure by two large steel 
single-ended boilers. 





The Sheikh, a new cargo steamer built by the Palmer 
Company, of Jarrow, to the order of the Bedouin Steam 
Navigation Company, of Liverpool, of which Messrs. 
W. and R. Thomson are the managing owners, was taken 
on her trial trip on Saturday, the 3rd inst. The vessel is of 
the following dimensions: Length, 288 ft.; breadth, 
45 ft. 10 in. ; depth moulded, 31 ft. 3in. The boilers are 
fitted with Serve tubes manufactured by John Brown and 


Co., Limited, Sheffield. The unusual course was taken of 
trying the vessel with her cargo aboard, about 6500 tons 
of coal, including bunkers, being in the hold. The 





weather was boisterous, but the trial passed off satisfac- 
torily, a speed of 11 knots being attained on nine hours 
running. 





Messrs. Bartram and Haswell launched from their yard 
at the South Dock, Sunderland, on Saturday afternoon, 
the 3rd inst, a steel screw steamer built to the order of the 
Nautilus Steam Shipping Company (Messrs. F. and W. 
Ritson, managers). The dimensions are: 328 ft. between 
perpendiculars ; breadth, 42 ft. 6 in. ; depth of hold, 27 ft.; 

tonnage, 3334. The vessel is divided into five holds 
by seven steel bulkheads. The engines will be supplied by 

r. John Dickinson, the cylinders being 24 in., 393 in., 
and 65 in. by 42 in. stroke. Howden’s system of forced 
draught will be fitted to the boilers, and also Brown’s 
patent Serve tubes, which are expected to reduce the con- 
sumption to a minimum. 

A hee’ ge n-vessel for H.M. Government was 
launched from Messrs. Laird Brothers’ works on the 6th 
inst., and was named the Renard. The vessel has a 
a of 230 ft., with a beam of 27 ft., and a depth of 
14 ft. 3 in., her displacement being 810 tons. She has a 
topgallant forecastle with a flush deck aft, and is pro- 
pelled by two sets of ong Te triple-expansion engines, 
capable of developing : indicated horse-power, the 
cylinders being 22 in., 34in., and 51 in. in diameter by 
21 in. stroke, and working to a pressure of 1501b. The 
armament consists of two 4.7 guns, four 3-pounder guns, 
and several torpedo tubes. The Renard is a sister vessel to 
the Onyx, launched from the same works a few weeks 
since, 
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HORIZONTAL BORING AND DRILLING MACHINE. 
NEWARK, NEW 


CONSTRUCTED AT 


THE NEWARK MACHINE TOOL WORKS, 


JERSEY. 





THE illustration above shows the latest form of 
horizental boring and drilling machine built by the 
Newark Machine Tool Works, Newark, N.J. It is 
their smallest size, the C or 3-in. bar machine. The 
figure showsa table 5ft. long ; but the length of table, 
the swing, or the carriage may be altered to suit the 
special want. The work is set square by the edges of 
the carriage, which are absolutely true with regard 
to thebar. The carriage can be moved either across 
or along the table, which is supported by the two large 
screws, 

The table can be lowered or raised from the side or 
at theend. With these movements of the table and 
carriage, using no blocking whatever, the work is set 
quickly and with the utmost accuracy. The yoke is 
provided with double bushings to steady, without 
wear, the end of the boring bar or arbor. The feed is 
obtained by an entirely new design, of the Seller’s 
friction disc type, whichis very powerful, and can be 
changed, reversed, or thrown out without stopping 
the machine; and it gives a range of feeds from 
goin. to fin. The bar is fed by a rack and pinion, 
and it is held by a friction feed clamp grasping the 
bar at any point. The following are some of the chief 
dimensions : 


Diameter of bar 3 in. 
Length of table 5 ft. 
Swing over carriage 4 - ; in. 
Ey mee xa t. 

Diameter of large speed of cone 16 in. 
Width of step... «ww an "1 

. in. long, 
Carriage ... shia wie aa os { 30 in. wide 
Cross feed a aaa wen 2 ft. 
Length of machine over all ... 10 ft. 9 in. 
Weight... ... ; cor seer CD 


These machines are built in four sizes, with 3 in., 
4in., 5in., and 6in. bar respectively. 








INDUSTRIAL NOTES. 

THE unrest in the labour market shows little sign of 
abatement, though the manifestation differs in various 
districts, and, indeed, in various trades. Rumours of 
reductions are becoming more rife, but there is some 
degree of hesitancy in provoking a conflict. It is 
scarcely possible, however, to end the year without 
some further notices in the direction of reductions, 
though it is possible with the turn of the tide that 
they may not be enforced. But the turn of the tide is 
rather problematical, judging by present appearances. 
In the cotton trade the dispute shows less probability 
of settlement in the fourth week of the contest than at 
its commencement. There is a gradual increase in 
the number involved ; there is an extension of short 
time, the number of days worked at some of the mills 
is cut down to three instead of four days per week, 
and the tone of the combatants is more defiant than 
conciliatory, as compared with the earlier stages of 
the struggle. All this portends a lengthened and 


exhaustive labour war, in which the weakest will go 
to the wall, unless some modus vivendi is found at an 





early date. The boasted good understanding between 
the two parties to the conflict seems to be more and 
more strained, except, perhaps, that the feeling of 
irritation is more against the ‘‘ big companies” than 
against private firms or single employers. Of the 
total number out, the aggregate affected being about 
64,000 persons, some 30,000 of the unionist workers 
are paid weekly ; but the strain will be felt by the 
non-unionists, who get no pay, until at least the 
voluntary levies and subscriptions will enable the 
leaders to make some allowance to stave off submis- 
sion. One cannot help thinking that it was unwise 
to reject the offers of mediation before the strike or 
lock-out, whichever they like to call it, commenced. 
It is just possible that it might have been averted, 
but if it had not been no harm would have been done 
by the proposed conference. As it is, it looks as if 
the struggle would continue to the end of the year, 
and perhaps into the next year, if the funds will hold 
out so long. 





The report of the Associated Ironmoulders of Scot- 
land states that trade is not in a good condition ; but 
it says that in many places overtime is being worked, 
which the executive deprecate, as men are being 
thereby kept out of employment. Notices of a reduc- 
tion in wages having been o—_ by the employers in 
Aberdeen of 5 per cent., the executive entered into 
negotiations with the employers, and ultimately met 
them in conference, when the proposed reduction was 
altered from 5 per cent. to 1s. per week, and the 
notices were postponed for a month, But the men 
state that they are averse to any reduction, and they 
hope that none will be enforced. The executive urge 
that lowering wages will not revive trade, but only 
render competition more keen, and reduce prices and 
profits ; but whether their views will prevail, remains 
to be seen. The total number on idle benefit in the 
month was 831, but there were also 299 idle who were 
not entitled to benefit. The total out of work in the 
month was, therefore, large in proportion to the aggre- 
gate number of members. The ironmoulders are 

iscussing the eight-hours question in their monthly 
journal, before attempting to take a vote of the 
members upon it. In this month’s journal there are 
two letters, one in favour of legislation and one against 
it. The writer of the latter urges that the better way 
is to get » uniform 51 hours per week first, and then, 
when opportunity offers, to go for 48 hours. He states 
that in Paisley the ironmoulders work 53 hours per 
week, while in the other districts near, working under 
almost identical conditions otherwise, the hours are only 
51 per week. Two members have just been accorded 
superannuation ; one who has been 52 years a member 
is allowed 9s. per week for life; the other, counting 
38 years’ membership, is accorded 8s. per week for life. 
Both of these men are in the Dundee district of the 
union. The total calls upon the funds during the 
t month have been such as to reduce the balance in 
and by 450/., the total now being nearly 32,0000. 





The Ironworker’s Journal for December is more than 








usually interesting, for it deals with matters of forward 
interest beyond the general scope of records of past 
work, In the first place, the general council meeting 
came to the conclusion that the request for shorter 
hours by the millmen should be relegated to that 
branch of the trade, comprising as it does a variety of 
employments in theiron and steel industries, inasmuch 
as the millmen only are affected by the demand for the 
shorter day on Saturdays. In the second place, the 
council came to the conclusion that the minimum rate 
for puddling should be 8s. per ton in all places 
and cases, and that this rate should be the basis 
of the sliding scale. For 111 months the average 
stood at 7s. 9.7d. in the Midland district, with 
1s. 7.24d. above each ll. paid. In the third place, the 
council decided to divide the Sheffield and Rotherham 
district into two districts, inasmuch as the localities 
differed widely in several respects, the most important 
being that one part of the district was governed 
by the Midland Wages Board, while the other part 
was under thescale of the Northern Board. But the 
most important question in some respects, brought 
before the conference, was a series of suggestions from 
Stockton-on-Tees, consisting of 17 resolutions, with 
the view of dealing with the unemployed, whether 
through strikes and lock-outs, in trades other than their 
own, but which affected them in their employment, or 
by depression in trade of a more general character. 
The scheme is practically equivalent to an out-of-work 
fund, and is well worthy of the attention of the iron 
and Steel Workers’ Association. The subject is rele- 
gated to the next conference to be dealt with, but the 
scheme itself is published in the journal for considera- 
tion. It was but natural that the proposals should 
come from the Cleveland district, where for three 
months the iron and steel workers suffered grievously, 
through no fault of their own, early in this year. 
Throughout Lancashire the state of trade in the engi- 
neering branches and cognate industries indicates no 
change for the better ; whatever change there may be is 
towards slackening off. Some of the engineering firms 
engaged upon special work continue to be fully em- 
gy and some of the heavy engine builders are 
airly well off for work. A very few of the large 
cotton machinists are also busy, and boilermakers 
report a moderate amount of new work coming for- 
ward. But most of the machine tool makers are short 
of orders, with very few of any importance in pro- 
spect. Generally the complaint is shortness of adem 
and where any are in the market the competition is 
so keen that profits are at a vanishing point. The 
ordinary run of trade in the engineering branches is 
undoubtedly quieting down, the working staff being 
reduced in numerous instances. In the iron trade 
business is slow, extremely slow, both as regards the 
raw material and finished iron, while the steel trade is 
even less satisfactory. The prices of pig iron remain 
steady at recent rates, but where business is really 
done lower rates are accepted. In the finished iron 
branches lower rates are ruling, and in steel the rates 
are very much below those recently quoted as the 
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market price. So far there is an absence of labour 
disputes in those branches of industry, and in the 
engineering and cognate trades, though there are 
sometimes slight rumours of impending reductions. 
These rumours may not, however, be well founded, as 
no outward sign is manifest of any decided step in 
that direction. The stoppage of the mills in South- 
East Lancashire has begun to affect some of the engi- 
neering hands at those establishments, covering as the 
movement does no fewer than 28 districts ; but as the 
first results of a stoppage of the kind are the over- 
hauling of the machinery, the cleaning of the boilers, 
and some general repairs where needed, the effects of 
the stoppage have not seriously affected those branches 
of the engineering trades up to the present time. If 
the dispute is not settled, however, there will be a 
long break at Christmas. 


In the Sheffield and Rotherham district the outlook 
is rather more gloomy than it was. Some of the 
forges are doing fairly well in angles and iron sections 
for machinery, but the large limited companies are 
not so well off for work, and large numbefs of men are 
out of employmentin consequence. In the cutlery trade 
there has been a slight improvement, but the orders 
are not large, and probably the spurt is rather due to 
the fact that the manufacturers desire to clear their 
books before the close of the year. Some good orders 
are, however, reported for files and mining tools, so 
that those branches are better off than they were. In 
the silver and plated wares branches there is some 
activity, in view of the Christmas holidays and the 
new year, but nothing very special in even those in- 
dustries. The crucible steel trade is in better tone ; 
the better brands find a ready sale, but inferior brands 
are not much in request at present. The demand for 
hematite is slow, and there are complaints as to prices. 
The north-eastern makers, it appears, offer freely at 
54s. per ton, while the makers on the western coast 
declare that they cannot make at a profitat 57s. per 
ton. Bessemer is not in great request, but the quota- 
tions remain unaltered. The labour market keeps 
tolerably free from labour disputes, but the com- 
plaints as to prices and cost of manufacture rather 
indicate a possible move in the direction of reductions. 

The anticipated reductions in the price of fuel have 
not been realised in the district, as all kinds of coal 
end fuel maintain the late prices, which were thought 
to be exorbitant. The demand in most instances keeps 
fairly good, except as regards foundry coke, the de- 
mand for which is rather flat at present. But the 
mere fact that all kinds of fuel for manufacturing pur- 
poses are fairly in demand, and that the prices keep 
up, is an indication of tolerable activity in the local 
industries, notwithstanding some slackness and many 
complaints. 

In the Cleveland district the prospects are not good 
in any department. There has been a little more in- 
quiry for pig iron, as consumers seem to have got 
through with their orders, and the demand for ship- 
ment has been greater than is usual at this time of 
year. But forward contracts are not easily made, as 
buyers require more concessions than makers care to 
make, The quotations are at present low, but lower 
still is the demand by purchasers. The finished iron 
and steel branches appear to be in even a worse condi- 
tion than the pig iron trade; prices are weak—low, in 
fact, but there is little encouragement for transactions 
on a large scale over the next few months. The Eston 
Steel Works are badly off for orders, and many men 
are out of work. It appears also that at Sir Railton 
Dixon and Co.,’s trade is so bad that No. 2 shipyard is 
closed, and at the other many men have been sus- 
pended or discharged. Already there is want and 
suffering, for the men had not got over the three 
months’ idleness in the earlier part of the year. To 
make matters worse, notices of a reduction of 10 per 
cent. have been given in the steel trade, with what re- 
sult, and over what area, isnot yetapparent. A curious 
point has arisen in connection with the recent miners’ 
vote on the eight hours in the district. The secretary 
was in haste to send to the Royal Commission on 
Labour a statement to the effect that the men had 
changed their views since the evidence before the 
Royal Commission was given. The secretary to the 
Commission reported the fact to the employers’ secre- 
tary. The latter, it appears, admiis that in a few 
instances some overtime was worked, but not gene- 
rally. The miners’ agent rejoins that there would 
have been much more, hence their action, and a stop- 
page of overtime as a consequence. 

In the Birmingham district business in the iron 
market has been quiet, but the returns for September 
and October stow that prices have been tolerably firm, 
with an average reduction of 5d, per ton, compared 
with the previous two months. ‘lhe wages of the 
ironworkers therefore remain as they were, as 5d. is 
not sufficient to affect the rates of the workmen either 
way. Itis, however, stated that competition is very 
keen, not only by makers in the same districts, but by 
the Welsh makers and northern makers, and also by 





German and Belgian competitors. There is, neverthe- 
less, a pretty steady demand, the supply not being 
quite equal to the requirements. In some departments 
there is less certainty and louder complaints, both as 
to trade and prices. The local branches of industry 
are not over-active, but they are not so slack asin some 
other districts. A dispute affecting about 400 men 
has taken place between the Iron Trade Workers’ 
Association and their employers over the notices 
issued by the latter to discontinue the 10 per cent. 
advance given in 1889 after a long strike for higher 
wages. The men affected are scattered over the locali- 
ties of Birmingham, Wolverhampton, and Walsall. 





In the Wolverhampton district business generally is 
reported to be quiet, the demand for finished iron 
being below the average at this period of the year. 
Some heavy contracts have, however, been secured 
for chain and cable goods from the Government for 
Admiralty purposes. These orders will give a spurt 
for this kind of work, and give employment for some 
time to come. In some branches there is a quickened 
demand, and in the steel trade there is a renewal of 
activity. There are no labour disputes of any conse- 
quence, and as prices keep fairly steady there are no 
indications of impending reductions or strikes. On 
the whole, the district has, and has had, a fairly good 
run of work. 


In Scotland the state of trade does not appear to be 
so depressed as in some other parts of Great Britain. 
Though it is said to be quiet, yet the stocks in Connal’s 
stores have decreased by from 2000 to 3000 tons per 
week. The finished iron trade is inactive, the makers 
of bars only running their mills four days per week. 
In the steel branches there appears to be considerable 
demand, but as there are negotiations on foot for reduc- 
tions in the steelworkers’ wages, the makers are not 
anxious to make large contracts, probably lest the men 
may resist the reductions. In any case trade, though 
quiet, does not appear to be very depressed in the 
chief centres of industrial activity in the iron and 
steel branches. 





In the South Wales districts the iron and steel trades 
appear to be in a bad condition. The Tredegar Iron 
and Steel Works have been closed, even the foremen 
being discharged. The tinplate trades have revived, 
and some heavy shipments have taken place, while in 
America the trade is being thrown into a very bad 
state. Altogether the outlook in Wales is regarded as 
exceedingly gloomy in all the iron, steel, and metal 
trades. The market for iron ore is, however, firm, so 
that there is just a silver lining to the cloud. 


The condition of affairs atthe Homestead works seems 
to be more and more deplorable. A large number are 
out of work, and much distress prevails, and, to make 
matters worse, reductions in wages are being enforced, 
while some departments are practically closed. These 
are not the only works in the United States where 
things are bad froma labour point of view, in so far as 
the iron and steel industries are concerned. The IIli- 
nois Steel Company’s Works, employing 3500, are to 
close on the 15th instant. In Philadelphia reductions 
in wages are taking place. At Beaver Falls wages are 
to be reduced 20 per cent., so that in America the iron 
and steel trades are in a worse condition than in 
England. 





The coal dispute in the Forest of Dean has taken 
another unexpected turn. The question was remitted 
to the men whether or no they would assent to a re- 
duction. Themen replied ‘‘ No” by an overwhelming 
majority. Thereupon the mineowners withdrew the 
notices, rather than have a fight over the 74 per cent. 
reduction and close their pits. It was thought that 
the refusal of the federation to carry out the 20th 
rule—that is, for a general strike—would rather tend 
to induce the men to accept the reduction, but the 
Federation said they had better support 3000 men than 
throw idle 400,000 men. Peace reigns in the district 
once more, but the interregnum was disquieting. 





In South Wales matters are strained. None can 
foresee the result at the present moment. The conflict 
apparently is between the South Wales Miners’ Axso- 
ciation and the National Federation of Miners, for the 
employers seemingly have nothing to do but to let 
those two bodies fight out the question of scale or no 
scale, But after all the mineowners will have really 
to decide whether there shall be a terrible conflict or 
a compromise. Mr. William Abrahams, M.P., has 
his hands full just now ; attacked on all sides, he has no 
rest for the sole of his foot. The present scale ends with 
the close of this year: if it is to be continued, there 
must be a concession on the part of the employers ; if 
not, South Wales goes to the federation. Then the 
employers will have to fight the larger instead of the 
smaller body. Besides, the mineowners elsewhere are 
saying that the Welsh mineowners are unfairly com- 
peting, and that other districts must consent to reduc- 
tions if the rates in South Wales decline any further. 





This is the situation, and it is not a pleasant one to 
contemplate from any point of view. 

In the mining districts of Scotland the miners are 
suffering reductions similar to those in South Wales. 
The reductions in Ayrshire and Lanarkshire are said 
to be about equal to 20 per cent., besides other 
changes which equal further reductions. Now the 
Fifeshire men have a further notice of 124 per cent. 
reduction, making a total of 25 per cent. below the 
rates at the commencement of this present year. The 
leaders complain about there reductions, but the men 
appear to think that it is better to accept them than 
to fight at the present time. There may be prudence 
in this. The men are the best judges, living on the 
spot. 
In the other coalfields of Great Britain there is little 
change. The Durham and Northumberland men are 
indisposed to risk a strike just now. The Northum.- 
berland men have really asked for a concession which 
in principle amounts to the sliding ecale—namely, to 
have their own accountants to go over the prices 
together with those of the employers. The joint com- 
mittee will doubtless arrange the matter mutually in a 
friendly way, avoiding all friction. 

In other districts the local disputes are being 
settled by concession and compromise in most cases. 
There have been some temporary stoppages over the 
employment of non-union men. At Swannington the 
dispute over the tonnage question has been settled. 
In this case the rather elaborate agreement may be of 
use in similar disputes, At Ibstock Colliery some 
trouble is anticipated, but doubtless it will be got over 
in due time. At Monkton Main there is some fric- 
tion, but this, again, may be surmounted now that 
the men have agreed upon an ultimatum with respect 
to their grievances, 





THE VALUE OF THE STEAM JACKET. 


Second Repcrt of the Research Committee on the Value of 
the Steam Jacket.* 
Mr. Henry Davey, Chairman. 
(Continued from page 557.) 
Revorns or Five Szts or EXxpERIMENTS ON THE VALUE 
OF THE STEAM JACKET. 

No. 42.—-Experiment on a Compound Beam Engine at the 
West Middlesex Water Works, Hammersmith, by Mr. 
John G. Mair-Rumley. 

Engine.—The engine on which the experiment was 
made, Fig. 1, page 738, isa compound p setionay + beam 
pumping engine made by Messrs. James Simpson and 
Co., of Pimlico. The diameters of the cylinders are 
29 in. and 47.5in. Their strokes are 65.1in. and 96 in, 
a prog ig The diameters of the piston-rods are 4{ in, 
and 54 in. respectively. 

Only the body of each cylinder is jacketed, and steam 
is supplied to both jackets direct from the boiler at a pres- 
sure of 49 Ib. per square inch above the atmosphere. 

The following shows the amounts of the jacketed and 
unjacketed portions of the inner surfaces of the cylinders ; 
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Cylinder, Se hl ee ee al 
| Un- 
\Jacketed. jacketed. Tota 
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High-pressure {nas oe ae oe 9.17 60.35 
per cent. iol eae 18,2 100.0 
body .. sq.ft. 99.48 ee }ias 01 
Low pres-_ure {ends can wad | 24.53 J 
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Details of Experiment.—The experiment consisted of 
two trials which were made at the West Middlesex 
Water Works, Hammersmith, on March 21, 22, and 23, 
1888, by Mr. John G. Mair-Rumley. The first trial, 
during which steam was admitted into both jackets, 
commenced at 9 p.m. on March 21, and waa continued with- 
out stoppage until 5 a.m. on the 22nd. The second trial, 
during which no steam was admitted into either jacket, 
commenced at 6.15 p.m. on March 22, and was continued 
without stoppage until 4.15 a.m. on the 23rd. There were 
thus two separate trials, the first with steam in both 
jackets and lasting eight hours, and the second without 
steam in either jacket and lasting ten hours. All the 
other conditions were maintained, as far as possible, the 
same throughout both of the trials. 

Feed-Watcr Measurement.—The feed-water was mea- 
sured in two tanks; the smaller of the two was placed 
above the other, and was used as a measuring tank. Its 
capacity up to the overflow pipe was 395 lb. of water at 
the feed temperature ; and when this was allowed to run 
into the lower tank, to which the feed pump of the engine 
was connected, the water level in the lower tank was 
raised be in. as measured from a mark fixed near its 
a ge. The number of times the upper tank was 
filled, and emptied into the lower tank, was checked by 
means of a counter which was read at the beginning and 
end of each trial. 

Feed-Water Consumption, with Steam in Jackets.—At 
the commencement of the first trial, when steam was 
admitted in both jackets, the water level in the lower 
tank was 14} in. below the datum mark. After the trial 


_* Paper read before the Institution of Mechanical En- 
gineers, 











Dec. 9, 1892.] 


ENGINEERING. 





737 





was started a large amount of water was found in the 
indicator pipes (which were well lagged), and seemed to 

int to priming; it was therefore thought advisable to 
ower the water level in the boilers in order to obtain 
drier steam. No water was ea into the boilers 
from 10.50 p.m. to 11.50 p.m. From the commencement 
of the trial at 9 p.m. until 10.50 p.m., or during 1 hour 
50 minutes, the water level in the boilers was kept con- 
stant, and 134 tanks of water were fed into the ian 
being at the rate of 48.5 lb. per minute. From 10.50 E 
till 11.50 p.m. the feed was stopped, and the water level 
in the boilers gradually fell, From 11.50 p.m. till 4a.m., 
or during 4 hours 10 minutes, the water in the boilers was 
kept constant at this lower level, and 31 tanks of water 
were fed into the boilers, being at the rate of 49 lb. per 
minute. From 4 a.m. to5a.m. the feed was increased ; 
so that at 5 a.m., when the trial was stopped, the water 
in the boilers had reached the same level as it had at the 
commencement. During the last hour 12} tanks of water 
were fed into the boilers, being at the rate of 82.3 lb. per 
minute. At the end of the trial the water level in the 
lower tank stood 3} in. higher than it did at the begin- 
ning, and this has been allowed for in the totals. The 
total feed water used when steam was admitted into both 
jackets was thus 22,360 lb. in eight hours, equivalent to 
2795 lb. per hour, or 46.58 lb. per minute. 

Feed- Water Consumption, without Steam in Jackets.—In 
this trial steam was entirely shut off from both jackets, 


the trial without steam in either jacket, the condensed 
water from the valve chest drain was collected and mea- 
sured, and 41 lb. was thus condensed in the 10 hours, 
equivalent to 4.1 lb. per hour. 

Pressures, d:c.—The various pressure gauges were read 
at regular intervals throughout both of the trials. The 
mean barometric pressure was 30.11 in. of mercury 





Mean Effective Pres-| 
sure. Pounds per | 


| Indicated Horse- 
Square Inch. | 


Power. 


f| March 22 March 21 | March 22 | March 21 


Date of trial.. | | 23, 1888 & 22, 1888. & 28, 1888.| & 22, 1888, 











gs Without With | Without | With 
oe Ib. LHP. | 1H.P. 
High - pressure cy-| | | 
linder ..| 29.98 24.44 | 948 | 826 
Low - pressure cy- | | 
linder c : 5.82 6.84 | 67.2 85.4 
Total 12.80 12.45 | 1620 | 168.0 


"(reduced to low-pres- 
| sure cylinder) | 





throughout the trial with steam in both jackets, and 





29.52 in. of mercury throughout the trial without steam 


TaBies Nos, 42, 43, AND 44.--THrEE Sets or Experiments, Nos. 42, 43, AND 44, WITH AND WITHOUT STEAM 
IN JACKETS, AT HAMMERSMITH, WALTHAM ABBEY, AND WOOLWICH ARSENAL, BY Mr. Davey, Mr. Bryan 


Donkin, Mr. Marr-Rumiry, anp Lievt.-Cou. ENGLISH. 

















| No. 42. No. 43. No. 44. 
1. Description of engine .. Beam Compound. Triple Expansion | f wo Com- 
2. Place of experiments .. ee a is ae es ae Hammersmith. Waltham Abbey Woolwich Arsenal. 
| (|Mr. H. Davey & Lt.-Col. English, 
8. Experiments conducted by . 'Mr. J. G. Mair-Rumley } Mr. W.B. Brvan Mr. H. Davey and 
oa ee | Mr. B. Donkin, Jun, 
: es are a ee eee cas ee eee ae ae Sheet ated 
4. Jackets with or without steam Pgg ve wie — e Without | With —— wae 
- | Mar. 22 an ar. 21 an Dec. 7, | Dec. 6, March 15, ay 17, 
5. Date ofexperiment.. ‘+ aa ae o se { | 93, 1888 22, 1888 188s” | 1989 1890 1890 
6. Duration of experiment ee ar hours} 10.0 8.0 80 | 80 5.97 5.57 
7. Cylinder diameter, high-pressure .. P oa in. 29.0 29.0 18.0 18.0 18.0 18.0 
8 Pe a intermediate .. oe oe eo aa ee ne 30.5 30.5 
9. ne re low-pressure .. aa oe ee 47.5 47.5 51.0 51.0 32.0 32.0 
10. Stroke, length gee te ewww weg | 65.1 & 96.0 | 65.1 & 98.0 36.0 36 0 480 48.0 
11. Mean pressure in boiler above atmosphere lb. persq. in. 49.7 49.0 130.0 130.0 50.4 50.2 
12. os high-pressure jacket above atmosphere — | 
lb. per sq. in. 49.0 129.0 46.3 
13. xe intermediate jacket above atmosphere 
b. per sq. in. 28.0 
14, rr low-pressure jacket above atmosphere 
Ib. per sq. in. | 49.0 “a | 5.5 | 10.3 
15. Mean effective pressure, total reduced to low- pressure} | | 
cylinder. . as ae ee ee xa Ib. per sq. iv.| 12 80 12.45 16.46 16.30 10.05 9.26 
16. Number of expansions .. * 7 . ae - _ _ 22 30 9.4 12.6 
17. Revolutions per minute mean é ‘au 14.8 15.7, 23.0 "22.9 57.06 63.62 
18. Piston speeds, feet per minute, mean .- 160.6 & 236.8)171.2 & 252.5} 138.0 137.4 456.5 609.0 
19. Indicated horse-power, mean total .. om 162.0 168.0 140.0 | 188.0 110.5 113.4 
20. Feed water, total used during trial .. Ib., 29,487 22,360 19,284 17,053 16,268 12,622 
21. ¥ MGR UOUMIGIEND ch cc get we ees 2,949 2,795 2,410 2,132 2,725 2,267 
22. pe per indicated horse-power per hour, total “ 18.20 16.64 17.22 15.45 24.68 19.99 
23. ” percentage less with steam in jackets ! xa 8.6 a | 10.3 we 19.0 
24. Jacket water, total during trial as iia 1b. 1,617 ‘a | 1900 ‘la 716 
25. 9 per hour.. a 2 re we ia ‘ 202.1 | 237.5 128.6 
26. ee from high-pressure jacket, per indicated horse- | 
power per hour ae ee ee ee 50 es ‘ 0.54 | 0.81 0.37 
27. Jacket water, from intermediate jacket, per indicated horse-| 
wer per hour es ee ee ee ee ee 4 ee | 0.53 
28. Jacket water, from low-pressure jacket, per indicated horse-| | 
power per hour ce = “s ee a ae . | 0.66 0.38 0.76 
29. Jacket water, total from all jackets, per indicated horse-power | 
er hour as a ‘+s oe < “a ue a 1.20 | 2a} aC 1.13 
80. Jacket water, total in percentage of feed water .. x “C 72 aia } 222. | ao 5.7 
81. Coal, total used during trial .. ee oe Ib. - _ 2345 1981 | 2144 1680 
82. ,, per indicated horse-power per hour.. a — — 2.09 1.79 8.26 2.66 











and the jacket drain pipes were open to the air. The 
feed was continuous throughout the whole of the trial. 
The water level in the boilers remained very nearly con- 
stant, and was precisely the same at the beginning and 
end of the trial. During the trial 75 tanks of water were 
emptied into the lower tank, and at the end the water 
level in the lower tank stood 2{ in. higher than it did at 
the commencement, and this has been allowed for in the 
totals. The total feed water used when no steam was 
admitted into either jacket was therefore 29,487 lb. in 
ten hours, which is at the rate of 2949 lb. per hour, or 
49.15 lb. per minute. ‘ f 

Jacket Water.—The drain pipe from each jacket was 
made to deliver into a separate bucket. Each of these 
buckets held 314 lb. of water at the temperature at which 
it left the jacket ; but as a certain amount was unavoid- 
ably lost owing to splashing over the edge, 33 Ib. has 
been taken as the actual quantity of jacket water repre- 
sented by each bucketful. During the trial with steam 
in both jackets, 22 buckets or 7261b. of water were 
drained from the high-pressure jacket, and 27 buckets or 
891 lb. from the low-pressure jacket. These correspond 
to 90.75 lb. per hour, or 1.51 1b. per minute, from the 
high-pressure jacket, and 111.37 Ib. per hour, or 1.86 Ib. 
per minute, from the low-pressure, and to a total of 
202.12 lb. per hour, or 3.37 1b. per minute, from both 
jackets. : P 

Valve Chest Water.—At 10.40 p.m., during the trial 
with steam in both jackets, the drain from the high-pres- 
sure valve chest was opened, and the condensed water 
was collected and measured. From 10.40 p.m. to 
12.10 a.m. 40 lb. of water was condensed, from 12.10 a.m. 
to 1.30a.m. 401b., and from 1.30a.m. to 5a.m. 80 lb, Thus 
160 lb. of water was condensed in 6 hours 20 minutes, 
equivalent to 25.261b. per hour. During the whole of 


in either jacket. Indicator diagrams were taken from 
each end of each cylinder every half-hour throughout 
both of the trials. There were thus taken 17 sets 
or 68 single indicator diagrams during the trial with 
steam in both jackets, and 22 sets or 88 single indicator 
diagrams during the trial without steam in either jacket. 
The set of indicator diagrams nearest to the mean for each 
of the two trials are shown superposed in Fig. 2, page 738. 
The Table above gives the average mean effective pressure 
and indicated horse-power in each of the two cylinders 
throughout both of the trials. 

Temperatures.—The temperatures of the feed water, 
injection water, air pump discharge, outer air, engine- 
room, and stokehold were all observed at regular in- 
tervals throughout both experiments. The injection 
water temperature remained steady at 41 deg. Fahr. 
throughout both of the trials. 

The following Table shows the mean temperatures ob- 
tained by calculation from these readings : 





March 22 | March 21 
& 23, 1888. | & 22, 1888. 
Without | With 


Date of trial ‘“ ‘ad 
Cylinder jackets with or without steam .. 





deg. Fahr. deg. Fahr. 
Temperature of feed water - 67.4 | 75.2 


pt injection water - ss 41.0 | 41.0 
9 air-pump discharge water 68.7 | 69.1 
0 outer air i os ea 87 | 4 
a engine room .. 68 | 69 
po stokehold 72 75 





Boilers.—Steam was supplied from three Cornish 
boilers, each 28 ft. long and 6 ft. diameter. : ; 
Results.—The results of the experiment are given in 








Table No. 42, annexed; and the performance, and rates 
of feed water and jacket water consumption are shown 
gpa in Fig. 3, page 738, 

0. 43.—Eaxperiment on a Triple-Expansion Engine at 

the Waltham Abbey Pumping Station of the East London 

Water Works, bu Mr. Henry Davey and Mr. William 

B. Bryan. 

Engine.—The engine on which the experiment was made 
(see Fig. 4, page 738) is a triple-expansion surface-condens- 
ing engine of the ag | inverted direct-acting marine 
type, made by Messrs. T. Richardson and Sons, of Hartle- 
pool, and was fully described and illustrated in ENGINEER- 
ING, August 8, 1890, pages 158 and 162. The diameters of 
the cylinders are 18 in., 30.5 in., and 51 in. respectively. 
The stroke of each of the three cylinders is 36 in. Each 
piston crosshead is connected to its crank b7 a single con- 
necting rod, and to a pump plunger by a pair of pump rods. 
There are thus three steam cylinders, three pump plungers, 
three connecting rods, and three pairs of pump rods. 
Each of the three cylinders is provided with an ordinary 
slide valve actuated by a separate eccentric on the crank- 
shaft. The slide valve on the high-pressure cylinder is 
actuated direct by its eccentric, and is provided with a 
Meyer expansion valve, by means of which the speed of 
engine was regulated during the experiment. The slide 
valves on the intermediate and low-pressure cylinders are 
actuated through variable expansion links, but the posi- 
tions of these remained unchanged throughout the ex- 
periment. 

The crankshaft is placed above the pumps, and the 
cranks rotate in the sequence—high, low, intermediate. 
The flywheel is placed towards one end of the crankshaft, 
and beyond it there is fixed a crank actuating a pair of 
well pumps by means of rocking quadrants. The bodies 
and both ends of all three cylinders are steam jacketed, 
the cylinders forming liners in the body jackets. Steam 
is supplied to these jackets through a pipe connected to 
the main steam on the boiler side of the stop valve. The 
steam to the jackets enters at the top on one side and at the 
bottom on the opposite side; and in ordinary working 
the high-pressure jackets discharge directly into the 
boiler, while the intermediate and low-pressure jackets 
discharge through steam traps into the hot well. The 
jackets of the high-pressure cylinder receive steam 
at full boiler pressure, and by means of reducing valves 
the pressures in the jackets of the intermediate and low- 
pressure cylinders are maintained a little higher than the 
pressures in their respective steam chests. Hach cylinder 
is therefore jacketed with steam a little above its own 
initial pressure. 

The conan | 
cylinders, whic 


are the areas of the inner surfaces of the 
are all wholly jacketed : 


Area of Inner Surface. 
Wholly Jacketed. 











Cylinder. ines 
Body Ends. Total, 
sq. ft sq. ft. 8q. ft. 
High-pressure 13.4 4.22 17.66 
Intermediate 28.95 10.14 34.09 
Low-pressure 40.05 28 37 68.42 


' 





Each of the three cylinders was provided with a 
Richards indicator, placed midway between the two ends 
and furnished with pipe connections and a three-way 
cock, so that a diagram from each end of the cylinder 
could be taken on the same paper. As arule this is not 
a good arrangement ; but in the present case the engine 
worked so slowly (only 23 revolutions per minute), and 
the indicator pipes were so large and so well lagged, that 
the diagrams may be taken as practically correct. 

Details of Experiment.—The experiment consisted of 
two trials which were made at the Waltham Abbey 
pumping station of the East London Water Works on 
December 6 and 7, 1889, by Mr. Henry Davey and Mr. 
William B. Bryan. They began at 11 a.m., and were 
cuntinued without stoppage until 7 p.m. on each of the 
two days. During the trial on December 6 steam was 
admitted to all the jackets, whilst on December 7 no 
steam was allowed to pass into any of the jackets. There 
were thus two eight-hour trials, the first with steam in 
all the jackets, and the second without steam in any of 
the jackets, and all the other conditions remained as far 
as possible the same. 

Feed Water.—The feed water was taken from the 
pumping main, and was measured in two feed-measuring 
tanks, each holding 120 gallons. Before the experiment 
commenced the tanks were carefully gauged by measur- 
ing water into them from a standard measure. The feed 
water was pum into the boiler through an econo- 
miser, the pump being supplied from one tank whilst the 
other was filling. All the feed pipes were exposed to 


view. 

In the first day’s trial, when steam was admitted into 
the jackets, it was discovered shortly after the com- 
mencement that a little water was passing the safety 
valve of the economiser. At 1 p.m., or exactly two 
hours after the commencement, measurements were 
begun to be made of this leakage, all the water that 
leaked past the valve being carefully collected and 
== The leakage was found to be at the rate of 
248 lb. per hour, so that 496 lb. had been taken as repre- 
senting the leakage during the first two hours of the 
trial when the escaping water was not collected. The 
whole leakage from the commencement of the trial until 
the leak was stopped was thus 957 lb., which has been 
deducted from the whole quantity that passed through 
the measuring tanks, in order to arrive at the total feed 
water supplied to the engine. The mean temperature of 
the feed water was 49.3 deg. Fahr, 
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EXPERIMENTS ON THE VALUE OF THE STEAM JACKET. 


Beam Compound Engme Hammersmith. Experim™42. 
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In the second day’s trial, when no steam was admitted 
into the jackets, there was no leakage of any kind. 

On its way to the engine the feed water was made to 
pass through a meter, which was used to obviate the pos- 
sibility of any error that might arise in counting the 
number of feed-tanks. The reading of this meter was 
noted every twenty minutes. 

Jacket Water.—The discharge pipe from the water trap 
of each set of jackets was made to deliver into a separate 
bucket, and the weight of water in each bucket was deter- 
mined from time to time by weighing on a sensitive 
weighing-machine. The amount of water obtained from 
each set of jackets was thus determined separately. It 
was possible to test from time to time whether or not the 
jackets were perfectly drained, as the water-traps passed 
a little steam if the drain pipes were opened too much, 
and great care was taken to get all the jacket water out 
without wasting any steam. The following shows the 
quantities of jacket water condensed in the various 
jackets during the first day’s trial : 





| 
Condensed Water from Jackets. 
Jackets, 


During Trial. | Per Hour. | Per Minute. 
Ib. Ib. Ib. 








High-pressure cylinder. . | 895 111.9 1.87 
Intermediate —,, : 587 78.4 1.22 
Low-pressure_,, 418 | 52.2 0.87 
Total jacket water 1900 | 237.5 3.96 





Measurement of Pressures, dc.—Every twenty minutes 
readings were taken of the pressre-gauges on each of 
the jackets, on each of the valve chests, on the boiler, 
on the condenser, and on the pumping main. Indicator 
diagrams were taken from each end of each cylinder 
every quarter of an hour. The reading of the counter 
was taken every twenty minutes. During each day’s 





\Mean Pffective A 
— sure. Pounds per 


Indicated Horse- 
Square Inch. P 


‘ower, 


Rate of trial. 1889," | 1889." | igo," | 1889, 


Jackets with or)| w | ow; 7s 7s 
without shea \ | Without. With. | Without. | With 


| 
Dec. 7, | Dec. 6, | Dec.7, | Dec. 6, 








| Ib, lb. | LHP. | LELP. 

High-pressure cy- } 3 

linder on -»| 56.24 40.69 | 57.7 | 41.6 
Intermediate oy- | | 

linder ee --| 1242 | 14.08 | 87.5 42.3 
Low- pressure cy- } | 

linder a - 5.27 639 | 448 54.1 

Total .. .-| 16.46 16.30 | 140.0 138.0 

(reduced to low- 


pressure cylinder. | 





trial, therefore, the gauges and the counter were each 
read twenty-five times, and 33 sets or 198 single 
indicator diagrams were taken. The set of indicator 













Indicator Diagrams Nearest Mean. Excper'43 
Triple - Expansion Waltham Abbey. 5 
WITH 










REVS. PER MIN. 23.0 22-9 





Boiler Pressure, los 





Without Jackets With Jacket 
Inch above Atm. 


Lés per Sg Inch. 


TOTAL 1.H.P 40-09 | 137-4 0 
PM 6157 68 @ & #4 ae oso uwewi:9? ¢ 
tenn SM Prees. Los. nai r - MIDNIGHT 9PM ~~ MIDNIGHT A 
INTER - 72-19 | 13.95 Triple- Expansion Engine Waltham cog Experim! 43 
Low . 5.24 6-40 ithou€ Jackets With Jackets 
tos Los L Boiler Pressure Los. Per Sq.inch above Atm. 
130 130 iy 
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Percentage of Stroke AM. 


diagrams nearest to the mean for each of the two 
trials are shown superposed in Fig. 5, above. The Table 
in the preceding column gives the average mean effective 
pressure and indicated horse-power in each of the three 
cylinders throughout both of the trials. 

Boiler.—Steam was supplied by a externally-fired water 
tube boiler made by the Babcock and Wilcox Company. 

Coal.—Large and small Welsh coal, mixed in as near]. 
as possible equal proportions, was used throughout bot 
of the trials. On December 6, when steam was admitted 
into all the jackets, the total coal used was 2217 lb., less 
236 lb. of clinker and ash formed during the experiment, 
or 1981 1b. net. On December 7, when no steam was 
admitted into any of the jackets, the total coal used was 
2580 Ib., less 235 Ib. of clinker and ash, or 2345 lb. net. 
These are equivalent to 247.6 lb. per hour, or 4.13 Ib. per 
minute with steam in jackets, and 293.1 1b. per hour or 
4.88 lb. per minute without. 

Results.—The results of the experiment are given in 
Table No. 43, on page 737 ; and the performance and rates 
of feed water and jacket water consumption are shown 
graphically in Fig. 6, above. 


(To be continued.) 








LricHToN BuzzarpD Town Water Svuprry. — An 
artesian bored tube well, 144 ft. in depth, has recently 
been drilled through the gault into the lower greensand 
formation, tapping powerful springs yielding a minimum 
supply of 290,000 —— per day without materially 
affecting the head of water. Professor Attfield and Dr. 
Muter report the water as most remarkably pure. Messrs, 
C. Isler and Co., London, were the contractors. 





Puttman Cars.—In the course of its last financial year 
the Pullman Palace Car Company built 80 sleeping and 
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dining cars, costing an average of 3332/. per car. Work 
is now progressing rapidly on 415 sleeping, dining, and 
parlour cars to meet the requirements of the special traffic 
anticipated upon the American lines in 1893. The cost 
of these cars is estimated at about 1,100,000. The num- 
ber of cars owned and controlled by the company is now 
2239, of which 1985 are standard and 254 tourist or second- 
class cars. The company is now employing 12,809 per- 
sons. Theamount of wages paid in 1891-2 was 1,323,831/. 





INDUSTRIAL CHIcAGO.—Chicago comprised 9959 indus- 
trial establishments in 1890, as compared with 3519 in 1880. 
The capital invested in Chicago industries in 1890 was 
58,495,4077., as compared with 13,767,377/. in 1880. The 
number of persons employed in 1890 was 203,108, as com- 
pared with 79,414 in 1880. The wages paid in 1890 were 
23,829,2711., as compared with 6,930,692/. in 1880. The 
cost of the raw materials used in 1890 was 77,362,969/., 
as compared with 35,841,922/. in 1880. The value of the 
products turned out in 1890 was 124,436,828/., as com- 
pared with 49,804,589/. in 1880. 





CaTALoGuE.—Messrs. Statter and Co., of 68, Victoria- 
street, London, S.W., have issued a fine illustrated cata- 
logue describing the various t of electrical machinery 
built by them. These include continuous current dy- 
namos and —— alternators and transformers, electric 
railway plant, and various types of switches and cut- 


outs. e@ information accompanying the numerous 
illustrations is very detailed, and contains many practical 
hints. Indeed, the remarks on power transmission plants 
form a short essay on the subject, and full prices are also 
given for such lines up to three milesin length. The 
general get-up of the catalogue and the finish of its en- 
gravings leave little to be desired, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritzp sy W. LLOYD WISH. 
SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOLFICATIONS 
UNDER THE ACTS 1883—1888, 
The number of views in the fication Drawings ts stated 
pees: ev gro a the Specification is 


not " 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
‘ale Branch, 88, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the mee of & complete 
Seeceeioen Se, Se cack eee, glee ae abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of tance of a complete specification, 

give notice at the Patent 0, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


2394. J. Wright, London. Compound Steam 
Engines. (5 Figs.] February 8, 1892.—This invention relates 
to steam engines, and has for its object to prevent the back 
pressure and consequent ‘‘looping” in the indicator dia- 
rams which occur when the supply of motive fluid is 
essened. Valves are provided between the steam space to 
and exhaust space fromeach cylinder, these valves opening when 



































the supply of steam is lessened to such an extent that there is not 
sufficient steam to fill all the cylinders, so that in the low-pressure 
one, which is not filled with steam, communication is opened between 
the steam space to and exhaust passage from that cylinder, and 
back pressure and ‘‘ looping” obviated, through the steam spaces 
of the cylinders being supplied from the exhaust side to make up 
deficiency in the steam received from the previous cylinder. 
(Accepted October 12, 1892). 


20,125. G. Y. Blair, Stockton-on-Tees. Evaporat- 
ing, Condensing, &c. [2 Figs.) November 19, 1891.—The 
object of this invention is to provide means for examining or 
changing the coils of evaporators, condensers, &c., in which 
spiral coils are contained within a cylindrical vertical case. The 
salt water is first pumped into the evaporator by a small pum 
worked from the air-pump levers until filled to the proper level, 
when it is shut off and the steam turned on so as to enter the 
coils A through a pipe D. The steam thus generated passes by 
holes B into a pipe C which conveys it to the feed heater, the 
steam introduced into the coils passing out as water through the 
outlet E on becoming condensed. Asthe water in the evaporator 
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falls below the requisite level, the supply is again turned on 
gradually until sufficient is admitted to keep it at the proper 
height. To examine or take out the coils the door F is taken off 
and the coupling G on the pipe E released, when the trunnions H 
on which the coils A are mounted can be turned on their pivot J, 
so as to bring the coils consecutively opposite the opening. In 
the bottom of the evaporator a blow-off cock 0 is fitted with pipe 
leading to the bilge, but before opening the cock the feed water 
to the evaporator should be shut off, and the water allowed to fall 
to the bottom of the glass. After using the blow-off the water 
must be pumped up again to the proper level. (Accepted October 


26, 1892). 
GAS, &c., ENGINES. 


22,847. C. D. Abel, London. (The Gas Motoren Fabrik 
Deutz, Koeln-Deutz, Germany.) Petroleum or Oil Motor 
es. [2 Figs.] December 31, 1891.—This invention has for 

its object to shorten the time of heating motors worked by the 
combustion of a mixture of air’ and heavy hydrocarbon vapour, 
and to enable the engine to be started with ease. Above the 
chamber L in which the mixture of air and petroleum is 
ignited by a tube z on the charge having been compressed, 
is a vaporising chamber d@ into which the air required for 
the explosive charge is admitted through a passage b, in which 


is provided a valve for cutting off the admission of air. The 
oil supply passes into the vaporising chamber through a pipe 
@ with a finely-perforated rose c, and the air entering through 
6, in impinging upon the petroleum spray issuing from the 
rose c, mixes intimately therewith. is mixture, after be- 
coming heated by contact with the hot external surface of the 
explosion chamber, so as to vaporise the petroleum, passes 
through a valve e into the explosion chamber, the valve being 
kept closed by a spring, and opened automatically by atmospheric 
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pressure on the suction stroke of the engine piston. Means are 
provided for starting the engine, consisting of a valve o held 
closed by a spring, this valve opening into the vaporising chamber 
d at a point above the extended wall thereof, which is heated 
directly by the flame of the lamp, which also serves to heat the 
igniting tube. The valve o closes, firstly, small openings leading 
from a cup, into which oil can be admitted from a branch pipe 
on the pipe @ provided with stopcocks ; secondly, the valve also 
~—- passages leading from the atmosphere. (Accepted Novem- 
er 2, 1892). 


ELECTRICAL APPARATUS. 


14,193. A. Franke, Berlin, Germany. Electri 
Controlled Valves, {1 Fig.) August 5, 1892.—This inven- 
tion has reference to electrically controlled valves for use with 
pipes conveying fluid under pressure. The valve plate d is held 
closed upon its seat by the action, upon the piston /, of water, 
under pressure, admitted to the cylinder g from the pressure pipe 
through other pipes o*, m, and J, which are then in communication 
with each other. To open the valve, an electric current is caused 
to flow through a solenoid s, which then lifts an iron rod q from 
the lower valve seat o and presses it against the upper valve seat 
o'. The lower part of the pipe m and the outer end of the 
cylinder g are thus disconnected from the pressure pipe and 
placed in communication with the external atmosphere by an 
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aperture 02 through the upper valve seat ol, thus equalising the 
pressure upon the opposite sides of the piston. The water enter- 
ing the valve case from the pressure pipe in the direction of the 
arrow b moves the valve plate d and attached pistons e, f to the 
right, thus opening the valve. By the motion of the piston f to 
the right, the water in front thereof is driven through the 
pipe 7 into the lower part of the pipe m, whence it escapes 
through the aperture 02. To again close the valve, the circuit of 
the solenoid is broken, when the iron rod q will be released and 
the pressure water in the upper part of the pipe m will press it 
against the lower valve seat vo. The pressure water will then again 
pass through the pipe /into the cylinder g, and force the piston f to 
the left, thereby again closing the valve plate. (Acceptea No- 
vember 2, 1892). 


17,304, T. Ahearn, Ottawa, Carleton, Ontario, 
Canada, Electric Heaters. [9 Figs.) September 28, 
1892.—This invention relates to means for obtaining and utilising 
heat from an electric current. Upon the outer surface of a tube 
A are laid longitudinally, and at short distances apart, strips of 
asbestos B, and upon these again strips of mica Bl. Upon these 
strips is wound a coil C of refractory metal of low electric conduc- 
tivity, such as iron, the terminals of which are connected with 
leads c, cl, and each of these is passed through an insulator C!, 
which is afterwards secured in the outer metallic casing ; this 
resistance coil being wound in opposite directions to check induc- 
tion. The outer casing D consists of a metallic tube having the 




















same length asthe inner tube A and large enough to allow a clear 
annular space between its inner surface and that of the cored coil, 
and corresponding in shape, in cross section, to the outline of the 
latter. The annular space thus formed is packed with a non- 
conducting material, such as powdered fireclay. An asbestos 
packing ring is placed at each end covering the space so filled, and 
the edges of the two tubes and these rings are held in place by a 
cover at each end provided with lugs, through which pass bolts. 
The lower cover is provided with insulator feet, so asto raise it 
sufficiently off the floor to allow free access to a current of air to 
= it and pass through the innertube. (Accepted November 2, 
1892). 


GUNS, &c. 


22,110. A. Rigg and J. Garvie, London. Torpedoes. 
(3 Figs.) December 17, 1891.—This invention relates to torpedoes. 
The whole torpedo rotates (Fig. 1), carrying with it a screw-pro- 





peller a, by which its progress is maintained through the water so 





long as the momentum imparted to it on its discharge lasts. This 
torpedo is discharged by placing the plug A | ay ore from its 
hinder end into a torpedo tube, the plug and tube being shaped so 
that they do not rotate one within or over the other. This tube con- 
tains a charge of gunpowder to be fired when the to lo has re- 
ceived its full rotating velocity and is ready to be disc In 
Fig. 2 rockets b are placed within the torpedo and may be pushed u 

a tail tube c provided for that purpose, and so arranged that eac 

can be connected with the next by means of a time fuse 52, or the 
rocket tube may be filled from the rear or front end, the discharg- 
ing orifices being designed to produce and maintain a rotation in 
thetorpedo. This is effected by providing holes set obliquely to 
the axes of the rockets, so that the gases generated on the ignition 

















thereof cause the torpedo to rotate on its longer axis, owing to 
the former being keyed with that part of the latter in which they 
are placed, the action of the propeller being assisted by the dis- 
charge of the rockets. The governor (Fig. 1) consists of two balls 
ad which are kept in their inward position by a spring d! forcing 
outward a rod d? ina slot in which the short arms of the levers of 
the balis d engage. The axes of the propeller blades can turn in 
their bearings on either side of this cod and are provided with 
studs which enter a groove therein, so that as the rod moves in 
one direction by the opening out of the balls under centrifugal 
action, and in the other, by the action of the spring, the blades 
are partially turned andtheir pitch altered accordingly, the latter 
being increased as thespeed lessens. (Accepted November 2, 1892). 


22,860. U. Marga, Brussels, Belgium. Magazine 
Firearms. [7 Figs.) December 31, 1891.—This invention 
relates to magazine firearms. The four vertical walls of the 
magazine extend downwards directly from the breech, so as to 
surround the aperture necessary for the upward movement of the 
cartridges, thus strengthening the breech weakened by this 
aperture, the bottom of the gazine being subsequently fas- 
tened to the four walls, The cylindrical rear part of the breech 
extends obliquely downwards, andterminates below in a tail-piece, 
which is sunk into the stock of the firearm and is traversed by 
a screw V, the ao which engages with the prolongation 
of the trigger guard 8, embedded in the stock and having on 
the front part a lug engaging with a notch in the rear side of the 
magazine. The lower extremity of a lever L terminates in a cam 
¢ pivoted in the magazine upon a bolt, so that the lever can be os- 
cillated therein. Upon this cam, the lower rounded end of a piston P 
bears under the action ofa spiral spring, the piston being arranged 
in a hole in the rear part of the magazine and guided by means ofa 
groove and pin, which also prevents it from leaving the hole when 
the elevator is withdrawn from the magazine. The loader is made 
of a sheet of metal folded in the middle so as to form a case, the 
rear extremities of which, when it contains the cartridges, are 
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held together by a sliding piece G!, the inwardly bent edges of 
the latter ee adapted to engage with and slide upon the out- 
wardly bent e ges of a case E*. Symmetrically with respect to 
the axis of the loader, the slide G! is provided with two studs 
projecting to the rear. When thus the loader is introduced from 
one or the other side into the magazine, one of the studs engages 
with the edge of the rear side, and while the case descends in the 
magazine to the twosides of the elevator, the slide is liberated, re- 

nsabove, and then fallsto one side, thecase moving tothe bottom 
and expanding in the lateral direction, because the sides have more 
or less spring and liberate the cartridges in order to deliver them 
to the elevator. When everything is in its place for the firing, 
the elevator L L! pushes the cartridges upwards, so that the first 
is put against two strips J, 11, which enable the cartridge to be 
moved sufficiently far for being taken along by the bolt when the 
latter is pushed forward so as to be introduced into the chamber 
of the barrel. For stopping the repeating action, the strip is 
lowered, which prevents the passage of the cartridge, and to 
permit this to be done it extends at a right angle from a vertical 
slide ee in a slot in the side of the magazine, wherein it is 
displaced by an eccentric turned by a small crank. (Accepted 
November 2, 1892). 


RAILWAY APPLIANCES. 

19,388. G. H. Smith, London. Slip Valves for 
Railway Brakes. [7 Figs.) November 10, 1891.—The object 
of this invention is to maintain automatically the vacuum in both 
parts of an automatic vacuum brake throughout a railway train 





after it is divided into two parts by slipping. Two castings fitted 
with valve springs, rods, and levers are respectively coupled by 
lugs to the two ends of the flexible connections of an automatic 
vacuum brake at the point where it is desired to divide a train 
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into two parts, and the two castings are connected ; while these 
castings| are in contact, each of the rods N is pressed back by 
the face of the opposite casting, so as to hold back jointed levers 
M, and thereby respectively prevent the spindle valves from 
taking their seatings. To divide the train, a cord attached to a 
bolt D is pulled and a lever A is released, and then, as soon as the 
couplings are disconnected and the train begins to divide, the 
flexible connections rise, and the two castings commence parting, 
the rods N, before the actual separation takes place, being respec- 
tively allowed to project from the face of each casting, and the 
valve in each being thereby released and closing automatically. 
(Accepted November 2, 1892). 


MISCELLANEOUS, 


22,607. D. Rylands, Shepcote, Yorks. Furnaces, 
Retort Chambers, &c. (2 figs.) December 28, 1891.—This 
invention relates to furnaces used for melting glass, &., and to 
retort chambers. Two rows of ovens built in the form of coke 
ovens extend to the full length that the furnace is required to be, 
and are placed ‘‘ back to back,” a space being arranged between 
the backs of each large enough to contain the furnace. The 
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flame which igsues from the oven as the coke is burning passes 
over the furnace at such a height as to secure the proper melting 
of the material. A flue is arranged at one end of the furnace for 
carrying away the incombustible gases therefrom, and so that 
boilers for raising steam and retorts for either lime-burning or 
gas-producing can be placed over or in the hottest part of it. 
Means are provided for utilising the heat after it has passed from 
the furnace. (Accepted November 2, 1892). 


22,655. H. Williams, Stockport. Recovering Salts 
from Brine and Solutions, &c. (2 igs.) December 29, 
1891 —This invention has reference to means for recovering salt 
from brine, and may be used in the manufacture of alkali and of 
alum, &c. The air heating the rs tort having been brought to 
the required temperature, the exhauster in connection with the 
conduit ¢ is set in motion so as to draw hot air through the tower 
and thoroughly heat it. The brine current es to the pipes f 
is then admitted, and at the same time the cold air blast de- 
livered by the blast pipes h is turned on. The cold air blows the 
brine in a fine spray from the delivery nozzles of the pipes f/, and 
this spray, showering down in the towers, meets the ascending 
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currents of highly heated air. The airis so bot that it completely 
evaporates the spray before it can reach the bottom of the towers, 
and thus separates the contained salts, which fall to the bottom 
of the towers and are ejected by revolving valves r which direct 
ittoa pit. The cold brine spray meets the ascending current of 
hot air when the latter is coolest and most moist. As it descends 
further, the temperature of the air is hotter, and it is drier until 
near the foot, the recovered salt is thoroughly dried by meeting 





and adapted to be closed during the gas-making operation by 
plugs, the screw-threaded stems e of each of which pass through 
the correspondingly internally screw-threaded boss of the bridge 
J, 80 asto be capable of being drawn tightly against the inner 
edges of the filling openings to make an hermetic joint through 





which the gas cannot one. B the receptacles A, extends 
asupply pipe C whereby the liquid hydrocarbon employed in the 
operation may be admitted through b bh thereinto. Eac' 








branch is provided with a shut-off valve A and the supply pipe 
with a shut-off valve i. Afew inches above the bottom of each 
receptacle is a perforated false bottom adapted to support a 
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superincumbent densely packed body of absorptive solid porous 
material, suchas wood. Thereceptacles are connected in series 
with each other by pipes E extending from the top of one to below 
the perforated false bottom of its neighbour. A vessel D is pro- 
vided with an inlet pipe G for air under pressure, and serves ag 
an equalising chamber between the receptacles and the compressor, 
thereby compensating for the pulsatory action of the latter and 
furnishing a uniform current of compressed air. The aeriform 
fluid ie supplied from the compressing — to the equalising 
chamber D through the inlet pipe G, which is provided with a 
shut-off valve. (Accepted November 2, 1892). 


22,417. W. H. Smith, Calais, France. Lace Ma- 
chines, &c. [4 Figs.) December 22, 1891.—This invention 
relates to means for rolling up lace, tulle, &c., fabrics, and the 
object is to obtain a uniform motion of the latter without using 
spiked rollers, A delivery roller, covered over with a rough 
material, is disposed with regard to the direction of motion of 
the fabric, so that the surface of contact between the fabric and 
the roller is as large as possible. The delivery roller is generally 
in contact with the receiving roller, but on the side opposite to that 





on which the fabricisformed. This fabric arrives at the delivery 
roller, and is in contact therewith for the entire length of a large 
arc; it then passes to the receiving roller, which is driven by 
friction, and wound upon the roller. The receiving roller is 
mounted in a slot in the standard, so that as the thickness of the 
tulle increases it descends to the slot. A spring holds the re- 
ceiving roller against the delivery one. The adherence produced 
by the surface of contact is so great that a very slight pressure 
suffices for carrying away and rolling up the fabric. (Accepted 
November 2, 1892). 


18,482. J. E. Bott, Stockport. Caustic Alkalies, 
(3 Figs.) October 27, 1891.—This invention relates to means 
for manufacturing caustic alkalies, and to means for evaporating 
or concentrating the lye. Air under pressure is heated in an 
apparatus, and is then ed through a standard F, trunnion G, 
and pipe E, into a receiver C, whence it passes into a vessel A 
— perforated pipes. The vessel A is supported by - 


outer end of cylinder A' through a porta. In this position of th 

separating screens, the sludge valve K1 is closed, while the valve 
K at the opposite end isopened. Now as the piston D is reversed 
and moves the screens B, B! to the right, the valve e is opened 
and elclosed. The screen advancing against the sewage in the 
cylinder A! permits the liquid portions thereof to pass through it 
into the inner end of the cylinder, whence it escapes through 


h | a port and branch F' into the discharge pipe, the solid con- 











stituents being carried to the outer end of the cylinder, and th 
greater part of the liquid expressed therefrom is, as the screen B 
nears the end of itsstroke, discharged through the port a! by the 
opening of the sludge valve K'. While the latter operation is 
going on in the cylinder Al, the other cylinder A is being filled 
with sewage and thus the operation is continuous. (Accepted 
November 2, 1892). 


21,780, H. Tuke, Leeds. Pressing Bricks, &c. 
[3 Figs.) December 12, 1891.—The object of this invention is to 
obtain, while working brick-pressing machines by power, an in- 
definite movement of the pressing slide and plunger from the 
momentum of the flywheel on the screw similar to that obtained 
when itis worked by hand. Fixed pulleys are placed upon the 
pressure screw, in addition to the flywheel, and a strap is con- 
nected to the opposite sides of their peripheries, the opposite ends 
being similarly attached to two other pulleys mounted loosely 
upona continuously rotating shaft. Between these pulleys, and 
rotating with the shaft, a clutch is placed, capable of engaging 




















alternately with these pulleys. The clutch is placed in connec- 
tion with the pulley that turns the pressure screw in the direction 
for the pressing movement, and previous to the completion 
thereof the clutch becomes automatically withdrawn, the con- 
tinuation of the pressing motion being then effected by the 
momentum of the flywheel, until arrested by the gradually in- 
creasing pressure upon the brick, after which the clutch is placed 
in connection with the contrary loose pulley, and, being yoked to 
the screw, turns the latter in the reverse direction and raises the 
pressure side and plunger, the clutch being automatically with- 
drawn from the last pulley, when the screw remains at rest. 
(Accepted November 2, 1892). 


21,031. C. T. Wordsworth and J. Holroyd, Man- 
chester. Automatic Fire Extinguishers and 
Alarms. [6 Figs.) December 2, 1891.—This invention relates 
to automatic sprinklers or fire extinguishers and alarms, and has 
for its object to provide means for regulating and controlling the 
t of water necessary. In the case of a fire a certain increase 





trunnions in a vertical position, and the cover r 
clamps R. The lye to be concentrated is admitted throug 
an inlet O, and is prevented from entering the air chamber 
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Cand perforated pipes D, owing to the pressure of the heated air 
being sufficient to counterbalance the weight of the lye to be 
treated. During theconcentration of the lye by evaporation thecom- 
bined air and steam passes off ipenbt in the passage J and trunnion 
K, whence it goes to waste, or may be used for heating the lye to 
be placed in As soon as the lye in the vessel A has been 
sufficiently treated, safety valves H, P are secured in position, and 
the vessel tilted over on its trunnions, when, on stopping the ad- 
ission of the heated air, the cover N is removed, and the con- 





the air in its hottest and driest condition. The temp of the 
air at the top of the tower would be so far reduced that the spray- 
ing nozzles would not be easily choked by salt deposits ; and the 
cold blast delivered through the pipes A keeps the spray pipes 
cool, and so prevents deposit. (Accepted November 2, 1892). 


17,262. R. M. Bidelman, Adrian, Lenawee, 
Michigan, U.S.A. Gas. [1 Fig.) September 27, 1892.—This 
invention relates to the manufacture of gas. Each of the 
receptacl ists of a cylindrical metallic shell securely 
riveted to metallic head-pieces a, b, so as to constitute a vessel 
capable of resisting an internal pressure of several atmospheres. 
The heads are provided with hand holes c forming filling openings 








centrated alkali emptied out into a receiver. 
26, 1892). 


(Accepted October 


16,338. W.F. Goodhue and C. Paulus, Milwaukee, 
Wisconsin, U.S.A. Filtering and Sewage, 
&c. [3 Figs.) September 13, 1892.—The object of this inven- 
tion is to forcibly and continuously separate by mechanical means 
the solid from the liquid constituents of sewage, &c. The sewage 
entering through the supply pipe E is admitted alternately to the 
receiving ends of the cylinders A, A' by valves ¢,e1. When the 





piston D and screens B, B' are moved to the left, the valve e is 
closed and the other e! opened, thereby admitting sewage to the 
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of temperature takes place, the gills on the cover over the tube a 
become heated and radiate the heat inwardly, which causes the 
tube to expand accordingly. The free end thereof then depresses, 
through a lever and adjusting screw, a small spindle sufficiently 
off its seat to permit the water from the main to pass through 
pipes, port, valve seat, and passage into a chamber f!,and on to 
the diaphragm /, which, together with its spindle, is depressed 
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by the resulting action, the free end of the latter being caused 
to come into contact with and depress the stem of the outlet valve 
and thus admit the water from the main through a passage, valve 
chamber, and its seat into a perforated compartment, from 
whence it is projected on to the fire. When the temperature falls, 
the tube contracts accordingly, andallows a spring to bring the 
small spindle valve back against its seat, whilst a second spring 
raises the diaphragm and its spindle again and permits another 
spring to close the main outlet valve ; the water in the chamber 
in the meantime becoming exhausted, by means of the diaphragm, 
through the passage, flat, and groove on the stem of the small 
om valve into the evaporating dish. (Accepted November 2, 
1892). 


UNITED STATES PATENTS AND PATENT PRAOCTIOE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to ja ary oor time, and 
reports of trials of patent law cases in the United States, be 
Censcioed, guatia, atthe offices of Mneucunamma, $5 and 50, Bedierd- 
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JOHN BELLAM Y," Wis" 


POWERFUL, PORTABLE LIGHT FROM OIL. 


MIL-F.W ALI, LONDON, E. OVER Sooo SOLD. 
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IN IRON OR STEEL. 


Lancashire, Cornish, Vertical, 
Tubular, or any type. 
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STEEL BUOYS, 
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High - pressure Cylinders for 
Air, Gas, or Water, made for 
any pressure. 


il il Stara vans, | Taatet tae Still, ‘Soup Boles, Soda Pam, Rag Boilers, &c., i, 
A. & TF. MAIN & CO., 


STRUCTURAL ENGINEERS, 


MANUFACTURERS OF IRON ROOFS, BUILDINGS, & SHEDDING, 


SPECIALLY DESIGNED AND ADAPTED TO THE REQUIREMENTS OF 


ENGINEERING WORKS, MARKETS, TRAMWAY SHEDDING, COLLIERIES, GASWORKS, DOCK SHEDDING, ETC. 















WAREHOUSES, 
WORKSHOPS, MACHINERY SHEDS 
PUBLIC Barns. 












CATTLE SHEDDING, GRAIN SHEDS, 

. : COVERED YARDS, PRODUCE STORES. 
Sites Inspected, and Plans and Estimates furnished on receipt of necessary Information. 
ENGINEERS’ OR ARCHITECTS’ OWN PLANS ESTIMATED FOR. 

{Illustrated Catalogues, containing useful information and varied examples of constructed work, mailed free on application. 
LONDON - - - = = = = 77a, QUEEN VICTORIA STREET, E. C. 
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Ree Advertisement, 
Sept. 23, page 10. 


5, Gracechurch Street, E.. ™ 


THOMAS SMITH, Steam | Grane Works, RODLEY, near LEEDS. 


Lon lon Agi : HY. HOGHES & CO 















EMERY. WHEELS. 


PRICE LISTS FREE ON APPLICATION, 


MITCHELL'S EMERY WHEELCO., Mill 8t., Bradford, MAROBESTER, 








(iyde FOR THE BEST 


Best Rivers, SPikes, vo Sorews, Scrnw oan, ROOPER & HARRIS, Ld., Emery Works, Stafford. 
UTS. 


aogtet tow wee | ELE RY, WHEELS, 


Established in 1875 at East Greenwich as A. H. Bateman & Co. 
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. aa teste ee 4 & 85, Wuitecross Street 
Tele Addrese—"' WEIGHING, MANOHESTER.” LONDON.E.c. 








ROBERT BOYWLE & SON’S 
LATEST IMPROVED PATENT SELF-ACTING 


AIR PUMP VENTILATOR, 


8 50 PER CENT. REDUCTION IN PRICE. 


F Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship. 





64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 9829 
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LITTLE'S PATENT 


CABLE CONVEYORS, 
-|ROPE CONVEYORS, 
ELEVATORS, ano 


*.|COAL HANDLING MACHINERY 


LAY WARDTYLERS ( 
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Unique Illustrations and Catalogue sent Free, address— 


new CONVEYOR CO,,170. 


8 and 4, Lime Street Square, LONDON, E. 6. 











DAVEY, PAXMAN & COo., Saaiaees 


— MAKERS OF. 
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THE ST. GALL AND GAIS MOUNTAIN 
ROAD RAILWAY. 


By C. S. Du Ricue Prewier, M.A., Ph.D., 
Assoc. M.I.C.E. 


Introduction.—The peculiar ip ee gery feature 
of the picturesque cantons of St. Gall and Appen- 
zell in the north-east corner of Switzerland, which 
is the seat of the great Swiss embroidery industry, 
consists in their being situated on very high 
ground—at altitudes of 2000 ft. to 3000 ft. above 
sea level, or 1300 ft. above Lake Constance—inter- 
sected by narrow valleys and deep ravines through 
which the rivers rising in the Saentis and Chur- 
firsten Alps on the south, discharge themselves into 
the Rhine basin (Fig. 1, page742). Within a radius 
of some fifteen miles from the town of St. Gall, the 
country is dotted with houses aggregated to large- 
sized ‘‘ villages,” where the manufacture of em- 
broidery is carried on; and the desire to establish 
improved communication between the principal 
localities and the commercial centre led, in the 
year 1875, to the construction of the first narrow 
(metre) gauge railway in the district to Herisau 
and Appenzell. This line was regarded as 
typical, inasmuch as it overcame the difficulties of 
the configuration of the ground as above described, 
by gradients of 3.7 per cent. and curves of 80 
metres or 20 chains radius, which admitted of the 
line being worked by ordinary adhesion ; and a 
second line from St. Gall to the favourite Alpine 
resorts of Teufen and Gais, about 1000 ft. higher 
than that town, was forthwith projected on the 
same principles. The comparatively heavy first 
cost of the Appenzell railway led, however, subse- 
quently to the adoption of a more economical sys- 
tem for the St. Gall and Gais in the shape of a 
metre gauge line laid alongside the cantonal high 
road. This latter is in every sense an Alpine road, 
whose maximum rising and falling gradients ex- 
ceed in several sections 9 per cent. ; and these, 
together with the almost continuous sinuosities of 
the road, necessitated the adoption not only of the 
so-called combined adhesion and rack system, 
but of specially constructed compound curve 
locomotives and rolling stock with flexible wheel 
base. The line, which is 14 kilometres in length 
between terminals situated at 672 and 919 metres 
above sea level respectively, was opened in the 
month of October, 1889, and is worked summer and 
winter ; it is the first instance of a rack being laid 
along a public road, and the working experience of 
the first two years affords an instructive comparison 
with steep-grade adhesion lines like the Appenzell 
and the Landquart and Davos (4.5 per cent.), or a 
rack railway pure and simple like the Rorschach and 
Heiden Railway, all four being situated in the 
same part of Switzerland, and worked under 
similar conditions of traftic. 

Line, Works, Stations, and Accessories (Figs. 1 to 
8, page 742).—The line starts from its own terminus 
in the town of St. Gall near the station of the Zurich, 
St. Gall, and Rorschach (Lake Constance) main 
line, with which it is connected by a siding for the 
purpose of transhipment of goods. The passenger 
shed is placed on one side of the thoroughfare, and 
an engine turntable, 5 metres in diameter, is fitted 
in a small open space in front of the building 
acquired for the offices of the company. From 
here the line, after running for a short distance 
parallel to the main railway, winds up a steep slope 
and on its own embankment, 10 metres in depth 
and about 1 kilometre in length, by a 9.2 per cent. 
grade and a semicircular curve of 30 metres radius, in 
which a train composed of engine and five carriages, 
length about 50 metres, forms practically a quarter 
of a circle, so that the engine, seen from the last 
carriage, is at right angles to the latter. After 
this remarkable section, which, as regards its sharp 
curvature, is so far unique in rack railway practice, 
the line joins the high roadfrom St. Gall to Teufen 
and Gais, and, with the exception of two short de- 
viations on approaching these last-named stations, 
closely follows the windings and the rise and fall, 
varying between 1 and 9 per cent., of the roadway 
which had, moreover, to be widened on the 
mountain side at considerable cost almost through- 
out, in order to leave the prescribed clear width of 
5.25 metres from the inside rail to the opposite edge 
of the road for the ordinary traffic. The average 
additional width required was about 2 metres, 
including the lateral ditch, and was obtained 
either by running a sustaining wall under the 
existing slope or by excavation from the mountain 











side, composed chiefly of ‘‘ nagelfluh,” or moraine 
conglomerate and marl, an additional upper ditch 
being run in loose soil for the better protection of 
the line in the wet season. This involved, more- 
over, the widening of 124 culverts and 7 bridges of 
2 to 14 metres in length. During the two years 
of construction, the friable nature of the soil at 
several points, and the heavy rains to which the dis- 
trict is subject (the annual rainfall being 1.5 metre, 
or 5 ft. per annum, as against 1 metre in western 
Switzerland), were a fruitfnl source of trouble and 
expense in the shape of several landslips, which 
necessitated the further flattening of the slopes on 
the mountain side and the construction of addi- 
tional sustaining walls for considerable distances. 
The mean cost of land was 3 francs per square 
metre (2s. per square yard) ; of earthworks, 1 franc 
per cubic metre (7.33d. per cubic yard); of loose 
rock excavation, 3 francs per cubic metre, or 2s. 
per cubic yard; of masonry, 22 francs per cubic 
metre (13.5s. per cubic yard) ; and of iron girders, 
420 francs, or 16.8/. per ton. 

The sum of the differences of level of the line 
is 358.2 metres, the total fall 111.9 metres, the rise 
between terminals being therefore 246 metres, or 
808 ft., and the mean grade of rise and fall 2.57 
per cent. The total length of fall is 2.05 kilo- 
metres, as against 11.05 kilometres of rise, and 
only 0.9 kilometre on the level. Of the total 
length of 14 kilometres, 3.35 kilometres, or 24 per 
cent., are laid with rack on grades exceeding 4.8 
per cent., and this length is spread over five 
different sections, the shortest being 97 and the 
longest 1210 metres. The curvature of the line 
represents 39 per cent. of the entire length, or 
5.4 kilometres, against 8.6 kilometres in the 
straight, and out of a total of 136 curves no less 
than 98, or 72 per cent., have sharp radii between 
30 and 100 metres. The sum of all centric angles 
of curvature is 3690 deg., equal to over ten com- 
plete circles, and the shortest length between 
reverse curves is only one metre, or 3.28 ft. 

The superelevation of the outer rail in curves 
is calculated according to the formula i = . R in 
¢ 
which J is the gauge including the widening in 
curves, v the speed in metres per second, y the 
acceleration of gravity=9.81 metres, and KR the 
given radius, also in metres. The authorised 
speed being 25 kilometres on adhesion sections, 
20 in villages and covered curves, and 15 on 
rack sections ; and the widening of the gauge 
in curves varying, according to the different radii, 
from 0.6 to 8.4 centimetres (0.25 in. to 3.3 in.), 
the superelevation is 18.7, 11.9, and 6.7 centi- 
metres (7.4 in., 4.7 in., and 2.7 in.) in curves of 
the minimum radius of 30 metres on the different 
sections respectively. Contrary to the usual 
practice on sharp curved lines, where the greatest 
superelevation of the outer rail is generally taken 
empirically at 10 centimetres (3.9 in.), and the 
maximum widening of the gauge at the inner 
rail at 1 centimetre (0.4 in.), on the St. Gall and 
Gais line the theoretical superelevation and widen- 
ing, as mentioned above, has been minutely carried 
out, so as to correspond to the conicity of the 
wheel tyres. On the other hand, there are no 
parabolic passages from the straight to the given 
radius of curvature, nor are there intermediate 
level sections between rising and falling grades, 
and the changes of grade are rounded off 
approximately. 

In the three deviations from the public road, 
which are 1.5 kilometres in length, equal to about 
10 per cent. of the total length, the width of for- 
mation level is 3.5 metres, the ballast being 2.4 
metres in width and 0.4 metre in depth. In the 
sections laid along the roadway, on the other hand, 
the ballast is reduced to from 2.2 to 2 metres in 
width, the rails being raised above, but otherwise not 
isolated from, the roadway as far as it lies in the 
canton of St. Gall, whereas the canton of Appen- 
zell insisted on an intermediate narrow channel in 
the open, and on two such channels at cross roads 
and approaches, or where the line passes through 
villages, the rails having in such sections to be 
lowered to the road level. These crossings are no 
less than sixty-eight in number, and at several 
points in villages coincide with rack sections, in 
which cases the spaces between the rails and the 
rack are paved. It may be added that at these level 
crossings, as is also the case on all other Swiss 





local railways, the Federal authorities wisely dis- 
pense with guard rails as being not only unneces- 
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sary, but not unfrequently a source of danger. 
The prescribed minimum distance of the rolling 
stock from buildings and walls along the line is 1 
metre, which, in exceptional cases is, however, 
reduced to 0.60 metre or 2 ft. 

Between the terminals of St. Gall and Gais there 
are two stations, Teufen and Buhler, and seven 
stopping places; the length of main line in all 
stations and stopping places being 610 metres, and 
that of sidings 1.4 kilometre or 10 per cent. in addi- 
tion to the length of line (14 kilometres). The St. 
Gall terminus is provided with an office—an ordi- 
nary building acquired and adapted for the purpose 
—a passenger and car shed, an engine shed, turn- 
table, coal depot, water tank, and sidings, all 
placed more or less along the public road ; that of 
Gais has, besides these, a small repair shop. The 
Teufen station consists of a small hotel acquired 
and adapted for the passenger service and for the 
head office of the company, while the goods station 
and sidings are placed outside the village; the 
station at Buhler combines in two separate wings 
the passenger and goods service, as in the case on 
many other lines in Switzerland. The seven stop- 
ping places are for passenger service only, the 
tickets being issued at the nearest inn or hotel. 
Each of these stopping places is provided with a 
movable red disc signal whose position shows the 
driver of the approaching train whether there are 
passengers to pick up. With the exception of the 
two terminals, there are no fixed signals in stations; 
while along the line the rack sections are indicated 
by a green disc lantern at each end. The numerous 
level crossings are unprotected, nor is the line 
fenced in except at dangerous points, as is the case 
throughout Switzerland. On this, as on other 
recently constructed Swiss local lines, the telephone 
is used with every advantage, as its first cost is con- 
siderably less than that of the telegraph, and it 
does not require a specially trained staff. 

Permanent Way and Ruck (Figs. 9 to 18, page 
743).—The steel rails of the Vignoles type weigh 
25.6 kilogrammes per metre, or 51.2 lb. per yard, 
and are 9 metres in length, while the distance 
apart of sleepers is 0.82 metres, or 2.72 ft. 
On this line too, as on the recently described 
Rothhorn line, no additional sleepers are used, 
even in the sharpest curves, there being eleven 
sleepers to each rail length throughout the 
line. The iron sleepers are of the Hilf type, 
curved at the ends with a reverse inclination of 1 
in 8 towards the centre, where the section is, how- 
ever, considerably narrowed and deepened. This 
form of iron sleeper, introduced by M. Post, is 
now frequently adopted on new lines, as most 
effectually utilising the material for resistance to 
tensile strain, and having a firm grip on the bal- 
last, which, however, requires to be broken stone 
instead of ordinary gravel. Its superiority to the 
iron sleeper of flat and constant section has yet to 
be proved. The suspended fish-joints are flat 
inside and angle-shaped outside, with four bolts 
and nuts, and the rails are fastened to the sleepers 
by two clamps and bolts, without nut locks and 
sole-plates. The dimensions of the permanent 
way are shown in the illustrations. The points 
and crossings are for adhesion only; they are 
thirty-one in number, and cost 1330 francs or 
541. each, including laying. 

The rack used is of Riggenbach’s ladder type, 
modified by Messrs. Klose and Bissinger, and as 
such already applied on the Hollenthal Railway in 
the Black Forest. On the Righi line, and even 
on the recently constructed Brunig Pass Railway, 
every one of the trapeze-shaped teeth is riveted to 
the ][ or ][-shaped girders ; and the modification 
referred to consists chiefly in this, that out of 
forty-five teeth which go to a rack length of 4.5 
metres, only every ninth tooth, or one-fifth of the 
whole, is so riveted, whilst the other forty inter- 
mediate teeth fit with their circular ends into the 
girder sockets and are further supported by out- 
side brackets, so that the teeth cannot move, but, 
on the other hand, can be much more easily taken 
out or replaced than if they were riveted. Another 
modification consists in the vertical flanges of the 
l[-shaped girders not resting direct on, but being 
bolted to the chairs, so that the rack is virtually held 
only by the bolts. It is claimed that the rigidity 
of the rack is not impaired by this arrangement, on 
the ground that the principal strain to which the 
rack is subjected is for compression only. The 
thickening of the outside flange angle protects the 
flanges from being weakened by the grazing of the 
pinion wheels, which have lateral play. A third 
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THE ST. GALL AND GAIS RAILWAY: DETAILS OF PERMANENT WAY. 


Fig. 10. Permanent Way with Ra 
a Transv. Sor 


a 74. Transn Sec” of Rack, with 
unrivetted teeth, 


ck. 
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Fig. 15. Transv. Sec” of Rack, with 





Rivetted teeth. 
5.58. 
Vitae a * 
« ae 
Z Za ee ia 
_ 
Eos ; iii 
y UG 
~ ) 
2 . 
Bs WW PIAA 4 




























YUU 
SS ee ee : t pa) aa 7 ; 
coroner 
= Llol Q Lol 2 a 


















Fig AW. Long! Sec? at Joints. 


(<) 00 


~€) 





x 


ee 

















KSA 


U 
ny 
UK—CSdssy 


Ny WH 









SSS 


\ Wy cacccdea 
SZ 








\eec nam nmoses?! 


Maximum tent. " 
Widening of Gauge 84 33 
Eley:of outer Rail 6:2 2-7 
latera/ Play of 














pe eee Say os 
i in 30 metres (1-5 chain) 
Curve 
































3-1. 0. GZ wore serwe 


peculiar arrangement consists in the flanges being 
lowered at level crossings, so as to be ona level with 
the teeth and with the roadway. The great variety 
of sharp curves necessitated the length of the rack 
sections being differentiated, and the teeth being 
set radially according to the radii of the curves to 
right or left. No doubt the adoption of a uniform 
radius for the rack sections, such as was the case 
on the Bruning Railway (120 metres), would have 
been preferable ; but on the Gais line the variable 
curvature of the public road precluded this. The 
bolted joints of the rack bars are alternately sus- 
pended and supported, and the j L-shaped chairs 
to which the rack is bolted, rest on the central 
narrowed part of the sleepers, the flanges of the 
chairs being provided with vertical wings which 
clasp the sides of the sleeper, and are fastened to 
the latter by two pins. This arrangement, neces- 
sitated by the peculiar form of the sleepers, is very 
complicated and not to be recommended, nor are 
its disadvantages compensated by the alleged 
advantage of the great depth of the sleeper at 
the contracted part, exerting a firm grip on the 
ballast. 

The passage from an adhesion to a rack section 
without stopping is effected by a rack length of 
2.5 metres, which, being hinged at the joint with 
the continuous rack, and resting on spiral springs, 
is elastic and has its circular and movable teeth 
so differentiated that, within the length referred to, 
the grip of the pinion-wheel passing over it is 
perfect. These ‘‘ initial” rack-pieces, which were 
first introduced by M. Riggenbach on the Wasseral- 
fingen mineral rack line in Wurtemburg, and have 
since then been used on all combined adhesion and 
rack lines, on the ladder as well as’ on Abt’s 
system, should, as a rule, never be placed on a 
grade steeper than about 2 per cent., in order to 
enable the engine-driver to effect the passage easily 
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and smoothly ; and the entrance point should be a 
train length at least from the steep rack grade. On 
Abt’s differentiated rack bars the passage is, indeed, 
effected with absolute smoothness of motion ; the 
ladder rack is less suited for the purpose ; although 
on the Gais line, which has ten of these initial 
lengths, one at each end of the five rack sections, 
the passage is effected so carefully that it is hardly 
noticed. The cost of these pieces, weighing 160 
kilogrammes, was 400 fr., or 161. each. 

On other similar and older lines, special pre- 
cautions were taken against the slipping of the 
rails on steep grades in the shape of anchor points ; 
they are now, however, generally dispensed with ; 
and this was also the case on the Gais line, where 
no slipping has ensued. The upper flanges of the 
rack girders are raised 8 centimetres (3.15 in.) 
above the head of the rails, this superelevation 
being governed by the diameter and arrangement 
of the pinion wheels. The rack, which was tested 
up to 60 tons breaking strain for the teeth, weighs, 
exclusive of fastenings, 55 kilogrammes, inclusive of 
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fastenings 68.5 kilogrammes per metre, or 138.3 Ib. 
per yard ; the permanent way, including rack, 
weighs therefore 173.1 kilogrammes per metre, or 
349.2 lb. per yard. The particulars of weight and 
cost work out as follows : 
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& 2/s. ‘ Cost. 
ely 3 ee 4 S& |Coston Line) 
ae @ | per Ton. | 
a eA oe Per | Per 
vy A | Metre) Yard. 
- kilos| tons | tons| fr. | #£ |francs)s. d. 
Rails 460.8; 51.2; 82.4; 144) 5.76) 7.36 |5 4 
Sleepers “s 426.8) 47.3| 76.1| 166 | 6.64/ 7.88 |5 8 
Fishplates. . 27.8; 3.1) 5.0) 239) 9.56) 0.74 | 0 6 
Fastenings 35.0; 4.0) 6.5) 414 | 16,56) 1.68 1 8 
peice ination See 
| 950.4 | 105.6 | 170.0 | V7. 12 9 
Ballast 1 cubic 
metre .. os er ans } 3.80 2 9 
Laying .. Po o- | 2.00 1 6 
Cost of permanent way per metre and yard .. 23.40 17 0 
Per | Per | Per 
Metre} Kilo. | Mile. | 
Rack and fasten- og tons. | tons. |francs| £ s. j 
ings oe 68.5 | 110.2; 458 | 18 3 |31.40 /¢3 0 
Laying age are ow V cw FRETS 2 
Cost of permanent way and rack per metre and yard/57.80 42 1 
a - Pa kilometre and 
mile .. P --|57.800 36997. 





(To be continued.) 





THE POLLUTION OF THE AIRE AND 
CALDER. 


IlI.—Twe Powcy or THE Future. 


In our chronicle of the war of authorities (see 
Part II.) it will have been observed that the West 
Riding County Council, which set out with the idea 
of a special conservancy board for the whole basin, 
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has contented itself, at any rate in this, the first 
phase of the question, with the simple use of the 
powers conferred upon it by the Act of 1888, 
which of course included the powers of the 
Rivers Pollution Prevention Act, 1876; but 
with what a difference! The bare power of 
coercion they had; now it stands clothed and 
fortifi.d by the deliberate sanction of those very 
authorities in default. 

The firm diplomacy by which this strong moral 
position has been gained, commands admiration. 
Law is one thing, public opinion another. The 
council has secured both. Whether, however, it 
is their intention to stop here, is not at present 
known. But what is beyond doubt is, that although 
statutory powers include the very heart of the whole 
question, from a sanitary point of view—pollu- 
tion---they are by no means such as are indispens- 
able for the full development and control of the 
rivers. They fall short, indeed, of those contained 
in the wise provisions of the third report of the 
Rivers Commission, 1867. Let us again cite 
these : 

1. To aid the Salmon Fisheries Commissioners. 

2. To prevent the obstruction of rivers by casting 
in of solids and flushing in of mud, and also all 
forms of river pollution. 

3. To take cognisance of all existing weirs, mills, 
dams, river-walls, embankments, reservoirs, gcits, 
culverts, drains, &c., and of any new works pro- 
posed which may affect streams. 

4. To hear appeals in cases of local dispute as to 
works of any character affecting the condition and 
free flow of rivers. 

Few will deny that the foregoing are all duties 
strictly pertaining to the control of river economy. 
There might even be added others—such, for in- 
stance, as the power of suggesting, designing, and 
promoting, in Parliament or otherwise, schemes for 
dealing with or regulating floods, subject, it might 
be, to the approval of the majority of landowners 
concerned ; but as they stand, though they may 
not be the whole duty of a conservancy board, 
they are such as, sooner or later, must be embodied 
in the duties of a real river conservancy. 

Before discussing the policy by which the object 
of the second and most important provision above 
set forth may be best attained, we will briefly deal 
with the others. 

1. To aid the Salmon Fisheries Commissioners. 

This, though a minor object, has its uses. The 
production of saimon, for which nearly every river 
in these islands is adapted by nature, increases the 
food of man, and also its variety, without cost. It 
cannot be expected that the upper sections of these 
two industrial rivers—that is to say, from their 
sources down to their confluence at Castleford—will 
ever be restored to their primitive condition as 
important salmon streams, until the era of inevit- 
able national decay has advanced in this country to 
a stage we need not at present contemplate. The 
large admixture of soluble acids in trade refuse, 
impossible to be eliminated entirely, will prevent 
that. Atthe same time, the salmon is a fish of 
passage, spending most of his time in the sea, and 
returning to spawn and winter in the upland rivers 
and becks, whose shallow currents and clean 
pebbly beds, lying open to the sun’s rays, make his 
natural breeding grounds ; and where the pollution 
is mitigated, he may, with proper fish passes, run 
from mountain source to sea at such a speed as to 
escape fatal damage in the transit. Besides this, 
the lower sections of the joint Aire and Calder, and 
the Ouse and Humber, by whose broad channels 
they discharge into the German Ocean, receive 
such an accession of clean fresh water from the 
Wharfe, Nidd, Ure, and Swale, that any kind of 
efficient conservancy in the item of pollution will 
bring plenty of fine salmon into them. Under the 
present régime large numbers of this fish are 
poisoned every summer in the Ouse below the 
debouchement of the Aire. 

Thus assistance may be rendered to a useful 
object, independently of the cleansing of the rivers, 
first by asisting in the location, construction, and 
maintenance of fish weirs or passes at the numerous 
obstructions which half-a-dozen centuries have 
planted in the river bed ; and, second, in respect of 
the preservation of the spawning grounds. Last 
year, during the passage of the Birmingham Water 
Bill through Committee, special stress was laid on 
the value of the spawning grounds on the upper 
sources of the Wye. The same occurred ten years 
before, when the Liverpool-Vyrnwy scheme was 
passing through Parliantent. In both cases con- 





servancy boards were there to defend the fishing 
interests. The habits of the salmon were given in 
evidence, and it was made clear that anything like 
total abstraction of water from a river bed in a hot 
sun, even for a short time, was fatal to the spawn 
lying there, one condition of whose existence was 
the constant shelter of pure water. Hence the need 
of continuity of flow of compensation water, which 
in both cases was secured. 

Here it may be interpolated as a very singular 
fact that neither in the evidence nor in any of the 
recommendations of the Rivers Commission in the 
whole of their six reports do we find noticeable refer- 
ence to the important question of the proper mode 
of doling out compensation water, the total abstrac- 
tion of which for certain limited periods, as then 
practised almost universally in England, is insepar- 
ably bound up with the question of rivers pollution. 
Dilution is all-important to animal life in streams 
moderately polluted. There is a degree of pollu- 
tion at which, if the dues of nature to the river in 
the shape of clean water be withdrawn, fish other- 
wise safe will surely die. What makes this omission 
stranger is that the practice of the delivery of com- 
pensation water differs conspicuously in Scotland 
from that of England. 

3. To take cognisance of all existing weirs, &. 
This comprehensive provision includes the con- 
sideration of all new works proposed which may 
affect streams, and hence contained within it lie 
questions of compensation. These, therefore, 
would come within their purview, which power the 
County Council already possess, and how efliciently 
they have used it has been shown in the case of 
the Leeds and Liverpool Canal. Also the case of 
the Nidd scheme of the Bradford Corporation may 
be cited, in which they secured the continuous 
natural flow of 5,000,000 gallons daily, and would 
probably have secured nearly double that volume, 
but for an error over which they had no control. 

But with regard to the other objects aimed at in 
this division, the Council have no power, and yet 
how useful! A proper river authority should re- 
gulate and fix the height of dams by proper levels, 
with permanent and accessible records. This of 
itself would save many heartburnings and law- 
suits, and also many dangerous floods. It should 
supervise all plans of mills, river - walls, and 
mill races, which often contract the waterway of 
streams and cause or increase floods. Only 
twelve months ago the writer was called upon to 
advise in a case where the outer wall of a mill 
shed was built exactly on the centre line of a 
small brook for a distance of some 30 or 40 yards. 
Most manufacturing towns and large villages in the 
narrow defiles of the Calder and its tributaries 
can adduce similar cases of encroachment on 
rivers to gain a yard or two of land, the building 
over and arching in of becks, without any regard 
to the exigencies of flood waters, being common. 
Notably this has been the case at Batley, Dews- 
bury, Halifax, Hebden Bridge, Todmorden, and 
in the Colne and Spen valleys. Little weirs 
in these becks also have a wonderful way 
of growing larger by degrees, first standing 
modestly at little above down-stream level, and 
gradually stealing upwards. A conservancy board 
should see to the proper maintenance of river em- 
bankments, in height, width, and solidity, and 
should supervise plans for straightening channels. 
It should, without obstructing the legitimate use of 
the water, place some check on the unauthorised 
storage and impounding of waters in private reser- 
voirs, guarding against the impoverishment of the 
stream for any distance, and seeing that channels 
for the discharge of sludge shall not be made direct 
to the river, that no abstraction of water shall be 
made without restoration within a reasonable dis- 
tance, and that no river bed shall be unduly raised 
by any submerged conduit or sewer. It should 
regulate the height of roads and streets, public or 
private, on all lands subject to flood, and cause 
provision to be made for passing off flood waters 
without increased damage to those below; this 
power applying not only to roads, but to rail- 
ways, conduits, sewers, and all similar structures 
by which, for their own convenience or profit, and 
within. flood limits, the promoters interfere with 
the surface of the land. For lack of such controlling 
authority, witness the damage done to the town of 
Dewsbury at each flood, intensified, if not chiefly 
caused by the construction of the Lancashire and 
Yorkshire station and line alongside the Dewsbury 
Beck, from below and within a yard of its conflu- 
etice with the Calder, and in such a wayastoentirely 





dam up the flood waters, which 30 years ago found a 
ready outlet over the left bank and along the low- 
lying meadows, and to throw them back into the 
cellars, and even on to the surface in the very 
heart of the town. It should exercise surveillance, 
and by timely measures prevent undue alteration 
in river courses by erosion on lands commonable, 
or otherwise held so as to be liable to neglect in 
such matters, private estates being safely relegated 
to the charge of their owners in this respect. 1t 
may here be remarked that whatever poison kills 
herbage on ariver bank, endangers such bank by 
increasing the erosive powers of the current. In 
the mining districts of Wales and elsewhere much 
loss of riverside land is thus caused. 

4, To hear appeals in cases of local dispute as to 
works of any character affecting the condition of 
and free flow of rivers. To some extent the powers 
to be inferred from this provision would be con- 
tained in those already set forth. But there isa 
class of cases where the issues, as bearing on the 
economy of the stream, are not general, but local, 
affecting no more than two or three owners. 
Amongst these are the joint right of discharging 
sluices in weirs, the alternative right of intake of 
water to two reservoirs at different works from or 
near the same point, and the respective rights of 
sluicing contiguous lands for ‘‘ warping” or silting 
for agricultural purposes. Such rights as these, 
obtained by user, by tacit practice, convenience, 
or understanding, or by special agreement, are 
capable of vary ing construction in their conditions of 
time, extent, and place, and should, in case of dif- 
ference, be settled by the judgment of an authority 
versed in every phase of river hydraulics. So far 
as strict questions of law do not enter, no better 
authority than a qualified Local Conservancy Board, 
advised by competent officials in all technical 
matters, could be established. Their value on a 
court of appeal would probably rid our assize 
courts of a large number of the most lengthy and 
bitterly contested caSes, and would reduce that 
fine confused notion of hydraulics current amongst 
great counsel, so puzzling to an engineer. The in- 
stability of water infects even the laws and practice 
relating to it. 

We now come to the second provision of the 
Rivers Commission, the consideration of which, in 
its relation to the future of the Aire and Calder, is 
essentially the subject-matter of this article. The 
state of pollution has been described and the re- 
positary of the controlling power has been set forth. 
True, such controlling power is not what it should 
be. The assent of the Local Government Board 
is necessary before any proceedings can be taken 
under the Rivers Pollution Act, even against the 
worst offenders. But this needless obstacle, as 
already intimated by the President of that 
Board, will be withdrawn, as it has already been 
withdrawn in the case of the Mersey and Irwell 
Joint Committee. Also the magistrates must have 
the power to decide summarily. The administra- 
tive power, then, being in a fair way of being finally 
settled, and the road to action made clear, we may 
now ask profitably, By what physical means is 
the goal to be reached and the rivers cleansed ? The 
main question naturally divides itself into two prin- 
cipal branches. 1. By whom shall the trade effluents 
be dealt with ? 2. On what general principle is it 
desirable that the domestic sewage shall be treated, 
it being taken for granted that for trade refuse, 
settlement, precipitation, and filtration in some 
form or other are inevitable? 

1. By whom shall the trade effluents be dealt 
with? Reverting to the Rivers Pollution Act, 1876, 
we realise at once the manifest intention of the 
Legislature to relieve the manufacturer of a great 
_ at least of his obligations. Section 7 runs 
thus: 

‘* Every sanitary or other local authority having 
sewers under their control shall give facilities for 
enabling manufacturers within their district to carry 
the liquids proceeding from their factories or manu- 
facturing processes into such sewers. 

(1) ‘* Provided that this section shall not extend 
to compel any sanitary or other local authority to 
admit to their sewers any liquid which would pre- 
judicially affect such sewers or the disposal by sale, 
application to land, or otherwise, of the sewage 
matter conveyed along such sewers or which would 
from its temperature or otherwise be injurious in 
a sanitary point of view. 

(2) ‘‘ Provided also that no sanitary authority 
shall be required to give such facilities as aforesaid, 
where the sewers of such authority are only suf- 
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ficient for the requirements of their district, nor 
where such facilities would interfere with any order 
of any court of competent jurisdiction respecting 
the sewage of such authority.” 

We have cited the section in full, as every part 
of it has an important bearing on the subject on 
hand. It is not a strong enactment. The first 
proviso leaves absolute power to admit or refuse in 
the hands of the local authority, since if they choose 
to decide that any trade liquid will prejudicially 
affect the financial and sanitary results, it would be 
difficult indeed to compel them to make the neces- 
sary provision. Inasmuch as the treatment of 
any kind of sewage entails unremunerative cost, no 
matter how little is added, such addition must to 
that extent prejudice those at whose cost it has to 
be treated. Had the words, ‘‘ would create a prac- 
tical difficulty in the treatment and disposal of the 
sewage,’ been substituted for ‘‘ would prejudicially 
affect” it, less room for opposing the clear purpose 
of the statute would have been given. Better still 
would have been ‘‘impossible of treatment at a 
practical cost.” 

The second proviso is not of the clearest, but it is 
generally taken to mean that no authority shall be 
compelled to enlarge or extend its sewers for the 
purpose of accommodating trade refuse. Still, 
despite its shortcomings, the manifest intention of 
the Legislature is clear: itis to assist manufacturers 
towards the solution of a problem which, with regard 
to many of them, would else be insoluble, and the 
weak part—the many safeguards—really signify no 
more than that no authority shall be compelled to 
saddle the ratepayers with a burden too heavy to 
be borne. Let us see how far the West Riding 
rivers have availed themselves of it, first going back 
to the classified abstract presented by the solicitors 
to West Riding County Council at the second 
Huddersfield Conference in December, 1891. From 
this useful document we learn that the authcrities 
at Ossett, North Bierley, and Queensbury claimed 
to have dealt with their trade refuse in its entirety 
—and a very difficult kind indeed. Seven more— 
Brighouse, Heckmondwike, Horbury, Rastrick 
(now joined to Brighouse), Soothill Nether, Soot- 
hill Upper, and Thornhill—had provided for the 
admission of trade refuse into their new schemes 
for dealing with domestic refuse, most of which 
will be in operation shortly. Six—Batley, Birken- 
shaw, Cleckheaton, Golcar, Gomersal, and Liver- 
sedge—had dealt with a portion of their trade 
refuse in conjunction with domestic sewage. Seven 
others stated that they had practically no trade 
effluents within their districts. 

The total number of districts making this return 
was 32, all of whom stated they had carried out, or 
were designing, works of main drainage. Thus, 
taking away the seven which have no manufactur- 
ing refuse, we find that out of 25 districts no less 
than 10 are committed to its entire reception 
and treatment, and six others to the recep- 
tion of a portion of it. Inasmuch as these last 
cannot equitably deny the rest of their manu- 
facturers the right of discharge when required, it 
may be said that 16 out of 26 districts are in a fair 
way to undertake the entire responsibility of deal- 
ing with river pollution, root and branch. But 
besides these it must be recorded that one of the 
authorities which does not take the trading refuse 
of its own manufacturers at present—namely, 
Dewsbury—has within the last month or two agreed 
to take the combined domestic and trade refuse of 
its neighbour, Soothill Upper. This cannot but 
be a prelude to doing justice to its own trade by 


, abolishing the restriction imposed by its sewage 


farm, hitherto an obstacle in this direction. The 
16 districts, therefore, may be called 17, whose 
manufacturers, it must be stated, are amongst the 
greatest sinners against the stream, the pollution 
taking the very worst form of the staple trade 
refuse—soap, grease, oil (animal and vegetable), 
dye-wares, fibrous matter, urine, and the unspeak- 
able filth expressed from thousands of tons of Con- 
tinental rags, which, separated into ‘‘shoddy ” and 
‘‘mungo,” and their wool extracted and ground 
up, penetrate subtly into the substance of a good 
deal of superfine broadcloth. 

No doubt the difficulty of treatment is increased. 
One has but to stand at the sewer outfall of a 
woollen district to see that. There he beholds the 
sober grey of household sewage undergo every kind 
of transformation, taking the varied hues of the 
rainbow, besides indigo, blood-red, and sooty black, 
all within the space of an hour or two, as. the 
various dye-pans are discharged into the sewers, 





But what of that? The question is, how best to 
reach the desired end? What is the difficulty 
of the sanitary authority compared with that of 
the manufacturers, each with his separate engineer, 
chemist, and skilled supervisor, his separate 
plant, even his separate line of outlet, where, as 
in a vast number of cases, he has no direct access to 
a river, stream, or sewer? All these means he 
needs to secure the delivery of his trade effluent in 
such condition as to meet the standard of purity 
which must be laid down. It is not too much to 
say that in many cases it is impossible; though 
in others, as where large works are isolated, no 
difficulty may arise, except one which must always 
be taken into account—namely, the extreme ease 
with which all laws and regulations, standards and 
inspectors, may be eluded under cover of night. 
In these matters conscience does not go for much, 
especially when trade languishes.. Filth will still 
be poured in by stealth, and the defaulters will only 
blush to find it fame. This, we fear, will prove 
almost insuperable to the real cleansing of rivers by 
individual action. A valuable lesson has been given 
by the history of smoke prevention ; and who can 
doubt that the difficulty encountered in that branch of 
sanitary legislation during the past two generations 
will be exceeded in the measure of the greater ease 
with which invisible pollutions can be discharged 
by night, than black smoke by day, and also in the 
— of the greater cost of securing the desired 
end ? 

If standards of purity (that is, relative purity) be 
set up, the task of enforcing them in any case will 
be one requiring the utmost degree of human 
vigilance, firmness, and sagacity ; but how much 
more difficult of attainment with, instead of 78 
authorities on one river, and 50 or 60 on the other, 
at least 10 times that number of manufacturers 
have to be watched? That the standards may be 
confused if we mix town sewage and trade refuse is 
granted, but is the manufacturer on that account to 
separate his dye wares from his seak or wool- 
scouring refuse, which, in its blend of grease, oil, 
soap, and urine, may be called the twin-brother of 
town sewage? Or shall the tanner separate his 
various kinds of refuse, animal, vegetable, and 
mineral? This would be complication upon compli- 
cation. A middle course has been suggested in 
some districts, viz., that dye liquors only should be 
excluded, all other woollen refuse being admitted ; 
but in most cases this would probably amount to 
no more in practice than what should under any 
policy be demanded—the retention of the heavy 
suspended matters only. 

Again, the admission of trade refuse is indeed a 
drawback to the efficient treatment of sewage; but 
put it the other way: the admission of domestic 
sewage to trade refuse is none. Therefore, if the 
purification of trade refuse is practicable, so is that 
of the combined liquids. So much for logic, but, 
as a matter of actual fact, the combination is and 
has for years been treated with sufficient success, in 
testimony of which we may adduce the results 
at the southern outfall of the borough of Ossett, 
where the combination is treated by lime precipi- 
tation in tanks and intermittent filtration through 
land, well drained, indeed, but by no means the 
best kind of soil for that purpose. Here the sewage 
is thick, rank, warm, and impregnated with 
every kind of woollen dye refuse, It is also 
treated at Guiseley, near Bradford, another woollen 
town, where, with alumino-ferric and careful tank 
settlement only, a fairly clear effluent is ob- 
tained, which only needs a simple process of 
sand filtration to make it fulfil the standard 
of the Rivers Pollution Commission. At Swinton 
and Royton, near Manchester, ferrozone and 
polarite are used with much success on a combina- 
tion of domestic sewage and cotten print dye 
refuse. In the case of Swinton, signs of sewage 
deposit are not wanting in the stream bed below 
the effluent outfall, but the nightwork rendered 
necessary by the principle of absolute quiescence 
in tanks, at present in use there, may account for 
this. Nightwork by no means conduces to perfect 
continuity of treatment. In the dark all cats are 
grey, and all sewage effluents limpid. ‘To the eye 
at least, the day effluent is brilliant, and we under- 
stand the Mersey and Irwell Committee are satis- 
fied. At the same time, the combination at 
Swinton is not to be compared in colour and thick- 
ness with the horrible compounds of the woollen 
trade. 

These cases are but a few out of many which 


‘might be cited, and in which the feasibility of the 





efticient public treatment of trade refuse without 
undue cost is practically demonstrated. Viewing 
the whole of the ratepayers in any district as one 
community, aiming at those economic conditions of 
staple production essential to success, it seems 
likely that such goal will be best arrived at by co- 
operation of this kind. Pure water is a necessity 
for the trade of certain towns only secured by 
combination. In like manner, the economic dis- 
charge of polluted water innocuously by combina- 
tion seems also a necessity. In both cases there 
may be exceptions. 

Tosuch as may object to the principle involved in 
the public charge of trade refuse, as a violation of the 
law of production, it may be answered, first, that 
the law directs it; and, second, that for generations 
certain kinds of trade refuse have been received 
into the public sewers. In all sewered towns the 
waste liquid discharged by maltsters, brewers, inn- 
keepers, butchers, keepers of private baths, 
restaurants, &c., has been thus got rid of without 
« protest. Ifthis user be now conceded as a right, 
on what principle can the refuse of most other 
trades be objected to ? 

We next propose to deal with an issue which is 
strenuously enforced by many earnest and capable 
men—namely, utilisation versus the waste of do- 
mestic refuse—and to ascertain how far real utilisa- 
tion of sewage is possible in the contracted valleys 
of the Aire and Calder. Upon this question largely 
depends the ultimate fate of trade refuse, sewage 
irrigation being, as a rule, incompatible with the 
combined refuse. 





THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorreEsPonpDeEnNt.) 
(Continued from page 720.) 

NatTuRALLY timber cutting is one of the great 
industries of this section of the country, and a 
logging camp may be appropriately referred to 
here, as the largest saw mill in the country is 
opposite the city of Seattle. Fig. 77 shows several 
views, especially the manner in which the logs are 
delivered down the shute, into the water, striking 
which produces the effect seen in the lower right- 
hand corner of the illustration. 

The canal necessary to connect Lake Washington 
with Puget Sound would not be a difficult matter 
either financially or from an engineering standpoint, 
and its construction would put the mills and factories 
already on the lake shore in easy communication 
with the ocean. It would, moreover, stimulate the 
construction of new industries. The advantage of 
fresh water is a great one, especially when it is con- 
sidered that the teredo navalis infests these waters, 
and will destroy a pile in two to three years. 

But there is another and far more important 
canal, about whose construction Seattle and Tacoma 
will surely agree, and in advocating it they will have 
the support of all the cities on the Pacific Coast, as 
well as many on our Atlantic side, and that is one 
across the Isthmus. Every American who cares for 
his country should advocate this on all occasions. 
Its value to the nation is inestimable, nor should 
any political considerations be allowed to hinder its 
construction. It is as important to the United 
States as its navy, and it cannot be made any too 
soon. We had a hint cf its usefulness in the 
threatened Chilian trouble ; but, laying aside any 
warlike aspect, and viewing it for purely commercial 
purposes, it would put the entire eastern coast of 
our country into quick communication with the 
western coast of South America, and secure to us 
the greater part of the trade with the nations there; 
while for our domestic trade between the eastern 
and western coasts of the United States it is even 
of greater importance. To the visitor on the 
Pacific side of this great country this view is con- 
stantly presenting itself, and if our trip had stopped 
here the benefit to us as American citizens in 
obtaining this knowledge alone cannot be under- 
estimated. 

The reader must not suppose that there are no 
other cities on Puget Sound but Tacoma and 
Seattle. There are none approaching them in size, 
but 30 miles north of Seattle, at the mouth of the 
Suohorinsh River, is located the city of Everett, 
in age just one year; but, in energy and latent 
force, a young giant. Steel whale barges are a 
new industry, but Everett is building them, and a 
sample is seen in Fig. 78, although the shops are 
not yet completed. Everett has also the Puget 
Sound Wire Nail and Steel Gompany, which 
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intends to supply China and Japan with articles 
of this character. A large paper mill has recently 
been added to the industrial works of this place, 
and it occupies no less than 28 acres. One of the 
paper machines is 106 in. wide, and one is 90 in. ; 
both were made by members of the American 
Society of Mechanical Engineers. Cottonwood, 
which is very largely employed, is very abundant 
here, and is peculiarly fitted for making the pulp, 
since it requires, on account of its colour, less 
bleaching, and the pulp is therefore in better 
condition than that requiring the use of large 
quantities of acid. 

The clay in this section makes admirable bricks, 
and the Everett people have been quick to recog- 
nise this ; their brickyard is still in the forest, so 
rapid is the course of events in this locality. Just 
now there is only time to make a clearing and begin 
work, There will be time later to fix up things. 
That is their idea in everything. As another 
evidence of this, a view of Hewitt-avenue is shown 
in Fig. 79, taken six months after the trees had 
been burned off, and four months after the first lot 
was sold. As a summary of this wonderful place it 
may be said it has now, or had a few months ago 
(which is quite a different thing), five banks, a 
hotel of good size, and one under construction to 
cost 40,000 dols., several churches, and 30,000 
dols. voted for school purposes. The population 
is about 3000, and when our arrival was chronicled 
a committee waited on us, coming first and last 
nearly 100 miles to find us, for they went to 
Tacoma when we were at Seattle, to persuade 
us to visit Everett and be received there. The 
president of the North-West Building and Con- 
tract Company proved to be a personal friend 
of the writer, and at his hands we received many 
courtesies ; under his able control this town is 
‘*hbooming” ina most remarkable manner, which 
will yet cause some of its neighbours to look to 
their laurels. But, pleasant as all this was, and 
opening an experience quite new to all, there lay 
beyond us the ‘‘Land of the Midnight Sun,” the 
last piece of territory added to the domains of the 
stars and stripes. Alaska was to be visited, and 
that to the writer’s mind was the crowning glory of 
this delightful journey, so we lay down to rest in 
the Hotel Ranier full of pleasant thoughts of the 
trip yet to be taken, only wakening in the early 
morning to look from our front window down on 
the bay, and to recognise at the wharf the steamer 
Queen, which was destined to be our home for the 
next thirteen days. 

The reader must understand that the trip of 2600 
miles that lay before us is almost entirely accom- 
plished by a route between the islands and the main- 
land, the former serving as a barrier to the ocean 
waves. And if, further, the reader refers to a map, 
he may think, by journeying to Sitka, he will 
see a great deal of Alaska, yet he will have only 
reached the extreme easterly end of these posses- 
sions, for this country extends 2000 miles west of 
this place, and comprises a territory equalling one- 
sixth of the entire United States, or one-seventh 
of all Kurope, or 580,000 square miles, to put its 
extent into figures. The general coast line is 4750 
miles in length, and taking into account the islands 
and bays, Alaska has 26,376 miles of shore, The 
furthermost island of the Aleutian Chain is as far 
west of San Francisco as Bangor, Maine, is east of 
it. In fact, San Francisco is now the geographical 
centre of the United States. The most northerly 
point of Alaska is as far from the most southerly as 
Maine is from Florida, and the width of this 
territory is as great as from Washington, D.C., to 
California. Mount St. Elias is the highest mountain 
on the North American continent, being 19,500 ft. 
above the sea level. The great river, the Yukon, 
computed to be not less than 3000 miles long, is 
navigable for a distance of 2000 miles, and is from 
one to five miles in width for 1000 miles, while its 
five mouths and the intervening deltas have a 
breadth of 70 miles. The glaciers surrounding 
Mount St. Elias are estimated to be 20,000 square 
miles in extent. 

One of the most popular errors extant about 
Alaska has reference to its climate. The winters 
of northern and interior Alaska are undoubtedly 
very severe ; but the coast south of the Aleutian 
Islands—the whole of Southern Alaska, in fact— 
being under the influence of the Kurisiwo, or 
Black Current of Japan, possesses in reality a mild 
climate. A record of 8 deg. below zero is the lowest 
that has been registered at Sitka in 50 years, and 
only four times during that entire period did the 





mercury descend below the zero point. Fort! at something over 31,000 altogether, is not of 
Wrangel, although farther south than Sitka, is| Indian origin. Whether Mongolian, Aztec, or both, 
warmer in summer and colder in winter, because it | remains to be proven. Persons who have devoted 
is farther removed from the great equaliser—the attention to the subject have found much in the 
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ocean current. The Queen Charlotte Islands, on | language, customs, and arts of the Haidas, the most 


the other hand, have a very mild climate. 


|remarkable of these tribes, to support the Aztec 


The native population of Alaska, with the ex-|theory, while there is also much to suggest 


ception of a single tribe —the Tinnehs, found in the | Japanese or Chinese origin. 


According to the 


jnterior—estimated by the censys reports of 1880! census reports, there are five distinct tribes, viz. ; 
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the Innuit, or Esquimaux ; the Aleuts, inhabiting 
the Aleutian Islands ; the Tinnehs ; the Thlinkets, 
of Southern Alaska; and the Haidas. Those 
mostly seen by the tourists are Thlinkets, but at 
Wrangel there are likely to be some Haidas. 

After this instructive lesson in geography we 
may now take up the thread of our story and 
chronicle the trip to Alaska. We left Seattle at 
nine o’clock on Monday, June 6, on the attractive 
steamer Queen. It was a bright and pleasant day, 
but before we had sailed a hour we were glad to 
don all our winter clothes. We stopped for a short 
time at Port Townsend, and again at Anacortes, 
where we went ashore and walked along the main 
street until the pavement terminated abruptly in 
the original mud, Anacortes having been a town 
that was ‘‘boomed” to death, and has a hotel worthy 
of a city of 15,000 people instead of a few hundred. 
As the afternoon waned we ascended to the hurri- 
cane deck, whence we could see in all direc- 
tions. About us were the green islands, and beyond 
them the grey of the mountains. The water was 
like a blue mirror, and across it widened the silver 
path of the steamer ; white clouds swept over the 
fair heavens, and in the west, among purple masses, 
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the sun was setting in an amber sky, surrounded 
by tiny fiery clouds, and tinging those above with 
orange and with crimson light. 

At seven o’clock the steamer reached Victoria, and 
we were at once made aware of the sovereignty of 
Her Majesty by the contemptuous rejection of our 
money and the.demand of 20 per cent. for ex- 
changing it. Our object of search here was an ice- 
cream soda fountain, for one of the ladies had a 
weakness for this beverage ; this we were unable to 
find, and, after passing through a number of the 
main streets of the town, we were obliged to offer 
her the plebeian peanut as a substitute. There are 
some blocks of fine buildings in Victoria, and we saw 
also beautiful dwelling-houses surrounded by well- 
kept lawns. On our return to the steamer we 
sat for some time on the hurricane deck enjoy- 
ing the moonlight, and congratulating ourselves 
on the fact that our many calculations were 
correct, and that we should have the moon 
during our trip. Vain rejoicing! We had utterly 
forgotten in what direction lay our pathway, and 
that we were to visit the regions where Apollo 
reigned supreme, the ‘‘Land of the Midnight Sun.” 
We left Victoria at six the next morning, and at 








breakfast time we were steaming along through a 
dense and chilly fog, while the sea, winking in the 
rain as if with Argus eyes, was as level as a floor. 
The morning was passed pleasantly with reading 
and games, and when we emerged from our state- 
rooms at four, after a short nap, we found the sky 
clear and the air soft and warm. Stretched in our 
chairs, we basked delightedly in the sunlight, and 
enjoyed the lovely scenery. On either side green, 
pine-clad hills sloped to the water’s edge, and 
behind them rose snow-capped peaks, while tiny 
feathery islands dotted the water. At sunset the 
small gap on the horizon between the lines of cloud- 
hung cliffs was filled with golden mist, through 
which we seemed to see a fairer range of hills 
beyond, and as the sun sank lower the white 
masses of fog which had settled on the very highest 
peaks became a soft rose-pink, and all the silver sky 
blushed to where the moon in the east waded 
through dark driving clouds. 

At one o'clock a point was passed where no 
sheltering land hid us from the ocean, but even 
here the swell was so gentle that few were awakened 
and none were uncomfortable. June 9 found us 
quietly steering through a channel bounded by 
mountains—the nearer ones green and wooded and 
cut with foaming cataracts, while behind were the 
eternal snows. Now and then came glimpses up 
sheltered coves and cajions ; while little wild ducks 
fluttered over the glassy black water, shivering it 
into crinkling light, and diving in a line of bubbles 
to rise quietly some rods away. A great white 
bird flew across the water to the hills, and a 
quivering line of reflection followed beneath him. 
Karly in the morning a little boat was seen a short 
way from one of the shores. At first we thought 
it might be only a log, but a man in the stern 
waved his hat, and as it drew nearer we could 
distinguish the forms of six or seven people. A 
little later a canoe with high ends and a square sail 
passed, filled with Indians, two of them wearing 
scarlet blankets, making a brilliant spot of colour. 
At sunset, or about nine o’clock, we reached a great 
open bay where three green islands floated in a 
pink mist beneath a sky of vivid gold, and just 
where the sun made a pathway of brazen flakes 
across the waves rose a great purple promontory— 
Alaska, at last ! 

On June 10 we beheld a line of scraggy wooden 
buildings, many of them raised on piles ; also some 
log cabins, and a few tents, with here and there 
groups of Indians ; while towering over everything 
were the wonderful totem poles, and this was Fort 
Wrangel. We all went ashore at the dock shown 
in Fig. 80, where the Queen is seen made fast to 
it, and visited the shops, in which were sold furs, 
antlers, and the spoons with which the Indians 
eat ; these spoons were really great scoops of horn 
or wood, carved with curious wide-open eyes and 
other strange symbols. 

The most interesting thing in Fort Wrangel is, 
of course, the totem poles, and these we next 
visited, going from one to another, and obtaining 
some very good photographs of several curious 
ones. These totem poles, varying from 20 ft. to 
60 ft. in height, and 2 ft. to 5 ft. in diameter, are 
said to have been objects of worship, and also to 
have served as the family crest, for there is great 
aristocracy even among savages. When an Indian 
marries he takes the crest of his wife’s clan—for 
they never marry in their own—and it is placed on 
the totem pole. These Indians would receive high 
praise from the progressive women of the present 
age, for it is the rule for the wife to have charge 
of everything of a business nature, and no man 
makes a transaction unless she agrees, The clans 
are called the Eagle, the Raven, the Whale, the 
Wolf, &c. 

One of the oddest-looking poles has a great bear 
‘* treed” at the top, and in two places on the sides 
huge footprints are cut all the way up (Fig 81). 
Another represents a demon devouring a fish who 
had paused en route with his dinner half swallowed. 
Others are combinations of fish, flesh, fowl, and 
imagination. All are weather-stained and moss- 
grown, and have the appearance of great age. One 
Indian grave is marked by an enormous dog (Fig. 
82). Longfellow thus speaks of the totems : 

And they painted on their grave-posts 
Of the graves yet unforgotten 

Each his own ancestral totem, 

Each the symbol of his household— 
Figure of the bear and reindeer, 

Of the turtle, crane, and beaver. 


At six o'clock the stopping of the engines caused 
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excitement, which increased when it was known 
that we were approaching a steamer and were going 
to be brought close up to her. Gradually the 
steamer, which proved to be the English Islander, 
drew nearer and nearer, gay with fluttering hand- 
kerchiefs, until at length the two steamers were 
side by side, and a fender was lowered to prevent 
them from rubbing against each other. After 
about ten minutes, when newspapers had been 
given and hands shaken with the assistance of an 
umbrella, each shaker grasping one end of it, the 
steamers separated, both whistling, while everyone 
cheered as the English flag dipped three times in 
answer to the stars and stripes; and in a few 
minutes the Islander was a white spot in the 
distance. 

And now we began to realise how far north we 
had come, for at midnight one could easily read on 
deck, and it was hard to sleep in the grey twilight. 
Early in the morning we were wakened by steps 
above us, and excited cries that we were at the 
North Pole. 

Looking out of the window, and, in spite of the 
intense cold, remaining there some time, we were 
transfixed by the wonder of the scene. On either 
side great mountains covered with snow and hung 
with wreaths of white fog plunged sheer to the 
water’s edge. The bay was slate-colour, and on it 
floated great jagged masses of turquoise-blue ice, 
which cast a bright reflection on the glassy stream. 

At seven o'clock we all went out on the hurricane 
deck and beheld between the clustering mountains 
the blue spires of the Taku Glacier rising 100 ft. 
into the air. On account of its exquisite vivid 
colour, the Taku Glacier was to us the most 
beautiful of any we saw. The bay in front of it 
was filled with masses of ice, which clinked coldly 
as they struck together ; then came the sound of 
rushing water which poured down the rocks from 
the snow banks and filled the air, and nowand then 
came a boom like distant cannon from the glacier, 
a cloud of powdered ice rose, and a piece detached 
itself and sank into the water. A large black bird 
with ragged wings circled over the bay, and finally 
lit on a peak of ice. His hoarse cries added the 
last touch of desolation to the scene. Although we 
had often read descriptions of Alaska, and had 
thought that our eyes were prepared to see this, 
yet it seemed to strike our minds with great sur- 
prise, and we almost felt that it was a dream, and 
could hardly realise that this wild scene was a 
reality. To the left a sluggish mud glacier poured 
its yellow slime into the water, and beside the 
steamer a little boatful of men were procuring the 
ice which was to last the Queen for her next two 
trips. One man standing in the bow caught the 
piece he desired with a hook, and when his com- 
panions had drawn it to them a net was lowered, 
which they put under the ice, and it was then 
swung into the hold of the steamer. 

The next point of interest was the Tredwell Mine, 
situated on Douglas Island, near Juneau. Strange 
as it may seem, the mill at this mine has the largest 
number of stamps in any mill in the world, no less 
than 240 being employed. The mine is worked in 
the open cut, and the ore is of low grade, running 
from 6 dols. to 18 dols. per ton. It was discovered 
in 1860, but has been worked in earnest only since 
1885. The ore contains pyrites, which were mis- 
taken by many of the party for free gold. One 
elderly person carried at great trouble—for she 
was quite stout—a large piece on board the steamer, 
thinking she had a ‘‘find” rich enough to pay all the 
expenses of the Alaskan journey, and she looked 
so happy over it all that no one had the heart to 
undeceive her. 

In the afternoon we reached Juneau, and having 
been informed in a little pamphlet, copies of which 
were distributed at Fort Wrangel, that this was the 
metropolis of Alaska, containing fine jewellery 
stores, many inhabitants, &c., we fondly anticipated 
wide streets and fine buildings, and could hardly 
believe our eyesight when we beheld (see Fig. 83) 
the straggling lines of tumble-down wooden build- 
ings, and the jouncing narrow sidewalks beside a 
slough of mud. The day was bleak and chilly, and 
we wandered along the dirty streets pelted by a fine 
slanting rain. One curious little house hung with 
skins and bright basketwork was built on piles 
some distance from the shore, and was reached by 
a narrow board walk swinging high in the air. As 


we attempted to cross this uncertain bridge we 
were considerably startled by discovering, when half- 
way over, that three bear cubs were chained upon 
it. They proved perfectly amiable to us, but later 


one of the party tried to pat the head of a cub, and 
left the entire back of his glove in the brute’s 
mouth as a souvenir. When they were driven 
aside with an umbrella, we passed between them to 
the shop. It contained innumerable Indian curio- 
sities—bones, arrow-heads, and carved stones used 
for witch charms. A Sister of Charity, next to whom 
we had the good fortune to be seated at the table, 
told usa great deal about Juneau and the good 
work of the Roman Catholic Mission there ; she 
said that the practice of exorcism for suspected 
witchcraft was still carried on secretly among the 
Indians, and that when the victim died he was quietly 
disposed of without the knowledge of the Govern- 
ment officials. We were also told the sad and 
horrible story of an Indian uprising some time ago. 
The two tribes at Chilcat had trouble, and when 
they finally came to blows one man was killed. 
The officials then succeeded in interfering, but 
both tribes alike demanded the sacrifice of a man 
to appease the ghost of the dead one. Of course 
the Government authorities refused to allow this, 
and they finally sent to Sitka for assistance and a 
higher officer. He came at once, but so fierce was 
the feeling among the Indians that some terrible 
evil would fall on them unless they were allowed to 
sacrifice the man, that nothing would stop them, 
and they became uncontrollable. With her brown 
eyes running with tears the Sister told of the 
horrors of that day, when the poor wretch was 
chosen by lot, and, having been taken without the 
city, was there tortured todeath. ‘‘He did not 
die until sunset,” she said, ‘‘and all day long we 
heard his screams of agony.” 
(7 be continued.) 





STERN-WHEEL STEAMER FOR THE 
ARGENTINE GOVERNMENT. 

Tue stern-wheel steamer illustrated on our two-page 
plate and also below, is one of several built for the 
Argentine Government to the designs of Mr. Josiah 
McGregor, of 78, Queen Victoria-street, E.C., by 
Messrs. Bow, McLachlan, and Co., Paisley. The 
hull and machinery are arranged on McGregor’s 
system, which differs entirely from that of the usual 
stern-wheel steamer. The engines and boilers are 
placed together near the middle of the vessel (Figs. 1 
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and 2), and the power is transmitted to the wheels by 
means of long piston rods, led along the deck in the 
manner illustrated on the latter figure, and inclosed 
ina box. In the case of larger vessels the cylinders 
are placed at the bottom ofthe vessel, acting diagonally, 


and the piston-rods are boxed in under the deck. | g 


The arrangement completely eliminates some of the 
objectionable features in the ordinary type of vessel. 
The long steam pipe is avoided entirely, and from the 
central position of the bunkers the great variation of 
trim, consequent on the consumption of three or four 
days’ fuelsupply, is overcome, whilethemachinery being 
placed where the vessel can best sustainits weight, admits 
of a better-shaped hull, and the reduction of such struc- 
tural appendages as kingposts, &c. It also secures the 
constant control and management of the engines and 
boilers by one man. The vessel is propelled by a divided 
feathering wheel, and as the rudder is placed abaft of 
the wheel the steering is a great improvement on that 
of the ordinary type. In the case illustrated a rudder 
was placed both before and abaft the wheel to secure 
equally good steering when the vessel was going ahead 
or astern, as she is to navigate rapids. In other cases, 
however, this forward rudder has been omitted. 

The engines and boilers are illustrated by Figs. 3 
to 9. The high-pressure cylinder is 18 in. in diameter, 





and the low-pressure cylinder 31 in. in diameter, each 





with a 3 ft. 6in. stroke. They are placed as shown 
on Fig. 4, the one in advance of the other, to get the 
piston-rods close together. These rods pass through 
guide blocks p'aced at 1 ft. interval (Fig. 7), and 
inclosed in the box casing on deck. The objections at 
first raised to this have proved to be without founda- 
tion in practice, since the rods do not give any trouble. 
The engines are fitted with a somewhat novel applica- 
tion of Joy’s valve gear, as it derives its motion from 
the piston-rods and not from the connecting-rods in 
the usual way. The air pump is worked by a bell- 
crank from the main engine (Fig. 7), and the circu- 
lating water is supplied by a 15-in. centrifugal pump 
and engine. The outside casing of the condenser is 
made of steel plate. There are 593 square feet of 
cooling surface. Steam is supplied by two boilers of 
the locomotive marine type, working under forced 
draught. They are somewhat large for the work 
required of them, on account of the indifferent fuel 
obtainable. They have a heating surface of 1002 
square feet and a grate area of 30 square feet, and are 
constructed to work with a pressure of 150 1b. per 
square inch. Air is supplied to the closed stokehole 
by a 4-ft. fan and engine (Fig. 3). 

The hull, which measures 125 ft. over all by 22 ft. 
by 4ft. 6in. side, is constructed of steel, 5 lb. per 
foot throughout, and is divided by five transverse 
bulkheads, and a longitudinal bulkhead which is 
water-tight except in the engine-room. The upper 
deck framework is utilised to give strength to the 
structure, and is secured by pipe stanchions and 
diagonal rods to the hull. It terminates at, and is 
firmly secured to, the sides of the paddle boxes. 

The light draught of these vessels, complete, with 
steam up and a full equipment of stores, is 204 in.; 
at the trial it was 23? in., at which displacement was 
101 tons. The engines indicated 200 horse-power, the 
steam pressure being 145 lb., vacuum 24in., and 
number of revolutions 404. The speed was 12} miles 
per hour. 


CIRCULAR AND ELLIPTICAL BORING 
MACHINE. 

WE illustrate on page 747 a circular and elliptical 
boring machine constructed by Messrs. G. and A. 
Harvey, Albion Works, Govan. On the upper surface 
of the main frame or standard, which is of box section, 
there is bolted a slide or bed having planed Y’s and 
carrying a belt, cone, and spur-driving gear. On the 
front of the bed there is fitted a saddle with a bearing 
for a sleeve, through which passes the boring spindle, 
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which is 8 in. in diameter. On this sleeve a worm 
and bevel wheel are securely fixed, the former gear- 
ing into a bevel pinion on the end of the spur-wheel 
shaft, the motion of either driving arrangement being 
conveyed direct from three-stepped cone or double 
ear, as desired. The spindle carries a double-ended 
tool slide having 84 in. in vertical travel, the tool 
boxes of which are movable horizontally for boring 
diameters from 3} in. to 60 in. By using one tool 
box and giving motion along the slide to the 
saddle by means of worm, worm-wheel, disc, and 
connecting bars, holes may be bored varying from a 
complete circle to those of an elliptical form, whose 
transverse and conjugate diameters have not more 
than a difference of 7 in. The spindle is counter- 
balanced by lever and weight, and has 14-in. vertical 
travel by hand or self-acting feed when the double- 
ended slide is removed. On the upper tool slide there 
is fitted a compound table adjustable by hand by means 
of screws. The upper table is furnished with | -slots 
for securing the work required to be operated upon. 








qn oe boa green eg ——— Union 
elegraph Company will pay a scrip dividend of 10 per 
cent. December 3. The issue of this scrip will carry the 





capital of the company to 100,000,000 dols, 
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COLUMBIAN EXPOSITION: 


(For Description, see Page 750.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 9, 1892. 
Tue American iron trade has lost some of its vigour, 
a not unusual thing in December. The reason is that 
buyers see no reason for anticipating winter or spring 
requirements, in face of the fact that producing capa- 
city is now from 10 to 20 per cent. in excess of con- 
sumption requirements. Buyers are quietly drifting 
along, keeping small stocks ahead. Billets and muck 
bars are dull, because of the indifference of manufac- 
turers to buyers’ views as to mid-winter values. Mer- 
chant iron mill outputis steady. A six weeks’ suspen- 
sion of production has been resolved upon in eastern 
nail factories, and quotations for export have fallen to 
the lowest price on record. Merchant steel mills 
enjoy considerable activity, because of the demand for 
material and supplies into which steel enters. Loco- 
motive and car builders are increasing orders. Bank 
clearings last week were 10 per cent. greater than for 
same week last year. For the year to date the clear- 
ings were 9 per cent. greater than same time last year. 
Exports of wheat are the largest for the season. The 
788 national banks in the United States have an 
aggregate circulation of 693,868,665 dols. Some 
apprehension exists as to a financial stringency, but 
there does not appear to be any reason at this time for 
it. The commercial situation is strong. 





LAUNCHES AND TRIAL TRIPS. 
On Saturday, the 3rd inst., the ss. Oakley, built by 
Messrs. Craig, Taylor, and Co., Thornaby-on-Tees, to 
the order of Mr, William R. Rea, Belfast, was taken to 
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sea for her trial trip, which proved highly satisfactory, a 
speed of about 124 knots being obtained. The vessel is 


by 22ft. depth moulded, and has triple - expansion 
engines with cylinders 22 in., 35 in., and 57 in., and 39 in. 
stroke, constructed by Messrs, Westgarth, English, and 
Co., of Middlesbrough. 





For the negro Republic of Liberia, which bas not 
hitherto possessed anything in the shape of a warship, 
Messrs. M‘Ilwaine and M‘Coll, of Belfast, have just 
launched the steel gunboat Gorronommah. She is of 
150 tons displacement, and 95 ft. in length, and will be 
armed with quick-firing guns. She will serve not only 
as a gunboat, but also as the President’s yacht. 





The ‘new Russian battleship, Dvienadzat Apostoloff, 
which was to have developed 8500 horse-power and to 
have had a speed of 17 knots, developed at her last trials 
only 8000 horse-power, and her utmost speed was 16.6 
knots. This unsatisfactory result is attributed to the 
inexperience of the stokers and the badness of the coal. 
The other new battleship, Gangoot, has not yet been 
tried, but is expected to develop 6000 horse-power and 
14 knots speed with natural, and 9400 horse-power and 
16.7 knots speed with forced draught. She is to receive 
as her armament one 12-in. gun of 30 calibres, mounted 
forward in a 9-in. compound turret; four 9-in. guns of 
35 calibres, mounted in 8-in. casemates on the battery 
deck ; four 6-in. guns of 35 calibres ; and four 3 pounder 
and 14 1-pounder Hotchkiss quick-firing guns. The 
hydraulic machinery for the 12-in. gun was manufactured 
at the Putiloff yard, after designs by Canet. 





On Wednesday, the 7th inst., the petroleum steamer 


of the following dimensions: 309 ft. long by 40 ft. beam I 


Company, Limited, of Jarrow, for the American 
Petroleum Company, of Rotterdam, was taken on her 
trial at sea. She is 345 ft. long between perpendiculars, 
by 43 ft. 10in. beam, and 29ft. lin. mouldeddepth. The 
machinery is placed aft, and the cylinders are 27 in., 44 in., 
and 72 in. in diameter by 48in. stroke. Steam is supplied 
from two large double-ended boilers which are fitted with 
Fox’s furnaces. The vessel has been built under special 
survey, and has taken the highest class both at Lloyd’s 
and Bureau Veritas, having been specially designed for 
the carrying of petroleum in bulk by Messrs. Flannery 
and Blakiston, London. Four runs were made on the 
measured mile, in rough weather, with the vessel fully 
loaded with over 5000 tons deadweight, and a mean speed 
of 114 knots was attained, the indicated horse-power 
developed being 2180 on 66 revolutions per minute and 
160 lb. average steam pressure. The vessel is supplied 
with a double set of Worthington’s powerful steam pumps 
for discharging the cargo. 





There was launched on Tuesday, the 6th inst., from the 

building yard of Messrs. Hall, Russell], and Co., Aberdeer, 

a fine steel screw steamer of 1250 tons and 2100 horse- 

power, for the Aberdeen Steam Navigation Company, for 

pee! cargo and passenger trade between Aberdeen and 
ondon. 





On Saturday last the auxiliary steam yacht Valhalla, 
1400 tons yacht measurement, owned by Mr. J. F. 
Laycock, of Wiseton, Bawtry, and built and engined by 
Messrs. Ramage and Ferguson, Limited, went out on 
trial, when a mean speed of 11.6 knots was attained on 
the measured mile at Aberlady Bay, notwithstanding a 
strong south-westerly breeze. The engines worked with 
smoothness and regularity during the day. 





The alterations to the machinery of the Regal, recently 
carried out by the well-known firm of Messrs. Robert 
Stephenson and Co., Limited, Newcastle-on-Tyne, mark 
a distinct departure from the hitherto recognised practice 
in this direction on the north-east coast. ‘lhe vessel was 
built in 1883 by Messrs. Campbell, Macintosh, and 
Bowstead (late of Scotswood-on-Tyne), the vessel being 
thus nine years old. Her engines, which were of the 
compound surface condensing type, had cylinders 35 and 
70 in. in diameter respectively, with a stroke of 48 in. ; 
these were supplied with steam from two large double- 
ended boilers, working at a pressure of 90 lb. per square 
inch, and were no doubt economical working engines in 
their day. The alterations consist simply in taking out 
the old cylinders, pistons, feed pumps, and boilers, and 
replacing them by new ones designed to work at a pressure 
of 160 1b. per square inch, the steam and feed pipes of 
course being also renewed. With these exceptions the 
whole of the old engines were allowed to remain without 
any alteration whatever. The new cylinders, which are 
designed with diameters and proportions to suit the 
increased pressure, and to secure the most economical 
distribution of steam, are fitted with piston valves 
throughout, and show by the indicator cards taken on the 
trial trip that these objects havebeen successfully attained. 
The new boilers, two in number, which are of the ordinary 
cylindrical multitubular type, are single-ended, and take 
up 12 ft. less room in the length of the ship than the 
former boilers, thereby leaving 12 ft. more length in the 
best part of the ship for cargo space, besides leaving an 
exceptionally large boiler room. These boilers are fitted 
with Mr. H. C. Ashlin’s patent interchangeable Fox’s 
furnaces, six in number, manufactured by the Leeds 
ForgeCompany. Another novel feature about the boilers 
is the circulating arrangement fitted to the outside of the 
combustion chambers, which, while steam is being raised, 
keeps up a continual current from the bottom to the top 
of the boiler, around each chamber, and thus secures an 
even temperature all over the boiler at all times. The 
trial trip of the Regal was made on December 5. 
During the run the engines developed 1250 indicated 
1orse-power at 60 revolutions per minute, the speed of 
the ship being slightly over 10 knots. We hope to give 
further particulars of the performance of this vessel after 
she has made a voyage or two, these particulars being 
kindly promised by the engineers. 





Messrs. William Gray and Co., of Hartlepool, launched 
a steel steamer on the 3rd inst., which they have built 
for Messrs. William Pattison and Co., of London, under 
the superintendence of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool. The vessel in ques- 
tion is named the Aldworth, and is 330 ft. long by 43 ft. 
beam by 24 ft. 4 in. depth of hold. Her engines, which 
have been supplied by the Central Engine Works, Hartle- 
pool, have cylinders 24 in., 38 in., and 64 in. in diameter 
by 42 in. stroke. Steam is supplied from two boilers 
10 ft. long by 15 ft. 9 in. in diameter. 





ARTESIAN WaTER tn New SovtH Wa.es.—Water has 
been struck in the Moongulla artesian bore, on the road 
from Collarendabri to Angledool, at a depth of 2570ft. The 
quantity of water flowing is estimated at 2,000,000 gallons 
per day. The bore is on what has been generally known 
as the ‘‘ 60-mile track,” and is in the midst of very arid 
country. In connection with artesian boring it may be 
mentioned that at the Native Dog bore, on the Bourke 
and Barringun road, where; there is a good supply of 
water, cabbages have been grown as an experiment by 
the Colonial Water Conservation Department, as it had 
been stated that no vegetation would grow in the neigh- 





American, built by Palmer’s Shipbuilding and Iron 





bourhood, and that the water would kill it, 
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THE WORLD'S COLUMBIAN EXPOSITION: THE ELECTRICITY BUILDING. 
(For Description, see opposite Page.) 


Fig. 9. 
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course of quotations has been downward, and there 
appears little prospect of any immediate recovery. Cru- 
cible steel manufacturers continue a good business with 


are a little more active, but the alteration is principally | sion they have not given way, and stocks of forge 
ascribable to the pressing forward of work in order to| are only light. Manufactured irons do not find a 
obtain a clearance of books as far as possible before | brisk sale. There is a steady output of bar, mostly 
Christmas. This is making some of the mills and forges|on home and Australian account, but lines from the the United States in best qualities for tool and special 
busier than they have been for months past, but the | colonies are falling off. The district pits are taking purposes; fair orders for tool steel are also in course of 
change is only of a temporary character. The tone of|an average quantity of bar and sheet, in steel and execution for Chili, but the home demand is compara- 
the pig-iron market is weak, and buyers are looking for a | iron, and the demand in this direction bids fair to be tively light, pene because of the dull state of the 
fall early in the new year. On the other hand, smelters | well maintained for the present. The majority of the engineering branches. 

assert that prices of both local-made forge and foundry | sheet rollers are complaining, not alone of prices, but of | 

pig will be maintained. Even throughout the depres-' the paucity of orders obtainable. For two years the Aygitation in the File Trade.—This branch has been 
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very depressed for a long time, but latterly there has 
been a recovery in the call for very best descriptions. 
For a long time past the workmen have submitted to a 
discount of 10 per cent. from their wages ‘‘ statement,” 
but they have, during the past few days, agitated for this 
to be reduced to five. A deputation met the representa- 
tives of the masters on the subject, but the latter refused 
to make any concessions, and on this being reported to the 
men they declined to take further action. This decision 
affects the whole trade. 


Government Orders.—For a considerable time there have 
been serious complaints as to the falling off of Govern- 
inent orders in many of the most important departments, 
those devoted to the manufacture of armour plates and 
ordnance parts being specially affected. The result has 
been that a large number of artisans dependent on these 
industries have been thrown out of work, and great dis- 
tress exists amongst their ranks. The Admiralty do not 
appear to give any intimation as to the course they intend 
to take with regard to the issuing of future contracts, 
and in the meantime local firms are clearing up those 
they have in hand. Considering the fact that special 
and most expensive machinery has been laid down, the 
question is a very serious one to those concerned. 


Railway Material.—There is a slight falling off in the 
demand for railway material, but prices are fully main- 
tained. Only best qualities are taken, either in Siemens 
or Bessemer, on home, Indian, South African, and South 
American account, rates being—engine tyres, from 
12/. 10s. per ton upward; carriage and wagon tyres, 
10/. ; springs, 107. ; and axles, 6/. 10s. Hematite pig and 
coke are in full supply, and this eases the manufacturers 
greatly. Bessemer billets are fetching 5/. 14s, to 6/., and 
Sieniens 6/. to 6. 7s. 6d. Good coke is obtainable at 
Shetfield station, or equal, at 15s. per ton, manufacturers’ 
steam coal at 6s. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—There was a firm tone in 
the warrant market last Thursday at the opening, and 
prices became firmer. A fairly average amount of busi- 
ness was done in Scotch warrants at the preceding day’s 
best price up to 14d, per ton advance. Buyers closed 1d. 
above their final quotation of Wednesday, but sellers 
were tid, per ton higher. Idleness was the rule with 
Cleveland and hematite iron, but sellers were firm at the 
previous day’s quotations, and buyers remained at 3d. 
under the prices asked by sellers. The settlement prices 
at the close were—Scotch iron, 41s. 104d. per ton ; Cleve- 
land, 37s. 3d.; hematite iron, 46s. 14d. per ton. Some life 
was shown in the market on Friday, at all events during 
the early part of the day, when prices were strong; but 
in the afternoon business was quieter, and values re- 
lapsed. Scotch warrants started from Thursday’s best 
prices to an advance of 14d. per ton, but came back 
again, and closed as on the previous day. For Cleveland 
iron buyers came up 3d. per ton, to sellers’ prices of 
Thursday, but sellers were seeking 3d. per ton more, 
and maintained their advance. No business was done 
in that class of iron, nor was any done in hema- 
tite iron, sellers of which were seeking an advance 
of isd. ton, but buyers would not move beyond 
their quotations of the preceding day. The clos- 
ing settlement prices were—Scotch iron, 41s. 104d. per 
ton ; Cleveland, 37s. 6d. ; hematite iron. 463, 14d. per 
ton. Monday’s market was very depressed at the open- 
ing, and prices were easier. Scotch warrant iron was 
specially depressed, and the price declined 2d. per ton, 
buyers closing at the lowest. Only a few lots were sold. 
No business was reported in respect of Cleveland or Eng- 
lish hematite iron, and sellers remained firm, at from 3d. 
to 44d. per ton beyond buyers’ offers. The settlement 
prices at the close were—Scotch iron, 41s. 74d. per ton ; 
Cleveland, 37s. 6d. ; hematite iron, 46s, 14d. per ton. The 
marketon Tuesday forenoon was dull, and business was very 
quiet. Only a few lots of Scotch iron were sold, and the 
price declined 4d. per ton. Cleveland gave way 2d. per 
ton. The market was still quiet in the afternoon, and 
easy at the opening, but it steadied up a bit towards the 
close, though prices were but little altered from the fore- 
noon’s finish. During the whole day about 12,000 or 
13,000 tons of Scotch warrants were dealt in, and at 
the close the settlement prices were—-Scotch iron, 41s. 74d. 
per ton; Cleveland, 37s. 44d.; hematite iron, 46s. 04d. 
per ton. The market was dull this forenoon, when about 
2000 tons of Scotch warrants changed hands at fully 
yesterday's prices. One lot of Cleveland was sold at 
37s. 6d. per ton for the end of the year. The market was 
quiet but steady in the afternoon, when 1000 tons 
of Scotch iron were done at 41s. 9d. per ton cash. 
The following are the current quotations for several 
special brands of No. 1 makers’ iron: Gartsherrie and 
Calder, 51s. per ton; Summerlee, 51s. 6d.; Langloan, 
533.; Coltne-s, 55s.—all the foregoing siipped at Glas- 
gow; Glengarnock (shipped at Ardrossan), 53s. 6d.; 
Carron (shipped at Grangemouth), 53s, per ton. There 
are now 72 blast furnaces in actual operation in Scotland, 
as compared with 78 a week ago, and 77 at this time last 
year. Five have been temporarily damped down at 
Dalmellington, for completing the ammonia recovery 
arrangements, and one at Wishaw Iron Works. 
Last week’s shipments of pig iron from all Scotch 
ports amounted to 5223 tons, against 5440 tons in the 
corresponding week of last year. They included 120 tons 
for South America, 245 tons for Australia, 538 tons for 
France, 700tons for Italy, 568 tons for Holland, smaller 

uantities for other countries, and 2696 tons coastwise, 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 343,723 tons yesterday afternoon, 
as compared with 345,563 tons yesterday week, thus 





showing for the past week a decrease amounting to 1840 
tons. 


The Steel Trade.—There is a somewhat firmer tone in 
the local steel trade, chiefly owing to the contracts for 
new shipping that have been placed within the past few 
weeks. Ship-plates are currently quoted at 5. 12s. 6d. 
per ton, and angle bars at 4/. 17s. 6d., less 5 per cent. 
delivered on the Clyde; and it is stated that steel 
rails have been sold at less than 3/. 17s. 6d. per ton. The 
Scotch steel manufacturers are experiencing a keen com- 

tition from their fellow-manufacturers in the North of 

ingland. As a result of that competition it is found 
necessary on this side of the Border to reduce the work- 
men’s wages ; and in that connection it is stated to-day 
that the steel melters in the employment of the Steel 
Company of Scotland have agreed to a reduction of 10 
per cent. on their wages, on the understanding that 5 per 
cent. be taken off now, and the other 5 per cent. a month 
hence. 

Arrol's Bridge and Roof Company.—Under this name a 
new limited liability concern has just been formed in 
Glasgow for the purpose of carrying out an agreement 
with the purchaser of the Germiston Iron Works, which 
were carried on for some years by the late firm of Messrs. 
Arrol Brothers, who were extensively engaged in the 
construction of bridges, roofs, &c. The new company, 
which will include the surviving partner of the old firm, 
Mr. Arthur Arrol, Mr, Walter Menzies, tube mauufac- 
turer, Mr. Robert T. Moore, civil and mining engineer, 
and other gentlemen, as the first subscribers, will acquire 
and carry on the works. 


Important Machinery Contract for Greenock.—Messrs. 
J. and R. Houston, engineers, ironfounders, and sugar- 
refinery architects, Greenock, have just concluded a large 
contract for all the machinery and ironwork for a new 
sugar-refinery in Australia. The extensive buildings are 
to be fireproof, and of most modern design, and so con- 
structed as to save labour in all directions. This fresh 
contract, together with the one which they booked two 
or three weeks ago for the machinery and plant fora 
large sugar-refinery in the Kast, will keep Messrs. Hous- 
ton’s hands well engaged for a long time to come. 


Holm Foundry Steam Pumps.—During the past year 
Messrs. G. and J. Weir, of the Holm Foundry, Cath- 
cart, near Glasgow, have had an immense output of 
steam pumps for use on shipboard. So great has it been 
that if the horse-power of the steamers, whose boilers 
have been or are in process of being supplied with the 
Holm Foundry pumps, were totalled up, it is said that 
it would amount to about half a million—500,000—horse- 
power. 

Advances in the Price of Gas.—Some time ago it was 
announced that the price of gas in Glasgow was to be 
advanced 3d. per 1000 cubic feet. The accounts for the 
period that has elapsed since the advance was made 
are now in the hands of the consumers, many of 
whom are making wry faces at having to pay 2s. 9d. 
per 1000 ft. for what they formerly had to pay 
only 2s. 6d. At Irvine the price has been raised 
5d. per 1000 ft.—from 33. 9d. to 4:. 2d.—even in the face 
of the fact that the last dividend paid to the shareholders 
of the gas company was 15 per cent. At Inverness the 
Police Commissioners have also just raised the price of 
gas 5d. per 1000 ft.—from 4s. 7d. to 5s. They are at pre- 
sent constructing a new gasholder at their works at a 
cost of about 10,0002. 


Increased Trade at Renfrew.—Messrs. Lobnitz and Co., 
Renfrew, have lately contracted for such an amount of 
new shipping that their workmen have been put on full 
time, after being about two months on short time. It is 
probable also that after the New Year holidays they will 
employ a number of extra hands. 

Messrs. M‘Onic, Harvey, and Co., Limited. —We 
understand that the well-known engineering business of 
Messrs. M‘Onie, Harvey, and Co. has been converted 
into a private limited company, Sir William M‘Onie, 
of Ballochneck, ex-Lord Provost of Glasgow, being 
the chairman, and Mr. Robert Harvey, engineer, mana- 
ging director. Otherwise there is no alteration in 
the business, which will be carried on as_hereto- 
fore. Sir William M‘Onie is the oldest engineer in 
business in the city, having started along with his brother, 
Mr. Peter M‘Onie, some 50 years ago, as Messrs. P. and 
W. M‘Onie, engineers, more especially as makers of 
machinery for the manufacture of sugar. The excellence 
of their work has earned them a high reputation for this 
branch of trade in all the sugar growing countries of the 
world. Even in the pane depressed state of the iron 
trade, the firm are well employed with orders. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh ports 
in November were as follows : Cardiff—foreign, 883,553 
tons ; coastwise, 136,741 tons. Newport—foreign, 
153,711 tons ; coastwise, 109,365 tons. Swansea—foreign, 
96,650 tons; coastwise, 61,524 tons. Llanelly—foreign, 
12,710 tons ; coastwise, 3532 tons. The aggregate ship- 
ments from the four ports in November were accordingly : 
Foreign, 1,146,626 tons; coastwise, 311,162 tons. The 
shipments of iron and steel from the four ports in No- 
vember were: Cardiff, 1855 tons; Newport, 1358? tons; 
Swansea, 440 tons ; and Llanelly, ni7; total, 3653} tons. 
The shipments of coke were: Cardiff, 10,970 tons; New- 
vort, 230 tons; Swansea, 778 tons; total, 11,978 tons. 
‘he shipments of patent fuel were: Cardiff, 24,153 tons; 
Newport, 6030 tons; Swansea, 30,700 tons; Llanelly. 
nil; total, 60,883 tons. The aggregate shipments of coal 
from: the four principal Welsh ports in the first eleven 





months of this year were as follows: Cardiff, 10,795,882 
tons ; Newport, 2,711,147 tons ; Swansea, 1,523,235 tons ; 
Lianelly, 168.030 tons; total, 15,198,294 tons. The 
aggregate shipments of iron and steel in the same 
riod were: Cardiff, 30,038 tons ; Newport, 35,183 tons ; 
wansea, 1472 tons; Llanelly, 920 tons; total, 67,613 
tons. The aggregate shipments of coke in the same 
riod were: Cardiff, 126,791 tons; Newport, 1859 tons ; 
wansea, 6455 tons; Llanelly, nz; total, 135,105 tons. 
The aggregate shipments of patent fuel in the same 
period were: Cardiff, 31,573 tons; Newport, 58,193 
tons ; Swansea, 352,750 tons; total, 442,516 tons. 


The Electric Light at Bristol.--About a dozen firms have 
sent in tenders for distributing mains in connection with 
the installation of the electric light in Bristol. The 
tenders vary from between 14,000/. and 15,000 to upwards 
of 25,0002. 

Wages in Wales.—-A meeting of the joint sliding-scale 
committee for South Wales and Monmouthshire was 
held at Cardiff on Tuesday. The auditors’ award sup- 
ported a reduction of 64 per cent. in wages as from De- 
cember 1. 

A Larye Order.—Mr. P. Love, of Halstead, Kent, 
proposes to make a canal from the Bristol Channel to 
the Thames, so as to induce a flow of water from the 
Atlantic to keep the Thames clean and afford a means of 
cross-country navigation and bringing smokeless coal to 
London. It is proposed to have a current to flush the 
Thames, and to spend 27,000,000/. to get it. How about 
the London water supply ? 

Bedwas.—Through the foresight of Mr. Llewellyn 
Watkins, general manager of Messrs. Cartwright’s col- 
lieries, provision has been made for emergencies by new 
pumping machinery at Bryngwyn Colliery. This machi- 
nery has been started satisfactorily. The output of coal 
at the colliery increased during the past month. 


Cardiff.—The demand for steam coal has been some- 
what below the average; the best qualities have made 
9s. 9d. to 10s. 3d. per ton, while secondary descriptions 
have brought 9s. to 9s. 6d. per ton. Patent fuel has ex- 
hibited a quiet tone. The demand for household coal has 
somewhat improved; No. 3 Rhondda large has made 
lls. 3d. to 11s. 6d. per ton. Coke has been quiet at about 
late rates. The iron and steel trades have exhibited 
scarcely any improvement. There has been a good 
demand for iron ore, but prices are, if anything, the turn 
lower. 

Bristol Docks.—The Docks Committee of the Bristol 
Town Council met on Friday at the engineer’s office. 
The committee, having inspected the drawing offices, 
workshops, and hydraulic engine-house, proceeded on 
board the steamer Bulldog, and witnessed experiments 
with fire-extinguishing machinery, and the working of a 
new salvage pump attached to the vessel. They also 
viewed the site of proposed fencing between Pownham 
Ferry slip and the bridge leading over the outer lock, 
and resolved that, subject to the finance committee of the 
council being willing to hand over the chains and posts 
which will shortly be available from the quays near the 
late drawbridge, the same should be re-erected between 
the slip and the outer bridge. The committee then went 
down the river on board the Bulldog, and inspected the 
system of jet dredging at various portions of the mud 
bank. The new appliances worked efficiently. 


Barry Dock.—The shipments of coal and coke from this 
dock in the week ending Saturday were as follows: Coal, 
67,458 tons; coke, 288 tons; making a total of 67,746 
tons. 

Swansea Harbour Trust.-—The monthly meeting of this 
trust was held at the offices on Monday, Sir J. J. Jenkins 
presiding. Mr. Alderman Mason moved the adoption of 
the finance committee’s report. During the past month 
trade had, he stated, shown a satisfactory improvement. 
The coal shipments had increased by 22,000 tons, and the 
tinplate shipments by 12,0¢0 tons. The surplus on the 
general estate was 1158/., and on the past five months’ 
working the increase of revenue had been 7730/., or 19 per 
cent., while the expenditure had decreased 3.27 per cent. 


Taff Vale Railway.—The Taff Vale Railway has just 
been doubled between Penarth Dock and Penarth. On 
Saturday night, after the last train from Cardiff to 
Penarth had passed, the laying of metals along the sec- 
tion was pressed forward with the utmost vigour by 
strong gangs of men, and so rapidly was the work done 
that on Sunday morning it was practically completed. 


Swansea Bay Railway.—The Swansea Bay Railway 
Company will apply next session for Parliamentary powers 
for the construction of a line from the Afon Valley to the 
new Caeran pits, the property of North’s Navigation Col- 
lieries, Limited. 

The Electric Light at Nottinyham.—The Nottingham 
Town Council decided on Monday to undertake the elec~ 
tric lighting of the borough. The central area of tke 
town isto be first dealt with, at a cost of 50,000/. 





THE VistvLA.—The Governor of Poland has just ap- 
proved the construction of a canal which will unite the 
Vistula to the Narew. The project has been in hand for 
a great number of years. 





Coat tn Prussta.—The output of coal in Prussia in the 
first nine months of this year amounted to 47,896,776 
tons, as compared with 49,916,987 tons in the correspond- 
ing period of 1891. The number of workpeople employed 
averaged 257,004 inthe first nine months of this year 
: eee with 247,972 in the corresponding period o 
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MISCELLANEA. 

Tue 1894 country meeting of the Royal Agricultural 
Society of England will be held in either Cambridge or 
St. Albans. The council have decided to offer prizes for 
oil engines in connection with this meeting. 


The contract for supplying the whole of the condens- 
ing plant for the important electric light installation at 
Bristol, which was originally taken.by another firm, has 
now been placed by the Bristol Urban Sanitary Autho- 
rity in the hands of Messrs. W. H. Allen and Co., York- 
street Works, Lambeth, London. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom forthe week ended Decem- 
ber 4 amounted, on 16,417} miles, to 1,351,787/., and 
for the corresponding period of 1891, on 16,322? miles, tc 
1,350,592/., an increase of 944 miles, or 0.5 per cent., and 
an increase of 1,195, 


At the Yeovil Gas Works a strong overflowing artesian 
spring has been struck by Messrs. Le Grand and Sutcliff, 
of London, in boring a tube well. Upon reaching a seam 
of rock in the marlstone series at a depth of 132 ft. 6 in., 
the water immediately rose to 6 ft. above the surface, and 
the copious yield proves more than sufficient for all the 
requirements of the place. 


The annual meeting of the Birmingham Association of 
Mechanical Engineers was held on December 3 in the 
Midland Institute, Birmingham, when the officers were 
elected for the ensuing year, Mr. A. Driver, the presi- 
dent, and various other officers being unanimously re- 
elected. In the course of the evening it was decided that 
future meetings of the Association should be held in the 
Grand Hotel, Colmore-row, Birmingham. 


It may be of interest to our readers if we note that Mr. 
Edward Baker, bookseller, of 14 and 16, Bright-street, 
Birmingham, has for sale a large collection of books 
relating to the early history of railways. A catalogue con- 
taining a full account of these books can be obtained from 
Mr, Baker on application ; many of them are rare and 
valuable works. The catalogue contains a description of 
the contents of many of the books, and is therefore in 
itself of considerable value. 


The Bureau of the American Republics has received 
information from the Republic of Guatemala that there is 
active demand for railroad and telegraph supplies grow- 
ing out of the construction of railroads in that republic, 
and requests have been made to the bureau for a cata- 
logue of American manufacturers of locomotives, cars, 
bridges, and machinery necessary for repairs and main- 
tenance of tracks and rolling stock, as well as telegraph, 
telephone, and other accessories for railroading. British 
engineers should take note and act accordingly. 


The usual monthly meeting of the London Association 
of Foremen Engineers and Draughtsmen was held in the 
Cannon-street Hotel on Saturday, the 3rd inst., at 7 p.m., 
the president in the chair, when Mr. Taylor read a paper 
on ‘‘Shipbuilding,” which was illustrated by several 
large diagrams on the walls, and many photographs of 
ships of various classes. Mr. Taylor described the 
development of our present system of shipbuilding, and 
gave particulars of the construction of some of our most 
recent vessels. An interesting discussion took place after 
the reading of the paper, in which several of the members 
took part, and the proceedings concluded with a vote of 
thanks to the author. 


Sir David Solomon, acting in conjunction with Mr. L. 
Pyke, of Messrs. Pyke and Harris, 34, Tothill-street, 
Westminster, S.W., has succeeded in getting an alter- 
nating current making one million alternations per 
minute. The machine is a motor-driven alternator, in 
which the field and armature are rotated in opposite 
directions. The field magnets have 10 poles per inch. 
The primary current is taken to, and the alternating cur- 
rent is brought away from, the rotating portion by care- 
fully insulated wires passing through the spindles, which 
are hollow. The machine should prove of considerable 
value in the investigation of alternating currents of high 
frequency, as the current obtained from the machine has 
the very appreciable value of 1 ampere. 


In their iron and steel report for the past year, Messrs. 
Bolling and Lowe, of 2, Laurence Pountney-hill, point out 
that the developments of the American home industry in 
steel and iron, which are progressing very rapidly, will go 
far to counteract any beneficial results which are likely to 


, accrue to this country from an eventual tariff reduction. 


During the year both foreign and home trade has retro- 
graded, the South African trade being a solitary exception, 
and one which promises further development in the near 
future. Though Pn has been this great shrinkagvof trade, 
it is said that labour has not as yet suffered proportion- 
ately, the accounts of railways and other large establish- 
ments showing an actual increase in their wage bills. 
Taken asa whole, Messrs. Bolling and Lowe do not con- 
sider the prospects for 1893 encouraging. 


An official report on the Imperial Institute has just 
been issued, from which it appears that, of the initial 
contributions towards its support of 350,000/., upwards of 
100,000/. was contributed by Greater Britain. Canada 
gave 20,000/., and Victoria nearly 6000/., in addition to 
a nearly equal sum contributed by private individuals in 
the colony. The above sum has sufficed to erect the 
buildings and endow them with about 40007. a year. At 
present there are some 3500 Fellows of the Institute, who 
are provided with reading and writing rooms, a smoking 
room and coffee room, and a news room which is unique in 
its way, being provided with all the Bong non papers 
published in the British Empire. he museums of 
colonial products, which promise to be of great value, are 
gradually becoming stocked, and it is hoped will be in a 





forward condition by the opening of the Institute by Her 
Majesty next May. 


Messrs. Laurence, Scott, and Co., of Norwich, are 
introducing an electricity meter of the clock type, which, 
however, differs from the ordinary type in that one 
clock only is used, viz., that at the central station. This 
clock sends a current to the meters in the houses every 
90 seconds, which causes the lighting current to flow 
through a meter, which registers its strength, adding it 
to the previous reading of the instrument. This plan, of 
course, requires the use of a separate main for the meter 
current, but it is claimed that the system works out 
cheaper than that of supplying every house with an 


accurate clock meter. It is also suggested that this’ 


method of measuring the supply will allow of making a 
difference in the charges for current supplied during the 
day and that supplied during the night, as by sending 
the meter current every 180 seconds during the day on) 
half the quantity will be registered on the consumer's 
meter, who will thus be encouraged to use the current 
during the day, and to improve the local factor of the 
station. 


A Local Government Board inquiry was held on Thurs- 
day last at Grenoside Workhouse, Sheffield, by Major 
General Phipps Carey, R.E., one of the engineering in- 
spectors of the Local Government Board, as toa scheme of 
main sewerage and sewage disposal for the town of Eccles- 
field for the Wortley Union Rural Sanitary Authority. 
The scheme comprises main sewers of pipes 18 in., 15 in., 
12 in., and 9 in. in diameter, with ventilating and flushing 
arrangements, together with large tanks in duplicate, 
where the sewage will be thoroughly treated with Messrs. 
P. Spence and Sons’ alumino-ferric, which is suspended 
in a cage or iron basket immersed in the sewage to admit 
of the proper quantity being dissolved to effect precipita- 
tion. The clarified sewage is then passed on to land 
to be purchased from the Duke of Norfolk, laid out for 
intermittent filtration, with special under-drainage and 
ventilation, the effluent being discharged into the adjoin- 
ing stream. Mr. D. Balfour, M. Inst. C.E., F.G.S., of 
Newcastle-on-Tyne, has prepared the plans, and the 
scheme, which is estimated to cost 7000/., was passed by 
the inspector. 


The railway companies having represented to the Board 
of Trade that the many changes in the rates and charges 
of the companies which will result from the coming into 
operation on January 1 of the new tariffs, will make it 
impossible for them to comply with the exact terms of 
the order of January, 1889, prescribing the method in 
which notice of any increase of rates must be given, the 
Board of Trade have issued arule exempting the proposed 
changes from this order, and prescribing instead that 
such publication shall be effected by advertisement in the 
London Gazette and in one paper of the county in which 
the changes are to be made, and also by placards at the 
passenger and goods stations of the companies. It has 
been agreed, however, that skeleton forms similar to the 
pages of the rate books shall be obtainable by any trader 
from the companies on payment of a small fee, and at the 
request of a traderthechanges of the rates shall be written 
on these forms for such stations and classes of goods as 
the trader may specify. This new order is intended to be 
temporary only, and by March 1 the railways must be 
prepared to comply with the old regulations again. 


The anvual conversazione of the Hull and District In- 
stitution of Engineers and Naval Architects was held on 
Tuesday evening last at the Central Hall, Pryme-street, 
and was a great success. Almost all the principal 
engineers of the district were present, amongst them 
ss Mr. Samson Fox, of the Leeds Forge Company, Mr. 
P. Hodges, of Cammell and Co., Sheffield, and many 
others. Amongst the chief exhibits were some fine 
samples of Belgian smith-work, lent by Mr. J. Mills, 
Grimsby ; a patent hydraulic testing machine, capable 
of testing to 100 tons, by Mr. Samson Fox ; model of the 
watertight electrical distribution on H.MS,. Endy- 
mion, by Messrs. Karle’s Company, Limited; silver- 
plated models of Dickinson’s patent propeller and 
ordinary propeller, lent by Messrs. Rait and Gardiner ; 
model of Priestman Brothers’ bucket dredger, and also 
their reversible bladed propeller as fitted in the oil 
launches now largely constructed by them ; samples of 
steel by Messrs. J. Brown and Co., and a model of a 
seamless steel boat by Messrs. A. E. Pearson and Co. 
The ordinary monthly amg Fag the Society was held on 
the 12th inst., when Mr. F. H. Street read a paper on 
“The Benefit of thorough Ventilation in Ships.’ 


At the last monthly meeting of the Leeds Association 
of Engineers, held in the lecture room, the President, 
Mr. Robert Lupton, in the chair, Mr. George W. Black- 
burn (hon. secretary) presented the report and balance- 
sheet for the year ending October 31. It showed a con- 
siderable improvement in the financial position of the 
Association, and a further increase in membership. Mr. 
W. Norris, M.I.M.E., of Lincoln, then read his second 

per on ‘The Theory of the Modern Gas Engine.” 

e dealt with the four-cycle gas engine, and compared 
it with the best type of modern compound-condensing 
steam engine, contending that the former was decidedly 
the more efficient. He stated that Lord Armstrong said 
some 11 years ago that if the entire heat energy of a good 
condensing steam engine be divided into ten equal parts, 
roughly speaking, two parts escape by the chimney, one 
is lost by radiation and friction, six remain unused when 
the steam is discharged, and one only is realised in useful 
work, In other words, 90 per cent. of the heat energy 
of the fuel is lost. Speaking of the losses in the gas 
engine, Mr. Norris said that in some engines there is a 
saving of from 7 to 10 per cent. due to the diminished 
loss of heat by using jacket water at 158 deg. Fahr. 





against 64 deg. Fahr. Compression reduced the losses 
and increased the efficiency of gas engines by allowing 
the expansion of the gases to be carried to a much greater 
degree and reducing the surface in contact with the heated 
gases. ee of large power gas engines, the lecturer 
showed photographs and drawings of an 86 effective 
Robey gas engine, which, working in conjunction with a 
gas plant, was claimed to work on a consumption of 
13 Ib. of anthracite coal per effective horse-power per 
hour. The starting gear used on these large engines 
was known as Richardson and Norris’s double-acting pres- 
sure starters. A reservoir was charged with compressed 
air by a small compound pump to 95 lb. per square inch, 
and when the crank was on the in-stroke compressed air 
was allowed to rush in until the piston had travelled five- 
eighths of its outward stroke, and then automatically 
cut of. Two impulses were sufficient to start with a load 
on. Speaking of the gas engine of the future, he thought 


Y|it would have a gradual combustion, or be, what it was 


better known as, the flame engine. A discussion followed 
the reading of the paper. 


‘ 





BeELcIAN Bast Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of November, 
1892, was 26. The number of Belgian furnaces out of 
blast at the same date was 21. 





Tue Unitep States Navy.—The report of Mr. Tracy, 
Secretary of the Navy, shows that 19 vessels have been 
added to the United States Navy during President Harri- 
son’s Administration, and that 18 are in course of con- 
struction. Of a total of 42 vessels already built, or the 
construction of which has been authorised by Congress, 
four are over 8000 tons. The new Harveyised nickel steel 
armour is stated to be superior to any used abroad, and Mr. 
Tracy expects that Great Britain will accept the new pro- 
cess. The United States Navy is now equipped with the 
best a guns, the best smokeless powder, and 
high explosives for charging shells. In the armour test at 
Annapolis, half the armour protection used for British war 
vessels was stripped off in five shots. There were 116 
ordnance guns afloat in the American Navy, while, in 
addition, 237 had been completed, and 77 more were in 
process of manufacture. The United States had only 
two torpedo boats, as compared with 208 possessed by 
Great Britain. After announcing that the police patrol 
to protect the seal fisheries in the Behring Sea had been 
successfully maintained, the report declares that the 
prospects of the great naval review to be held next spring 
are most encouraging. 





Bureiar-Proor Sares.—The case of Ratcliff and 
Horner, Limited, v. Chatwood Patent Safe and Lock 
Company, Limited, and others, recently before the courts, 
involves several points of interest to manufacturers, 
The plaintiffs are a firm of safe makers, their com- 
pany having been formed in the y2ar 1890. The de- 
fendant company is the well-known firm of safe makers, 
formed in the year 1863. The plaintiffs, in construct- 
ing their safes, use a certain material called ‘‘Corn- 
greave’s patent drill-proof safe compo.” This material, 
the plaintiffs in their pleadings said, could not be 
pierced by any drill worked by hand-power. The action 
was brought against the defendants (the Chatwood Com- 
pany) for circulating statements to the effect that the 
plaintiffs’ compo could be drilled through by means of 
hand-power, and that the defendants’ employés had, in 
fact, drilled through the plaintiffs’ material by hand- 
power alone, and the plaintiffs claimed an injunction 
against the repetition of such statements, as well as 
damages for the loss which they said they had suffered 
by reason thereof. Chatwood’s Company and the other 
defendants, in their defence, said it was a fact that the 
plaintiffs’ compo could be drilled through by hand-power 
alone, and further said that their employés had drilled 
holes in the —— compo by hand-power alone; and 
they also said that the statements made by the defendants 
were made fairly and bond fide, for the purpose of protect- 
ing Chatwood’s Company and its business and reputation 
against certain untrue representations made by the plain- 
tiffs themselves. The representations made by the 
plaintiffs were to the effect that with a few isolated 
exceptions all safes, except the plaintiffs’, could be opened 
by a certain newly discovered method used by burglars. 
In answer to this, the defendants said that safes sold by 
them as drill-proof or burglar-proof were absolutely proof 
against the method referred to, and could not be forced, 
opened, or the security thereof destroyed by that or by 
any other means, or at all. Further the defendants said 
that they intended on all reasonable occasions, and for 
the purpose of protecting Chatwood’s Company, to repeat 
the statements to the effect that the plaintiff’s compo 
was not drill-proof. The action stood in the paper for 
trial. Sir Edward Clarke and Mr. Blake Odgers ap- 
pes for the plaintiffs ; Sir Richard Webster and Me. 

pjohn appeared for the defendants. Sir Edward Clarke 
stated that the plaintiffs did not propose to offer any 
evidence, and did not oppose judgment being entered for 
the defendants. Sir Richard Webster said that the judg- 
ment for the defendants was not a judgment by consent ; 
that the defendants were there to justify the truth of 
what they had said; and that judgment passed for the 
defendants because the plaintiffs elected to give no evi 
dence. He mentioned that the bringing of the action 
had been used by the plaintiffs as a reason for alleging 
in the trade that the defendants’ statements were untrue ; 
and that, therefore, it was not a consent judgment in any 
shape or form. Sir Edward Clarke admitted that the 
judgment had not been arrived at by any arrangement be- 
tween the parties. Judgment was thereupon entered for 
the defendants, with costs of action. 
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AGENTS FOR “ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kirntnerstrasee, 

EpinsureH : John Menzies and Oo., 12, Hanover-street. 

Franos, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31>is Boulevard Hausmann. 
Bee’ A -2 “a ra Agence Havas, 8, Placede La Bourse. 

low. 

Guruany, Berlin: Messrs. A. Asher and Oo., 5, Unter den Linden. 

lees: F. A. Brockhaus. 
Mulhouse: H. Stuckelberger. 
Giaseow: William Love. 
Inp1A, Calcutta: Thacker, Spink and Co. 
Bombay: Thacker and Oo., Limited. 
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RAILWAY UNPUNOTUALITY. 

THE man who travels by railway every day 
generally entertains the idea that the particular 
line he uses is wretchedly managed and most 
culpably lax in the matter of punctuality. Some- 
times there is good ground for this belief, but often- 
times it arises out of morbid impatience and an utter 
ignorance of the difficulties of the case. People 
who cannot control their own servants sufficiently 
to insure that their dinners shall appear on the 
table within 20 minutes of the specified hour, will 
denounce a railway manager as incompetent 
because a train, which is dependent on the efficient 
action of scores of signalmen, station-masters, and 
porters, is five or ten minutes late. The marvel is 
that the trafic managers succeed as well as they 


ty | do, goaded forward as they are by the public to 
be |Supply numerous trains booked to run at the 


highest possible speed, and hampered by the 
economy enforced on them by the directors. It 
must be remembered the railways are worked by 
very cheap labour, while the duties entail con- 
siderable responsibility. It is a herculean task to 
manage a thousand miles of line from a central 
oftice by the aid of men whose education is of an 
elementary description, and to do it under the 
criticism of a public which accepts perfection as a 
matter of course, and denounces an efticiency, 
which falls in the least degree short of that, 
as insufferable mismanagement. Not only is 
the working of a railway dependent on the 
harmonious co-operation of hundreds of men, but 
it is also at the mercy of the weather. Fog, snow, 
high winds, and that condition we call mugginess, 
are all antagonistic to punctual running, and are 
sufficiently frequent to excuse a large amount of 
delay. Added to all these, a railway system forms 
such a highly organised and complex whole, that a 
derangement at one point sends a vibration through 
the entire network, and makes itself felt at points 
where there is no visible explanation of the 
cause of the difficulty that is experienced. The 
irritable passenger, who scatters his denunciations 
of the company over the person of the urbane 
station-master on a country line, never imagines 
that his half-hour’s delay is caused by the sticking 
of one out of the thousands of triple valves 
in the brake gear of the rolling stock, or by a hot 
bearing in oneofthethousand locomotivessomewhere 
a hundred miles or so away. When one begins to 
reckon up the possible causes of delay, they quickly 
attain such numbers as to raise the wonder that 
trains should ever be punctual at all. 

In spite, however, of all the mischances that 
beset the railway manager’s path, long experience 


1| has taught him how to run his trains with won- 


derful punctuality, and a certain general standard 
of excellence has been attained by which it is pos- 
sible to draw comparisons between one line and 
another. When a railway is notoriously unpunc- 
tual the blame may lie either with the manager or 
the directors, or itmay be the result of circumstances 
which the officials cannot remedy. A poor line, 
that makes but little return, if any, to its share- 
holders, must not be judged so severely as one that 
has plenty of traffic. It cannot afford to multiply 


4 | securities, and to spend money freely on its road 


and itsrolling stock. Itis probably undermanned, 
its locomotives are old, its rails weak, and its 
road bed neglected. Under such circumstances a 
lax feeling creeps throughthe entire staff; economy, 
—not efliciency—becomes the watchword, and in 
time, regard for punctuality grows dim, because 


timekeeping involves extra expenditure under 
these conditions. The public must needs make 
allowances for such a railway, since shareholders 
cannot be expected to run trains merely as a public 
duty, and without thought of their own pockets. 
But in the cases where good dividends are earned, 
and yet only the scantiest heed is paid to the 
public convenience, the position of affairs is quite 
different. The blame must fall either on the 
directors or the manager ; generally, we believe, 
on the former, because they control the expendi- 
ture, and it costs money to smarten up a line that 
has been allowed to fall into lax habits. Un- 
punctuality on a railway system is like many 
diseases that beset the human frame. There is no 
direct remedy ; a specific cannot be ‘‘ exhibited” 
which will go to the root of the malady and 
extirpate it forthwith. It is only by improv- 
ing the general health until the constitution 
becomes so vigorous that disease cannot lurk 
within it, that the clever physician can deal with 
many complaints, and similarly good working can 
never be assured on a railway until every depart- 
ment has been gradually trained to a high degree 
of efficiency. As we have already stated, every 
failure makes itself felt far beyond its own region. 

The working of our railway companies is quite 
uncontrolled. Trains may be run seldom or 
often, and may be late or punctual, and there will 
be no official interference. But the thin end of 
the wedge of Board of Trade supervision—a very 
thin end indeed—was introduced by the Railway 
and Canal Traffic Act, 1888, and now an official 
record has to be supplied by the chief companies 
of the running of certain trains, and these returns 
are presented to Parliament once a year. For some 
reason, which is not very clear, the returns are 
only demanded for alternate months, beginning 
with January and ending with November. Those 
for the present year have just been issued, each 
month forming a separate table, in which is given 
the number of trains between certain selected 
towns, and the various percentages that fall within 
the following categories: (1) To time and 3 
minutes late; (2) between 3 and 5 minutes 
late ; (3) between 5 and 10 minutes late; (4) 
between 10 and 15 minutes late ; (5) between 15 
and 20 minutes late; (6) between 20 and 25 minutes 
late ; (7) between 25 and 30 minutes late ; and (8) 
over 30 minutes late. It will be seen at once 
that these headings are a little misleading, if 
used without discrimination. A train that runs 
from Brighton to London within three minutes of 
its booked time has made a far less meritorious per- 
formance than one which has come from Scotland 
to London within the same margin, traversing 
nearly eight times the distance. To make the 
comparison fair between the two, we need other 
tables showing by what percentage of time the 
duration of the journey was increased by delays. 
The long-distance passenger cares very little about 
being a few minutes or even half-an-hour late ; it 
is a reasonable contingency, and he makes allow- 
ance for it in arranging his movements. It is the 
man that travels from five to thirty miles that finds 
all his plans upset by unpunctuality, and who chafes 
at a little delay. It certainly is most irritating to 
find one’s morning train ten minutes late, and then 
to lose a quarter of an hour in an eight miles 
journey. Oftentimes it spoils the whole day, and 
interferes with business matters of the greatest im- 

ortance. It is the short-distance passenger who 
is most grievously annoyed by railway unpunc- 
tuality. 

In looking over the tables, the point that strikes 
one most is that some companies which have a very 
bad reputation come out exceedingly well, while 
others that stand high in the public favour have but a 
poor record. For instance, in January last, in 
spite of dense fog on the 2nd, 3rd, 11th, 12th, and 
13th, the London, Brighton, and South Coast Rail- 
way Company got 45 per cent. of 486 Brighton to 
London Bridge trains, and nearly 47 per cent. of 
its 488 Brighton to Victoria trains, in within less 
than three minutes over the appointed time. In 
the opposite direction 58 per cent. of the 738 trains 
were equally punctual. In March these figures 
rose respectively to 52, 50, and 70 per cent., and 
in May they were still better. The South-Eastern 
Company very judiciously omitted the foggy days 
from the record, and thus showed an average of 
53 per cent. on its 203 Dover to London Bridge 
trains, and 45 per cent. in the opposite direction. 





The London and Canterbury trains did equally as 
well. Thus two of the much-abused southern lines 
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made a very decent record over their short journeys. 
In the same month of January the London and 
North-Western only got 26 per cent. of its 
189 Manchester to London trains within the three- 
minute limit, although 71 per cent. fell within the 
10 minutes limit. The Midland got 58 of its trains 
over the same journey not more than 10 minutes 
late. On another competitive route, Birmingham to 


London, both the London and North-Western and’ 


the Great Western were somewhat unpunctual, the 
former having only 25 per cent. and the latter 28 per 
cent. within the three-minutes limit. It is curious 
that down trains on both routes did much better than 
the corresponding up trains. By both lines, from 65 
to 85 percent. of the trains both ways arrived 
within 10 minutes of the appointed hour, which 
is a satisfactory performance, seeing how many of 
them are booked to run at very high speeds that 
allow no opportunity for making up lost time. 
A loss of three minutes in the hour, or 5 per 
cent., is a reasonable contingency that gives no 
excuse for grumbling whatever. 

Asan example of a very bad record we may cite 
the London, Chatham, and Dover Railway Com- 
pany in January. Only 2.9 per cent. of its Dover 
to Holborn trains arrived within three minutes of 
their time, and only 17} per cent. within 10 
minutes. The running must have been better to 
Herne Hill, where the Victoria portions of the 
trains are detached, for 224 per cent. of these 
arrived at Victoria not more than 10 minutes late, 
and only 5 per cent. were half an hour late; while 
14 per cent. exceeded that amount at Holborn. 
This shows the difficulty there is in getting into 
London termini. The figures for the South- 
Eastern exemplify this, as given by the following : 


South-Eastern Railway, January. 


| Percentage Percentage | Percentage 
not more than not more than not more than 


Dover to London. 8 Minutes 10 Minutes 20 Minutes 





Late. Late. Late. 
i 
London Bridge 67 83 | 92 
Cannon-street 44 67 82 
Charivg Cross 28 57 | 78 


It is well known that the delays between London 
Bridge, Cannon-street, and Charing Cross, are due 
to the constant crossing of the trains entering and 
leaving the latter stations, and from the fact that 
a train proceeding direct from London Bridge to 
Charing Cross fouls both the in and out lines to 
and from Cannon-street. Of late years there has 
been a te beg of better times ahead at these ter- 
mini, but they are long in coming. Both bridges 
have been widened, and land has beenacquired along 
the connecting link ; but the South-Eastern parts 
with its money slowly. With its ordinary stock 
standing at 114 it isstill averse to risking the slightest 
loss of dividend in order to increase the public 
convenience. One would imagine, from the way it 
is managed, that it was in the position of its com- 
petitor, the Chatham Company, whose ordinary 
stock has only a nominal value, and is not even ex- 
pected to pay a dividend. 

In the annexed Table we give afew examples, 
culled from the report, to show the differences in 
the running of trains at various parts of the year. 
We have taken March as a month which contains 
most varieties of weather, except fog, and which 
was this year more than usually variable. Had the 
report contained particulars for August, we should 
have seen how the companies fared under the stress 
of the severest holiday traffic, but as this month is 
absent, we have taken September, when the trains 
are still filled with returning holiday-makers. It 
will be seen that in nearly every case the un- 
punctuality greatly increases in the autumn. The 
Brighton Company, which shows 52 per cent. in 
the first column in March, drops to 40.7 in Septem- 
ber, although the heavy Easter traflic is included 
in the former month. Possibly as excursion trains 
have no published times of arrival, the company does 
not deal harshly with itself in recording these. 
The Southampton trains of the South-Western 
Company are dependent on the up journey on the 
steamboats, and on the down journey on the Great 
Western trains, which connect with them at Basing- 
stoke. One would, at least, expect the boats to be 
more punctual in autumn than spring, and thus 
counteract the press of tourist traflic, and possibly 
this was so to some extent, for the down service 
fell off in September much more than the up 
service. Both the Chatham and South-Eastern 
Companies did well in March, getting 66 per cent. 





Tue Runninc or Passencer TRAINS IN Marcu AND SEPTEMBER, 1892. 























| a Le e lie ‘ e al 
Ses RES (SES (898 S88 S38 S38 kg) fz 
1 eS loF%" foFs [945 [oF5 (o43 [on 25 éa4 | SG. 
_ | $e |b jbo s (OS ee lags |eas g's | 52 
eesti Towns Comprisedinthe | #42 |#%e ($5 g-5 igcg i238 g%5 5 3) a 
i eturn. | Foe |SSacl8S ses gis si8f si82 9| o3B| oF 
| p85 S22 88 288 s88 gee sige gi ese ge 
| SBA 5205/3 228/3285/5285 S285 5285) nom | Bs 
| | | 
Brighton to London Bridge— j | | ih 
London, Brighton,| March... | 52.08 | 7.66 199 | 10.07 | 5.03 | 24 | 66 | 219 | 457 
and South Coast. | September 4U.7 64 | 2218 | 1215 | 5.12 4.69 | 4.05 54 469 
| | | | 
oe Southampton— | giao | 1342 | 19.66 | 172 | 662 | 246| 199 / 283! 529 
London and South- sid ** down 51.67 | 10.63 | 19.38 | 875 | 396 1.25 |) 145 | 291 | 40 
Western. September ..{ UP 375 | 7.54 | 1187 | 1316 | 1018 | 895 | 6.32 493 | 570 
{down <2) 17.76 | 9108 | 80.5 | 21.04 | 1274 | 4.06 | 251) 281) 518 
Dover to Victoria— | 
London, Chatham, ““Yiarch —_ 53.24 | 12.70 | 15.4 7.02} 378] 3824] .54| 4.05 | 370 
ann Dance September 36.76 9.70 | 11 | 1499) 7.85 | 323) 205/ 1.76 | 340 
| Pern Lenton Bridge | rae | oss | 16% | 008 ron ie ie ie 
| ae ce ss oo] 2a 85 | 16. 92 ; 97 | 295 | 3. 
South-Eastern | September 217 | 54 | 1981 | 217 | 1351) 945 | 1.85) 81 | 222 
| | | | | 
| : | | | | 
“eee up | 91.51 | 5.57 | 15.93 | 17.13 | 916 | 6.37 | 4.78 | 1952) 251 
Great Northern | arch a ‘| 9998 | 1267 | 288 | 16.19 | 457 eit | 281) 816 | Rs 
. u tre : ft : ; ao} 7%. 16 | 
September .. { down | 23.82 | 11.37 | 26.23 | 17.78 | 9.038} 607 | 233) 3.20! 343 
| a, 6 .| ea | ts |eee fee | ee | ee | or | ee | oe 
meee, ae oa | 3 | Ho | He | Ms | ake | ke | fas | ae 
Midland u | 221 5 2, * 3, 2, ; 
— September. { down 1) 168 | 183 | 346 | 193 | ae: 2 ioe “8 104 
| | 
London and Manchester— $ 
March up .| 54 17 16 10 | we oe oe 1 175 
London and North- *$ “*(down ..| 64 1l 12 6 3 at 38 1 200 
Western Senter fup .| 82 13 | 29 | 16 5 | 3 1 2 182 
I **\down ..| 50 15 2 | 9 a | tt = ++ | 208 
| | | | 
— —- | gos | 10 | 2292] eas | 5.56 | ons | 389) 167 | 180 
Great Western | ea, four | “Sao | HSL | ote | ares | aca | acto | toe | S50] we 
u o| . 4 . . : | . | 
September. 4 Than | 5.88 | 8.82 | 26.05 | 26.05 | 19.33) 7.15 | 336 / 3.36 | 238 
| | | | 
London and Norwich— | | 
Great Eastern. March up | 56.6 | 968 | 16.25) 21 | 5.28 | 205-88) 205 | 341 
September up | 31.44 | 12,23 | 21.62 | 18.99 | 895 | 1.75 | 262 | 24 | 458 
| | | | 
Manchester, Shef- | Manchester and Sheffield— | | | 
field, and Lin- March .. ... up 56.95 | 17.65 | 15.77 | 5.08 | 267 | 58) .. 1.33 | 374 
colnshire. September up 36.59 | 11.86 | 22.68 | 15.98 | G44 | 258) 103 284) B88 
: Manchester and Leeds— 
a el ee up 54.75 | 17.5 | 1995 | 8.75 | 295) 1.25/ «5 75 | 375 
aa September up 185 | 21 34 | «15 ¢ | #6] 1 2 416 
| | | j | 
Hull and York— | al | | ‘ 
North-Eastern March .. up 57.6 12 1 2 | «7.2 4 | 16 3 os | eS 125 
September up 51.92 | 12.11 | 16.6 | 12 11 3.87 | 1.28 1.28 74 156 
| 











of their trains in within five minutes of the ap- 
poiuted time, and having only about one a week 
over half an hour late. The former also came very 
respectably through the strain of the summer 
traflic. It is a pity that the railways which run to 
Dover have not imitated the Continental lines with 
which they are in correspondence in the matter of 
punctuality, as well as of high fares and want of 
third-class accommodation. The passenger from 
Rome, Vienna, or Mentone usually arrives at Calais 
to the minute, and then, full of expectation of the 
rapidity of English express trains, finds that they 
often fail to fulfil the promises of the time-table. 

Under the heading of Great Northern up trains 
there are included all the East Coast expresses from 
Scotland, which have already had a run of 209 
miles from Edinburgh before they reach York, 
and possibly may have started late, waiting for the 
Aberdeen and Inverness trains. In spite of this 
only 31 per cent. of the trains were more than 
20 minutes late in March. In September the 
figure had increased to 70 per cent., while 50 per 
cent. were over half an hour late, and how much 
more we do not know. This is an example ofa ser- 
vice whose performance is below its reputation ; 
but as more than half the trains coming through 
York start from Edinburgh, perhaps the blame 
belongs principally to the North British Com- 
pany. On the down journeys, which take place 
entirely on the Great Northern line, a far better 
record was made. The Midland trains from Leeds 
also include Scotch trains by the Waverley route. 
The down trains show the peculiarity that about 
50 per cent. of them arrive from five to 15 
minutes late, which is not a bad performance over 
the road and distance (196 miles). It must be 
remembered that there are no slow trains to help 
up the average, as there are on the southern lines. 
Hard running is the rule. 

The Manchester trains of the London and North- 
Western Railway Company showed a splendid 
punctuality in the = ee The 175 trains running 


time, except one, while of those going north 64 per 
cent. covered the 185 miles in schedule time, or 
less than three minutes more. There was a falling- 
off in September, but that was practically universal. 
The Great Western Company seems to have felt 
the pressure of the autumn tratlic very acutely 
on its London and Birmingham section, but the 
delays, while numerous--almost universal—were 
mostly less than 20 minutes. That, however, can- 
not be called good running over 1294 miles. The 
Great Eastern is a splendid example of good 
management. Tourist. and excursion traflic is 
fostered by every possible means—low fares, high 
speeds, and ample facilities. Yet in spite of the 
London to Norwich trains having increased in 
number from 341 in March to 458 in September, 
31 per cent. of these arrived within three minutes, 
and 84 per cent. within 15 minutes of schedule 
time. The Manchester and Sheffield Company 
show a fair record over their very heavy line, and 
so do the Lancashire and Yorkshire between Man- 
chester and Leeds, at least inspring. Considering 
how heavy is the road, and how crowded with 
junctions, the autumn record is not bad. Our list 
is completed by an example of the North-Eastern 
Company between Hull and York, which is better 
than anything else except the Manchester trains of 
the London and North-Western. 
Can it be that the prospect of having to supply 
these reports exerts a good influence on the running 
of the trains ? We fancy that the ordinary traveller, 
looking back over several years’ experience, would 
find it difficult to believe that 40 to 50 per cent. of 
long distance main line trains run strictly to time. 
Speaking from the impression left on his mind, he 
would be inclined to put the figure at 10 per cent., 
and say that it would need a latitude of 15 minutes 
at least to include half the trains. If it be that the 
companies have really mended their waysin prospect 
of the publicity of the report, a great end has been 
attained by very simple means. As matters now 
stand, we have reason to be proud of our railway 
system, at least in relationto its mainexpresses. It 
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must always be remembered that competition 
obliges railway managers to place a high ideal before 
themselves, one that they can only just attain by 
great care and effort. Unlike their brethren on 
the Continent, they allow no provision for making 
up lost time, and once a train is fairly behind time, 
it must remain so to the end of the journey. The 
suburban and country lines, we fear, could not 
usually show such a record as that before us. In 
the former case the difficulties are immense, at least 
inthe neighbourhood of London, and it would need 
the expenditure of immense sums to provide per- 
fect facilities. We have already alluded to the 
constant block on the South-Eastern. Another 
case in point is found in the Brighton Company’s 
station at Victoria. Four lines of rails con- 
verge on to the Victoria bridge, from whence the 
trains have to proceed into the station along one set 
of metals only. Most of the ingoing trains foul 
the outgoing lines, and vice versd, while all the 
main line engines foul every line in proceeding to 
the turntable and back. Another road in and out 
is required, in addition to a largely extended 
station, and an Act has been obtained, but there 
is little likelihood of the expenditure being made 
for some years. Until it is done the present 
annoying delays must continue. Country lines 
come under a different category ; they often pay 
only as feeders, if as that, and consequently strict 
economy is practised on them in everything except 
passengers’ time. In spite, however, of all defects, 
the wonder is that the general time-keeping on 
our railways is so good. Certainly we should be 
the losers if we exchanged our system with that 
of any other country. 





THE LATE DR. VON SIEMENS. 

In the short obituary of Dr. Werner von Siemens, 
which was published in our last issue, we alluded to 
his great achievements in assisting in the advance 
of engineering science. By a fortunate chance Dr. 
von Siemens took up the practice of engineering at a 
time when many of its most open regions were still 
unexplored, and possessing a knowledge of mathe- 
matics and physics at that time rare amongst prac- 
tical men, he was able to make many important 
contributions to our knowledge. As already men- 
tioned in our previous article, he was trained as an 
army officer, joining the artillery, one of the most 
scientific branches of the force, and on becoming, 
at the age of 28, Superintendent of Artillery Work- 
shops, he had an exceptional opportunity of turn- 
ing his theoretical knowledge to account. In 1845, 
one year after his attaining this position, he had 
already made an important contribution to the 
measurement of the velocity of projectiles, follow- 
ing up some previous work of the same kind which 
he had commenced some five or six years pre- 
viously. His apparatus consisted of a polished 
steel cylinder, which was set rotating at a high 
speed, and was marked by a spark from a Leyden 
jar when the projectile completed the circuit. The 
mark thus made was very fine, and consisted of a 
little pit sunk in the polished surface of the cylinder. 
The inventor claimed that with this apparatus it 
was possible, by the use of a vernier, to read intervals 


of time to |, sooth part of a second, and that a 


motion of the projectile through ;)3 5th of a foot 
was distinguishable on the cylinder. In the follow- 
ing year he published a short note on the electrolytic 
separation of nickel from cobalt, basing his proposal 


_ on the fact that cobalt, like lead, was deposited as 


peroxide on the positive electrode of the current. 
During this period Dr. von Siemens had been en- 
gaged in a close study of the telegraph question, 
and in 1850he published in Poggendorff’s ‘‘Annalen 
der Phy. u. Chem.” a long article advocating the 
use of underground lines as maintaining a more 
equable resistance than air lines, as being less ex- 
posed to thunderstorms, and being out of reach of 
malicious injury. This involved the production ofa 
satisfactoryinsulated wire. Gutta-percha, which had 
already been tried in England with indifferent suc- 
cess, was chosen by Dr. Siemens, who, in conjunc- 
tion with Mr. Halske, made important improve- 
ments in the methods of applying it to the wire, 
originating the plan of causing it to flow round the 
wire, by drawing the latter through a hole in a 
box filled with gutta-percha, in a plastic condition 
under pressure, so that the gutta-percha flowed 
out round the wire, without there being any seam. 
To locate imperfections in the covering as it came 
from the machine, Dr. Siemens caused the wire to 





flow into a bath of acidulated water. The work- 
man kept one hand in this and the other in con- 
nection, through an induction coil, with the free end 
of the wire. If the covering was imperfect, the 
workman received a shock on the circuit being 
completed through the acidulated water. An- 
other important problem arose, however, when 
the cables were laid, viz., that of locating a fault, 
and it was here that Dr. Siemens’ theoretical know- 
ledge stood him in good stead. The mathematics in- 
volved are not, of course, of a high order, but they 
were perhaps beyond most of the practical men at 
that date. Several of these lines were laid in Ger- 
many, and experiments on them caused Dr. Siemens 
to recognise the important fact that such a cable 
acts in reality as an immense Leyden jar, and also to 
note the existence of earth currents during an aurora 
borealis. Ife also described in the same year his 
dial and printing telegraph, many forms of which 
were proposed by different inventors about this 
time. 

Six years later Dr. Siemens published an impor- 
tant paper on ‘‘ Duplex Telegraphy.” Taking up 
an invention of Dr. Guitt’s, he was able, with his 
considerable theoretical knowledge, to reduce it to 
a practical form, being essentially that now in use, 
though the same device was, at almost the same 
instant, hit upon independently by Herr Frischen, 
telegraph engineer of Hanover, and several others 
were also working in the same direction. This 
led to a controversy between Dr. Siemens and Mr. 
Edlund, who introduced a similar system on his 
Swedish telegraph lines in 1854. 

In 1857 Siemens contributed an important paper 
on ‘‘Electrostatic Induction and Retardation in the 
Cores of Cables,” giving a mathematical solution 
of some of the problems involved, and describing 
many experiments. In his mathematical work, 
however, he admits the priority of Sir William 
Thomson, but his numerous experiments were 
original, and could hardly, at that period, have been 
made by one not having the resources of a factory 
behind him. These experiments led him to support 
Faraday’s theory of electrostatic induction. 

Siemens’ method of locating faults in cables in- 
volved the measurement of resistances with accu- 
racy, and hence he was led to propose the use of, as 
a unit of resistance, a column of mercury 1 metre 
long and 1square millimetre in section. The use 
of a mercurial standard had, we believe, been pro- 
posed previously, but Siemens showed how to con- 
struct it, and at the time of its proposal the Siemens 
unit was probably the most accurate in existence. 
Very careful experiments were made to determine 
the temperature coefficient of the metal, which was 
carefully purified before use. His paternal affec- 
tion for his offspring, however, led him to advocate 
its adoption in place of the ohm proposed by the 
British Association, a course which he would hardly 
have recommended had he yielded less to his private 
feelings, as a savant of his eminence must have re- 
cognised that the adoption of an arbitrary standard, 
such as he proposed, would have been a step back- 
wards, equivalent to that of a nation pre- 
viously blessed with the metric system changing 
it for the English, in which the connections 
between the units of length, capacity, and weight 
are all arbitrary. Though his unit has been wisely 
rejected for the ohm, the most valuable part of his 
proposition has been adopted by the International 
Congress of Electricians, which has referred the 
ohm to a mercury standard one square millimetre 
in section, but about 6.3 per cent. longer than 
Siemens’ proposed unit. This action on the 
part of such eminent authorities reflects high 
credit on Siemens’ perspicuity, as his proposal 
of a mercury standard was published in 1860, 
and was violenty attacked at the time, though 
Siemens showed in his article a practical method 
of preparing such units, together with experimental 
proofs of the accuracy attainable. Siemens’ unit, 
owing no doubt to its accuracy and convenience, 
was used for some time by various of the cable 
companies, but it is now, of course, obsolete. The 
next thing Siemens turned his attention to was the 
pneumatic despatch of messages on the system now 
so common in London and other large towns. He 
published in the Journal of the Germano-Austrian 
Telegraph Society in 1866 an account of a number 
of experiments made to determine the velocity of 
the flow of air through smooth lead pipes under the 
high pressures which are essential in this class of 
work, and in regard to which previous experiments 
had left much undetermined. In the same year an 
account of Siemens’ method of determining the 





temperature of the sea bottom by means of the 
alteration in the resistance of a copper wire with a 
change of the temperature was published. This 
was another important outcome of his cable work. 
On January 17, 1867, Siemens published an ac- 
count of the principle of the dynamo which he was 
the first to reduce to a practical form, though 
Messrs. C. and S. Varley, had filed on Decem- 
ber 24, 1866, a provisional specification containing 
a description of an electric generator without per- 
manent magnets. This document was, according 
to rule, kept secret in the archives of the Patent 
Office for six months. Important as have been the 
results of the invention of the dynamo, it was only 
a logical outcome of the machine built by Wilde, 
in which a comparatively feeble magneto machine 
was used to maintain the magnetism of a powerful 
electro-magnet forming the field magnets between 
the poles of which the main armature worked. 
With such opportunities it was to be expected 
that Siemens should take out a great number of 
patents. There is no doubt that numerous good 
ideas are never proceeded with by their originators 
forlack of means to push the manufacture and sale of 
the invention, whilst on the other hand large manu- 
facturers often patent trifling details of engines, 
&c., which to the outsider seem changes of little 
monetary value. Indeed, either alone or in con- 
junction with his brother, the late Sir William, 
and others, Werner Siemens took out some dozens 
of patents, the first being one issued in 1842 for 
gilding by electrolysis, whilst the last, issued in 
1890, related to the measurement of energy ex- 
pended in constant and alternate current circuits. 
In 1847 we find the first patent for telegraphic 
apparatus, in which is described a printing tele- 
graph. The patents for covering wires with gutta- 
percha were issued a little later, and in 1850 an 
English patent was issued to him for various 
methods of working underground lines, including a 
printing telegraph, call bell, and other fittings. 
A kind of plough and excavator was also described 
for cutting the trenches in which the wires were to 
be laid. The various types of sending keys and 
relays devised by Siemens at different times are 
too numerous to mention, and many of them are 
still in use. They were the outcome of new con- 
ditions, as before his time telegraph lines were 
of comparatively short length, and submarine and 
subterranean cables were unknown. New problems, 
therefore, were constantly arising, and no one 
contributed more to their practical solution than 
Werner Siemens. His work on magneto machines 
seems to have commenced about 1853. One of the 
first of these machines, invented in 1855, is curious, 
being practically a Henry motcr reversed. In 
1856 a much more practical form of magneto was 
devised, in which a series of horseshoe magnets 
with a rotating coil between them, was used. This 
coil was the well-known Siemens armature, which 
held its own until the invention of the gramme 
ring armature, and formed a most important step 
in the development of the dynamo ; and in 1867 
Siemens, as already mentioned, hit upon the 
dynamo idea, and constructed a practical machine. 
This machine had ccording to the drawing then 
published, a Sieu.. armature and a simple horse- 
shoe magnet of a massive type, and in this respect 
was ahead of some of its successors, in which the 
field magnet was split up into a number of smaller 
ones, thus wasting wire, but the principle of the 
magnetic circuit was hardly understood by engineers 
till Dr. Hopkinson applied it so successfully to the 
predetermination of the characteristic curve of a 
dynamo. In 1868 an electrical range-finder was 
devised, which consisted essentially of two tele- 
scopes at the end of a measured base. Both of 
these being fitted with cross hairs and aligned on 
the object, electricity was employed to align an 
index at one of the stations parallel to the direction 
of the telescope at the other, and the range could 
then, of course, be determined. The Franco- 
German War seems to have given a decided bent to 
Siemens’ inventive powers, as we find him de- 
scribing, in 1870, a method for destroying hostile 
ships by means of a subaqueous torpedo car- 
ried by a small sailing boat. The steering 
was to be effected as follows: The rudder was 
arranged in such a way that a spring always 
tended to put it hard over to port, say. This 
tendency was resisted by a rubber bag, which was 
filled with air under pressure and tended to shove 
the rudder in the other direction. A leather pipe 
1000 ft. long communicated with this bag and with 
an air pump in another boat, the crew of which 
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were thus enabled to control the steering of the first 
boat, which carried the torpedo. The idea was still 
further elaborated during the years 1872 to 1874, 
an electric cable being substituted for the air hose 
at first suggested. 

About this time Siemens also appears to have 
begun work personally on the electric light, as we 
note that a self-regulating arc lamp was patented 
in 1873 ; his firm had already made several types 
of lamps for years. The distance separating the 
carbons was regulated in the new lamp by attach- 
ing them to nuts on a right and left-handed screw. 
This screw was turned round in one direction or the 
other by pawls operated by electro-magnets. 

To Siemens also belongs the honour of con- 
structing the first electric railway, which was put 
up at the Trades Exhibition of Berlin in 1879, and 
in the same year he read a paper on the sub- 
ject, in which he also referred to the possibility 
of transmitting energy from the coalfields of 
Westphalia in the form of the electric current, 
instead of, as then and now, sending the coal. 
- The line there erected was of narrow gauge, 
and formed a closed curve. The current was 
led to the motor along a centre rail, the return 
circuit being provided by the exterior rails. The 
loss under certain conditions of working of this 
experimental line is said to have been as little as 
40 per cent., a fine result for a first line, if the 
figures can be relied on. 

Another ingenious patent taken out at this date 
was an electric hammer, in which the reciprocating 
motion to the hammer was obtained by a sucking 
coil, a method which has been resuscitated of late 
years in electrically-worked rock drills. Another 
machine which has also been re-invented in 
America, is the magnetic ore separator, which was 
invented by Siemens in 1880, and reduced to a 
practical form. In the same year he invented 
an electric plough, which, however, has not, so 
far as we know, been practically taken up. About 
this time the measurement of the large currents 
used in electric lighting began to be of importance, 
and Siemens invented an erg meter in 1882, in 
which a clock drove a disc, on which a curve was 
drawn by a small wheel, the position of which was 
varied by electro-magnets according as the poten- 
tial and strength of the current to be measured, 
changed. The area of this curve was, of course, a 
measure of the energy expended in the circuit. 
Another erg meter, acting on a different principle, 
was invented in 1883. Other instruments of the 
same kind were produced in nearly every re- 
maining year of his life, his mental activity being 
maintained to the very end, which perhaps might 
have been postponed had Dr. von Siemens been a 
less enthusiastic worker. 








PETROLEUM IN THE ARGENTINE 
REPUBLIC. 

In the province of Mendoza, which is the fifth 
county of Argentina in point of importance for ex- 
porting products, there is a considerable petro- 
leum industry ata little place called Cachenta in 
the Department of Lujan. Cachenta is a locality 
famed for its mineral wealth, but has, as yet, only 
been worked in a desultory manner by occasional 


miners. Up to the present twelve perforations 
for petroleum have been made : 
Number. Metres. 
1. Depth 110 = No result. Abandoned 
~ yy 108°... Gaveasphaltum. ,, 
~ to 67 on +» good petroleum, 
but was spoilt by care- 
lessness 
oer 90 Worked 
5. 4, 108 ” 
. .- =e Spoilt by carelessness 
a 70 oresult. Abandoned 
RB. 's,:) OD Hot water, sulphurous. 
Worked 
% 4, 210 ss 
1. 5, -aa0 Abandoned for want of 
11 104 Si er - 1 
et! gs ( oe igns of petroleum 
12. ” 30 ore ” " ” 


The wells giving petroleum are Nos, 4, 5, and 9, 
and these are worked from the principal engine- 
house. The oil is run through pipes to two large 
tanks in the hollow, having a capacity of 200 cubic 
metres (7062 cubic feet) each. From these tanks the 
crude oil is conducted through 5-in. pipes to the 
principal dépét, which is located at a small village 
called San Vicente, 5 kilometres from Mendoza 
itself. At this dépdt there is a tank capable of 
holding 3000 cubic metres, and the distance the 





petroleum travels from well to dépét is 42 kilo- 
metres (24 miles). The property owned by the 
Campania de Petroles extendsover about four square 
leagues ; the works are established at the foot of 
a spur of the Cordilleras, which is one of the chief 
ribs of the Andine range, and here are to be found 
the workshops and tanks. The cost of the wells 
has amounted to over 574,000 national dollars. 
Items : 
Dols. 


Cost of 42 kilometres of piping 124,000 
0,000 


Three tanks... &e fd ae 30, 
Cost of works and working expenses 420,000 
To this must be added the perforation of the wells 
per metre, costing, more or less, 105 dols. (paper 
money). The petroleum finds a ready sale at the 
Rio Cuarto and Mendoza Gas Works, and with the 
Argentine Great Western Railway (running from 
Villa Mercedes to San Juan, 513 kilometres=318 
miles). This line has greatly benefited by the use of 
petroleum as a driving fuel for their locomotives, 
of which 12 burn that class of oil. The following 
statement of two engines running every day of 
the month is taken from the engine mileage sheet. 
Engine No. 50 (running on coal and wood) ran 683 
miles ; total coal consumed, 21,709 lb. ; wood, 1550 
cubic feet ; oil and tallow, 117 lb. ; total vehicles 
hauled, 10,383. Engine No. 51 (fired with petro- 
leum) ran 1312 miles, consumed 8593 lb. of coal 
and 35,155 1b. of petroleum, and hauled 24,484 
vehicles, using oil and tallow to the extent of 
174 lb. 


Résumé of Averages on the Two Engines. 

















| Average of 
| es eT ee 
, Oil and : 
_ ie Coal per | Tallow per Se yell 
u Mile by | Hundred | “Sriio 
3 each Miles by paneer y 
E Engine. each Basies 
Z Engine. — 
| Ib, | Ib, 
Engine ...| 50 sizes | “i738 15.20 
” 51 6.82 | 13.26 18.66 
| 26.79 petm. | 





Now that the benefits of using petroleum have been 
shown, it is not surprising that a railway company, 
which otherwise must pay some 3/. a ton for coal at 
Mendoza, should be large consumers of this native 
oil. In conclusion, this Petroleum Company of Men- 
doza, who have theirchief branch at Buenos Ayres 
(capital of the Argentine Republic), have a capital 
of 1,000,000 dols. paper. They have produced 
over 1500 tons of this fluid since the first boring 
(April, 1890). The price at which it is vended in 
Mendoza is 12 dols. gold (21. 10s.) the cubic metre 
(2.7d. per gallon), but changes according to the 
gold rate. The Argentine Great Western Rail- 
way takes about 10,000 cubic metres (2,210,000 
gallons) of this crude petroleum, deliverable 
at San Vicente station, but it is expected that 
piping will be laid down from there to the railway 
company’s engine shed at Mendoza, all down-hill, 
so that the transportation of the oil will in the end 
come out cheaper and quicker than the railway 
company can carry it. 





ROBERT JULIUS VON MAYER. 

HEILBRONN has at last made an act of reparation to 
Dr. Robert Julius von Mayer by erecting a statue in 
his honour. During his lifetime, he was dis- 
regarded and even scorned by his townsmen, who 
little thought that the humble physician, living in 
their midst, was even then successfully attacking 
some of the greatest problems of the age in general 
and cosmical physics. 

Mayer was born on November 25, 1814, in 
Heilbronn, a small town in Wiirtemberg, situated 
on the banks of the Neckar. His father was an 
apothecary ; and, though not very affluent, took 
pains to give his son the best educational advan- 
tages the place afforded. If, evenin our own days, 
the German gymnasia lay so much stress on classical 
instruction, it is small wonder that a mind like 
Mayer’s, which had a craving for the new learning, 
did not take kindly to the Latin and Greek that 
was the constant pabulum doled out tohim. He 
soon found his way to the University of Tiibingen, 
where he studied medicine, physiology, and other 
cognate subjects; and after some months of an 
itinerant life as ship’s surgeon, he settled down in 
1841 to a quiet practice in his native town. 





His philosophic mind was soon taken up with 
speculations on the nature of heat. He rejected 
the material theory, as he saw it to be inconsistent 
with facts and the dawning principle of the con- 
servation of energy. He was gradually led to 
inquire into the relation which he believed to exist 
between the heat that disappears in any cycle of 
operations and the mechanical work done. This 
investigation led to a paper on the mechanical 
equivalent of heat. Like the early efforts of some 
other distinguished investigators, this paper was 
not at once appreciated. Poggendorff declined to 
insert it in his celebrated periodical publications. 
Mayer then sent it to Giessen, where Liebig im- 
mediately recognised its great merit, and gave it 
forthwith a place in his Annalen. This was in 
1842. 

It is one of the extraordinary coincidences in 
the history of scientific discovery that while Mayer 
was deducing from purely theoretical considera- 
tions the dynamical equivalent of heat energy, an- 
other master mind, far remote from Heilbronn, was 
extracting from the friction of solids against 
liquids, and solids against solids, a numerical value 
for the same important physical constant. This 
was our own James Prescott Joule, of Manchester. 
These two great men were working simultaneously 
and unknown to each other at precisely the same 
subject. Their methods were very different : the 
physician of Heilbronn argued from theory ; the 
philosopher of Manchester based his views on the 
unimpeachable evidence of experiment alone. It 
is curious to notice how closely the results ob- 
tained from such widely different methods agreed 
with each other. Mayer in 1842 gave us the 
mechanical equivalent 771.4 foot-pounds per deg. 
Fahr. In 1849, Joule gave the number 772, whilst 
in 1878, after years of careful experimental work, 
he gave 772.55 as his final value. So close an 
agreement enhances the merits of Mayer's re- 
searches, without in any way detracting from the 
classical labours of Joule. ‘‘In the firmament of 
science,” says Tyndall very appositely, ‘‘ Mayer 
and Joule constitute a double star, the light of 
each being in a certain sense complementary to 
that of the other.” 

The dynamical theory of heat led Mayer into 
another vast field of inquiry. In 1848, he published 
his remarkable essay on ‘‘ Celestial Dynamics.” 
In this work he examined the emission of solar 
heat, and put forward a bold theory to account for 
the maintenance of the energy of the sun. 

With his keen intellectual eye, Mayer saw inter- 

lanetary space swarming with small solid masses. 

e imagined a continual rain of these to be pour- 
ing down on the body of the sun and restoring to 
our luminary, by their impact, the energy lost by 
radiation into space. Contemporary science has 
banished from its vocabulary the vide planétaire of 
certain physical astronomers, there being a con- 
siderable body of evidence to show that space is 
filled with cosmic masses differing from one another 
in size, shape, and speed. They are the meteors 
that flash across our skies or crash down upon our 
earth ; they, too, are the constituents of Saturn’s 
rings, of our comets, and possibly also of the far- 
distant nebule. 

Mayer was content to find in these swift-moving 
asteroids the energy necessary to compensate for 
all solar losses. The same view was ably put for- 
ward in later years by Sir William Thomson (now 
Lord Kelvin); but recent researches, while ad- 
mitting the validity of the meteoric theory, look to 
some other cause to supplement the energy due 
to the incessant showers of these masses. 

With Helmholtz, they find a sufficient cause in 
the contraction of the solar diameter, which, though 
imperceptible in historic times, must be ever going 
on. By this process each particle, especially of 
the outlying parts of the sun, moves inward towards 
the centre of gravitational attraction, and each such 
movement we know must be attended by a corre- 
sponding evolution of heat. 

In his famous essay, Mayer allowed himself to 
speculate on the possibility of a resisting medium 
filling all space. He was induced to deal with this 
fascinating question by the regular diminution 
said to be noticed in the periodic time of revolu- 
tion of Encke’s comet. It was remarked that this 
perplexing wanderer reached its perihelion distance 
a few hours earlier on each return. Its orbit is an 
ellipse of no great eccentricity, so that its visits 
occur every 3t years. Frequent opportunities were 
thus afforded for computing the retardation ; and 
not only in Encke’s and Mayer’s time was it care- 























Dec. 16, 1892.] 


ENGINEERING. 


759 








fully noted, but as late as 1875 the celebrated Von 
Asten of Pulkowa satisfied himself that there was 
evidence of a constant retardation, but not, how- 
ever, as great as that assigned by Encke. It is, 
at least, a little curious that Mayer did not see in 
the meteoric masses which he rightly supposed to 
be more abundant in the neighbourhood of the sun, 
a possible cause of this stated retardation. There 
are many eminent students of solar physics who 
to-day attribute the zodiacal light, and in part also 
the coronal phenomena observed during solar 
eclipses, to clouds of meteoroids profusely scattered 
and rapidly revolving round the sun. 

The nature of sun-spots also engaged Mayer’s 
attention. He argued that these spots were only 
rents in the outer, the photospheric envelope of 
the sun, which allowed us to see the less luminous 
layers of fiery molten matter below. So far his 
views are in harmony with theories accepted to- 
day. Only Mayer attributed the rents in the 
photosphere to clouds of his meteoric masses 
plunging down on the body of the sun. This view 
is plausible ; it is, however, insufficient to account 
for the vast additions of energy needed to compen- 
sate for solar losses. Secchi’s latest theory, which 
is still in favour, admits that the spots are rents in 
the photosphere, caused, not by masses falling from 
space, but by matter projected upwards with 
cyclonic violence from the more central regions of 
the sun. This erupted matter consists of highly- 
heated metallic vapours, which, after considerable 
cooling, descend upon the photosphere, and there 
form depressions, necessarily less luminous than 
the surrounding parts. It is only right to add 
that no theory yet advanced accounts satisfactorily 
for all the phenomena of sun-spots. 

Mayer fearlessly extended principles of dynamics 
on to the work done by living organisms. His 
paper on ‘‘ Vital Dynamics” deals with the organic 
functions of the animal and vegetable kingdoms, 
and is full of interesting facts and of valuable 
deductions. 

His mind was undoubtedly absorbed with the 
numerous applications of the principle of the con- 
servation of energy, which he greatly contributed 
to establish on a svulid basis. His first papers were 
received with some degree of diffidence ; but the 
labours of Joule and of Thomson strikingly con- 
firm his conclusions, and the scientific world at last 
awoke to the merit of the work done by the obscure 
physician of Heilbronn. It was only then that the 
veil of neglect was lifted, and that some degree of 
recognition began to light up the last years of 
Mayer’s anomalous life. He was ennobled by his 
sovereign ; our own Royal Society awarded him in 
1871 the Copley Medal ; and we now learn that his 
fellow-townsmen have at last done befitting honour 
to the memory of a scientific investigator of the 
first order, whose imperishable glory it is to have 
been among the founders and ardent propagators 
of the dynamical theory of heat. 





NOTES. 
Tue Society or Navat ARCHITECTS AND MARINE 
ENGINEERS. 

Tue preliminary organisation of a new technical 
society, which is to bear the above title, has just 
been effected in America. In spite of the very 
considerable development of the shipbuilding 
industries in America, there has, it appears, been 
no society there at the meetings of which engineers 
engaged in these particular branches could compare 
notes, and contribute tothe progress of the science 

_ of naval architecture and marine engineering. The 
new society will supply this need, and, judging 
from the very practical nature of the papers read 
before sister technical societies in the States, there 
is every reason for hoping that the transactions 
of the new body will prove very valuable reading. 
There will be five classes of members, as follows: 
Honorary members, not to exceed 25 in number ; 
ordinary members, who shall have been engaged 
in responsible positions in the practice of their pro- 
fession for at least three years ; associates, to con- 
sist of those who, by profession, occupation, or 
scientific attainments, are qualified to discuss the 
qualities of a ship and her propelling machinery ; 
juniors, to consist of graduates of technical schools 
of established reputation, or persons who have had 
not less than two years’ experience in marine 
engine works or shipyards; fellows, to consist 
of those who are in sympathy with the develop- 
ment of naval architecture and marine engineer- 
ing, and who contribute not less than 200 dols, to 





a permanent fund for the advancement of the in- 
terests of the society. The annual subscriptions have 
been fixed at 5 dols. for members and associates, 
and 3 dols. for juniors, with entrance fees of equal 
amounts. The first President of the Society is 
Mr. Clement A. Griscom, of Philadelphia, and 
amongst the vice-presidents we note the names 
of Mr. Theodore Wilson, Chief Constructor U.S.N.; 
Mr. Ch. H. Cramp, of Messrs. Cramp and Sons, 
and Commodore G. W. Melville, Engineer-in- 
Chief U.S.N. The secretary is Mr. W. L. Capps, 
1710, F-street, N.W. Washington, D.C. The first 
meeting of the society will probably be held at 
New York in May next. 


THREE Montus’ SHIPWRECKS. 

Lloyd’s have issued their return of shipwrecks, 
which indicates a very low rate of mortality 
amongst vessels—the lowest for a long time—but 
it is curious to note that steamers account in large 
measure for this decrease, a circumstance doubt- 
less explained by the fact that as a rule the age of 
steamers is very much less than ships. The follow- 
ing table is suggestive, giving the percentage of 
sailing vessels to the total lost : 
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Quarter. 
| Per | | Per 
Number} Tons. |Cent. of Number; Tons. Cent. of 
| Sail. | Sail. 
September | 166 99,788 | 62.6 | 204 135,167 | 48 
June «| 169 | 119,382; 55 167 | 108,328} 59.5 
March sel 284 | 183,452) 55.8 256 | 167,140) 51.3 
| | | | 








Weather conditions have materially assisted to 
bring about the low rate of the past quarter, for we 
find on examining the details that wrecks and ships 
abandoned at sea are much fewer in number, and 
these, as a rule, form a third to a half of the total. 
In the report now issued wrecks account for the 
loss of 84 vessels of 47,516 tons, and of these only 
18 were steamers, mostly of iron, while 66 were 
sailing ships, largely wooden. Fifteen vessels of 
10,016 tons, all ships, with the exception of one 
small steamer, were abandoned at sea; and nine 
vessels, all sailing ships, representing 6,345 tons, 
have never, since departure, been heard of, and 
their chances of recovery are given up as forlorn. 
Equally hopeless is the fate of the crews. Ten 
ships of 6,714 tons were burnt, including three 
small steamers, while seven vessels of 5,684 tons 
were lost in collision, and here, as may be supposed, 
steamers and ships are equally liable to disaster. 
A fifth of the total ‘‘ losses” have been broken up 
or condemned, while 11 small craft have foundered. 
That wood and composite ships are fast disappear- 
ing is evidenced by the fact that about one-half of 
the total were built of wood, nearly all ships ; 37,762 
tons were of iron, the majority being steamers, 
and only about 14 per cent. of steel—10 vessels of 
13,934 tons. Holland, Norway and France have a 
ratio of sailing ship losses of from 1.30 to .72 per 
cent., while America tops the ratio of steamer 
losses. It is in their case but .34 per cent., while 
Britain is .30 percent. Over all the rate in no 
case reaches 1 per cent.; the average, indeed, is 
nearer one-half per 100 tons, and in the case of 
Britain it ig but .41 per 100 tons, so that there can 
be little question of the superiority of the ship- 
building of to-day, especially when one considers 
the great age and constructive material of many of 
the craft lost. 


ENGINEERING CONGRESS AT THE WoRLD’s Farr, 
CHICAGO. 

It has been decided to hold an Engineering 
Congress in connection with the World’s Fair at 
Chicagonext yearfrom Monday, July31, toSaturday, 
August 5. With the aid of the more important 
engineering societies of America, a strong committee 
has been formed for the purpose of making all the 
necessary arrangements, and it is intended to invite 
papers from leading engineers on their special 
branches of engineering science. It is intended, 
as far as possible, to have the papers printed early 
in the year, so that copies can be obtained, though 
not for publication, by those desiring to take part 
in the discussions which are to be held on the 
papers. The latter are to be read in abstract only, 
which will save valuable time for the discussions. 
Papers on new and important constructions, 
machines and processes, experiments and investi- 
gations, will be welcomed from all, but such papers 
will only be accepted for reading on the advice of 
the officers in charge of the arrangements for that 





particular division of engineering to which the 
paper relates. All the papers will be published in 
English ; those in other languages, if accepted, will 
be translated, but the discussions may be in French, 
Spanish, or German, as well as in English, inter- 
preters being provided when necessary. Formal 
invitations to participate in the Congress will be 
issued to all the leading engineers of the world, and 
it is to be hoped that a good proportion of British 
will find themselves able to accept. The entire 
proceedings of the Congress will be published, and 
copies sold at cost price to engineers who may 
subscribe for them. At the close of the Congress 
a number of excursions will be made to points of 
engineering interest, the details of which have not 
yet been settled. To facilitate the work, the 
Congress has been divided into seven divisions, and 
the names of the secretaries are given below, 
and to them all inquiries, &c., should be addressed: 
Division A, Civil Engineering ; Secretary, Mr. F. 
Collingwood, 127, East Twenty-third street, New 
York. Division B, Mechanical Engineering ; 
Secretary, Mr. F. R. Hutton, 12, West Thirty-first 
street, New York. Division C, Mining Engineering; 
Secretary, Dr. R. W. Raymond, 13, Burling Slip, 
New York. Division D, Metallurgical Engineering; 
Secretary, Dr. R. W. Raymond, 13, Burling Slip, 
New York. Division E, Engineering Education ; 
Chairman, Prof. I. O. Baker, University of [linois, 
Champaign, Ill. Division F, Military Engineering ; 
Secretary, Major Clifton Comly, Governor’s Island, 
New York Harbour. Division G, Marine and 
Naval Engineering; Secretary,- Commodore G. 
W. Melville, Engineer-in-Chief, U.S. Navy, 
Washington, D.C 





LIVERPOOL WATER WORKS AT 
VYRNWY. 

At the meeting of the Liverpool Engineering Society 
on the 7th inst., Mr. George F. Deacon read a paper on 
the Vyrnwy Works, which will be discussed at the 
meeting on the 2ist inst. The Vyrnwy masonry dam, 
the author stated, was remarkable as the first high dam 
in which a by-wash has been avoided by permitting the 
whole of the surplus water to flow over the sill and down 
the apron tothe river below. Having investigated the 
subject on the Continent, he was led to believe that the 
reluctance to adopt this method had arisen from a fear— 
probably not on the part of the engineers themselves—that 
serious wear of theapron would result. This fallacy was, 
no doubt, due to the incorrect interpretation of the phe- 
nomenon of wear in rocky rivers by gravel and sand pro- 
pelled by water, and in stone mill dams, infront of which 
detritus so :apidly collected that all sign of a pond disap- 
peared in a few years, and gravel and boulders were then 
rapidly hurled over the sill with every flood. Of-serious 
mechanical wear, either of rock or iron, by water alone, 
the author had found no evidence. A manifest advantage 
of utilising the sill of the dam as an overflow was the 
great width it generally afforded. It was desirable to 
construct the apron of such form that the water dis- 
charged over the sill would be directed horizontally at the 
level of the river below the dam ; hence the bench pro- 
jecting like a horn at the back of the masonry, some 46 ft. 
above the rock foundation. 

As it was clear that no portion of the dam was weaker to 
resist the water pressure than its junction with the rock 
foundation, it was sufficient to investigate the resistance 
of this level. A few of the more interesting facts, relat- 
ing to the conditions of equilibrium of a vertical section of 
the dam 1 ft. thick, resting upon the deepest part of the 
foundation rock, were given: (1) Although the back- 
water is 45 ft. deep, the amount by which it reduces the 
overturning moment of the lake water was only 4} per 
cent. In other words, the dam required practically the 
same section as if its foundations were level with the 
back-water instead of being 45 ft. below. (2) Thestability 
was slightly greater when the reservoir was full than 
when it was empty—the additional pressure required to 
crush the inner toe of the masonry when the reservoir 
was empty was somewhat greater than the additional 
pressure required to crush the outer toe when the re- 
servoir was full. (3) The maximum compressive stress 
within the masonry or foundation was near the inner 
toe. It occurred when the reservoir was empty, and 
might approach a pressure of 9 tons per square foot. 
(4) The maximum compressive stress within the masonry 
or foundation with the reservoir full was near the outer 
toe, and might approach a pressure of 7.63 tons per square 
foot. At no part of the masonry could the stress exceed 
these intensities. In 1885 15 blocks of stone and concrete 
were carefully quarried from different parts of the in- 
terior of the omg | and were tested by Messrs. David 
Kirkaldy and Son. The average compressive stress under 
which these showed the first sign of failure was 263 tons 
per square foot. The average stress under which they 
gave way was 294 tons per square foot. The minimum 
stress at which any block showed the first sign of failure 
was 181.4 tons per square foot, and the stress at which 
the same block gave way was 198.7 tons. Eleven blocks 
of ‘the rock used for the masonry and materials of the 
concrete were tested under compression by Professor 
Unwin. They gave a mean ultimate strength of 823.4 
and a minimum of 733.4 tons per square foot. In addi- 
tion to these a number of 9-in. cubes of concrete made 
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during the progress of the works were tested with much 
the same results by Professor Unwin and Messrs. Kir- 
kaldy and Son. 

Nearly all the concrete tests exhibited a remarkab!e 
and important feature. The fractures took place in the 
manner usual with brittle materials by shearing of the 
material in such directions as to leave a pyramid stand- 
ing ; but this shearing very generally took place through 
the solid stones, large and small, and did not follow the 
cement mortar joints. No better proof than this of the 
excellence of the materials and their manipulation could 
be afforded. By using a large proportion of ground rock 
instead of river sand, the cement mortar was rendered 
almost as plastic as lime mortar; the water tightness 
became entirely satisfactory, and the strength was not 
reduced. The rock used was clay slate, with nearly the 
same composition as the river sand. 

The strengths of the composition of the mortar were in 
every case greater where the briquettes were kept under 
a damp cloth for the whole period of 12 days and 12 weeks 
respectively, before being tested, than where they were 
kept under the damp cloth for only 18 hours and im- 
mersed in water for the rest of the period. In the lime- 
stone district the unwashed sea sand made a mortar of 
almost precisely the same strength as the washed river 
sand, and both gave a higher strength than the river sand 
unwashed. In both districts the washed river sand is 
inferior to the ground rock. In the Silurian district the 
ground rock and river sand in equal proportions gave 
about the same strength as the ground rock. In relation 
to the strength of the pure cement, the strengths of all 
the compounds were remarkably high. Thus, while the 
proportion of cement was reduced to 14.3 per cent., the 
strength of the Silurian district crushed rock briquettes 
kept under the damp cloth, and tested after 12 weeks, 
was only reduced to 43 per cent., and that of the immersd 
briquettes only to 28.5 per cent. (which latter figure was 
shown by other tests to increase after a longer period 
more rapidly than the percentage of the damp cloth 
briquettes), while in the case of the crushed limestone 
6 to 1 mortar they had the still more remarkable fact that 
48 and 40 per cent. respectively of the strength of the 
pure cement was preserved. In proportions of sand and 
cement from 2 tol up to 6 tol the proportion of the 
strength of the pure cement P| was about twice 
the proportion of cement to the aggregate. This, so far 
as the author is aware, was the highest result yet attained 
except with crushed limestone. The rate of improve- 
ment in the manufacture of Portland cement, as well as 
the better knowledge of mortar-making, might be judged 
from the fact that 27 years ago, Mr. Grant, using Thames 
sand in the proportion of five parts to one of Portland 
cement, obtained, after 52 weeks, less than one-fourth 
the strength of Vyrnwy mortar made in the same propor- 
tions and tested at the end of only 12 weeks. The in- 
creased plasticity of this mortar was explained by the fact 
that the finer portions of the crushed stone and the 
cement contained in the aggregate sufficed to form a 
complete envelope around each coarser particle, in which, 
during manipulation, the coarser particles readily rolled 
or slid, and which, filling all interstices, rendered them 
water-tight. To this, and to great attention to perfect 
consolidation by punning, the remarkable water-tightness 
of the Vyrnwy masonry and concrete was attributable. 
Mr. Deacon then proceeded to describe the general 
method of construction of the reservoir of Lake Vyrnwy, 
of the aqueduct, and of the Mersey Tunnel, all of which 
have been illustrated and described in ENGINEERING (see 
vol. xlvii., pages 99, 125, and 152, and vol. liii., pages 739 
and 767). 


THE APPLICATION OF FORCED DRAUGHT 
TO MARINE BOILERS. 
To THE Epiror OF ENGINEERING. 

Sirn,—We are pleased to have applications for copies of 
our tube and tubeplate protection shields from engineers 
at home and abroad, through the medium of your valu- 
able paper. 

Concerning this leaky tube question, Mr. Editor, Mr. 
Dixon says (November 25) the difficulty is easily solved 
by our system and well known to all. I may as well ask 
him, through your medium, why he or others have not 
adopted it. He means to say it isan incumbrance. The 
only incumbrance about it is the carriage of a few fire- 
bricks, and the passing of the same into the combustion 
chamber. I perceive he is a believer in thin tubeplates, 
but we are of opinion that thin tubeplates will be short- 
lived. The methods I see some of your correspondents 
adopting, such as fastening the tubes to tubeplates, and 
their methods of circulation, we consider not at all 
reliable. 

The most general reason assigned for leaky tubes is the 
arrangement of the common combustion chamber in 
double-ended boilers. This question has been partly dealt 
with before, and it would appear that boilers with common 
combnstioa chambers cannot be run with forced draught. 
Thare is onereason why the common combustion chambers 
in double-ended boilers should be more trying to the tube 
ends than combustion chambers of separate furnaces of 
ordinary return tubs boilers. Where there is a water space 
at the back, the flame will impinge on the surface of that 
water space, and the temperature of the gases be largely 
reduced before entering the tubes or striking the tube- 
plate; but we must try to prevent the flame from entering 
the tubes until it has been circulated in the combustion 
chamber around the solid plate. So what this reduction 
of temperature practically is, is @ matter upon which we 
can only form surmis2s, as we know so little about 
furnace temperatures ; at any rate, the dividing of common 
combustion chambers by transverse brick walls has not 
been found a safe expedient, although there has been 
trouble enough with boilers where water-space divisions 


have been used. In long double-ended boilers the expan- 








sion of furnaces, tubes, and combustion chambers on one 
hand, and the shell on the other, are greater than in short 
single-ended boilers ; but here again we want information 
about the metal, temperatures of furnace, combustion 
chambers, and tubes and shell r3spectively. Such informa- 
tion would not be difficult to get in a rough manner, but 
with sufficient accuracy to form a guide toaconclusion. No 
doubt on the two matters, the expansion and circulation, 
or the neglect of them, have rested the most of our boiler 
troubles, and instead of reducing the amount of responsi- 
bility and anxiety of our chief engineers, it seems to be the 
inventors’ intention to increase their responsibility—with 
more engines, to wit, as illustrated in your medium. We 
firmly adopt ‘‘Chief Engineer, R. N.’s,” system, and uphold 
his statements as to the over-heating of tubeplates, for we 
believe this to be the real factor of mischief, assisted by 
excessive expansion and too rapid contraction. If any 
of our leading engineers would try the experiment of 
enamelling their tubeplates and tube ends on the water 
side, they will ‘soon find the cause of leaky tubes. Now 
we must declare that it is the overheating of the tubeplates 
that is the sole agent of the mischief. If you examine 
your combustion chambers, after a long voyage under 
forced draught, =~ will find the lower part of the tube- 
plate immediately above the contact joint of tubeplate 
and furnace a bluish colour, and round the two lower rows 
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of tube ends there is nothing to be seen but the effects 
of scorching, simply caused by overheating. One can 
conceive at this point that the heat may be transmitted 
more rapidly to the water in the boiler owing to the 
intensity of the flame. 

It is here the mischief is done by there being nothing but 
aseething mass of foam in contact w‘*’. the tubeplate, and 
here it feels the first attack of cold air on the firedoor 
being opened or a bar dropping out of firegrate. On this 
part of the tubeplate starting to contract, thin jets of 
vapour will be seen to start forth; the solid water has 
reached the plate, and the tube ends are like so many 
safety valves discharging into the furnaces faster than it 
can be pumped into the boilers through the feed valves. 
Now we, as engineers, know it is our duty to protect 
tubeplates, but, alas ! we expose them more than we pro- 
tect. We can thoroughly understand an engineer saying 
we ease the fans during cleaning operations ; this is logical 
enough, and what is practically experienced, and is all 
very well when we are at peace with all nations, but in 
event of actual warfare and a ship meeting with a more 
formidable foe, speed is what will be required with the en- 
gineer rather than slowing hisfans. No, he will rather try 
to increase their velocity ; combustion will then be forced 
to its utmost, and we will have to stand by and see the 
makeshifts melting into the combustion chambers, and 
the result will be we cannot keep water in the boilers, 
and, well, naturally we will fall a prey to our formid- 
able friend following in our wake. We know that the 
makeshift ferrules have been a cure, but they want a cer- 
tain amount of protection as well as the tube ends, as we 
illustrate in our improved appliance shown by_the 
annexed diagram, which will remedy the defect. They 
are manufactured of compound fireproof material, are 
strong, light, and durable, and will last a considerable 
time, while they are cheap and easily replaced. Hoping 
this may be of interest to you, 

MuvRRAY AND PATTERSON. 
71, Bridgend, Linlithgow. 

P.S.—In answer to Mr. Cabena regarding the question 

if 6000 lb, is the ultimate resistance of expanded tubes 








under the conditions of temperature as found in boilers 
in action under forced draught, I cannot inform him if 
such is the case, but last winter experiments were tried 
by several experts. The tubes experimented on were 3 in. 
in diameter, 70 in number, and made of best Yorkshire 
iron, when the maximum holding power was found to be 
over 21,000 lb., the minimum being 6500 lb. ; however, in 
these experiments the racking to which a boiler is sub- 
jected due to unequal expansion, is not represented nor 
could it be ascertained, but in all cases the holding 
power was found sufficient to constitute the tube an 
efficient stay. 





To THE Eprror oF ENGINEERING. 

Srr,—I am afraid I have already trespassed too much 
upon your valuable space, but must ask the favour of one 
more insertion, in answer to the letters from correspon- 
dents which appeared in your issue of the 2nd inst., on 
the subject of ook draught. 

Mr. Dixon, in his letter dated the 27th ult., expresses 
a desire to be informed what I mean by “‘ direct heating 
surface,” and I am most happy to comply with his 
request. Direct heating surface, from my point of view, 
means all heating surfaces except the tubes, including 
the furnaces above the firebars, the combustion chamber 
sides, and tubeplate—also Galloway tubes if fitted. 
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In the table he gives of the relative firebox heating 
surface to grate area of different locomotives, there is a 
range of from 3.53 in the Belgian express to 7.75 in the 
London and North-Western ‘‘ Teutonic,” showing the 
proportion in the latter case to be more than double that 
in the former. As I havé no means of verifying these 
figures, I can only take them for granted ; and as doubt- 
less both engines work equally satisfactorily, this would 
tend to show that the proportion of direct heating surface 
to grate area is not very important as regards the pre- 
vention of leaky tubes. 

In his comparison of the direct heating surfaces of 
locomotive and of marine boilers, he has, in the former 
case, taken the heating surface of the firebox, which is 
— the furnace and the combustion chamber, and 

as compared it with a marine boiler having return-tubes ; 
but, in considering the latter, he appears to have omitted 
the furnaces from his calculation, and probably the 
Galloway tubes also—which I believe are titted in the 
Blanche, as I know her sister ship the Blonde is provided 
with them. So that, if he accepts my definition of direct 
heating surface, and reconsiders his calculation, I think 
he will find that my comparison is not very far wrong. 

I notice that both in his last and also in his previous 
letter, Mr. Dixon has a ee with a 
certain amount of satisfaction—that the maximum indi- 
cated horse-power in ships of recent construction has 
been obtained with boilers having separate combustion 
chambers and lower air-pressures, which means larger 
and heavier boilers. This satisfaction I can quite under- 
stand on the part of an engineer who is not concerned as 
to the saving of valuable space and the reduction of 
weights on board a man-of-war; but I fancy a constructor 
would view the question very differently, and, considering 
how rarely the higher speeds are required in the Navy, it 
would be of immense advantage if, when designing a ship, 
higher air-pressure in the stokeholds could reckoned 
upon for obtaining the requisite indicated horse-power to 
drive the vessel at full speed. This has already been 
tried, resulting in failure, but by resting content with 
the reduced air pressures now recommended, we admit 
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defeat too readily ; no moderate expense should therefore 
be spared on the part of the Admiralty in carrying out 
experiments to determine the type of boiler most suited 
to the requirements of the Navy. 

The further explanation offered by ‘‘Chief Engineer, 
R.N.,” concerning his theory of the holes in the tubeplate 
enlarging while the tube ends contract, during the process 
of cooling, does not appear to require any further remarks 
on my part other than those I have already made in my 
previous letter—unless he contends that this theory only 
applies to the tubeplate when what he calls the critical 

int is reached and overheating takes place. If such is 

is meaning, all I can say is, it is a most extraordinary 
coincidence that this condition of things is reached in 
some boilers when worked with open stokeholds, while in 
others (as in the Polyphemus, for instance) this critical 
point is not reached with an air pressure of 3in. He also 
states that probably ‘‘ with a boiler fitted with separate 
combustion chambers, the tubeplate is always below the 
critical condition,” but as to why this should be the case 
he gives no explanation. 

I notice that further on in his letter he admits that 
‘if a piece of plate with but few holes were free to ex- 
pand in all directions when heated, the distances of the 
centres of the holes would vary, and accommodate them- 
selves to the new condition of things. ” TI should like to 
ask him whether the fact of increasing the number of 
holes, so as to resemble an ordinary tube-plate, would 
interfere with the distances of the centres of the holes 
varying as required by the law of expansion. I cannot 
see any reason why it should. I also recognise the fact 
that a tubeplate as now fitted is, as he says, a complex 
arrangement, and that ‘‘the accommodation due to ex- 
pansion must take place in the line of least resistance,” 
which to my idea should be from the centre to the outer 
edge of the tubeplate, and for which adequate provision 
should be made. I can quite understand that if the plate 
is not free to expand in all directions, it will become dis- 
torted, and if stayed at intervals it will buckle. 

If Mr. Cabena will take the trouble to read carefully 
my letter which appeared in your issue of the 21st of 
October last, he will find that I did not contend that a 
corrugation in the tubeplate, or in the combustion cham- 
ber sides, would prevent buckling. I stated that it was 
the fact of staying it at intervals which caused the plate 
to buckle, and the plan I advocated was to reduce the 
thickness of the plate, and to fit every tube as a stay, so 
as to make the buckling practically impossible ; but the 
advantage of this arrangement would be, to a great ex- 
tent, neutralised, if the expansion of the tubeplate and 
the combustion chamber sides were not provided for. 

The results of the experiments he describes must be 
quite apparent to anyone who has carefully considered 
the subject, and fully indorse my views as to the desira- 
bility of reducing the thickness of the tubeplate, and 
making every tube an efficient stay. 

I will take this opportunity of informing Mr. Cabena 
and other correspondents that I am perfectly aware that 
Mr. Yarrow has frequently advocated thinner tubeplates, 
and I have always considered this suggestion of his to be 
in the right direction. 

I am, Sir, yours faithfully, 
December 13, 1892. H. Benzow, R.N. 





THE TREATMENT OF MARINE BOILERS. 
To THE EprToR or ENGINEERING. 
S1r,—With reference to Mr. Wilson’s valuable paper on 
‘* Treatment of Marine Boilers” in your issue of November 
4, he mentions the fact that when producing circulation by 
drawing the water from the bottom of boilers and discharg- 
ing it through the feed-valve it is customary to stop when 
steam is showing, or nearly so. I may state that I have 
used this means of heating in various steamers that I have 
been with, and in all cases continue to circulate until there 
is a pressure of 80 lb. per square inch before stopping. I 
perfectly agree with him in his mode of treatment, and 
from experience have foundit the best way to treat marine 
boilers. In allcases when I have an opportunity I fill the 
boilers with salt water, and at the termination of the 
voyage I find them in a much better condition than when 
filled with fresh. Our passage is usually a short one, ex- 
tending from eight to ten days, according to the state of 
the weather. 
I remain, yours very truly, 
ARCHIBALD WALKER, 
Chief Engineer, s.s. State of California. 
69, Paisley-road, W. Glasgow, December 8, 1892. 








LEAKY TUBES. 
To THE EpiToR OF ENGINEERING. 

Srr,—After all that has been said regarding the leaky 
tubes in boilers, I think we may conclude that the only 
cause of leakage is the overheating of the tubes at the 
firebox end. It would appear that, when only natural 
draught is employed, the natural circulation of the 
water in the boiler is sufficient to displace the steam 
between the tubes and to prevent the tubes from over- 
heating, but whenever a forced draught is employed then 
the natural circulation of the water is not sufficiently 
— to displace the steam which is being rapidly 

eveloped at the firebox end of the tubes; the result is 
that the tubes soon become very highly heated, and 
loosened in the tube sheet. I believe there can be no 
question but what this is the cause of the leaky tubes, 
which have been so much discussed lately, and that we 
will all admit that if there was a very rapid circulation of 
pure water directly through the spaces between the tubes, 
no overheating could possibly occur. 

This being the case, it would appear that the rational 
thing to do ia to employ a forced circulation of water in 
the boiler whenever a forced draught is employed. 
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Some of your correspondents propose to pump the 
water out of one part of the boiler into another part. 
This, if done on a sufficiently large scale, would no doubt 
diminish the difficulty to some extent, but in marine 
boilers under a forced draught is there any such thing 
as solid water to pump? 

In experiments which I have been conducting during 
the last two years, I find that where the fire is very hot 
and the heating surface very great in proportion to the 
water, a forced circulation is a sine qué non, and that this 
is very easily accomplished without the aid of any other 
machinery than that already ee on shipboard. 
Suppose that the boiler pressure should be 150 lb. to the 
square inch; I should then have the pressure of my feed 
water 200 1b. to the square inch, and should have it escape 
from the feed-pipe into the boiler through a small orifice, 
which may be automatic, and which will maintain a 
constant difference of pressure of 501b. to the square 
inch between the water in the feed-pipe and in the boiler. 
This will give a solid stream of dense water escaping 
through an orifice with a force of 501b. to the square inch, 
and this can be made to operate on ten times its volume 
of the surrounding water in the boiler after the manner 
of an injector. 

In its application to a marine boiler the water jet would 
suck water from the coolest part of the boiler and force it 
directly between the tubes in the hottest part of the boiler. 
Thus we should have a constant stream of solid water im- 
pinging on the tube sheet and the ends of the tubes exposed 
to the highest temperature. It isa plan very easy and 
cheap of construction, applicable to any kind of boiler, 
and a complete remedy for the evils referred to. In my 
experiments I find it is all that can be desired. The 
placing of iron thimbles in the ends of the tubes is only 
an expedient. Thesethimbles are expensive, they rapidly 
burn out, they obstruct the draught, and, by covering up 
the most effective part of the tube, they diminish the 
power of the boiler and consequently the speed of the 
ship. In expressing my firm belief in the efficiency of 
this system, I must, however, plead guilty of having 
patented it, and therefore of being an interested party. 

Yours truly, 
Hrram S. Maxim. 

Baldwyn’s Park, Bexley, December 8, 1892. 








ENGLISH COMMERCIAL ENTERPRISE 
ABROAD. 
To THE EpiTor or ENGINEERING. 

Sir,—British manufacturers cannot well afford to speak 
their minds freely in reply to the letters in your valuable 
paper of October 28 and 9th inst. on the above subject, 
or they would be quarrelling somewhat with their ‘‘ bread- 
and-butter,” viz., middlemen, agents, and the like, who 
put themselves out as manufacturers, and compile large 
catalogues, and in getting up same are supplied with 
electros, for every illustration their catalogues contain, by 
the makers; and in sume instances, where they place an 
order for a piece of machinery, they will even get it illus- 
trated and articled in the leading mechanical journals as 
their ‘* own make,” and with their own name, of course. 
If these agents were less selfish, and gave the names of 
their clients to the makers, and dealt in a straightforward 
manner also with their clients, sending out the actual 
tenders of the makers, and arranging with their clients for 
a reasonable commission for attending to their interests 
in the way of surveying and inspection during construc- 
tion and packing, there would be much less to complain 
of against manufacturers. And manufacturers are few 
and far between who would accept a repeat order direct 
without notifying the merchant that such had come to 
hand, and would in all likelihood reserve for him a small 
commission on the work, which would not amount to 
much, as inspection expenses would be dispensed with. 
But this would not happen in nine cases out of ten, as the 
foreign buyers cannot dispense with the sound and practi- 
cal inspection of their work ; and it might just be possible 
that when foreign buyers have risked this, or placed their 
orders with home agents who do not know a cylinder from 
a crankshaft, we do say ‘‘Serves them right,” and that 
they should make certain that they place their interests 
in the hands of a qualified house capable of not only 
seeing that the work is carried out according to specifica- 
tion, but of directing how it should be done in every 
detail. Those who would wish to do the double 


‘| shuffle deserve to reap the full benefits of bad work, bad 


packing, bad everything. This tale of bad packing is one 
of the special points where most unscrupulous buyers 
continually find fault as a means of reducing the account 
for breakages, and in many cases we have found when 
offering to supply the parts broken, nothing more would 
be mo 4 This complaint of bad packing cannot be too 
firmly handled; certainly some makers are inclined 
to risk far too much in this respect, and were some 
of them to see the manner in which boxes of machinery 
are handled by the shippers, it would make their hair 
stand on end, providing one-third of the cash was to be 
paid on arrival at port of destination and all being found 
to be whole. 

It certainly is one of the principal features of inspection 
to see every box packed in a proper manner, and we are 
sorry to say that makers do not give this the close atten- 
tion they should do. If they would take into considera- 
tion the’ contents for each box, and make the box of the 
necessary dimensions and strength, and in packing same 
see that the articles are fixed, so that a 6-ft. fall out of 
the sling of a crane would do no harm ; or say, that a box 
6 ft. by 3 ft. by 3 ft., weighing about 30 cwt. to 40 cwt., and 
standing on end may be allowed to fall over on to a chain 
sling to be lifted by acrane, without being affected in any 
way, then the complaints would be less in number. 
But the great point is, we think, in the size of 
the boxes; they should never be more than 10 cwt. if 





possible, and never less than 3 cwt. ; because if less than 
3 cwt. they get tumbled about by hand labour in every 
conceivable manner. By the adoption of this rule, we 
are glad to say, the results have been most marked 
for the better. With reference to the marking of parts, 
this is certainly the most important duty of the inspector 
to see this done to perfection; and if, say, a bridge or other 
structural work, the general arrangement or working plans 
to be sent out, should be first marked, and it is the work 
of the inspector, not to see the marks have been put 
Les sare on, according to those on the drawing, but with 
chalk in hand put them on himself, so that any boy can 
stencil them afterwards. All manufacturers will be onl 
too pleased to assist the inspector in having their oak 
marked and packed to the best advantage, 

Continental competition is certainly an enemy we have 
to fight against, with a working week of 70 hours, at an 
average wage of 4d. per hour; but so long as we manu- 
facture the genuine article at a reasonable price, and the 
merchant be satisfied with a reasonable commission, no 
doubt we will hold our own; and for any favour do 
excuse the English makers in their reluctance to supply to 
Tom, Dick, and Harry full specifications with drawings 
and estimates, unless to solid inquiries. They are most 
ready to send their catalogues when asked; and witha 
solid practical inquiry sent them, they will give it im- 
mediate attention ; at least this has been our experience 
at all times, so we cannot say we have had much cause for 
complaint. 

e therefore hope that instead of blowing up the heads 
of our Continental opponents and spreading it far and 
wide in the columns of your widely-circulated journal, we 
will say “‘ Charity begins at home,” and endeavour to put 
forth to our foreign clients the superiority of the British 
manufactures, giving the makers all the assistance we 
can, and working hand in hand for the best results. 

We are, dear Sir, yours faithfully, 
Tuos. Hitt anp Co., 
Surveyors and Exporters of Machinery. 
40, St. Enoch-square, Glasgow, December 12, 1892. 





THE TEQUIXQUIAC TUNNEL. 
To THE Epiror oF ENGINEERING. 

Srr,—I inclose you a blue print of our standard heading 
as driven on these works, also a short statement of pro- 
gress made in our different headings during the months 
of June and October, thinking it may interest your 
readers to know at what rate we do such work out here, 

Our labour is Indian, with American or English miners 
to set the timbers, look after centres, &c. 

The ground through which these headings were driven 
is not by any means good, but consists chiefly of what the 
natives call ‘‘jaboncillo,” a sort of soapy clay, which 
increases very much in volume on being exposed to the 
air, and, therefore, brings a good deal of extra weight on 
the timbers. In most of the work we are compelled to 
keep our settings well up to the face, and to bring along 
lining settings behind us; in no case could we excavate 
more than 8 ft. tu 10 ft. ahead. 


= §. 9 =~ 2) boards 
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Our work is all pick and shovel, and we use dynamite 
where the ground is hard enough, but not with very 
good results. We lined all round out settings with 5 ft. 
polling boards, this of course necessitating settings about 
4 ft. apart, with lining settings in between. Our best 
progresses have been as follows : 

Shaft. Lineal Metres. 
June we Pre 178 105.60 
October... a 14N 111.90 
es es 148 93.90 
As regards the progress mentioned in 14 N, in October, 
of 111.90 metres, I would state that we only drove from 
October 1 to October 26, and that in this time we averaged 
4.23 L.M. per twenty-four hours, which means a progress 
of 126.90 L.M. per calendar month. 

The tunnel is also progressing well. Where we are 
able to take out double lengths (that is to say, where the 
ground was wrangler as to allow of timbering in 
one length being started before the masons had finished 
in the one immediately preceding) we have done in one 
month 34.85 lineal metres. ; 

In ordinary ground, requiring full set of timber, and 
care in taking out, we have done in one month 23.25 L.M. 
Our lengths average 4.50 metres. 

The tunnel has a total length of 10,000 metres, and by 
the end of the year we hope to have 6000 metres of 
tunnel and 7000 metres of heading done out of this total. 

Yours truly, 
Frep. W. ABsBor, 
Chief Engineer for Messrs. Read and Campbell, 

Bocanegra, November 8, 1892, 
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THE ARRANGEMENT OF CONDENSER 
TUBES. 

WE illustrate below an arrangement of condenser 
tubes which has recently been adopted by the Central 
Engine Works, West Hartlepool, with, it is said, 
very satisfactory results. Referring to the engravings, 
Fig. 1 represents the usual arrangement of tubes in 
the surface condenser of a marine engine, whilst Fig. 2 
shows the new arrangement. This has been adopted 
by Mr. Mudd after some experiments in which he 
found that removing 26 tubes from the condenser of 
an old steamer resulted in improving the vacuum by 
lin. of mercury. Reasoning from this experiment, Mr. 
Mudd concluded that it would be mess Hm to give the 
steam freer access to the cooling surface than is usual 
in condensers, where the steam to reach the lower tubes 
has to pass through a somewhat tortuous course 
which opposes a resistance to its flow, resulting, 
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4 x 0.000527 = 3 x 0.000703 and = 5 x 0.000422. Three 
—— were therefore possible near E, A, and G respec- 
tively. 

| At the conclusion of his paper Mr. Croft directed at- 
| tention to a very simple form of diffraction apparatus, by 
which most of the ordinary diffraction phenomena could 
| be well seen, and which also served for spectrum obser- 
vations. 

Mr. H. Miers pointed out that in Lewis Wright’s 
‘* Practical Optics,” a chart showing the bands correspond- 
ing to the first four orders of red was given. So far as he 
was aware, the subject was not fully discussed in the 


book. 
| In reply, Mr. Croft said he had noticed Mr. Wright’s 
| chart, but believed the text implied that the number of 
| bands should be the same as the order of the colour. 
Tyndall made definite statements to that effect. 

Dr. W. E. Sumpner read a paper on “‘ The Diffusion of 
Light.” The influence of diffusion in increasing the 
illumination of rooms and open spaces had not, in the 
| author’s opinion, been sufficiently appreciated. Being 

- impressed with the great importance of the 
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it is claimed, in a sensible increase in the back pres- 
sure. It will be seen that in the new arrangement a 
number of wide passages are left for the steam through 
the > me nest of tubes, and these are continued for a 
considerable distance through the bottom nest. The 
usual supporting plate at the middle of the tubes is 
also omitted, being replaced by a series of long narrow 
plates which interfere less with the flow of the steam. 
The new arrangement is said to give very good results, 
and is another instance of the careful way in which 
Mr. Mudd attends to the design of the details of the 
engines for which he is responsible, and which has led 
to such satisfactory results in the economical use of 
steam, 








THE PHYSICAL SOCIETY. 

Ata meeting of the Physical Society, held December 9, 
1892, Mr. Walter Baily, M.A., Vice-President, in the 
chair, 

Mr. H. E. 

Society. 

The Chairman announced that an extra meeting would 
be held on January 13, 1893. 

Professor S. Thompson’s communication on 
** Japanese Magic Mirrors” was postponed. 

Mr. W. B. Croft, M.A., read a paper on ‘‘ The Spectra 
of various Orders of Colours in’ Newton’s Scale.” After 
referring to the definition of the order of colours by refer- 
ence to the retardation in wave lengths, produced by 
different thicknesses of selenite between crossed polariser 
and analyser, the author went on to say that several 
books on optics implied that the number of bands in the 
spectra of these colours was the same as the order of the 


Rawson was elected a member of the 


if 7 = 0.8, a number approximately true 
for white surfaces, then I! = 51. he illumination 
due to the walls may, therefore, be far more impor- 
tant than that due to the direct rays from the lights. 
When the surface consists of portions of different reflect- 
ing power, the average reflecting power may be found 
from the equation : 


R= 





mn Ay + Ne Ay + &e. 

= - 
A being the total surface, and A), A», &c., the areas of 
surfaces whose reflecting powers are 7, 1%, &c., respec- 
tively. This law is shown to be quite accurate for 
spherical] inclosures. 

In measuring reflecting power, the surface was attached 
toa large screen of black velvet placed perpendicular to 
a 3-metre photometer bench. Two lights were used, one 
a Methven 2-candle standard placed at the end of the 
bench remote from the reflecting surface, and the other, 
a glow lamp of about 20 candle-power, was attached to a 
slider which also carried a Lummer-Brodhun'photometer. 
The glow lamp served to illuminate the reflecting surface, 
but the photometer was screened from its direct rays. 
The formule used in reducing the observations are 
worked out in the paper, and tables of results given. 

Absorbing power was determined by measuring the 
candle-power of a glow lamp, first when uncovered, and 
than when surrounded by a cylinder of the substance 
under test. It was found to be of great importance to 
distinguish between apparent and real absorption, for 
reflection from the surfaces of the cylinders increases 
the internal illumination. The true absorption coefficient 
(a) is given by 

a=(1—7) 4 — 4, 


0 
where 7 is the reflecting power and 4, and ko the candle- 
powers, with and without the envelope of material under 


colour. On obtaining selenites of the first four orders of | test. 


red from Messrs. Steeg and Reuter, he found that the 
first three orders gave one dark band each, and that of 
the fourth order three dark bands. Further experiments 
showed that the thicknesses of the selenites were in the 
proper proportions required to aig: the first four orders 
of red. e numbers of bands, the author explained, 
depended on the numerical possibilities of wave length 
within the visible spectrum, that is, wLether a multiple 
of the wave length of one visible wave can another 
multiple of a different wave. For example, taking the 
visible spectrum as eatenting from A (0.000760) to H 
(0.000394), and the wave length of the line E in the green 
as 0.000527, it was shown that the first order of was 
due to the extinction of green bya thickness of crystal pro- 
portional to 1 x 0.000527, and would give one band in 
the green. For the second order, the thickness of crystal 
was proportional to 2 x 0.000527, viz., 0.001054, and 
this number was no other integral multiple of any 
other wave length between A and H; consequently 
there would only be one band. Similarly it was shown 
that the third order of red could only have one band 


or possibly produce a shortening of the spectrum. With 
the fourth order of red three bands were obtainable, for 


In determining transmitting power the Methven stan- 
dard and photometer were placed on one side of the sur- 
face, and the glow lamp on the other. Difficulties were 
experienced from the fact that some materials, such as 
tracing paper, transmit part of the light directly (like 
transparent substances), and another part by diffusion 
according to the cosine law. Methods for discriminatin 
between the different parts were therefore devised bot 
in the reflection and transmission experiments, and con- 
sistent results subsequently obtained. Tables and curves 
showing the close agreement of calculated and observed 
values are included in the paper. An abstract of some 
of the tables of numbers is given in the next column. 

Theoretically the sum of the reflecting, absorbing, and 
transmitting powers should be unity, but from the above 
Table it will be noticed that they exceed 100 per cent. 
by amounts greater than can be accounted for by experi- 
mental error. This discrepancy, the author thought, 
might be attributed to the law of cosines not being 
exactly fulfilled. 

Mr. A. P. Trotter said he had been interested in the 
subject of diffusion for many years with a view to obviat- 
ing the glare of arc lamps. Some experiments he made 




















Percen- | Percen- | Percen- 
| tage tage | tage | 
Material. Reflecting | Absorp- | Transmis-/n-+-a+7 
Power. | tion. | sion. — 
n a Tv | 
Blotting paper.. ..| 82 | 138 9.2 | 105.0 
Cartridge paper ms 80 | 12.2 1L2 103.2 
Tracing cloth .. oe 8 | 15.0 54.4 104.4 
» paper .. os 22 | 7.0 76.0 105.0 
Ordinary mirror oe 82 | 
° foolscap | 50 to 70 | 
Tissue paper (one thick-| | 
ness) .. a «| 
Tissue paper (two thick-| } 
nesses) .. Pa a 55 | 
Yellow wall-paper ..; 40 | 
Blue paper sis of 25 | 
Dark brown paper 7 13 | 
Yellow painted wall ..| 20 | 
Black cloth i ae 12 | 
» velvet... ~ 0.4 | 
Arc lamp globes— (apparent) 
Light opal .. pe oe | 5 | 
eee On os | Pies “4 | 
Ground glass.. 42 r 





on reflecting power gave unsatisfactory results, owing, as 
he now saw, to his not taking the solid ‘ :* subtended 
by the reflecting surfaces into account. The reflecting 
power of substances was of great importance in the illu- 
mination of rooms; in one case, measured by Dr. Sump- 
ner and himself, two-thirds of the total illumination was 
due to the walls. It would greatly simplify measure- 
ment of apn | power if some substance could be 
adopted asa standard. Referring to the cosine law, he 
said he had found it true, except when the angles of 
incidence approached 90 deg. In cases where consider- 
able total reflection took place, the apparent brightness 
near the normal direction was greatly in excess of that in 
other directions. These points he illustrated by polar 
curves. He had also considered what should be the 
nature of a roughened or grooved surface to give the cosine 
law of diffusion. No simple geometrical form of corru- 
gations, &c., seemed to fulfil the required conditions. 

Dr. Hoffert said the high numbers given for the reflect- 
ing  ageey of substances were very interesting. Most 
people had noticed the effect of laying a white tablecloth 
in an ordinary room. He had also observed that wall 

apers of the same pattern, but slightly different in colour, 
had very different effects in producing increased illumi- 
nation, and wished to know if the influence of small 
differences in colour and texture on diffusing power had 
been investigated. 

Mr. Blakesley defended the cosine law, and suggested 
that the summation of the powers exceeding unity might 
be due to the fact that the inclosure reflected heat as well 
as light, thus raising the temperature, and increasing the 
efficiency of the radiant. 

Mr. Addenbrooke said the importance of the subject 
was impressed on him when he passed through America 
three years ago, and noticed the crude manner in which 
electric lighting was there carried out. If using good 
reflecting surfaces increased the illumination of a room 
50 per cent., it was like reducing the cost of electricity 
from 8d. to 4d. per unit. He could hardly conceive any 
subject of more practical importance than the one before 


the wv 

Dr. C. V. Burton did not understand why the cosine 
law should be objected to, for it was possible that no sur- 
face was perfectly diffusive. The effect of reflection from 
walls, &c., say, in illuminating a book, would not, he 
thought, be so great as would appear from the numbers 
given, for one usually read near a light, and the reflected 
light falling on the book was only a small —_ of the 
whole, on account of the greater distances of the walls. 

Another member pointed out that in experiments such 
as those described it was very important to screen the 
photometer and surfaces from all radiation other than that 
under test. He rather doubted whether any surface 
reflected as well as mirrors, White surfaces might appear 
todo so, but this was probably because the eye would 
over-estimate it, owing to the superiority of white in aid- 
ing distinct vision. 

r. Sumpner, in reply, said he had, as stated in the 
paper, used white blotting paper as a standard of reflect- 
ing power, and found it very convenient. His most care- 
ful measurements had been made on whitish surfaces, 
and not on coloured ones. Where one colour, say red, 
preponderates in a room, the average light would be 
much redder than that emitted by the source, owing to 
the other colours being absorbed. 

In considering illumination as related to distinct vision, 
it was necessary to take account of the eye itself, for the 
pupil contracted in strong lights and opened in feeble 
ones. This subject he hoped to treat fully ina subse- 
quent paper. 





Society OF ENcInEERS.—-The thirty-eighth annual 
general meeting of the Society of Engineers was held on 
December 12, at the rooms of the Society, 17, Victoria- 
street, Westminster, S.W. The chair was occupied by 
Mr. Joseph William Wilson, Jun., President. The 
following gentlemen were duly elected by ballot, as the 
council and officers for 1893, viz.: As President, Mr. 
William Andrew McIntosh Valon; as vice-presidents 
Messrs. George Abraham Goodwin, Henry Faija, and 
William George Peirce ; as ordinary members of council, 
Messrs. R. W. Peregrine Birch, Chas. Claude Carpenter, 
Samuel Herbert Cox, Charles Gandon, Thomas Bell Light- 
foot, Perry Fairfax Nursey, William Bradford, and George 
Maxwell Lawford; as hon. secretary and treasurer, Mr. 
Alfred Williams; as joint honorary auditors, Messrs. 
Alfred Lass, F.C.A., and Samuel Woad, F.C.A. The 
B ings were terminated by a vote of thanks to the 

resident, council, and officers for 1892, which was duly 
acknowledged by the President, 
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Dec. 16, 1892.] 
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ENGINEERING. 
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the principle of profit-sharing, on what is called the 
fellowship system. It is said that another great engi- 
neering firm will start on the eight-hours system with 
the new year ‘‘under still more favourable condi- 
tions.” Inthe Mersey district, on the Liverpool and 
Birkenhead sides of the river, notices of a reduc- 
tion of 2s. per week have been given, to take 
effect from the first day of January. It appears that 
the patternmakers and ironmoulders have assented to 
the proposed reduction in order to avert a strike, so 
that probably the other branches will also assent to 
the reduction, though some negotiations are still 
going on in reference thereto, Taking the year 
through, the number of unemployed in the union 
increased only to a trifling extent from January until 
the end of September, when the total was 158; in 
October the number nearly doubled, and this month 
the total stands at 296 out of the total number of 
members. There were also 131 on the sick list, and 
122 on superannuated allowance, The latter expendi- 
ture is being now specially provided for by invest- 
ments. 





The engineering trades in the Lancashire districts 
remain pretty much the same as they have been for 
some time past, except that the slackening-off con- 
tinues and increases, and there are few, if any, 
signs of improvement this side of the new year, or, 
indeed, in the immediate future. A scarcity of orders 
is the general complaint, and many even of the leading 
firms are worse off for work than they have been for 
some time, with the result that they are compelled to 
reduce the working staff. Many of the smaller firms 
have very little work on hand. It is only in very 
exceptional cases that firms are well employed, even 
upon specialities of their own or for export. This 
unsatisfactory condition of trade applies to machine- 
tool makers, machinists, locomotive and _ railway 
carriage builders, and general engineers, The best 
employed are the heavy stationary engine builders 
and boilermakers, in both of which departments a 
moderate amount of new work is coming forward, 
though at reduced rates. This fact looks rather 
ominous for wages, inasmuch as it is stated that the 
lower prices of material do not equal the lower rates 
that have to be quoted to secure new work. In the 
iron trade business is very slow, both for pig iron and 
for manufactured iron, though manufacturers of the 
latter report a little more business in some depart- 
ments. ‘Ihe prospects in both cases are not encou- 
raging, and sales take place for limited quantities 
below the quoted prices, where purchases are made, 
In the steel trade business is even worse than in iron, 
with no prospect of a recovery, in so far as present 
indications point. There is an absence of serious dis- 
putes in all these branches at present, except that the 
notices given at Liverpool for a reduction of 2s, per 
weck give rise to expectations of a possible reduc- 
tion in other districts of Lancashire. No steps have, 
however, been taken in this direction up to the 
present. The stoppage of the cotton mills has not 
affected the engineering branches to the extent anti- 
cipated so far, but the prospect of a lengthened 
struggle must react upon the several branches of the 
engineering trade at no distant date. 





In the Sheffield and Rotherham district trade has 
not materially improved, and there is very little 
prospect of improvement this side of 1893. Orders 
do not come in very rapidly in any department, though 
in some respects there are signs of encouragement. 
The silver and plated trades have been, and still are, 
busy, in view of the Christmas holidays and the new 
year’s presents, but the volume of trade in these 
branches is said to be below the average. The depres- 
sion in the cutlery branches of trade is less pronounced 
than it was, but the cheaper varieties do not go off as 
quickly as was expected. In the file trade manufac- 
turers are not so well off for orders as they were a few 
weeks ago. In railway work there is room for more 
orders, but wheels and axles are in request. On the 
other hand, there is renewed activity in the crucible 
steel trade, the demand for the more valuable brands 
being well sustained. Bars, plates, and sheets are not, 
however, in great request at present. In the engineer- 
ing branches trade is very dull, even depressed, many 
men being out of employment. In one instance the 
state of trade is said to be ‘‘bad,” in one case 
‘* moderate,” and in three other cases ‘‘ declining.” 
These descriptions apply alike to Sheftield, Rotherham, 
and the adjoining localities. So ‘ar, however, no 
notices of reductions in wages have been given, nor 
is there any serious dispute in any of the local 
branches of industry. 





The strike of the ironstone miners in Lincolnshire 
against non-unionists is thought to be likely to affect 
the supply of iron and raise its price, preparations 
having been made to damp down the furnaces in one 
or two cases. The men, it appears, were what are 
called sandmen, and the furnacemen refused to load up 
the ironstone on the ground that non-unionists were 
employed. It is thought that the action taken will 











eventuate in a reduction in wages to the extent of 10 
per cent., at least in so far as those responsible for the 
stoppage are concerned. Already there is something 
like a scarcity in the best Lincolnshire brands, though 
it has not had the effect of raising prices, as buyers 
hold back for lower terms. 





The condition of trade in the Cleveland district is 
said to be a shade better. The stocks have not in- 
creased so largely as was expected, but prices are low. 
Manufactured iron and steel have been dull, with very 
little demand. But there has been very little cessation 
of production, so that employment in those branches 
has not been so bad as it was feared it would be. At 
some of the ironstone quarries, affiliated with the 
Cleveland Miners’ Association, the men have been 
striking against non-union men, or men who have gone 
into arrears of contribution. After some negotiations 
the men resumed work on the understanding that they 
could boycott the 23 men who refused to pay up. The 
blastfurnacemen and enginemen supported the men in 
their strike. Even after the arrangement was effected, 
another hitch occurred, the union men not being satis- 
fied with the result, ‘lhe unionists complain of insult- 
ing language on the part of those who refused to pay 
up arrears. 

The engineering branches of industry in Middles- 
brough and the Tees generally, and also in the chief 
Yorkshire towns, such as Leeds, Bradford, Halifax, 
Huddersfield, are stated to be in a bad condition, 
scarcely a single centre reporting that it is even 
moderate. In all the societies the report is practically 
the same, both as regards the marine centres and in 
the inland towns. But only at Bradford is there a 
dispute pending at the present time. 





In the Birmingham district the engineering branches 
are all in a depressed condition, the description given 
of them being in all cases ‘‘bad.” The worst feature 
is that the prospects are by no means encouraging, as 
no signs of revival are manifest. The ironplate workers 
who went out on strike on the 5th inst., against the 
discontinuance of the 10 per cent. bonus, to the number 
of about 500, are still out, the men appearing to be very 
determined to maintain the bonus obtained after a long 
strike in 1889. Some of the employers continue to 
pay the bonus, but if the men lose they also will strike 
off the bonus of 10 per cent. The men have offered 
arbitration, but the associated employers have, it is 
said, refused. The latter say that they cannot pay the 
bonus because of the competition of other districts. 





In South Wales the state of the iron and steel 
trades, and of all engineering branches of industry, 
is depressed. Labour questions are very unsettled, 
and there appears to be little hope of any brighter 
outlook this year. The strike of engineers at Blae- 
navon has terminated, but that at Ebbw Vale con- 
tinues. The question of a new sliding scale for the 
steel trade has not been settled, and it is feared that 
no arrangement will be effected. The state of trade is 
bad enough in itself, but these strained relations 
between capital and labour are making things much 
worse. Of course each side lays the blame on the 
other, but, whoever is wrong or right, the result is the 
same as to the state of trade. 





The maintenance of the wages of ironworkers, both 
in the North and in the Midlands, under the sliding 
scale, has given great satisfaction generally. It was 
feared that a reduction might have taken place. 

In South Yorkshire there is some little discontent 
at the price paid for puddling under the scale, namely, 
7s. 9d. per ton; and some are urging that the price 
should be raised to 8s. per ton ; but the men generally 
see difficulties just now in any step in that direction. 
In any case no effort will be made to raise the price at 
the present time. 

The disputants in the hat trade at Denton have been 
invited to settle the strike by arbitration, Mr. W. 
Mather, M.P., being the chief promoter of the pro- 
posed settlement. 





In the building trades another difficulty has cropped 
up at Kingston-on-Thames over the advance in wages, 
It appears that the time has been conceded in all cases, 
but some of the outlying districts object to the in- 
crease in wages. But with the general assent of the 
master builders of the metropolitan district a few em- 
ployers cannot resist the advance. 





The sliding scale regulating the wages of the South 
Wales miners is doomed. That is the opinion of most 
men in the district, whether it be the miners, the 
employers, or the public. The last reduction of 
6} per cent. has incensed the men to such an extent 
that ‘‘ Mabon” and his colleagues will be no longer 
able to control them, The total reductions under 
the scale have reached 35 per cent., while the federation 
has maintained intact the wages of the men under the 
federation. The employers cannot say that the men’s 


‘leaders have not been firm; they have risked their 


position to maintain the scale, in spite of terrible diffi- 
culties, but the low tenders have brought about a crisis. 
If the scale is abandoned, it is feared that a gigantic 
struggle will take place in the mining industries of 
Wales, the effect of which will be to paralyse the 
chief industries of the district. 

Hitherto the federation has maintained the rates of 
the past year, without a break, except in Cumberland. 
Now it appears that a struggle is imminent in connec- 
tion with the federation. Mr. Samuel Wocds, M.P., 
has been warning his co-members of the Lancashire 
Miners’ Federation of an impending crisis. He declares 
that the employers are preparing for ‘‘ an awful fight,” 
and he urges his followers to be prepared. Whether 
or not this awful fight is to come off depends upon 
circumstances. If it be probable, the more necessary 
is it that care should be taken not to provoke it, but 
to avert it. Ina great industrial struggle the effects 
are not restricted to the parties engaged in the con- 
test ; they affect the whole industries of the locality, 
often of the whole kingdom. For the present, how- 
ever, the contest is only one of anticipation. It is, 
or may be, possible toavert it ; but the federation has 
rather invited it, if it has not exactly coveted it. While 
deserving great credit from its members for the 
maintenance of wages, it has provoked attack by its 
interference with districts not under its dominion. 
Just now a more temperate policy is needed in the 
industrial world. 

In several of the mining districts just now the chief 
disturbing element is the presence of non-union work- 
men. In Derbyshire the men are refusing to work or 
ride with non-union men, and the union is sanctioning 
the policy. In one case a ‘‘ union” of non-union men 
has been started, which is, of course, an anomaly. 
But there are also some small disputes pending of a 
technical character, local to the pits. 

In the Forest of Dean the president and agent threw 
up their positions recently in consequence of the 
slanders and abuse heaped upon them by some of their 
ownmembers. The resignations led to a special dele- 
gate meeting, when the two leaders were induced to 
withdraw their resignations, the accusations against 
them being found to be altogether unfounded. Peace 
is, therefore, again restored, and the question of a 
reduction is postponed for the present, as the notices 
have been withdrawn. 

In Lancashire several disputes have taken place 
with respect to rates and allowances in certain col- 
lieries. At Wigan these disputes eventuated in a 
small strike last week. At the Gelborne Colliery a 
dispute arose as to confiscation on account of small, 
but at an interview terms were arranged. At the 
Townley Colliery, Burnley, similar disputes have 
occurred, and efforts are being made to effect an 
amicable arrangement. 

In the Yorkshire coalfields matters are more quiet. 
The output has decreased largely this year, so that 
difficulties may arise at an early date as to the rates 
of wages. But the federation is strong here ; it is its 
chief head-quarters, and therefore a powerful resist- 
ance will be offered to reductions. The tone of the 
leaders is more conciliatory than it has been ; the men 
are told that the employers have difficulties as well 
as the men. These difficulties arise from competition 
by districts outside Yorkshire. But the chief con- 
tracts are now taken for some time to come. 





PTHE WORLD'S COLUMBIAN EXPOSITION 
OF 1893.* 


By James Drepcr, Member of the Royal British 
Commission. 

1. Introductory.—On two previous occasions I have 
had the privilege of addres: ing an aud‘ence in this room 
on the subject of the World’s Fair which is to be 
held in the City of Chicago next year. In December, 
1890, the date of my first paper, but little was known 
of the project in this country, and it then was, in 
fact, full of uncertainty and of somewhat doubtful 
issue. The City of Chicago had, indeed, received from 
the United States Government the privilege of hold- 
ing the Exhibition, and felt no kesitation in facirg 
the material and financial difficulties connected with the 
undertaking, the extent of which was quite unknown. 
The site had not been definitely decided, and nearly tke 
whole area finally allotted to the purpose was little better 
than wilderness. The general plan of the Exhibition was 
unsettled, and no detailed designs had been commenced. 
The administrative organisation had to be formed, and 
there was, as yet, no work foran executive staff. Inshort, 
all was uncertain except the determination cof the people 
of Chicago that the World’s Fair of 1898 should be the 
greatest, the most magnificent, and the completest exhi- 
bition that had ever astonished the world. And not fora 
tingle moment, since it was first formed, has this deter- 
mination faltered. How far it has been materialised can 
only be fully judged next year, but I hope this evening to 
enable you to arrive at some conclusion on the subject. 








* This paper (which was read in abstract before the 
Society of Arts on December 7) was illustrated by a 
large number of lantern slides, most of which were pre- 
pared from photegraphs kindly supplied by Mr. C. D, 





Arnold, Official Photographer of the Exhibition; 
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2. At the date of my second paper on the same subject, 
read before you last December, a marvellous progress had 
been effected. Organisation was complete; the general 
plan of the Exhibition had been settled, and, with a few 
changes, has been strictly adhered to. The designs for 
the various great buildings had been prepared by the 
architects of many States; these designs had been ap- 
proved ; important contracts had been let, and much work 
had been done, although, with the exception of one build- 
ing, but little was visible above the surface of the ground. 
Although the site of the Exhibition had been contracted 
within the limits of Jackson Park, the extent and designs 
of the buildings had so far exceeded the original intention 
as already to give anxiety to those responsible for the 
finance of the undertaking. Foreign nations had, through 
their respective Governments, signified their intention to 

articipate, and had thus raised the Exhibition to full 

nternational dignity; opposition and prejudice were 
rapidly dying out of America, and interest was beginning 
to be aroused in Europe. Almost all the States of the 
Union had voted large sums for collective exhibits, and 
the system of classifying the contents of the Exhibition 
had been settled in detail. Besides all this, much work 
peculiar to the Columbian Exposition was in full and 
active progress. The nominal reason for holding it was 
the celebration of the four hundredth anniversary of the 
discovery of America by Christopher Columbus. No 
temple raised in honour of the tutelary saint of the 
New World could be complete unless every available 
relic were collected there within a suitable shrine. There- 
fore to Central America, to the West India Islands, and 
to South America, messengers were despatched by the 
United States Government with instructions to secure as 
loans, and in many cases as purchases, objects directly 
associated with the memory of the great discoverer, and 
not only of Columbus, but also of the chief of those ad- 
venturers who succeeded him, seeking conquests in the 
New World. ‘The shrine in and around which these relics 
are to be displayed will also have a direct association with 
Columbus. It will be the reproduction of the Convent of 
La Rabida, near Paloz, where the Spanish celebrations 
took place in October last ; it will stand upon a height 
overlooking Lake Michigan, and below it will be moored 
the reproductions of the three vessels that formed 
Columbus’s fleet, and which took so conspicuous a part at 
the celebrations at Palos above referred to. This may be 
regarded as the sentimental portion of the Exposition, 
although its effect will be more important than that of 
simply arousing enthusiasm in the American people. 
Those countries which have contributed these relics are 
purchasing, but not manufacturing countries; to a very 
large extent they are our customers, but the American 
manufacturer and merchant see no reason why they 
should continue to be so, and it is not an unreasonable 
ambition on their part that, after the sentimental effect 
has evaporated, a good residue of profitable commerce 
taken from ourselves should remain. It is for our manu- 
facturers and merchants to realise this danger that awaits 
them—a danger which can be averted if proper care be 
taken, but which will certainly fall upon us if we do not 
modify our present system of trade, and continue to per- 
sist in the belief that England by divine right must always 
control the commerce of the world. 

3. Progress of Works.—It is very difficult to convey 
an idea of’ the work that has been done in Jackson 
Park in the short space of twelve months, during 
which time many precious days were lost by stress 
of weather. Even the directors and the engineers of 
the Exposition must be lost in astonishment at what 
they have accomp'ished, and it is well to emphasise 
this, because 1esults, however great, are so easily for- 
gotten inthe rapid age in which we live. A few facts and 
tigures may help to do justice to the work achieved, and 
to those who have accomplishedit. It was in April, 1890, 
that Chicago was selected as the city of the Exhibition 
by Congress ; three months were occupied in preliminary 
financial arrangements, and the first practical step taken 
was the appointment of Messrs. I’. L. Olmsted and Co, as 
consulting landscape architects ; this was in the August 
following. In September Messrs. Burnham and Root 
were appointed consulting architects, and Mr. A. Gottlieb 
as consulting engineer. The general plan of the Exhi- 
bition was decided upon in November, and the designs of 
the chief buildings were entrusted to architects of pro- 
minence in various cities. These designs were not 
accepted before the close of the winter of 1891, and in 
March the necessary staff was organised for the prepara- 
tion of the work. The duties of the architects who pre- 
pared the designs did not extend to details of construction 
other than those connected with the fagades ; all internal 
design and engineering had to be worked out by Mr. 
Burnham in consultation with Mr. Gottlieb, who, how- 
ever resigned in August, 1891. In the spring of that 
year the work of preparation in Jackson Park com- 
menced ; this in itself was a gigantic labour. At the 
time when it was handed over to the Exhibition execu- 
tive, excapting for a small reclaimed portion, it was 
a wholly unreclaimed marshy tract, with a scanty vege- 
tation of scrub oak. To obtain the necessary levels, 
1,509,000 cubic yards of earth had to bs obtained from 
some source and dis‘ributed over different parts of 
the park. This necassity rendered the introduction of 
extensive waterways and lakes inevitable, because the 
only means of obtaining the material required in some 
places, was to excivate it from others, lessrs. Olmsted 
and Co. quickly learned how to turn this necessity to 
useful account, and the waterways of the Exposition 
grounds will be one of their chief attractions. The 
problem that was presented for solution to the executive 
in the spring of 1891 can perhaps be best described in 
Mr. Burnham’s own words: ‘It was necessary that the 
vast area of Jackson Park should be reclaimed, and in 
20 nionths transformed from a desolate waste into a park 





highly improved and embellished with all that skilled 
designers could suggest ; that upon the stately terraces a 
dozen or more palaces of great extent be constructed, 
and that they be supplemented by over 200 other build- 
ings, some of which are almost of the importance and size 
of the main structures ; that great canals, basins, lagoons, 
and islands be formed ; that extensive docks, bridges, and 
towers be constructed. It was necessary that a standard 
of excellence be obtained which would place the work 
upon an equality with the monuments of other ages—it 
meant, in short, that an organisation be quickly formed 
which would associate together the ablest architects, 
painters, and sculptors of the world. Many of the great 
problems to be solved were new, no precedent having 
been established for the guidance of those assuming this 
great responsibility.” 

4. Available Space.—It is not too much to say that 
all this has been done, and, indeed, the promises of 
the engineers and architects have been more than ful- 
filled, for at the date of the dedication ceremonies in 
October last, all the buildings were practically com- 
pleted as regards constructive detail, leaving little 
but surface decoration to ke done, and for the first 
time in the history of exhibitions the buildings were 
open to exhibitors to install their exhibits six months 
before the date of the opening, the work of installation 
having commenced on the lst of November last. The 
main buildings cover an area of more than 5,500,000 square 
feet, or over 123 acres ; smaller and less important build- 
ings still under construction occupy 1,155,000 square feet, 
or about 26 acres ; State buildings occupy 420,000 square 
feet, foreign buildings about 300,000 square feet, conces- 
sion buildings 1,000,000 square feet. So that the total 
area of all the buildings in the Exhibition grounds is no 
less than 190 acres. As regards the actual available space 
for exhibits, Director-General Davis places it at about 
3,000,000 square feet, and it will be interesting to examine 
for the moment into the claims made by foreign countries 
for this space, because that will afford some indication of 
the interest shown by the worid in the Columbian Ex- 
position. Foreign countries have, we find, applied for 
2,500,000 square feet of space out of the 3,000,000 square 
feet available, or 85 per cent. of the total. American ex- 
hibitors on their part have asked for 5,000,000 square feet, 
so that the total amount of space demanded has been no 
less than 7,800,000 square feet—that is to say, that the 
largest exhibition which has yet been attempted must have 
been nearly twice its present size t> have satisfied the 
claims of exhibitors. Surely nothing more convincing can 
be furnished than these figures, to prove the popularity 
and future importance of the World’s Columbian Exposi- 
tion. It being impossible to satisfy these demands, the 
work of restriction had to be severely carried out both for 
home and foreign exhibitors, and this in every department. 
The Director-General has followed the rule common on 
these occasions of dividing available space almost equally 
between home and foreign exhibitors; to the former 
1,300,000 square feet have been allotted, which is little 
less than half the total space available, and only a little 
more than half that asked for. The remaining 1,600,000 
square feet is divided among the exhibitors of the United 
States, and as since the expiry of the date for receiving 
applications further demands are being constantly made, 
the space available is sufficient to satisfy only one-fourth 
of the demands, and this proportion appears to hold good 
in most departments. 

5. Executive Stof.—A few important changes have 
taken place since last year in the personnel and execu- 
tive of the Exhibition Administration. The chief of 
these changes are a3 follows: The President of the 
Exhibition, the Hon. T. W. Baker, resigned the 
arduous and responsible position last summer, and has 
been succeeded by Mr. Higginbotham, one of the 
partners in the famous firm of Marshall, Field, and 
Co., of Chicago. Mr. William Prettyman, a well- 
known English artist, and chief of the department of 
colour, also resigned early in the summer. He was suc- 
ceeded by Mr. Francis D. Millet. Much more recently 
Mr. Robert S. McCormick, who had long and ably filled 
the position of American representative of the Exhibi- 
tion, was compelled to resign on account of urgent private 
affairs ; Mr. McCormick was duly assisted by Commander 
W. Bainbridge Hoff, of the United States Navy, a gentle- 
man detailed to England last spring by the American 
Government for that purpose. The following is a list of 
the principal engineers and architects employed in the 
design of the buildings and grounds : . 

Mr. D. H. Burnham; chief engineer and chief of con- 
struction. 

Messrs. F. L. Olmsted and Co». ; landscape architects. 

Mr. Richard M. Hunt, New York; architect of 
Administration Building. 

Messrs. Adler and Co., Chicago; Transportation 
Building. : 

Messrs. McKim, Mead, and White, New York ; Agri- 
cultural Building. 

Mr. W. L. 3B. Jenny ; Horticultural Building. 

Mr. George B. Post, New York; Manufactures and 
Liberal Arts Building. 

Mr. Henry Ives Cobb, Chicago; Fisheries Building. 

Messrs. Peabody and Sterns, Boston ; Machinery Hall. 

Messrs. Burling and Whitehouse ; Choral Building. 

Messrs. Van Brunt and Howe, Kansas City ; Electrical 
Building. ’ 

Messrs. Holabird and Roche, Chicago ; Stock Ring and 
Pavilion. ; , 

Mr. S. S. Beman, Chicago ; Mines and Mining Building. 

Mr. Charles BK. Attwood, Chicago ; Fine Arts Building, 
Music Hall, and Casino, railway terminal station, 
guards’ stations, fire stations, balustrades, bridges, &c. 

The chief engineers of departments under Mr. Burn- 
ham are:—Mr. Ernest R. Graham, assistant chief of 
construction; Mr, Frederick Sargeant, mechanical and 





electrical engineer; Mr. E. G. Nourse, engineer of rail- 
roads; Mr. William 8S. MacHarg, engineer of water 
supply, sanitation, and fire protection; Mr. J. W. 
Alvord, engineer of grades and surveys ; Miss Sophia G. 
Haydon, architect of the Women’s Building. As already 
stated, all construction works-have been carried out in 
the ottice of Mr. Burnham. 

6. Alterations in Plan of Exhibition.—The alterations 
in the general plan of the Exhibition are insignificant 
since I explained their arrangement to the meeting a 
year ago, and consist chiefly in the filling in of details. 
The plan of the terminal station, to which visitors 
will be conveyed from the city, is definitely settled, 
and is practically complete; its location is that origi- 
nally decided upon, at the back of the Administration 
Building. The space for warehouses, in which the 
empty packing-cases of exhibits will be stored, is also 
decided upon. It is situated outside the Exhibition 
grounds, adjoining the agricultural space, and alongside 
the railway station yard, where very extensive sidings 
are provided. The open space at the back of the Agri- 
cultural Building, reserved for stock and similar exhibits, 
has been considerably encroached upon by additional 
small buildings ; the stock sheds are now larger and more 
numerous ; the Stock Pavi.ion at the back of the covered 
gallery connecting the Agricultural and Machinery Build- 
ings also occupies a good deal of ground. The Concert halls 
at the eastern end of the great basin and adjoining the 
lake have now taken the definite form shown in the plan 
published in a recent issue of the Society of Arts Journal ; 
they are connected by a long covered gallery of consider- 
able architectural pretensions. The north side of the 
ground at the back of the Fine Arts Gallery is crowded 
with the buildings of the different States, and the space 
between the front of that gallery and the Fisheries 
Building is also being rapidly covered with the pavilions 
and offices of foreign nations. On a spare piece of ground 
between the Transportation and Horticultural Buildings, 
a Choral Hall has been erected, and numerous stations 
are being constructed along the line of the electric rail- 
way. These constitute the only important changes that 
have been made in the plan during the past year. The 
whole extent of the Midway Plaisance, a mile in length, 
is entirely taken up with allotments. Most of this space 
will be occupied by attractions—largely Oriental—from 
foreign countries; but there will also be a number of 
specially American exhibits and entertainments. 

7. Communication within the Exhibition.—As already 
said, there will be in all 190 acres of buildings filled 
with exhibits. The fatigue that must necessarily be 
incurred by the visitor by merely walking through these 
buildings may be easily imagined. And it is not only 
the extent of the promenade that causes fatigue, but 
the fact that the attention is attracted at every step 
by some object of interest, and in order to gain even 
a superficial idea of the contents of the buildings, 
considerable feats of pedestrianism must be accom- 
plished. Assuming that one half of the total area 
1s occupied by passage ways, and that these on an 
average are 20 ft. in width, the total length of such 
promenades would be about 50 miles; add to this that 
in the best ventilated buildings the presence of vast 
crowds, especially during the summer months, produces 
very unfavourable atmospheric conditions—it will be 
remembered that on many occasions the Machinery 
Hall in Paris was almost unbearable—and it will be 
conceded that the visitor who proposes to make 
himself thoroughly acquainted with the Columbian 
Exposition will have before him a task of no small magni- 
tude. Although the buildings are placed so close together 
that at the present time there appears room for the 
erection of no more on Jackson Park, still the distances 
to be traversed in going from one to another are ver 
considerable. The frontage on the lake from north to auk 
is nearly two miles, the greatest depth is not far short of a 
mile ; the Midway Plaisance, which forms an extension 
from Jackson Park, is a mile in length. Two causes will 
probably contribute largely to an unusual amount of 
activity on the part of visitors, The cost of living in 
Chicago during the period of the Exhibition will un- 
doubtedly be great, and will therefore check the tendency 
of visitors to prolong their stay. The price of admission 
having been fixed at 2s., will not unlikely have the effect 
of reduciog the number of visits paid by each person, 
and the labour of seeing the Exhibition will consequently 
be harder, because more concentrated. In Paris, when 
the Exhibition was, so to speak, at the doors of the 
people; when the ordinary price of admission was never 
more than 10d., and frequently fell as low as 3d., the 
Champs de Mars formed a delightful pleasure ground 
for millions who could repeat their visits day by day. 

8. Under the very different conditions that will exist 
at Chicago, means of communication between the dif- 
ferent buildings and with all parts of the grounds will 
become an absolute necessity. This has been thoroughly 
understood, and is being provided for as far as possible 
by the authorities. Canals having a length of 24 miles 
have been laid out within the grounds, and a very 
large fleet of emall boats will be at the disposal of pas- 
sengers. These boats will in all cases be driven by 
storage batteries, which will be charged at different 
electric stations provided for that purpose. They will be 
of three classes: express boats making the round trip 
without any stops; local boats stopping at stations con- 
nected with every building ; and private boats which can 
be hired by the hour, like gondolas, but certainly not at the 
same rate. In addition to this means of transport, an 
electric elevated railway will run around the grounds, 
It will commerce at’ the back of the Agricultural Hall, 
and running outside the Machinery Hall and its annexe, 
will pass behind the Transportation, Horticultural, and 
Women’s Buildings, where there will be a station for 
the Midway Plaisance ; then up to the extreme northern 
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boundary of the grounds, to accommodate the group ot 
States buildings, and southward to the Art Galleries, the 
district of foreign pavilions, the Fisheries and Govern- 
ment Buildings, and the Naval Exhibit. Here, making 
a loop, it returns by the same course, until it joins, in 
another loop, the line at its commencement at the back 
of the Agricultural Hall. The total circuit made by this 
railway is over five miles, and as throughout its whole 
course it lies within the Exhibition grounds, its value 
to visitors will be at once appreciated. The third 
means of transport is so nove) and ingenious that it de- 
serves some detailed description. Although the pier, 
that forms an extension of the great central court into 
the lake, where it serves as one arm of the harbour con- 
structed for the smaller class of naval exhibits, appears 
insignificant upon the plan, it is none the less of consider- 
able length, especially after a hard day’s work and 
under a burning sun, and doubtless many thousands of 
visitors returning homeward by the steamers, which will 
ply between this pier and the city, will gladly avail tham- 
selves of the means of transportation which is to be laid 
down upon the pier. This is the ‘*movable” side-walk, 
and the pedestrian can step upon it at any time, and 
then be carried forward without further exertion. 
When he arrives at the end of his journey he can step 
off with equal facility. The principle upon which this 
means of locomotion is based is as follows: An endless 
platform of convenient width, and placed either level 
with the road or a few inches above it (or on an elevated 
staging as the case may be), is constantly driven at a very 
low rate of speed—say at two miles an hour; upon this 
moving platform any one can step without inconvenience 
and be carried forward upon it. Beside the travelling 
platform is another of convenient width also travelling 
constantly, but at a higher speed of, perhaps, four miles 
an hour. This increased speed, it will at once be seen, is, 
relatively to that of the first platform, only two miles an 
hour, so that the passenger can step upon the faster plat- 
form from the slower, and double his speed without any 
inconvenience. A third and similar platform alongside 
the second would increase his speed to six miles, and so 
on, The inventor of this ingenious system claims that by 
the arrangement speeds of ten or twelve miles an hour 
can be arrived at, and that more passengers can be ac- 
commodated on the system than on any other that can be 
devised. Seats are provided on the various platforms for 
the accommodation of travellers, who will have to pay a 
uniform fare for any distance on quitting the railway. 
There appear to be at first sight certain difficulties in the 
way of collecting the fares upon this line, but no doubt 
these will be got over with the same ingenuity that has 
devised the movable sidewalk. 

10. The Midway Plaisance will undoubtedly be one of 
the most crowded portions of the Exhibition, and as it is a 
mile in length some means of conveying passengers on an 
extensive scale are necessary. The system proposed for 
this purpose is one which attracted considerable attention 
in Paris during the year 1889. It is known as the Giffard 
water railway, and consists of an elevated track on which 
are laid very heavy broad flat rails; below the track and 
along its centre is laid a water main with hydrants ter- 
minating in nozzles rising from it at intervals. The 
carriages have no wheels, but rest on shoes which bear 
upon the rails. When it is desired to set these carriages 
in motion, water is introduced between each shoe and the 
rail, and at such a pressure that the-train is entirely water- 
borne. Propulsion is effected by a series of impulses from 
water jets issuing from the nozzles before spoken of, and 
which are opened and closed automatically as the train 
passes over them. It is needless to point out that con- 
siderable volumes of water and high pressures are neces- 
sary todrive such a train at moderate speeds. Great things 
are claimed for this system by the inventors ; the merit of 
novelty may be fully conceded to it, and its practical value 
will doubtless be well tested at the Exhibition. 

11. Transport of Visitors.—The considerable distance 
between Jackson Park and the city involved the necessity 
of solving a problem of vital importance, and of a very 
great magnitude. The vast crowds who are expected to 
visit the Exhibition daily will have to be conveyed to and 
from it with the least inconvenience to themselves, and 
with the greatest possible despatch. Bringing visitors to 
Chicago from all parts of the country, and taking them 
away again, is another problem of no small magnitude, 
but this is one with which the Exhibition authorities have 
nothing to do, and which may be safely left in the hands 
of the railroad companies that posseas terminal facilities 
in, or in connection with, Chicago. Relating to this sub- 
ject it may be mentioned that all excursion trains bringing 
passengers to the Exhibition will discharge and receive 
them at the terminal station within the grounds, and will 
not enter the city at all. The means of communication 
that will exist betwean Chicago and Jackson Park will be 
the street railways, chiefly cable lines; the capacity of 
these lines is now being very largely increased, and will 
be still further extended by the Ist of May. There will 
also be a steamboat service running between a pier on the 
city water front and the Exhibition pier in Jackson 
Park. It isintended that these vessels shall be Jarge and 
numerous enough to deal with 15,000 passengers an hour. 
This means of communication will be very pleasant in 
fine weather, and sufficiently expeditious. Hired 
vehicles, especially hansom cabs, will supply a limited 
means of communication; but, although the tariff in 
Chicago is comparatively moderate. this method of 
reaching the Exhibition will hardly be a popular one. 
One of the chief means of communication will be the new 
elevated railroad, built by the Illinois Central Railroad 
Company. This line, which will be of very considerable 
capacity, will doubtless form one of the most efficient 
means of dealing with the traffic. Finally, there is the 
existing line of the Illinois Central Railroad Company, that 
starts from its terminal station on the city front, and runs 








almost close to the grounds. In ordinary times it consists 
of six tracks, two of which are reserved for suburban 
traffic. These are now supplemented by four other lines 
exclusively for the Exhibition : two of these will be used 
for express service, and the other two for stopping trains. 
The disadvantages inseparable from the working of 
surface lines in crowded cities will be avoided as far as 
possible, and the traffic will be worked entirely on the 
block system ; by this means the safety of the public in 
the streets and of those using the trains will be provided 
for. The great crowd which flocked to and from Jackson 
Park on the occasion of the recent dedication ceremonies 
was a severe test to the scarcely-completed lines of com- 
munication. The local accounts differed widely as to the 
way in which the work was done, some of the newspapers 
claiming a complete success, while others reported some- 





probable that this service will be nearly doubled before 
the opening of the Exposition. In addition to the fore- 
going, a floating fire engine, the Fire Queen, has been 
recently launched. ‘This boat is 65 ft. long, 16 ft. 
beam, and 6 ft. deep; her —_ will throw 1500 
gallons of water per minute to a height of 300 ft. The fact 
that the grounds are intersected with canals will enable 
this floating fire engine to be brought to any part with 
little delay. There will be 350 hydrants distributed over 
the 27 miles of water mains in thegrounds. These mains 
are connected with one of the present city pumping 
stations, which can concentrate a supply of 24,000, 

gallons daily into the Exhibition, and they will be 
supplemented by the city pumping station within the 
grounds, which will have a daily capacity of 12,000,000 
gallons. A large and efficient fire brigade is kept con- 
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thing little short of failure. Probably the truth lay 
between the two extremes, and there appears little 
danger of the extensive preparations being made, break- 
ing down after the Exposition opens, although they will 
certainly be exposed to constant and excessive strain, 
especially during the hours of concentrated traffic. 

12. Fire Protection.—Naturally every possible arrange- 
ment has been made to prevent the outbreak of fire in 
any part of the Exhibition, and to subdue it in case a con- 
flagration should take place. The Exhibition authori- 
ties have been in close communication with a group of 
fire insurance companies, and a total insurance of 
4,500,000 dols. has been effected on the buildings. It 
was under the supervision of the insurance companies’ 
officers that the tire system has been laid out. This 
system comprises appliances for ready means of access to 
every part of each building. Mains are laid all over the 
grounds, with hydrants at frequent intervals, and the 
water pressure will be sufficiently great to throw an ample 
stream over the highest structures. The installation in 
the grounds consists of three steam fire engines, and con- 
nections with four of the city fire stations ; of 20,000 ft. 
of hose ; 960 fire extinguishers, and 2,750 fire pails, It is 





stantly on service, so that every possible precaution has 
been taken to avert any danger from this source. 


(To be continued.) 








THE VALUE OF THE STEAM JACKET. 


Second Report of the Research Committee on the Value of 
the Steam Jacket.* 
Mr. Henry Davey, Chairman. 
(Continued from page 738.) 

No. 44.—Experiment on a Compound Horizontal Engine at 
the Royal Arsenal, Woolwich, by Licut.-Colonel English, 
Mr. Henry Davey, and Mr. Bryan Donkin, Jun. 
Engine.—This experiment was made on a compound 

horizontal surface-condensing engine, Fig. 7, page 767, 

driving the saw-mill in the Carriage Department at the 

Royal Arsenal, Woolwich. The engine was made by 

Messrs. Marshall, Sons, and Co., of Gainsborough. The 

diameters of the cylinders are 18 in. and 32in. The stroke 


_* Paper read before the Institution of Mechanical En- 
gineers, 
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of each cylinder is 48 in. The piston-rods and tail-rods 
are all 34 in. in diameter. The air pump was originally 
driven from the tail-rod of the low-pressure cylinder by 
means of a bell-crank lever, but previous to this experi- 
ment it had been disconnected pea was driven by a sepa: | 
rateengine. Atthesame time the original jet-condenser | 
had also been removed and a surface condenser substi- | 
tuted for it. Each of the two cylinders has four valves, | 
two for steam admission and two for exhaust, and each 
pair of valves is driven by a single eccentric. The 
admission valves are of the double-beat type, provided 
with Proell’s automatic expansion apparatus, for varying 
the cut-off automatically. The exhaust valves are cylin- | 
drical and of the Corliss type. The two cylinders are | 


placed side by side, with their centres 12 ft. apart. | 
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The intermediate receiver and the bodies of both cy- 
linders are jacketed, the cylinders forming liners in the 
body jackets, The ends of the cylinders are not jacketed. 
The receiver jacket was not in use during the experiment. 
The steam supply to the cylinders usually passes through 
the jackets on its way to the valve chests, but in order 
to lew of the jacket water being measured during the 
trial, the ordinary steam connections were removed an 
special steam pipes substituted. By this means, during 
the trial with steam in jackets, steam was supplied to the 
jacket of the high-pressure cylinder by a separate pipe 
connected with the main steam pipe on the boiler side of 
the stop valve; and to the jacket of the low-pressure 
cylinder by a separate pipe from the receiver. The 
jacket water from the two jackets and the drain water 
from the receiver were discharged and collected sepa- 
rately by means of drain pipes and water traps. An air 
cock was placed at the highest point of each jacket. 

The following shows the areas of the jacketed and un- 
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jacketed portions of the inner surfaces of the cylinders, | 7.59 lb. of feed water 


exclusive of passages : 





| Area of Inner Surface. 


Cylinder. | | a 
n- | 
Neti an, tl 
(body .. sq. ft.| 18.84 > aes 
High-pressure {ends .. ,, | ie | 3.53 t Tao 
{per cent. 84.2 15.8 | 100.0 
ody ..sq.ft.| 33.51 ‘a 44.68 
Low-pressure {ends mt ae | 11.17 ‘ 
per cent. : 75.0 | 25.0 











Indicator Diagrams nearest mean. Experiment 45, 
Horiz! Single Cylinder Condensing Engine.S Kensington 
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Details of Experiment.—The experiment consisted of 
two trials which were made at the Royal Arsenal, Wool- 
wich, on March 15 and May 17, 1890, by Lieut.-Colonel 
English, Mr. Henry Davey, and Mr. Bryan Donkin, Jun. 
In the first trial, made on March 15, and lasting for 
5.97 hours, no steam was admitted to m= of the jackets. 
In the second trial, made on May 17, and lasting for 5.57 
hours, steam was admitted to the jacket of the high- 
pressure cylinder at a little under boiler pressure, and to 
the jacket of the low-pressure cylinder at a pressure of 
about 101b. per square inch above atmosphere. The 
arrangement of steam supply piping to cylinders and all 
the other conditions were maintained as far as possible 
the same throughout both of the trials. Steam was not 
admitted to the jacket of the receiver during either of the 
trials. 

Owing to the special arrangements of steam piping 
which had to be made to permit of the jacket water being 
measured, and theconsequent increase of radiating surface, 
no doubt theefficiency of the engine was somewhat reduced. 
As this, however, applies equally to both of the trials, 
the percentage saving due to the two steam jackets as 
determined by these two trials is probably little affected 
From another trial made on the same engine 
but not here recorded, the increased saving in feed water 
due to the use of the receiver jacket with boiler steam, in 
addition tothe other two jackets supplied as in the fore- 
going trial, was found to be 1.7 per cent., or a total saving 
due to the three jackets of 19.0 + 1.7 = 20.7 per cent. 

Feed Water.—On its way to the boiler the feed water 
was passed through tanks in which it was weighed. In 
the trial without steam in any of the jackets, the total 
weight of water pumped into the boiler in 5.97 hours 
was found to be 16,268 lb., which is at the rate of 2725 lb. 
per hour, or 45.4 lb. per minute. This is equivalent to 





é per pound of coal. In the trial 
with steam in the two cylinder jackets, the total weight 
of water pumped into the boiler was found to be 
12,622 lb. in 5.57 hours, which is at the rate of 2267 Ib. 
per hour, or 37.8]b. per minute. This is equivalent to 
7.51 lb. of feed water per pound of coal. 

Jacket Water and Drain Water.—The discharge from 
each jacket and from the receiver drain was made to 
deliver into a separate bucket, and the weight of water 
in each bucket was determined. During the trial with 
steam in the two cylinder jackets, 235 lb. of jacket water 
was obtained from the jacket of the high-pressure cy- 
linder, and 481 1b. from the jacket of the low-pressure 
cylinder. This gives a total of 716 lb. of jacket water 


\from both jackets in 5.57 hours, or 128.6 lb. per hour, 
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which is equivalent to 5.67 per cent. of the total feed 
water. 

The drain water obtained from the receiver drain was 
70 lb. in 5.97 hours, or 11.7 lb. per hour, during the trial 
without steam in any of the jackets; and 110 Ib. in 
5.57 hours, or 19.8 1b. per hour, during the trial with 
steam in the two cylinder jackets. 

Measurement of Pressures, d-c.—Readings were taken 
every quarter of an hour of the steam pressure in the 
boiler and of the vacuum in the condenser. Each of these 
gauges was, therefore, read twenty-five times during the 
trial without steam in any of the jackets, and twenty- 
three times during the trial with steam in the two cylinder 
jackets. The pressure-gauges on the two steam jackets 
were also read every quarter of an hour throughout the 
trial. Indicator diagrams were taken from each end of 
each cylinder evety quarter of an hour by means of four 
Richards indicators. In this way, 25 sets of diagrams, or 
100 single diagrams in all, were obtained during the trial 
without steam in any of the jackets, and 23 sets of dia- 
grams, or 92 diagrams in all, during the trial with steam 
in the two cylinder jackets. The engine counter was 
also read every quarter of an hour throughout both of the 
trials. The set of indicator diagrams nearest to the mean 
for each of the two trials are shown superposed in Fig. 8 
annexed. The following Table gives the average mean 
effective pressure and indicated horse-power in each of 
the two cylinders throughout both of the trials : 





| 
Mean Effective | 
Pressure. Pounds} 


Indicated Horse- 
per Square Inch. Power, 





March 15,’ May 17,| March 15, May 17, 


Date of trial 1800. ' 1890. '| 1890. | 1890. 


ene nasa | Without With | Without | With 
. Ib. LH.P. 1.H.P. 

High-pressure cylinder ..| 18.95 15.12 | 64.2 57.1 
Low-pressure pm «es 4.21 4.60 | 46.3 56.3 
Total 10.05 9.26 110.5 113.4 


(reduced to low- 
| Pressure cylinder) 


Temperatures.-—During the trial without steam in any 
of the jackets, the temperature of the feed water was ob- 
served nine times, of the hot well 23 times, and of the 
circulating and discharge water each 29 times. During 
the trial with steam in the two cylinder jackets the 
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Tastes Nos. 45 AND 46.—ExprRIMENTS ON A HorizonTaL SurFACE-CONDENSING ENGINE WITH AND WITHOUT 


SrgaM IN JACKETS, AT SOUTH KENSINGTON, BY PRorgEssOR UNWIN. 


1, Engine working single-cylinder or compound .. oe { 
2. Jackets, with or without steam : 
3. Date of trial ie be 1890 
4. Duration of trial : ai we .. hours 
5. Number of expansions(nominal) . ole 
6. Cylinder, diameters in. 
7. Stroke, ength .. e on ae 
8. Piston, mean areas equare inches 
9. Volume swept out by pistons per stroke .. cubic feet 
10. Mean boiler pressure above atmosphere .. lb. per sq. in. 
lL. ” jacket ” ” ” ” 
12. ,, effective ,, incylinders.. a 
i. « a », total reduced to low-pressure cylinder 
Jb. per sq. in. 
14. +,, vacuum in condenser absolute - - 
15, Revolutions, total during trial 
16. * per minute, mean 
17. Piston speed, feet per minute, mean ps ni 
18. Coal burnt per indicated horse-power per hour 
19. Indicated horse-power oe 
20. ° = mean total .. 
21. Brake ” z , eee 
22, Horse-power expended in engine friction PE 
23. Percentage of total indicated horse-power expended in engine 
friction.. os ee ee oe os oe oo 
24. Feed water, total use during trial .. ‘ - a) ae 
25. ” per indicated horse power per hour, total * 
26. es ks a minute, total ,, 
27. as percentage less with steam in jackets o ie 
28. Steam condensed, total during trial, excluding jacket 
steam .. K cea oe iy oe os we 
29. Steam condensed, per indicated horse-power per hour __,, 
30. ” ” a ” ” minute ” 
81. Condensing water, total during trial os a ae 
32. o os per indicated horse-power per hour ” 
83. Jacket water, total during trial .. - oe oe * 
34. » per indicated horse-power per hour ” 
35. ee 9 o * minute .. * 
36. a in percentage of fecd water eh Lee 
37. Mean temperature of hot-well » os deg. Fahr. 
ms ww a feed water ” 
_ ae me boiler steam.. os os ” 
40. Heat taken up by feed water per pound .. thermal units 
4t. 4, »” condensing water per pour a 
42. ,, given up by condensed steam pie ” 
43. ,, transferred from jacket steam to cylinder steom per 
indicated horse-power per minute thermal units 
Heat Account, from Boiler Steam 
44. Heat in steam passirg through cylinders 
45. * me a jackets oe 
46. total, in steam passing from boiler. . ‘a 
Heat Account, from Discharged Water, &c. 
47. Heat turned into work . oe oe PP 


lost given to condensing water a ca ex 
», in condensed steam above feed temperature 
- jacket water *” oe 
»» by radiation ee - 
unaccounted for (positive or negative) 
3. total, passing from engine (=line 46) 
. Mechanical efficiency of engine (line 21+line 20 
. Thermal os i (line 47+line 46) ” 
. Theoretical efficiency of perfect engine with same tempera- 
turelimits  .. oo ee +3 = +. percent. 
57. Relative efficiency of engine (line 55+line 56) .. ” 


” 


per cent. 


! 


temperature of the feed water was observed 13 times, of 
the hot well 20 times, and of the circulating and discharge 
water each 33 times. The following Table shows the 
mean temperatures obtained by calculation from these 
readings : 


{| March 15, 











. fay 
Date of Trial. is | a T300 e A 
Cylinder jackets with or without steam) Without With 
deg. Fahr. | deg. Fahr. 

Temperature of feed water oof Ore 82.7 

90 hot well.. a aoe 67.8 79.3 

9 circulating water 43.7 58.8 

” discharge + 53.6 85.3 





{ 





Boiler.—Steam was supplied by a Lancashire boiler 
made by Messrs. Clayton. The boiler is 6 ft. 6 in. in 
diameter and 32 ft. long, and the Hues are 2 ft. 6 in. in 
diameter. The grate areais 35 square feet and the total 
heating surface is about 880 square feet. 

Coal.—The coal used throughout both of the trials was 
from Ravensworth Hurtley, Durham, and had a calorific 
value of 14,780 thermal units per pound, which is equiva- 
lent to the evaporation of 15.3 Ib. of water from and at 
212 deg. Fahr. per pound of coal. In the trial without steam 
in any of the jackets, the total coal used was 2144 lb. in 
5.97 hours. This is equivalent to 359 lb. per hour, or 
6.0 lb. per minute, and to 10.3 1b. per square foot of grate 
ares per hour. The quantity of clinker and ashes made 
during this trial was 188 lb., equivalent to 8.8 per cent. 
of the total fuel. In the trial with steam in the two 
cylinder jackets the total coal used was 1680 1b. in 5.57 
hours, This is equivalent to 302 Ib. per hour, or 5.0 1b. 
per minute, and to 8.6 lb. per square foot of grate area 
per hour. The quantity of clinker and ashes made during 
this trial was 221 lb., equivalent to 13.2 per cent. of the 
total fuel. 

Results.—The results of the experiment are given in 
Table 44 (see page 737 «ntc), and the performance, and 
rates of feed water and jacket water consumption are 
shown graphically in Fig. 9, page 767. 

















7 
No. 45. | No. 46. 
Single Cylinder. | Compound. 
Without | | With | Without With 
February 6 February 20 March 12 March 27 
309 2.75 2.69 3.20 
4 4 | 7.23 | 4 
15 76 15.76 1576 { 1846 
22 22 | 22 | 22 
° 29 aa 57.43 57.43 
192.33 192 33 192. a} | 192.33 
os 0.7311) 0.7311 
2.4485 2.4485 | {3.4485 f 2.4485 
60.56 | 59.60 | 66.73 67.80 
59.60 | v | Sead 
ae as (31.34 26.49 
17.13 17.46 {es} | Viese 
| | 
17.13 | 17.46 22.04 | 22,23 
2.95 2.28 2.02 | 2.04 
20,851 16,786 15,125 18,453 
112.40 101.73 93.66 96.1 
412 1 | 373.0 343.4 352.4 
7. a 2.94 2.30 2.13 
te (18.73) | £16.24 
ae 37.96 (25.38f | 129.41 
41.14 | 37.96 44.11 45.65 
37.79 30.91 36.56 39 62 
8.35 7.05 75> | 6.03 
20.3 18.6 17.1 13.2 
4088 2786 2500 2851 
32.14 26.69 21.06 19.52 
0.536 0.445 0.351 0.325 
“ 7.0 oe 78 
4088 2590 2500 2500 
32.14 24.81 21.06 17.12 
6.536 0.414 0.351 0.285 
92,380 58,670 55 380 67,050 
726.3 562.0 466.5 459.0 
ie! 196 hs 351 
1.88 2.40 
| 0.031 0.040 
a 7.04 sis 12.31 
137.8 | 124.8 122.5 121.3 
100.0 100.0 100.0 100.0 
308.0 207.0 313.5 314.3 
1107.9 | 1107.6 1109.6 1109.8 
43.5 441 42.5 37.8 
37.8 24.8 22.5 21.3 
* 27.9 x 348 
Thermal units per iodicated horse-power per minute. 
593.80 458 389.50 316.30 
34.30 s 44,40 
593.80 492.80 389 50 360.70 
42.75 42.75 42.75 42.75 
526.40 413.20 $30.20 289.20 
20.26 10.27 7.90 6.07 
ae 6.42 se 8.57 
8.50 9.30 9.70 9.34 
-4,.11 +10.86 — 1.05 + 4.77 
593.80 492.80 389.50 360.70 
79.7 81.4 82.9 86.8 
72 a7 11.0 11.9 
28.4 31.1 | 32.7 33.1 
25.4 28.0 33.6 360 





Nos. 45 and 46.—Experiments on the Experimental Engine 
at the City and Guilds of London Central Institution, 
South Kensington, by Professor W. Cawthorne Unwin. 
Engine.—The engine on which the experiments were 

made, Fig. 10, page 767, is a two-cylinder horizontal sur- 
face-condensing experimental engine, capable of being 
worked either as a single-cylinder or a compound engine. 
It was made by Messrs. Marshall, Sons, and Co., of 
Gainsborough, and was fully described and illustrated in 
ENGINEERING, November 16, 1888, es 473 to 476. The 
diameters of the cylinders are 8.73 in. and 15.76 in., and 
their common stroke is 22in. The high-pressure cylinder 
is provided with Hartnell expansion gear, and the low- 
pressure with Meyer expansion gear. The bodies of the 
cylinders are covered externally with felt and teak, and 
the ends are bright and not covered. ‘The experimental 
arrangements involve greater complication of steam pipes 
and consequent loss by radiation than is usual in ordinary 
engines. The engine is also at present worked at a steam 
pressure lower than that for which it was designed. The 
trials were made with a constant load on the brake. 

Only the bodies and back ends of the cylinders are 
jacketed. The front ends and the receivers are not 
jacketed. Steam is supplied direct to the jackets by a 
separate pipe, and they are drained by gravitation into a 
reservoir under pressure, provided with a gange glass. 
The Table in the next column shows approximately the 
areas of the jacketed and unjacketed portions of the 
inner surfaces of the cylinders. 

Two experiments, Nos. 45 and 46, were made on this 
engine, each consisting of two trials of about three hours’ 
duration, with and without steam in the jackets. In 
Experiment No. 45 the engine was worked as a single- 
cylinder condensing engine, only the larger of the two 
cylinders being in use; in Experiment No. 46 both 
cylinders were used, and the engine was worked as a 
compound condensing engine. In the single-cylinder 


experiment, No. 45, there was a saving due to the steam 
jackets of 17.0 per cent. in the feed water, and in the 
compound experiment, No, 46, a saving of 7.3 per cent. 
The set of indicator diagrams nearest to the mean for 
each of the two trials in the single-cylinder experiment, 
No. 45, are shown superposed in Fig. 11, page 767 ; and 


und experiment, 


those for the two trials in the com 
No. 45, in Fig. 12. The conditions and results of both ex- 
periments are given in detail in Tables 45 and 46, annexed ; 





Area of Inner Surface. 





Cylinder. { t* Sag | 
n- 

jfacteaten. jacketed. | Total. 

sq. ft. eq ft. | sq. ft. 

(poy 395 | 0.90 4.25 

High- | Ends 0.41 | O41 | 0.82 

Pa ssure Total 4.36 | 1.31 5.67 
\ Per cent. 76.9 p. ct. 23.1 p. ct.'100.0 p. ct. 

Body .. 4.04 | 215 9.19 

Low- Ends 1.35 1.35 2.70 

Pressure Total re 8.39 | 3.50 | 1189 
Per cent. -. 70.6 p. ct. 29 4 p. ot.|100.0 p. ct. 








and the performances, and rates of consumption of feed 
water and jacket water are shown graphically in Fig. 13, 
page 767. 

(To be continued.) 





FOREIGN AND COLONIAL NOTES. 

A Long Distance Telephone.—The New York and 
Chicago telephone line is now in operation. Voices are 
heard distinctly at either end, and conversation has been 
carried through without difficulty. The line is about 
1000 miles long. It runs from New York to Chicago, vid 
Easton, Harrisburg, Pittsburg, Youngstown, and South 
Bend. The poles carry two lines of No. 8 copper wire, 
and the line is substantially built. 


Vienna.—The Vienna authorities have resolved to raise 
a loan of 1,750,000/. for the purpose of carrying out public 
works for the extension of the city. The expenditure 
during the ensuing year is set down at 480,000/. 


Another Great Canadian Railway.—A member of the 
Dominion Parliament recently visited Chicago for the 
purpose of interesting capitalists in a project for the con- 
struction of a new Canadian line, to be known as the 
Canada Western Railway. If the line is constructed it 
will be 1045 miles in fenath. 


Proposed British Pacific Cable.—A project is under 
consideration for laying a British submarine cable across 
the Pacific, between Australia and British Columbia. 
One of the objects of Sir G. Dibbs, the Premier of New 
South Wales, in recently visiting London was to promote 
the laying of this cable. 


Danubian Steam Navigation.—The revenue of this com- 
pany showed a falling off in September of 28,723/., as 
compared with September, 1891. The aggregate decline 
in the revenue of the undertaking to September 30 this 
year was 27,436. The falling off observable in the com- 
pany’s invome is attributable to the fact that Hungarian 
farmers are keeping back their corn from market, as they 
expect to realise better prices later on. 


Illinois Coal Mining.—The quantity of coal mined in 
Illinois in 1888 was 14,328,181 tons; the corresponding 
quantity mined in 1890 was 15,274,727 tons. The aggre- 
gate value of the coal raised in 1888 was 3,216,9611. ; the 
corresponding value in 1890 was 3,054,945/. The number 
of men employed in coal mining in Illinois in 1888 was 
29,410; the corresponding number in 1890 was 28,574. 


Trrigation in Victoria.—There are not any signs of an 
early settlement of a dispute which has arisen between 
Messrs. Chaffey Brothers, Limited, and the Mildura 
Irrigation Company as to who is responsible for the pump- 
ing and _ distribution of water from the Murray to the 
land. The settlers’ delegates are still in Melbourne, and 
are in constant communication with Mildura, but the 
prospect of an amicable settlement of the difficulty 
appears remote. 


Victorian Railways.—It is understood that the Vic- 
torian Acting Railway Commissioners intend shortly to 
close all stations on the Glen Iris and Outer Circle lines, 
in accordance with their policy of retrenchment. The 
Commissioners state that the train service will not be re- 
duced, but they propose to utilise light motors and comn- 

site American carriages on both lines in the hope of 

urther reducing working expenses. 


Western Australian Ratlways.—Mr. Keane has left 
London for Perth, Western Australia. He has not been 
able to effect any arrangement for the Midland Railway 
Company of Western Australia with reference to the 
completion of the company’s line, the directors declaring 
it to be impossible to raise 500,000/. in London at present. 


Belgian Coal.—The exports of coal from Belgium in 
the first nine months of this year amounted to 3,165,773 
tons, as compared with 3,291,887 tons in the correspond- 
ing period of 1891. In these totals the exports to France 
figured for 2,658,875 tons and 2,771,887 tons respectively. 

New Zealand Railways.—The_ appropriations officially 
proposed for railway works in New Zealand in 1892-3 
amount to 399,755/., as compared with 490,276/., and an 
actual expenditure of 153,736/., in 1891-2. A much larger 
amount might be readily absorbed by New Zealand rail- 
way works in 1892-3, but the Minister of Public Works 
deems it advisable to proceed cautiously. 


Antipodean Telegraphy.—Lord Charles Scott has been 
in communication with the Governments of Queensland 
and Western Australia with reference to a proposal to con- 
nect the telegraph system of Northern Queensland with 
Western Australia, so as to make communication com- 

lete round the Australian coast in case of an attack by a 
hostile fleet. The Queensland Government bas agreed 
to carry the Queensland lines as far a: Port Darwin. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


OomPitzep By W. LLOYD WISH. 
SELECTED ABSTRACTS OF REGENT PUBLISHED SPECIFIOATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings {s stated 
tn each cas where none are mentioned, the Specification is 
noi rated. 
Where Inventions are communicated from abroad, the Names, 
one Sispocttonte = aamuk of te Patent Ofi 
ions may ce 
Sale Branch, $8, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
The date of the advertisement of the mee of 
ification is, in each case, given after abstract, unless the 
Fear tas boos cond, when the date of sealing is given. 
or may at any time within two months from the date of 
ic esthoo ah the Taian Gee of caestaiaes to Ga and Ga 
give 
Patent on any of the grounds mentioned in the Act. 


STEAM ENGINES AND BOILERS, &c. 


1512. W. P. Thompson, Liverpool. (Ff. EF. Chatard, 
Baltimore, Maryland, U.S.A.) Heat Regulating Appa- 
ratus. (3 Figs.) January 26, 1892.—This invention relates to 
means for controlling the combustion, in a furnace boiler, auto- 
matically by thermostatic devices so as to maintain a uniform 
temperature. A chamber A is provided at its two sides with air 
inlet openings a, and at its top and bottom with two air delivery 
pipes B and C. The two pipes, which are opened and _ closed 
alternately, are extended one to the base of the furnace below the 
firegrate in order to supply air to promote combustion, and the 
other to the top of the furnace above the fire in order to check 
combustion. The valve for controlling the passage of air to the 
pipes consists of two concentric sheet metal cylinders D and E, 
the former fixed in position across the interior of the chamber so 
that its ends encircle the air inlets, and the latter mounted cn a 
horizontal axis e so as to turn freely within the other. The 
outer cylinder is provided with top and bottom openings by which 
the air entering through the centre passes to the upper or the 
lower pipe. The inner cylinder is also provided with top and 


bottom openings through which the air passes to the openings of 
the outer cylinder. For operating the valve, an electro-magnetic 
motor Gis provided, controlled by a thermostat H located in the 
apartment the temperature of which is to be controlled. The 
motor consists of a walking beam g fixed on the valve spindle, 
and provided at its two ends with pendent soft iron armatures 
































arranged to rise and fall within stationary solenoids g* and g4 
through which a current is passed alternately, thus causing the 
armatures to descénd, one at a time, and thus rock the valve to 
and fro. The thermostat is composed of a compound conducting 
bar h arranged to vibrate between two contact points so adjusted 
that it meets one or the other according as the temperature 
reaches the maximum or minimum limit. The minimum con- 
tact is connected through a series of courductors to thebattery, 
and to the thermostatic bar, and the maximum contact is similarly 
through different conductors connected to the battery and 
thermostatic bar. The walking beam carries a finger which acts 
to raise other fingers alternately, so that whenever a circuit is 
closed to excite one of the solenoids and move the valve, the 
circuit is immediately opened again to prevent waste of the cur- 
rent ; thecircuits being both in an open condition except at the 
instant when the valve is being moved. If the valve stands open 
and the temperature falls until the thermostatic bar contacts on 
the left, the circuit will be completed through a solenoid and 
cause its armature to descend and turn the valve until it is closed 
at the top and opened at the bottom. As this action is com- 
pleted one of the fingers lifts a second one and breaks the circuit, 
at the same time lowering a finger of the other circuit so that it 
may be completed in its turn when the thermostat contacts on 
the maximum side, so as to reverse the motion of the valve. 
(Accepted November 9, 1892). 


265. J. Mackie, Neilston, Renfrews. Steam Traps. 
{7 Figs.) January 6, 1892.—This invention has reference to 
steam traps which will give a periodic alternating discharge 
of the accumulated water. In the centre of the bottom of 
the open float vessel B a hole is formed, over which, on the 
underside, a short piece of tube B' is jointed which is 
closed at the bottom end B", thus forming a ‘‘ well” 2 in. or 
3 in. deep in the centre and bottom of the float vessel B. On 
the cross arms B?, at the top of the vessel B, a central guide tube 











b is fixed, the bottom flanged end U! of which is made to dip about 
}in. into the well, openings being cut in the flange to allow the 
water to flow from the inside of the float into the well. The dis- 


charge tube fixed to the valve case in the cover of the trap-box 
A passes through the central annular tube of the float vessel and 
dips to the bottom of the well when the float is at its highest level. 
The open float chamber B is free to move vertically guided by its 
cen’ril tube b sliding outside of the discharge pipe, and the lower 


end of the valve spindle is guided inside the discharge pipe by a 


cross cotter and pin. The water is admitted to the trap-box A by 
a branch A? near the top with a fan on the cover to cause it to 
descend and collect within this box and raise the float vessel and 
shut the outlet valve on its seat to the discharge branch and pipe 
until the water rises over the top lip of the float vessel and over- 
comesits buoyancy. When water collects in the trap vessel the float 
vessel rises through a considerable space, and its lower tube end 
presses against the spindle of the discharge valve, and at once 
closes the latter with force against its seat, and the water con- 
tinuing to rise in the trap overflows into the float vessel, and when 
this gets sufficiently filled to overcome its buoyancy it imme- 
diately sinks to the bottom, where the lower end of the central tube 
strikes against the cotter in the valve spindle and opens the dis- 
charge valve. The water in the float vessel is then discharged up 
through the discharge tube by the steam pressure in the box and 
float vessel, as also the water in the trap above the level of the 
float vessel while this is descending, and the float thus regaining 
its buoyancy immediately rises and closes the discharge valve and 
does not discharge again until the water rises above the top of the 
vessel B and partially fills it, the trap thus working intermittently 
sends out a considerable quantity of water at each action. (Ac- 
cepted November 9, 1892). 


153, R. H. Radford, Sheffield. Steam Generators. 
(2 #igs.) January 4, 1892.—The object of this invention is to 
reduce the size and weight of generators in proportion to their 
evaporative power. It consists of a cylindrical revolving vessel, 
the shell of which is constructed with circumferential corruga- 
tions, the depth of these corrugations being regulated by the 
diameter of the shell and pressure of steam to be carried. Each 
trunnion is fitted with a stuffing-box and gland through which on 
one side a steam pipe is passed and arranged to turn up inside 
the vessel, so as to draw the steam from the highest available 
point above the water level, this pipe being stationary and the 
vessel revolving around it. Through the opposite trunnion a 
similar pipe is passed, turned downwards instead of upwards. 
The safety valve is affixed to a branch on the main steam pipe 
placed as near the vessel as possible, and spring escape valves are 
placed in the ends of the vessel, and may be adjusted to a 























i 


ath AH 





YNII NIV’ 
1537 U, 
ressure a little above that of the ordinary working one. 


nder the vessel is the fire-grate, the fireplace and the 
whole of the shell being inclosed in brickwork, which, when 
the corrugations in the shell of the vessel are large enough to 
form flues for the products of combustion, are made to fit close up 
to the major diameter of the shell, and the chimney is placed so 
that the heated gases pass over the top of the vessel. The vessel 
is caused to revolve in the same direction as the waste gases, so 
that the water adhering to the plates as they ascend above the 
water level is rapidly evaporated, and the plates when dried 
become highly heated and impart their heat to the water on 
the succeeding revolution. The speed of rotation of the vessel is 
regulated so as to prevent the plates becoming so hot as to cause 
the formation of spheroidal steam on their surfaces. Means are 
provided for regulating the draught and for turning the heated 
gases into a bye-pass flue to the chimney if necessary. (Accepted 
November 9, 1892), 


ELECTRICAL APPARATUS. 


259. A.B. Woakes, London. Utilising Electrical 
Energy for Heating Water, &c, [11 Figs.) January 6, 
1892.— The object of this invention is to heat water, &c., by means 
of the electriccurrent, and to provide a method of regulating the 
rapidity of heating. The ry wera is arranged for use with the 
current supplied for electric lighting, but is adaptable to currents 
obtained from other sources. The water required to be heated 
is made the resittiny di to the p ge of the electric cur- 
rent, but instesd of using that thus heated, it may be made to 
ob‘ain its heat by conduction from the water which forms the 
resisting mcdium. In a tank of a material capable of withstand- 








ing the heat of boiling water, two electrodes of carbon are placed, 
one being in electrical communication with one of the conductors 
supplying the current, and the other with the other conductor. 
In order to regulate the heat at which the fluid is to be main- 
tained, or to increase the rapidity of heating, one of the plates 
is caused to be moved so that the distance between the two can 
be varied at will. Both plates may be made to move or may be 
submerged to a greater or less depth in the liquid. If more than 
two electrodes are used, one or more may be disconnected from the 
—— “y order to produce the same result. (Accepted November 
9, 1892, 


359. Siemens Brothers, London; J. Nebel and W. 
A. Collings, Charlton, Kent. amo Electric 
Machines. (4 Figs.) January 7, 1892.—This invention relates 
to dynamo-electric machines known as the Siemens alternating 
current dynamo with dise armature. An armature of disc form, 
having on it ovate coils of insulated wire wound on non-magnetic 
cores, revolves between two circular frames, each of which pre- 
sents towards the disc a number of pole-pieces arranged circu- 
larly at equal intervals and having alternating polarity. Each of 
these frames is made of iron, with two circular rows of studs B 
and C, each of approximately rectangular section, projecting from 
its face. The studs of the one row are farther from the centre 
than those of the other row, so that a circular coil D of insulated 
wire can be wound between the inner faces of the outer studs and 


the outer faces of the inner ones. To each stud is fixed a pole” 
piece pr ing its face parallel and close to the side of the disc 
armature, and these pole-pieces, owing to the position of the studs 
to which they are respectively fixed, being alternately on opposite 








sides of the one coil, become, when the latter is traversed by an 
electrical current, magnet poles of alternating polarity, which 
induce alternating electric currents in the coils of the armature as 
they revolve past them. (Accepted November 9, 1892). 


207. E.J.Houghton and W. White, London. Elec- 
tric Regulator. [4 Figs.) January 5, 1892.—This inven- 
tion relates to an electrical regulator which, being introduced 
into an electric circuit, effects automatic regulation of the current 
by creating therein more or less resi » according as the 
current is increased or diminished. A solenoid coil 8 forms part 
of the circuit to which the regulator is applied. An iron core K 
is pressed down by a spring & contained within a tube, the lower 
end of which is screwed through a nut k', so that by screwing the 
tube downwards, the force of the spring can be adjusted. Ona 
rod R extending up from the core K is fixed insulated a head, to 
which is screwed the innermost convolution of a wire V bent into 
the form of a spiral, having a of convolutions, the outer- 
most one being attached to a bed-plate P, of a material such as 


Fig. 2. 
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copper, on which some of the convolutions lie. The wire V is of 
metal, such as German silver, which is of low conductivity, offer- 
ing considerable resistance to the passage of an electric current. 
The conductors being attached at W and W!, the current passes 
through the solenoid S and through the wire volute V. When the 
electromotive force in the circuit and in the coilS is low, the core 
K not being strongly attracted upwards, is forced down by the 
— k, and most of the convolutions of the wire V then lie upon 
the bed-plate P, so that the current passes mostly through the 
plate, meeting with very little resistance. But when the electro- 
motive force increases, the core K is attracted upwards, lifting a 
number of convolutions of V up from the plate, and the current, 
having then to pass through all these convolutions, meets with 
considerable resistance, by which it is regulated. (Accepted 
November 9, 1892). 


RAILWAY APPLIANCES. 


9754. H. A. Frantz and W. Storch, Tamaqua, 
Schuylkill, Penns., U.S.A. Car Couplings. [8 Figs.) 
May 23, 1892.—This invention has for its object to provide 
means whereby a draw-head may be lowered to effect the 
coupling of cars of different heights, and for raising and lowering 
the coupling-pin by hand independent of the mechanism pro- 
vided for that purpose. The chambered draw-head A has slots in 
the upper and lower portions, an inner and narrowed part a, and 
a reduced circular part a}, extended between parallel side bars of 
the car-frame. The circular part is projected through an elon- 
gated opening in a cross-piece of the car-frame, while its extreme 
end fits within a corr ding opening in a second cross-piece. 
A coil spring encircles this circular part and bears at its rear end 











against the latter cross-piece, while its forward end hoids a 
circular — against the rear side of the formerone. A 
vertical rod B is extended up through a slot } in the narrowed 
part a of the draw-head, and its lower end is extended through an 
opening ina bracket b! depending from the draw-head. A coil 
spring encircles this rod, and, at its lower end, bears upon the 
bracket, whilst its upper end holds a washer tight against the 
underside of the draw-head. A bail pivotally held to the car- 
frame has its U-shaped part loosely connected to the upper end 
of the rod B, the extreme end thereof being removable for this 
purpose. The coupling-pin D is loosely secured at its upper end 
to a curved lever d, fulcrumed on a cross-rod d'. This lever has 











a slot therein, through which a bolt is passed for connecting the 
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pin to thelever. The lever d is guided by two parallel plates d4, 
projecting from the top of the draw-head, and ite outer end is 
further guided by two additional smaller plates which serve as 
guides for the pin. The parts are arranged so that an arm and its 
hub are permitted to yield when the former is struck by the link, 
and so that too great a jar in engaging the cam E and effecting 
the turning thereof and lowering the outer end of the lever, is 
avoided. (Accepted November 9, 1892). 


17,658. H. H. Lake, London. (7he Vogel Cable Construc- 
tion Company, New York, U.S.A.) Gripping Devices for 
Cable ilways. (20 Figs.) October 4, 1892.—This inven- 
tion relates to the construction and operation of the cable rail- 
way grips. If the right hand jaws are gripping the cable ; in 
order to release from both cables, a shaft 122 is turned so as to 
open the right-hand movable jaw ; this partially closes the left- 
hand one, but by stopping the movement about midway neither 
jaw will grip its cable. If the cable rests upon the supporting 
pulleys, these are all the motions necessary, but if between the 
pulleys an additional operation is required. This consists in 
thrusting the jaw carrying frame 54, 56, 57 downward by a foot 
lever 69 in antagonismn to the springs 60, to the extent required, 
the spring returning the frame to its normal position upon the 
release of the foot lever. It is stopped from further upward 
movement by bolts 61, 62. Both pairs of jaws are always in 
position by simply closing, to grip either cable desired. Neither 





























pair can possibly grip its cable until the other pair has released its 
grip and the jaws can always be thrust downward for the pur- 
pose of gripping a sagging cable without affecting the opera- 
tion of the mechanism for opening or closing the grips. The two 
pairs of twin cones, one pair at each end of the jaws, by their in- 
clined surfaces, prevent any abrupt collision, such as might result 
if the square ends of the jaws were to come in contact with an 
obstruction. As the cable 103 rests in the groove on the periphery 
of the pulley the edges of the jaw die pieces protrude in a down- 
wardly inclined position, and the edge of the movable jaw is 
slightly further from the centre of the shaft 77 than is the end of 
the horizontal diameter of the cable. The acting surface of the 
movable jaw, moreover, is concave, 80 that as soon asitstrikes the 
lower part of the cable, the circular form thereof and the circular 
concave form of the jaw co-operate as two inclines to lift the cable. 
When the jaws have closed therefor the cable is lifted clear of 
the pulley support (Fig. 2). (Accepted November 9, 1892). 


17,688. W. Jacken, Wetzlar, Germany. Railway 
Brake Apparatus, (3 Figs.) October 4, 1892.—This inven- 
tion relates to a brake apparatus for railway vehicles which comes 
into action as soon as the propelling power is slackened down, and 
which automatically acts on all the wheels in a train. The buffer 
rods a@ are carried back through the buffer beam 6 and are con- 
nected to the ends of a cross beam c, which is strongly but loosely 
connected toa slided, This slide in its rearward motion acts upon 
the upper end of a lever 2 whose lower end is connected to a rod 
joined to the yg end of a weighted lever 22, whose lower end is 
connected to the brake blocks y by a rod 2%, cross-rods, lever, 
and other rods 26, Thus, in the rearward motion of the slide d, 
the latter, by its connections, causes the brake blocks to press 
against the wheels. The rod 2! is continued along beneath the 
carriage, and is connected to all the brake blocks thereof, so that 

















they are all operated simultaneously. The buffer-rods are so 
constructed as to play loosely to and fro during the ordinary 
running of the carriage, without exerting any influence on the 
brake-rods ; but as soon as the brake is applied to the locomo- 
tive, a strong back pressure is exerted on the buffer discs of all 
the vehicles in the train, and consequently the brakes are 
applied to all the wheels, In order to disconnect the brake 
during the shunting and backing of the train, a pin e passes 
through both the slide d and the cross-beam c¢, and is held by a 
lever /, the outer end of which has to be lifted in order to dis- 
engage the pin from the cross-beam c, and thereby sever the con- 
nection between the slide d and the cross-beam. All the levers of 
a train can be manipulated by a cord extending all along and 
guided by pulleys, so as to disengage all the brakes simul- 
taneously. (Accepted November 9, 1892). 


43. E. J. Houghton and W. White, London. 
Electric Lighting of Railway Trains. [2 Figs.) 
January 1, 1892.—This invention relates to means for lighting 
railway trains by electricity. The end A of the armature shaft 
of a dynamo electric machine has fixed on it a commutator C, 
on which bear two opposite brushes B, B!, each of which 
consists of a number of layers of wire gauze contained in a 
box } which can slide within an outer box bl, being pressed 
towards the commutator C bya spring. Over the layers of wire 
gauze is a plate which can be advanced by a screw moving for- 
ward the wire gauze as it becomes worn by its friction on the 
commutator. The box b! of each brush is fixed in a block D, and 
these two blocks are connected together by circular frames 
mounted on supports E, E'. One of the circular frames is fitted 
to revolve on al B projecting from the frame E, the other having 
an axial pin which can revolve in a hole in the upper part of the 
support E! concentric with the _ On the pin is fixed a crank F, 
the pin of which is engaged within a yoke fixed on the head of a 
red. Within this yoke are plates adjustable by screws and nuts, 
the one or the other bearing on the crankpin according to the 





direction in which the armature revolves. The rod is free to 
slide in a tube G in which it is ory down by a spring bearing 
on acollar at the lower end of the rod. From this collar a pin g 
projects through a slot of the tube G and is connected to the slide 
centrifugal governor, so that the pin gy is drawn up the farther, 
the quicker the movement of the governor, which is driven at 
speed proportional to that of the armature of the dynamo. The 
tube G is pivoted, and has behind it a pin entering a hole in a 
bar to which are jointed two contact springs, which, with contact 
plates, constitute a switch H for reversal of current. When the 
commutator revolves in one direction the friction resulting 























from the pressure of the brushes B, B! on it causes the brushes 
and the framing which carries them to revolve to the inclined 
position (Fig. 2) determined by the bearing of the crankpin 
against the one of the plates, the farther movement being resisted 
by the spring acting on the rod. When the speed of rotation 
increases, the governor drawing up the io g raises the plates 
allowing the crank-pin to rise, and the brushes B, B! to turn 
farther or acquire morelead. When the direction cf rotation of 
the armature is reversed, the biushes are by the friction moved 
over to an inclination in the opposite direction, the tube G 
moving on its pivot, and its pin g? acting on the switch H so as to 
change the circuits to suit the change of direction of rotation. 
(Accepted November 9, 1892). 


MISCELLANEOUS. 


16,299. E. Winkert, Longeville, Germany. Street 
Sweeping Machine. [8 Figs.] September 12, 1892.—This 
invention relates to street sweeping machines which receive all 
the dirt from the street into receptacles. The cart is formed of 
the two receptacles A and B, one above the other, the first of 
which is provided with a sliding docr M having a slight hole L in 
it, while the latter is provided with a lowering side door for 
allowing the dirt to be moved from the lower into the upper 
receptacle. The shaft / in the rear part of the receptacle A 
carries the sweeping brush, and close to the latter are boards K 
mounted on another shaft. The shaft / is carried by the rear end 
of a lever frame G, and the other shaft is mounted in bearings 
fixed to the bottom of the receptacle A, and is connected by lever 
and connecting rod to the frameG. This arrangement allows the 
sweeping mechanism to be put in or out of action from the 
driver’s seat and to be fixed in the required position by means of 
standard P, and means are provided for preventing the sweep- 
ings from being scattered about. In order to retain back in the 
receptacle A any paper, &c., which may stick to the brush, 
two rakes with prongs are provided. The first is supported 
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rigidly in the sides of the cart, and is made to enter deep into the 
brush, while the latter rake is pivoted, and is situated in front of 
the fixed rake when taken in the direction of the rotation of the 
brush, and is regulated by a lever so that its prongs only just 
touch the tips of the brush. The driving mechanism for the 
brush consists of two pairs of cog-wheels Z!, Z2, the wheels Z!' 
being on the shaft of the driving wheels E and Z? on the 
shaft 2 of the brush. The distance pieces keep the cogwheels 
in position during the gy be stopping of the brush. The 
hubs of the cogwheels Z2, Z2 have on their outer side ratchet 
teeth, into which gear the teeth of a sleeve provided with grooves 
and guided by a feather in the casing, where a spring keeps it in 
contact with the teeth on the hub for the purpose, and so that 
when the vehicle is going ahead the brush is revolved, while 
during the backward movement of the cart it is stopped. The 
lower receptacle is provided at the bottom and close to the 
brush with atrap-door which, by being lifted from time to time 
by lever handle, throws the dust or dirt deposited there by the 
brush right against the farthest end of the cart. (Accepted 
November 9, 1892). 


20,573. J. Hargreaves, Farnworth, Lancs. Feed- 
ing Fuelto Gas Producers, &c. [2 /igs.] November 26, 
1891.—The object of this invention is to feed the fuel to pro- 
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ducers so as to avoid channelling and the formation of large solid 
blocks of fuel and to obtain homogeneous evolution of gas. a are 
the walls of the producer; } outlet for combustible gases d 





nozzle through which air and steam are admitted into the pro- 
ducer ; ¢ blower ; f steam jet; k driving shaft ; and Z fuel hopper. 
The reciprocating plunger m pushes measured quantities of fuel 
from the hopper / into the feed nozzle n, from which it is pushed 
by a plunger o in an upward direction into the mass of the fuel in 
the producer. The position of a link is capable of being varied 
to allow of adjust t of the quantity of fuel fed at each reci- 
procation of the plunger m from the hopper / to the feed nozzle 
n. The plunger o is in front of and above the level of the air and 
steam nozzle d, and beneath the bulk of the fuel in the producer, 
so that the raw fuel is fed in from the bottom upwards, instead 
of from above, and as the air and fuel are both caused to enter 
the producer by the motion cf the driving shaft 4, the quantities 
of each are definite. (Accepted November 2, 1892). 


20,914. J. King, Newcastle-on-Tyne. Paddle 
Wheels. [2 Figs.) December 1, 1891.—This invention consists 
in fitting a circular rack path A into the framing of the paddle- 
wheel. The inner circumference of this rack A is in working 
connection with the pinion B, driven by the propelling engines 
through the shaft. The structure of the wheel is arranged to 
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suit the positions of the rack A, and the pinion B, and stays, tie- 
rods, and diagonal bracing D are fitted where required. The 
paddle-wheel is of the feathering type, with the eccentric sheave 
F fitted to the outer bearing G, or the floats E may be fixed rigidly 
to the wheel; allowance being made in either case by fitting the 
outer bearing G on slides for sideward movement of the spring 
beam. (Accepted November 2, 1892). 


19,298. A. S. F. Robinson and A. C. Auden, 
Wantage, Berks. Breaking up Roads, &c. [3 Figs.) 
November 7, 1891.—This invention relates to means for breaking 
up roads, stones, &c. The machine is provided with a number of 
vertical or inclined rods working in guides,and having at their 
lower ends the tools for breaking up or making roads. An up 
and down reciprocating motion is given to these rods by revolving 
cams, which come against projections thereon, raising them and 
then allowing them to fall by their own weight. The rods are 
mounted upon a carriage, and the cams are caused to revolve by 
hand or power. The upper part of the tools are flanged and lie 

















ina trough-shaped piece of metal embracing and bolted to the 
end of the rod, the bottom of the trough being pierced with hole- 
for the projecting part of the tools to pass through. If the 
apparatus is being worked by a portable engine, itis provided 
with shafts the ends of which enter guides in the rear of the 
engine, means being provided for moving them therein so as to 
advance the machine a certain distance whilst the engine is 
stationary. The machine is driven by a belt from the flywheel of 
the engine, a movable pulley being provided to take up the slack 
of the belt, when the machine is moved relatively to the engine. 
(Accepted November 2, 1892). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, lord- 
street, Strand. 





Roya. Instirurion.—The following are the lecture 
arrangements before Easter: Sir Robert Stawell Ball, six 
lectures (adapted to a juvenile auditory) on Astronomy ; 
Professor Victor Horsley, ten lectures on The Brain; the 
Rey. Canon Ainger, three lectures on Tennyson ; Pro- 
fessor Patrick Geddes, four lectures on The Factors of 
Organic Evolution ; the Rev. Augustus Jessopp, three 
lectures on The Great Revival—a Study in Uedizval 
History ; Professor C. Hubert H. Parry, four lectures on 
Expression and Design in Music (with Musical Illustra- 
tions); the Right Hon. Lord Rayleigh, six lectures on 
Sound and Vibrations. The Friday evening meetings 
will begin on January 20th, when a discourse will be 
given by Professor Dewar on Liquid Atmospheric Air; 
succeeding discourses will probably be given by Mr. 
Francis Galton, Mr. Alexander Siemens, Professor 
Charles Stewart, Professor A. H. Church, Mr. Edward 
Hopkinson, Mr. George Simonds, Sir Herbert Maxwell, 
Bart., the Right Hon. Lord Rayleigh, and other gentle- 
men. 
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SMITH’S PATENT “CONVERTIBLE” 
SCREW BOSS orci SCREW BUSH 


BELT PULLEYS 


The only Perfect Bush Pulley 
NO KEYWAYS in Pulleys or Shafts 


NO SET SCREWS. 


The only practical SELF-FIXING PULLEY in the Market 


ALWAYS IN STOCK. 





. NO KEYS. 





Invaluable for Breakdowns 


THOUSANDS IN USE. 
THE ONLY BUSH PULLEY in GENERAL DEMAND. 


SMITH’S PATENT Independent GRIP SHAFT COUPLING 
Shafting, Couplings, Plummer Blocks, Loose Collars, &e., &e. 
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PRICES AND FULL PARTICULARS 


ON APPLICATION. 
WORKS: 


Patentees and Sole Manufacturers, 
THRAPSTON. 


LONDON : 
+ QRAGE, THRAPBTOX.” SMITH & GRACE, 


35, te in St, 











9866 


WORTHINGTON PUMPING ENGINE 0, 


I53, QUEEN VICTORIA STREET, LONDON, E,C 








Telegrams : 


= pees | N Gis N. 
: “Tone Harp, London.” EES 





Telephone, 1614, 
| TRADE (MARK. 


WORTHINGTON PUMPS 


ARE THE RECOGNIZED STANDARD OF PUMPING MACHINERY. 





WORTHINGTON PRESSURE PUMPS especially designed for 


Hydraulic Lifts and Cranes, Cotton and Hydraulic Presses, 
Oil Pipe Lines, Mining Purposes, and such services as re 
quire the delivery of liquids under heavy pressure 








= - WORTHINGTON PUMPS are adapted to deal with any 
: quantity of Liquid, and at any pressure up to 4000 lb. per 

WORTHINGTON NEW STYLE “PRESSURE” PUMP square inch. 
WORTHINGTON PUMPS FOR ALL SERVICES AND PRESSURES 


OVER 60,000 PUMPS SOLD. 


OVER 1,000 PUMPS IN STOCK. 
SEND FOR SMALL COMPLETE CATALOGUE 


9870 
PRIOES ON APPLICATION, 








36 ENGINEERING. (Dec. 23, 1892. 
























INO. Ble aa. xen 
10 & 11, QUEEN ST. PLACE, LONDON, E.C;; 
| anv at 40, CHAPEL STREET, LIVERPOOL. 


Telegraphic Addresses: “ENDEAVOUR, LONDON ” “ POOLBIROH, LIVERPOOL,” 


TRAUTWINE’S 
CIVIL ENGINEER'S 
POCKET: BOOK. 


‘Beyond all question the best 

ractical wom for the Engineer that 
ay ever & ed.” —GrorGE L. Vosz, 
C.E., in ‘*Manual for Railroad Engi- 
neers.” 





Estimates, Plans and Specifications 
submitted for all classes of Machine 
Tools, Machinery, Sea-going and River 
Steamers, Barges, Dredgers. 
Rails and Rolling Stock provided to 
Main Lines. 


Purchase, Inspect, and Ship Material 
and Machinery for Engineers and 
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THE POLLUTION OF THE AIRE AND 
CALDER. 


No. IV.—Sewace Uritisation 1n Poputovus 
VALLEYS. 


THERE are many sanitary economists who 
approach the sewage question with abstract philo- 
sophic ideas. They cherish the hope that in a 
more advanced state of civilisation all material 
refuse will be returned to the land, and in their 
mind’s eye they depict in the future the cycle of 
the decay and resurrection of our food particles 
revolving with unerring precision. These philo- 
sophers of sewage insist upon the husbanding of 
the manurial resources of the nation to the utter- 
most, and regard any method of sewage disposal 
which does not meet their theory as wilful waste 
ending in woeful want. As a theory their proposi- 
tion is impregnable, and it is countenanced by the 
solid fact of China, self-contained with 350 millions 
—one-third of the human species—who, in their 
own estimation, are at the head of all civilisations. 

To these gentlemen, whose earnest enthusiasm 
gives life to every sanitary congress and demo- 
graphic conference, we would commend an atten- 
tive perusal of the words of Dr. Dupré on this sub- 
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ject, uttered at the Institution of Civil Engineers 
in April last, during a discussion on Mr. H. A. 
Roechling’s paper on ‘‘The Sewage Farms of 
Berlin,” and recorded in the 119th volume of the 
minutes of proceedings of that Institution, page 243. 
They are as follows : 

‘* Suppose the case of a farm, of which the whole 
produce was consumed on the farm, and returned 
to it in the form of manure; such a farm would 
maintain its fertility for ever. That’ was not 
merely speculation ; it was exemplified in the case 
of China for more than 1000 years. It followed 
that the manure produced in towns should be re- 
turned to the land from which that food was ob- 
tained. London drew its supply from something 
like 10,000,000 acres, and all the manurial value 
should be returned to the 10,000,000 acres. The 
biggest sewage farm that any man had ever ventured 
to propose was 50,000 acres.” 

So far as the last figure is concerned, a correc- 
tion may be made in these remarks. Before the 
Committee on Metropolis Sewage, on May 26, 
1864, Sir Charles Fox stated that he had proposed 
to conduct the sewage of the metropolis to 250,000 
acres of land in the home counties. This correc- 
tion, however, does not affect the broad issue. 











If, as Dr. Dupré says, two acres of land are 
necessary to the support of one Londoner, is the 
utilisation of the sewage of large towns possible 
under our advancing system of water carriage? Of 
course, he speaks of water-closet towns pure and 
simple, which the West Riding towns are not. 
But even allowing for that important fact, is it 
possible? Is it possible even to secure in any 
appreciable degree the full utilisation of the waste 
products of these towns, always remembering that, 
besides the food we eat, there are many sources of 
manurial waste? Let us go further and reduce by 
one-half Dr. Dupré’s estimated area per inhabitant, 
and take one man one acre ; can we even then see 
our way to securing an appreciable part of the 
360,000 acres required for Leeds? the 216,000 
acres for Bradford? the 33,000 acres for Wake- 
field? and so on. The thing is impossible, and 
real sewage utilisation—that is, the recovery of all 
the manurial elements contained in our food, &c.— 
is in this country a chimera, so far as large towns 
are concerned, and, it may be added, in all cases 
where the water-closet system isin use. To secure 
true utilisation that system must be given up, and 
we must revert to the old earth system in its 
improved form. The Chinese have, indeed, solved 
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the problem, but only by overrunning their vast 
country with countless receptacles, stores, and 
porters of ordure, so that, as travellers bear 
witness, one universal atmosphere of stink pre- 
vails.. It is one penalty they pay for their dense 
population. Right or wroug, the Englishman will 
not as yet face that ; his senses are over-educated, 
and neither his purse nor his person will pay the 
cost, although assuredly, in the future, want must 
overtake the nation. 

Thus, though the theory is infallible, the practice 
is impossible in our wholly artificial state ; and 
inasmuch as, step by step, the path to rivers puri- 
fication is beset by difficulties which arise out of 
preconceived notions which are impracticable, we 
may do good by thus hinting how remote even the 

taunchest upholders of sewage utilisation are from 
their supposed end. Even the boldest among 
them has not made a single practical proposal to 
utilise more than one-twentieth part of the hidden 
value of liquid sewage in large cities. 

Next let us grant that the sewage of 5 per cent. 
of the urban population can be received; what 
price are we likely to pay for it in the narrow and 
thickly populated area of the Aire and Calder 
valleys? In the first place, the pecuniary out- 
come in this land of stiff soils and weeping skies is 
most disheartening. The land is costly to buy and 
costly to shape to the purpose, and it may be taken 
as a rule to which there is no exception, that com- 
plete treatment of the sewage on such limited areas 
(300 people to the acre) can only be effected at the 
expense of the entire crop. Consequently, in all 
sewage farms, no more sewage goes on to the land 
of a sewage farm than it suits the exigencies of the 
farmer to apply. In every system of sewage treat- 
ment, the one thing needful is a back door, tech- 
nically called a ‘‘ storm overflow,” by which, when 
not required, rubbish may be quietly shot into the 
river. The adage, ‘‘any port in a storm,” applies 
to the veryletter, and many and often are the storms 
during which superfluous sewage is hurried off the 
scene by this convenient outlet. Thus, asa rule, 
the bulk goes straight to the river, and the whole 
scheme, with its years of excogitation, its yearly 
anxieties, and its heavy cost of maintenance, comes 
to nothing as an instrument of river purification. 
Surprise visits by experts will convince the most 
sceptical of this fact, periods of drought only being 
avoided, That this should be possible, is a blot 
upon local government, which, while insisting upon 
the provision of efficient means, does not insist 
upon their use. Nevertheless, it is the plain truth. 

The money cost, however, is a secondary con- 
sideration. Our first duty is to balance sanitary 
gain against sanitary loss. If—which is by no 
means certain—nay, is very doubtful in most cases 
—the limited irrigation thus practised effects its 
end, and converts a noxious into an innoxious 
liquid, the sanitary gain is undoubted so far as the 
river is concerned ; but what of the land so 
treated? As there are diseases arising from putrid 
rivers in times of drought, so there are diseases, 
too common in this latitude, arising from the con- 
stant presence of fog and damp, from vapours 
exhaled by the soil. Although a well-managed 
sewage farm is not a swamp, which signifies wet 
rot, or a combination of stagnant water, decayed 
vegetation, and waterlogged subsoil, yet it must 
partake to some extent of the nature of a swamp, 
the body of the subsoil being skin-full of seenaiile 
liquid. 

Given a dry climate, a sandy subsoil, an open 
plain, and isolation from centres of population, all 
of which advantages pertain to the great sewage 
farms of Berlin, then the conditions are sanitary, 
and no harm will ensue, provided the management 
be sound. But in the narrow valleys we are deal- 
ing with, these conditions are reversed. The rain- 
fall is heavy, varying from 27 in. to 40 in. per 
annum, and clouds are incessant at certain seasons. 
The soil varies, and where light and sandy, is to a 
large extent subject to flood. During the heavy 
flood of October 15 last, when the rainfall of 36 
consecutive hours reached the abnormal figure of 
3}in. in the Aire Valley from Leeds upwards, 
the vast bulk of the alluvial lands were under 
water, often 2 ft. or 3 ft. deep. The Dewsbury 
sewage farm—familiar to recent readers of the 
Standard—was half covered with water, a good 
deal of which remained for several days. The 


Keighley sewage farm, now in process of forma- 
tion, was one vast lake, covering the valley from 
side to side, on the surface of which the con- 
tractor’s plant floated in all directions. 


This was 





an exceptional flood, but it illustrates what is 
going on at or below ground surface whenever the 
river swells. As the river rises, the drains are 
thrown into backwater, the fall is gone, and for the 
time being there is partial stagnation. No doubt 
at such times the sewage may be discharged direct 
into the swollen and turbid current with little hurt; 
but every freshet leaves the ground charged with 
water, and so acts as a hindrance to irrigation. 
There is no thirst in the land ; it is replete with 
liquid, and can take no more. Then comes the 
superadded sewage where there is no room for it, 
and creates, as we have said, something in the 
nature of a swamp, which, on a small scale, as in 
intermittent filtration, is of little account, but 
which, on a large scale, cannot but be prejudicial 
to health. 

Further, all systems of land drainage fail in pro- 
cess of time, the drains becoming choked by the 
gradual accretion of deposit. Much more is it the 
case when turbid flood-waters gain access to them. 
The work of deposit goes on at both ends, and the 
stoppage is accelerated. When it comes, then 
ensues that interval of cold obstruction in the 
subsoil, between the ruin of the old and the 
making of the new drains, during which the 
governing mind suffers in the nature of an insur- 
rection—a sort of civil war, wherein its sanitary 
conscience combats its fear of rates—an interval 
only to be terminated by the victory of the former, 
after a world of debate, supported, it may be, 
by the gentle coercion of the powers that be. It 
may be short or it may be long, but it is inevitable. 
Thus stagnation which is partial and intermittent, 
becomes for a season complete and constant. 

If, as a remedy, we forsake the flooded lands, we 
are no better off. Almost everywhere on these 
hillsides clay soils predominate—a free moraine 
débris of strong loam filled with boulders of all 
sizes, but oftener the bed clay, stiff as buckram, 
and hopeless. Also, in deserting the river bottoms 
we lose the fall. 

Therefore, with sewage farms, areas exposed to 
floods are of necessity. Inclose these narrow wet 
areas on two sides by lofty ridges, their bases some- 
times only 200 and rarely 500 yards apart, and the 
result is apt to be an intermittent marsh of con- 
siderable length, abutting, or liable to abut, in these 
great industrial valleys, on populous places. It is 
clear that such an irrigated area for a town like 
Bradford, occupying, say, 1000 acres, even if it were 
possible. to get the land, which it is not, could not 
but prejudice the health of the valley residents. 
Apart from the character of the liquid, damp ex- 
halations of an unwholesome kind must result, 
and thereare many men of judgment who, if they 
had their choice, would prefer the polluted river to 
the intermittent morass. 

The population of the Aire and Calder valleys 
is well-nigh continuous down to within a few 
miles of their confluence at Castleford, and in 
many cases there is absolutely no land available 
for irrigation. But let us grant that such places 
may unite with their neighbours; even then 
the carrying out of sewage irrigation would 
practically mean that most of the vacant alluvial 
lands will be absorbed. The sewage farms would 
fill the river bottoms. The towns would alternate 
with such farms, and vacant areas of dry subsoil, 
suitable for manufacturing sites, would become 
limited and scarce. No populous valleys of this 
kind could thus dispose of their sewage without 
grave danger, to say nothing of the economic loss 
in building land. 

Apart, then, from the cost of treatment, it seems 
to us that irrigation, as a general mode of dealing 
with the sewage of these valleys, must yield to 
something more concentrated in its application. 
In fact, amongst a dense population everywhere, 
the axiom may be laid down that the smaller the 
area the better. The only practical alternative is 
precipitation and filtration combined. What pro- 
cess shall be adopted, must chiefly be determined 
by the varying circumstances of the districts, and 
may be left to the judgment of the authorities con- 
cerned. Precipitation being a condition precedent, 
it follows that to separate trade refuse in its entirety 
would be a mistake. So far as possible, the two 
liquids should be treated in combination, even if, 
contrary to statute, special rates are to be levied 
on the traders. It must not be forgotten that in 
admitting trade refuse an authority confers no 
largess or bounty upon the manufacturer, but 
merely does as the law directs; and this law 
followed the explicit recommendation of the River 





Pollution Commissioners in their fourth report 
(p. 105), that any law having for its object the 
prevention of river pollution should—(3) ‘‘give 
powers to all manufacturers in towns, except those 
of gas, paraffin oil, pyroligneous acid, and animal 
charcoal, and workers in metal, to discharge their 
drainage water into the town sewers under suit- 
able regulations.” But it follows at a distance 
only. The Commissioners said ‘‘give powers to 
manufacturers to discharge ;” the Act only gives 
the authority power to receive—if they choose. 
It is the same everywhere. In all matters relating 
to the conservancy of rivers, the law of the land 
is immeasurably in the rear of the conclusions of 
the Government Commissioners of 25 years ago. 
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Street Railways ; their Construction, Operation, and Main- 
tenance. A Practical Hand-Book for Street Railway 
Men. C. B. Farrcuitp, Editor of the “ Street 
Railway Journal.” New York, 1892: The Street Rail- 
way Publishing Company. 

Tue work which has just been issued under the 
above title by the Street Railway Publishing Com- 
pany, well sustains its claim to be a practical hand- 
book. Nearly every page contains practical hints 
as to details of construction, and the numerous 
illustrations form a very complete record of the 
systems of construction that have been adopted in 
America. Chapter I. deals with electric traction. 
In its opening pages some account of the general 
principles on which dynamos and motors are built 
is given, but this part is not intended to teach the 
reader how to build or design a dynamo, but merely 
to give him a general idea of the subject. As regards 
the construction and track, however, very complete 
details of all important points are given, illustrated 
by examples from practice. Indeed, the information 
is sufficiently detailed to enable any intelligent 
tramway engineer to put up a satisfactory electric 
line. The overhead system is that which is most 
fully described, though there is a fair account of 
the accumulator system of traction, but one of the 
conduit method is not included. In the author’s 
account of power stations we note that belt or rope 
driving only appears to be used, but personally we 
do not doubt that this plan is doomed to be finally 
replaced by direct-driven machines on the English 
system. 

In Chapter II. cable traction is described in an 
equally complete way. Detail drawings are given 
of many types of yokes, as well the results of 
experiments on the strength of many of them. 
Other important devices are illustrated with equal 
completeness, the space occupied by engravings 
being nearly as great as that filled by the letter- 
press. As regards the cable, the author recom- 
mends the Lang lay, as wearing better than the 
common type, and points out that it should really 
be known as the Albert lay, having been invented 
by Professor Albert, of Clausthal, in 1854, who 
first made a wire rope of any kind. In his descrip- 
tion of engine houses and driving gears, the author 
illustrates several plans of securing the requisite 
friction to drive the cable, that which is most com- 
monly used in the States consisting, it is said, in 
taking the ropes several times round the two wind- 
ing drums, which are grooved to take the rope. As 
regards cost of the cable system, the author gives 
34,000/. per mile as the total invested capital of 
the cable companies. The permanent way alone 
accounts for nearly one-third of that sum. In this 
country, however, the permanent way could be 
put down for 6000/. a mile, and the entire invested 
capital would be about three times this amount. 
Mr. Fairchild does not make any comparison 
between the electric and cable systems. In our 
opinion, however, where the traffic is heavy enough 
to stand the high initial outlay, the cable system 
has some decided advantages, particularly where 
heavy grades are to be surmounted. If, however, 
the traflic is light, and the overhead system of 
construction can be used, the cost of an elec- 
tric line is very much less in initial outlay, and 
the running expenses will also in this case be 
less, so that an electric line may pay where a 
cable line would starve. This will be empha- 
sised if the road has many curves, as each right- 
angled curve on a cable line is estimated to put 
a strain on the plant equal to 1000 ft. of straight 
road. The electric line has also the advantage that 
the cars may be run at a much higher speed than 
by cable, though, of course, in this country the 
speed of both is limited by the Board of Trade, 
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save where, as in the City and South London Rail- 
way, the line is quite distinct from the ordinary 
street traffic. As regards cost of running under 
favourable conditions, the cable line can ke worked 
at a cost of 4d. per car-mile. In the case of the 
Newry and Bessbrooke Tramway, which is a very 
favourable case of electric traction, the cost has 
been from 3.3d. to 4.2d. per train-mile, according 
as the goods traffic was light or heavy. The power 
is supplied entirely by water ; but, on the other 
hand, the trains consist of more than one car. 

In Chapter III. horse traction is considered. Its 
opening pages are devoted to the selection, feed- 
ing, and general care of the horses. The methods 
adopted in several of the large American cities 
are described at length, and even experienced 
managers will find useful hints in this portion of 
the chapter. The remainder of this section is 
devoted to descriptions of stables and car sheds in 
various cities, and towards the end an interesting 
mechanical stable check is described, which shows 
the position of every horse employed. 

Chapter IV. is devoted to steam, air, and gas 
motors, and contains a general review of the types 
built in the United States, as well as a few Euro- 
pean varieties. Inclined planes of the type which 
is so commonly used for mineral haulage in the 
neighbourhood of our mines, are described in 
Chapter V., from which it appears that several 
such lines are used for passenger traffic in the 
States. The method adopted at the Lynton and Lyn- 
mouth incline, of loading the car at the top of the 
incline with water, to enable it to haul its fellow up 
as it descends, does not seem to have been tried in 
the States. Rack rail inclines are described in 
Chapter VI., whilst in Chapter VII. the famous 
elevated railways are described, engravings from 
working drawings being given of some of the most 
important features of the construction. Chapter 
VIII. deals with car-building, and contains photo- 
graphic reproductions of shop orders for cars. It 
is stated that there are 1300 separate pieces of 
wood in a 16 ft. electric car, detail drawings of 
which are given, as well as of several other cars. 
The section concludes with illustrations of many of 
the machine tools used in car-building shops. 

Chapter IX. is devoted to track construction, and it 
is stated that electric traction appears to be harder on 
the rails than either horse or cable, and that joint 
fastenings have had to be considerably strengthened 
since the introduction of the new motive power. 
As regards laying out the line, the author states 
that transition curves should be employed at all 
corners, and we think he is right, as such curves 
can be run in without the use of tables nearly as 
easily as circular curves, and are certainly less hard 
on the rolling stock. As regards the foundation, 
the American practice now is to have at least 1 ft. 
of clean ballast under the ties, with the space 
between the latter filled up evenly to the top, and 
provided with tile drains at proper intervals to 
remove any excess of moisture which may percolate 
through the pavement ; this last point is of great 
importance. The chapter concludes with some 
estimates of costs, which all run to upwards of 
90007. per mile for a single line of track, with rails 
of from 65 1b. to 78 1b. per yard, and including the 

avement with granite of about 7 square feet per 

ineal foot of track. 

Chapters X., XI., and XII. deal with discipline 
and rules, and the business management of the 
line, whilst Chapter XIII. is devoted entirely to 
illustrations of leading types of cars. In Chapter 
XIV. auxiliary appliances are illustrated in the 
same way, and the volume concludes with an 
appendix to Chapter I., giving some further illus- 
trations of electric lines. 
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THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorREsPonpDeEnNT.) 
(Continued from page 748.) 

THE population of Juneau seemed to consist 
almost entirely of Indians, traders, and a few miners 
and hunters. The squaws squatted along on the 
sidewalk and in the open doors, holding their 
babies, and surrounded by dirty children and 
dogs. We were very much startled by one 
woman, who shoved her head from her blanket and, 

eering closely at us, disclosed a brilliant crimson 
ace. A little later we saw another whose face was 
perfectly black, and on inquiry discovered the 
reason of this strange custom. It is hardly to be 
believed, but the truth is that they do it—first, 
because they think it becoming ; and, second, to 
preserve their complexions from sunburn. The 
weird effect can hardly be imagined: the woman, 
whose long black hair hung over a scarlet face from 
which gleamed snow-white eyeballs and teeth, re- 
minded one of a flayed horror from the ‘‘ Inferno.” 

In spite of their hideous paint and their wild 
costumes, these Indian women excited our deepest 
interest and pity on accourt of the intelligence in 
many of their faces; and their spiritual interesta 
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ha ’e not been forgotten, for the Presbyterians have |the only horse in town was busy hauling stores | hung water, which spread and brightened until the 


a struggling mission here. |of provisions, and was not available. 

Another incident enlivened our visit at Juneau. |that could be learned, it appeared that these 
In the afternoon a couple of Indians came to the | mines were doing quite well, and their owners did 
steamer and tried to buy whisky from one of our| not care to part with them. In this respect they 
firemen. The selling of whisky to an Indian is an | were an exception to everything we saw in Alaska. 
offence which the Government punishes severely, | It was all for sale, and the prices were perfectly 





From all) sun burst forth and drove away the mist, and we 


saw about us great ranges of mountains, looking 
like blue ocean waves with their summits breaking 
into foam. All the afternoon we passed a succes- 
sion of beautiful scenes. Sometimes the pathway 
widened out like a great bay, and we seemed shut 
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as it renders the red men like wild beasts, and for 
some time the fireman refused. But whea he was 
offered 5 dols. for half a glass he yielded, and as 
soon as the sale had been made one of the Indians | 
displayed an official badge; he proved to be a police- 
man, and took him into custody. Of course the | 
fireman was in the wrong, but we could not | 
help pitying him when we learned that he must, 
remain at Juneau until the court met in November | 
before he could even be tried. | 
In the evening many boats loaded with Indians | 
came from both shores and circled about the 
steamer. The canoes were very picturesque, and 
looked not unlike Venetian gondolas, being very | 
high at both ends. They are hollowed from a) 
single great log, and carved to suit the owner's 
fancy. Sometimes they contained as many as 
fourteen men, women, and children, all dressed 
in bright-coloured blankets, making a very pretty | 
picture as they paddled about on the quiet 
water. They seemed very jolly and good- | 
natured, and one big boat-load pulled up close 
beside the steamer and tried to sell a little! 
stuffed bear. The passengers threw down fruit and | 
cakes, to the great delight of the Iidians, andwhen| : : ; 
one bag of peanuts hit on the edge of the canoe ridiculous, sometimes, and not infrequently, eight or 
and broke, a bright-faced savage displayed his know- | ten times their value. It is better to buy furs at 
ledge of English by shouting smilingly : Minneapolis, or even in New York City, as you can 
** All busted !” | purchase the Alaskan furs at those places for about 
When, again, an ill-aimed bag of cake fellinto the | one-fourth of the prices asked in Juneau and 
dirty salt water they would grab excitedly for the Sitka, | dings 
floating cakes, which the fat babies seized and de-| Sailing from Juneau, we reached Chilcat, with its 
voured at once. We were told that they live on glaciers, at some unholy matin hour. Here we 
almost anything they can find, even the most | saw the Davidson Glacier, three miles in breadth, 
horrible refuse, and stale fish is to them a luxury. | spreading out like a fan. This was the highest 
There are several gold mines near Juneau, | point we reached in the trip, being 59 deg. 10 min. 
about three miles back in the country, and the /¥J6sec., and the sun shone 21 hours out of the 24 
writer intended to visit them, but the rain and/|a_ the time of our visit. 
mud proved to be too much of a hindrance, and! At 9 a.m. there was a silver streak on the fog- 
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Fic. 84. Tue Town or Sitka. 


in by hills, water, and sky, all of the most vivid 
blue, while the waves sparkled in the sunlight as 
though strewn with thousands of diamonds. And 
now the water shrank into a channel as small as a 
river, where, with the engine at reduced speed, the 
steamer threaded its way among tiny green islands, 
with opening vistas beyond, down other streams of 
green and snow-clad peaks. We passed many 
Indians, and went so close to the shore in places 
that we could look far into the woods and mark the 
beautiful shrubs and trees which drooped over the 
banks, At six o’clock we saw, between a range of 
green mountains, the white summit of Mount 
Edgecombe, its snowy foothills hid in great billows 
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Indian drum and singing a slow chant. The 
dancers went out of the room, and presently came 
in one by one dressed so as to imitate some animal, 
such as a bear, a deer, a porcupine, or a wolf. 
They also imitated the actions of these animals. 
The acting was extremely good, and the performance 
seemed to be a sort of allegory. As nearly as we 
could decide, they represented two tribes at war. 
All of a sudden they rushed at one unfortunate 
chap and proceeded to take vengeance on him. 
After he had been mauled sufficiently to the tune 
of an Indian quickstep, amid howls and shrieks, he 
was induced to open his hand and display an image. 
This was the signal for a new onslaught, and the 
poor fellow looked as though he had been trying 
conclusions with a patent reaper. After this had 
been repeated three times, he opened his hand, and 
it was empty, and then they had a sort of love 
dance all hands around. We understood the doll 
was an evil spirit, which they had exorcised, and 
that now both tribes would be at peace for ever. 
They also had a medicine dance, and restored a dead 
boy to life. This was very well done, especially by 
the boy, who took good care not to come to life till 
the proper time, and then only to do so by 
degrees. As he came to life he emerged slowly 
from a fur robe. The music had a sweet, solemn 
sound, and the whole performance was excellent. 
The Indians believe in one figure on their doors to 
indicate the number of the house, so the Govern- 
ment has allowed them to add ciphers ; thus the first 
house in this somewhat crooked street is 100, and 
the next is 200, &c. 

The high latitude caused many amusing mis- 
takes as to time, and one lady who had been to call 
on @ missionary on shore was quite shocked to find 
she had called on the poor man at 10.30 p.m., and 
had remained till 12 midnight. Nothing but the 
sight of her own watch on the steamer would make 
her believe this, for she was a lineal descendant of 
St. Thomas. The houses had curious signs on 
them; one read: ‘‘ Elisha Cadwalder, the father 
of a large family of Christian children.” When we 
finally retired it was in broad daylight, and the state- 
rooms had to be closed to keep out the sun, 
although it was about 1 a.m. 

The next morning we visited the Russian Church, 
where a courteous Russian, seeing our interest, 
showed us the massive crowns with their great 
jewels which are still worn by the brides and 
grooms. Also we saw the bishop’s mitre of pearls, 
which contains one great emerald. We then 
examined the pictures which were sent here 70 
years ago by Russian noblemen when the church 
was built. Most of them are very curious-looking, 
as the figures are of gold or silver, with hands, 
feet, and faces of painted ivory. Apart from the 
others, in a separate room, is an exquisite Madonna, 
which our guide informed us is fabled to have been 
painted by Raphael, and he added they had refused 
20,000 dols. for it. | Whether this be true or false, 
the faces in this picture are very lovely, with a 
delicate softness of finish and great sweetness of 
expression, and if Raphael did not paint it, there 
is no doubt he would not have been ashamed of it. 

We also entered a little Greek Mission Church, 
where a service was being held; many Indians 
were present, and their resonant voices, as they 
sang the service, were very weird and pathetic. 
We then walked to the Indian River, and rested 
for some time in the pine woods on its shores. 
Here the moss hung from the gnarled trees, and 
although it was now the middle of June, the branches 
were tipped with the new green of spring, and the 
ground was strewn in places with delicate white 
flowers. Onourreturntothesteamer the whistle was 
blown to collect the passengers, and as its echoing 
and piercing shriek resounded, a most hideous 
wailing, howling, and barking filled the air, ceasing 
as soon as the whistle paused, and being resumed 
when it recommenced. We soon discovered that 
this noise proceeded from the numberless dogs of 
the Indian village, who thus expressed their decided 
disapproval of the sound. 

In the evening we reached the entrance to 
Glacier Bay. The hills about us were dark green 
with hardy foliage, but beyond the gateway the 
mountains were covered with snow, and behind 
these the sun was just setting, wrapping them in 
glory, tinging pink the little ripples of cloud, and 
its light shading into clear yellow on the horizon, 
against which the white cliffs were cut sharply, 
while far in the distance the pale light shone on 
the level ice of a broad glacier. At midnight the 
sun was a gleaming spot in the hollow between two 





high white peaks, and from it one ray of light shot 
across the waves like a golden arrow. By thistime 
we were surrounded by icebergs, snow-white, blue, 
and emerald-green, and the water was a black mirror 
in which they measured their length as they drifted 
past. Our progress was now difficult, if not actually 
dangerous, for we werethe first steamer of the season 
to penetrate this frozen bay, and it was here that 
the Islander had been blocked by the ice and forced 
to return. Slowly we threaded our way among the 
floating bergs, with every now and then acrash and 
jar, and the crunching sound of the ice grinding 
beneath the steamer (Fig. 85). 

At one o’clock in the morning we saw before us the 
high peaks and masses which the Indians called 
the ‘‘Ice Mountains.” This white enormous barrier 
looming before us through the grey light was the 
great Muir Glacier (Figs. 86, 87, and 88). The 
height of the ice wall above the water is about 
300 ft., but soundings show that 720 ft. are below 
the surface; while a third portion is buried beneath 
moraine material. “Therefore,” says Professor Muir, 
‘“were the water and rocky detritus cleared away, a 
sheer wall of blue ice would be presented a mile and 
a half wide and more than 1000 ft. high. This one 
glacier is made up of about 200 tributary glaciers, 
which drain an area of about 1000 square miles, 
and contains more ice than all the 11,000 glaciers of 
the Alps combined. The distance from the front 
back to the farthest tributary is about 50 miles, 
and the width of the trunk below the confluence of 
the main tributaries is 20 miles or more.” 

The next morning all was bustle and excitement ; 
boats were lowered and parties started on exploring 
expeditions. This party will be the last crowd of 
tourists who will ever wander at will on the Muir 
Glacier, for we brought with us 12 men who were 
to remain in a little hut on the beach, and whose 
work it will be to put up a number of signs showing 
the right direction to take and the dangerous places, 
besides erecting a wooden bridge to cross between 
two lakes on a strip of ice, concerning which we 
shall have more to say later. Of course it will be 
much safer with all these precautions, but we were 
really glad to be without them, for the spice of 
danger lent a keen enjoyment to our wanderings, 
and, somehow, even the greatest scenes are 
dwarfed by signboards and by the beaten tracks of 
men. The ice upon which multitudes have tramped 
their way appears much less wonderful and even 
smaller than the trackless waste over which you 
seem to be the first explorer. 

We were among the very last to leave, and as 
we waited impatiently on the upper deck we could 
see the earlier parties crawling over the white face 
of the glacier, looking like little black ants. One 
athletic young man, whom among ourselves we 
called ‘‘Tartarin,” in memory of the immortal 
Alpine climber, made great —— for a 
grand exploring expedition. e saw him start 
early in the morning with great ropes wound 
about him, and carrying a steel-pointed staff 
and other implements in his hand. He took 
his dinner also, and climbed all day, returning with 
tales of wonder and beauty, but as the glacier 
seemed about the same in one part as in another, 
we consoled ourselves with the thought that we had 
really seen as much as he told us he saw. _‘ For tra- 
vellers have been known to magnify a little. 

At last it was our turn to go, and we descended 
the ladder into the little boat, and were rowed 
across the rocking waves. Near the shore were 
four men, who held the boat close to a floating 
bridge. They stood almost all day up to their 
waists in the icy water, and though they had on 
high rubber boots, it must have been very cold and 
uncomfortable. And now came the hard and tedious 
part of the journey, for we had to climb for two 
miles over the rocky moraine. This is the hardest 
walking imaginable, as it is mostly uphill, and the 
masses of brokenrock are embedded in ice. Never- 
theless we could not advise anyone to forego the 
Muir Glacier on account of this hard pull. 

Now, as we steadily proceeded, the rocks were 
more scattered and the ice plainly visible, while 
beyond us loomed the great white waste which was 
our goal. We came to cracks several feet 
deep, and then to a great black hole, into which 
we threw a stone, pausing to hear it clink, clink 
all the way down, and ‘‘chung!” into water far 
beneath us. Soon great seams and chasms opposed 
our advance, and we were obliged to cross the 
smaller ones and to go around the larger. In 
a few minutes even the sprinkling of stones was 
gone, and we trod upon the solid snow of the glacier. 





Then our further progress became a scene of 
wonder and delight. it was a perfect day for 
such a trip, for there was no wind, and the 
sun was behind clouds, although the sky was 
vivid blue where it could be seen. The white sea of 
the glacier streamed away before us in frozen waves 
to a range of snow-covered mountains far in the 
distance, and close at our side a little river of the 
most gorgeous blue had forced a channel for itself 
and cut across the ice. Great holes as blue as 
turquoise were all about us, and as we advanced we 
came to hills of ice and precipitous crevasses. We 
now formed in single file, and stepped carefully in 
the footprints of our leaders as the path wound about 
the slippery sides of chasms and over the crests of 
snowy billows. At length we saw that all those 
before us had stopped and were gathered in an ex- 
cited crowd. We hurried to reach them, and at 
once perceived the cause of the delay. We had 
reached a point where but one possible path lay 
before us, and this was across a little bridge of ice 
about 6 in. wide and 7 ft. long, which shelved 
abruptly on both sides to glorious blue lakes, where 
the ice shone like jewels through unfathomed 
depths of clear water. A few daring ones had 
crossed, but the rest were debating as to making 
the attempt. One lady came boldly to the brink 
six times, when her courage failed her. She said she 
had ‘‘changed her mind,” and then she meekly 
returned, being satisfied with having exercised that 
inalienable right of her sex. Formed in line, we 
firmly grasped one another’s hands, and, stepping 
sideways, crossed the abyss. It is here that the 
wooden bridge, before mentioned, is to be placed, 
and itis greatly needed, as a misstep might be fatal. 
We now proceeded some distance further, and 
rested awhile on the crest of a wave of ice, surveying 
the strange and pallid scene ; our eyes travelling 
over the towers of snow which gleamed in the grey 
light to where the white hills 40 miles away were 
cut like cameos against the bright blue sky. Far 
beneath us we could hear the gurgling of a sub- 
glacial river, and looking down through a gaping 
fissure, we saw the hidden torrent many feet below 
plunging down in a great waterfall. 

Awed by the wonder of the scene, we ceased to 
speak, and over the frozen waste there seemed to 
rest an almost oppressive stillness, which was at 
length broken by strains of music. A gentleman 
of another party was mounted on a pinnacle so far 
away that he appeared a mere black dot to us, but 
on account of the extreme clearness of the air, his 
sweet voice, and even the words of ‘‘ America,” 
came to us over the fields of ice. 

Our return was, of course, very tiring, but we 
did not regret the trip, and just as we were leaving 
the glacier the sun broke from behind the clouds, 
and the ice glittered in the sunlight. It was very 
brilliant and beautiful, but we were thankful that 
this sparkling sea had been in shadow while we 
were traversing it, on account of the glare, which 
was dazzling. In the afternoon the captain took a 
small party of ladies ashore in his little steam launch. 
As they passed the glacier, a big piece of ice de- 
tached itself, plunged into the water with a great 
splash, and rose to the surface not far from the little 
craft, causing it to dance wildly onthe leaping waves, 
whereupon the ladies screamed all together, and 
implored the men to ‘‘let them get off! let them 
get off!” not stating where they desired to be 
landed. Some of the party returned to the shore 
and spent the rest of the day wandering about, 
talking to the few Indians who live in this desolate 
spot, and in gathering gorgeous red blossoms which 
grew upon the hills on either side of the glacier. 

Before leaving, the steamer approached within 
half a mile of the glacier, and we saw it rise above 
us like enormous pillars and spires of marble veined 
with blue. It appeared in the twilight a great 
white wall, 400 ft. high, and from three to four 
miles wide (Fig. 87). The cold was intense, and 
when our whistle blew, the echo was almost as 
loud and clear as the original sound. 

Then we steered carefully back among the icebergs, 
and, turning, took our last look at the Muir Glacier. 
Between the dark ledges of rock its white waves 
streamed back to the hills against a pale gold sky, 
and a shimmering glory shone across the sea of ice. 

(Zo be continued.) 
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From the moment Michael Faraday and John 
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old philosopher went forth to that of the young! 


one. Each recognised in the other, pure fervent 
love of scientific truth for its own sake, untainted 
with any craving for reward, honorary distinction, 
or even the desire to employ it for practical ends. 
Nevertheless, both fully recognised that their 
labours were of benefit: to the world; that the 
mechanic, the engineer, the commercial chemist, 
the manufacturer owe an unpayable debt to the 
unselfish scientific worker in research. 

To quote Dr. Tyndall’s own words : 

‘* With reference to material needs and joys, 
surely pure science has a word to say. People 
sometimes speak as if steam had not been studied 
before James Watt, or electricity before Wheat- 
stone and Morse, whereas, in point of fact, Watt 
and Wheatstone and Morse, with all their prac- 
ticality, were the mere outcome of antecedent 
forces, which acted without reference to practical 
ends. You aredelighted, and with good reason, 
with the electric telegraphs, proud of your steam 
engines and factories, charmed with the productions 
of photography. You see daily, with just elation, 
the creation of new forms of industry, new powers 
of adding to the wealth and comfort of society. 
Industrial England is heaving with forces tending 
to this end, and the pulse of industry beats strongly 
in the United States. And yet, when analysed, 
what are industrial England and _ industrial 
America? Regard the knotted muscles of a strong 
arm when the hand is clenched and the arm bent. 
Ts this exhibition of energy the work of the muscle 
alone? By no means. The muscle is the channel 
of an influence without which it would be as 
powerless as a lump of plastic dough. It is the 
delicate unseen nerve that unlocks the power of the 
muscle; and without those filaments of genius 
which have been shot like nerves through the body 
of society by the original discoverer, industrial 
Eogland and industrial America would be very 
much in the condition of that plastic dough. 

‘* At the present time there isa cry in England 
for technical education, and it is a cry in which the 
most commonplace intellect can join, its necessity 
is so obvious. But there is no cry for original in- 
vestigation. Still, without this, as surely as the 
stream dwindles when the spring dies, so surely 
will ‘ technical education’ lose all force of growth, 
all power of reproduction. Our great investigators 
have given us sufficient work for a time; but if 
their spirit die out, we shall find ourselves eventu- 
ally in the condition of the Chinese, who, having 
forgotten the scientific origin of what they did, 
were at length compelled to copy without variation 
the inventions of an ancestry wiser than themselves, 
who had drawn their inspiration direct from nature. 

‘*To keep society as regards science in healthy 
play, three classes of workers are necessary : 
Firstly, the investigator of natural truth, whose 
vocation it is to pursue that truth, and extend the 
field of discovery for the truth’s own sake, and 
without reference to practical ends. Secondly, the 
teacher of natural truth, whose vocation it is to 
give public diffusion to the knowledge already won 
by the discoverer. Thirdly, the applier of natural 
truth, whose vocation it is to make scientific know- 
ledge available for the needs, comforts, and luxuries 
of civilised life.” 

Faraday’s sympathy had much to do with shaping 
Tyndall’s career. He saw Faraday for the first 
time on his return from Marburg in 1850. His 
account of the interview and after-intercourse with 
Faraday is characteristic. ‘‘I came to the Royal 
Institution, and sent up my card with a copy of the 
paper which Knoblauch and myself had just com- 
pleted. He came down and conversed with me for 
half-an-hour. I could not fail to remark the won- 
derful play of intellect and kindly feeling exhibited 
by his countenance. When he was in good health 
the question of his age would never occur to you. 
In the light and laughter of his eyes you never 
thought of his grey hairs. He was then on the 
point of publishing one of his papers on magne- 
crystallic action, and he had time to refer in a 
flattering note to the memoir I placed in his 
hands.* 

‘‘T returned to Germany, worked there for 
nearly another year, and in June, 1851, came back 
again finally from Berlin to England. Then, for 
the first time, and on my way to the British Asso- 


* Faraday’s ‘‘ Researches,” sec. 26, 2836 (Note). ‘‘I must 
refer here to the important paper by Messrs. Tyndall and 
Knoblauch on this subject in the ‘ Philosophical Maga- 
zine,’ 1850, vol. xxxvii., page 1—M. F., January 6, 

”» 





ciation at Ipswich, I met a man who has since 
made his mark upon the intellect of his time, who 
has long been, and who, by the strong law of 
natural affinity, must continue to be a brother to 
me. 

‘* We were both without definite outlook at the 
time, needing proper work, and only anxious to 
have it to perform. The chairs of Natural History 
and Physics being advertised as vacant in the 
University of Toronto, we applied for them—he 
for the one, I for the other; but, possibly guided 
by a prophetic instinct, the University authorities 
declined having to do with either of us. If I re- 
member aright, we were equally unlucky else- 
where. 

‘One of Faraday’s earliest letters to me had 
reference to this Toronto business, which he thought 
it unwise in me to neglect. But Toronto had its 
own notions, and in 1853, at the instance of Dr. 
Bence Jones, and on the recommendation of 
Faraday himself, a chair of Physics at the Royal 
Institution was offered to me. 

‘Twas tempted at the same time to go else- 
where, but a strong attraction drew me to his side. 
It was mainly his and other friendships, precious 
to me beyond all expression, that caused me to 
value my position in the Royal Institution more 
highly than any other that could be offered to me 
in this land. Nor is it for its honour, though 
surely that is great, but for the strong perzonal 
ties that bind me to it, that I now chiefly prize 
this place. 

**You might not credit me were J to tell you 
how lightly I value the honour of being Faraday’s 
successor compared with the honour of having been 
Faraday’s friend. His friendship was an energy 
and an inspiration ;+ ‘his mantle’ is a burden 
almost too heavy to be borne.” 

Dr. Tyndall often sought the counsel of Faraday. 
He found that though prompt to urge obedience 
where obedience was due, with every right assertion 
of manhood he entirely sympathised. Even rash- 
ness on the side of honour found from him ready 
forgiveness, if not open applause. The wisdom of 
years, tempered by a character of this kind, ren- 
dered his counsel peculiarly precious to men sensi- 
tive like himself. 

‘*TIn 1855 I was appointed examiner under the 
Council for Military Education. I entertained 
strong convictions as to the enormous utility of 
physical science to officers of artillery and engineers, 
and whenever opportunity offered, I expressed this 
conviction without reserve. I did not think the re- 
cognition, though considerable, accorded to physical 
science in those examinations at all proportionate to 
its importance ; and this probably rendered me 
more jealous than I otherwise should have been of 
its claims. 

** In Trinity College, Dublin, a school had been 
organised with reference to the Woolwich Exami- 
nations, and a large number of exceedingly well- 
instructed young gentlemen were sent over from 
Dublin to compete for ay-pointments in the artillery 
and engineers, 

‘¢ The result of one examination was particularly 
satisfactory to me; indeed, the marks obtained 
appeared so eloquent, that I forbore saying a word 
about them. My colleagues, however, followed the 
usual custom of sending in brief reports with their 
return of marks. 

‘* After the results were published, a leading 





* Professor Thomas Henry Huxley, at that time As- 
sistant Surgeon, R.N. From 1847 to 1850 he served in 
H.M.S. Rattlesnake off the eastern and northern coast 
of Australia. The papers he communicated to the Royal 
and Linnean Societies on the natural history observa- 
tions he then made, laid the foundation of his scientific 
reputation. 

+ “You are young, I amold.... But then our 
subjects are so glorious, that to work at them rejoices 
and encourages the feeblest ; delights and enchants the 
strongest.” M. Faraday to Dr. Tyndall, June 28, 1854. 

**December 9, 1857. 

‘*My dear Tyndall,—I cannot resist the pleasure of 
saying how very much I onies your paper. Every 
part has given me delight. It goes on from point to 

int beautifully. ‘You will find many pencil marks, for 

made them as I read. I let them stand, for though 
many of them receive their answer as the story proceeds, 
yet they show how the wording impresses a mind fresh 
to the subject, and perhaps here and there you may like 
to alter it slightly, if you wish the full idea, 7.c., not an 
inaccurate one, to be suggested at first; and yet, after 
all, I believe it is not your exposition, but the natural 
jumping to a conclusion, that affects or has affected my 
pent: . se 
** Ever truly ours, 
‘M. Farapay.” 


article appeared in the 7'imes, in which the reports 
were largely quoted ; praise being bestowed on all 
the candidates, except the excellent young fellows 
who had passed through my hands. 

‘* A letter from Trinity College drew my attention 
to this article, bitterly complaining that, whereas 
the marks proved them to be the best of all, the 
science candidates were wholly ignored. 

‘**T tried to set matters right by publishing, on 
my own responsibility, a letter in the Times. 

‘*The act, I knew, could not bear justification 
from the War Office point of view ; and I expected 
and risked the displeasure of my superiors. 

‘*The merited reprimand promptly came: 
‘Highly as the Secretary of State for War might 
value the expression of Professor Tyndall’s opinion, 
he begged to say that an examiner appointed by 
His Royal Highness the Commander-in-Chief had 
no right to appear in the public papers, as Professor 
Tyndall has done, without the sanction of the War 
Office.’ 

‘** Nothing could be more just than this reproof, 
but I did not like to rest under it. I wrote a reply, 
and previous to sending it took it up to Faraday. 
We sat together before his fire, and he looked very 
earnest as he rubbed his hands and pondered. The 
following conversation then passed between us : 

‘*F,—You certainly have received a reprimand, 
Tyndall ; but the matter is over, and if you wish 
to accept the reproof, you will hear no more 
about it. 

‘*T.—But I do not wish to accept it. 

‘*¥,—Then you know what the consequence of 
sending that letter will be ? 

‘*T.—I do. 

‘* ¥.—They will dismiss you. 

‘* T.—I know it. 

‘* F.—Then send the letter. 

‘¢ The letter was firm but respectful ; it acknow- 
ledged the justice of the censure, but expressed 
neither repentance nor regret. Faraday, in his 
gracious way, slightly altered a sentence or two to 
make it more respectful still. It was duly sent, 
and on the following day I entered the Institution 
with the conviction that my dismissal was there 
before me. 

** Weeks, however, passed. At length the well- 
known envelope appeared, and I broke the seal, 
not doubting the contents. They were very diffe- 
rent from what I expected: ‘The Secretary of 
State for War has received Professor Tyndall’s 
letter, and deems the explanation therein given per- 
fectly satisfactory.’ I often wished for an oppor- 
tunity of publicly acknowledging this liberal treat- 
ment, proving, as it did, that Lord Panmure could 
discern and make allowance for a good intention, 
though it involved an offence against routine. 

‘*For many years subsequently it was my privi- 
lege to act under that excellent body, the Council 
for Military Education.”* 

Dr. Tyndall’s second Friday evening discourse 
was, as before stated, ‘‘On Some of the Eruptive 
Phenomena of Iceland.” The principal part of the 
lecture described the labours of Bunsen, who, by 
his reasoning based on experiment, upset Sir George 
Mackenzie’s hypothesis of a subterranean cavern to 
account for the phenomena of the geyser. This 
hypothesis had met with general acceptance, and 
was even adopted undoubtedly by some of those 
who accompanied Bunsen to Iceland. Bunsen 
proved that a simple tube was sufficient to account 
for the geyser eruption. Dr. Tyndall, by close 
reasoning and experimental demonstration, proved 
how the tube was formed. 

The Great Geyser is a tube 10 ft. wide and 70 ft. 
deep; it expands at its summit into a basin, which, 
from north to south, measures 52 ft. across, and in 
the perpendicular direction, 60 ft. The interior of 
the tube and basin is coated with a beautiful smooth 
plaster, so hard as to resist the blows of a hammer. 
The first question that Tyndall undertook to answer 
was: How was this wonderful tube constructed ? 
How was this perfect plaster laid on? In 1000 
pints of the water the constituents are : 


Silica ate oo da iz ica 0.5097 
Carbonate of soda... ae = ie 0.1939 
pe ammonia ... ‘ia «. 0.0083 
Sulphate of soda ... ss we ... 0.1070 
fs potash... 0.0475 
pa magnesia ... ase “ 0.0042 
Chloride of sodium a = — 0.2521 
Sulphate _,, a igs a 0.0083 
Carbonic acid <a one 0.0057 


The lining of the tube is silica, evidently derived 





* Dr. Tyndall. “ Faraday as a Discoverer,” 
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from the water ; and hence the conjecture that the | 


water deposited the substance against the sides of 
the tube and basin, Dr. Tyndall showed that the 
water deposits no sediment, even when cooled down 
to the freezing point. It may be bottled up and 
kept for years as clear as crystal, and without the 
slightest precipitate. A specimen brought from 
Iceland and analysed in the Institution laboratory 
was found perfectly free from sediment. 

Further, an attempt to answer the question in 
this way would imply that the shaft was made by 
some foreign agency, and that the spring merely 
lined it. A painting of the geyser was exhibited, 
and Dr. Tyndall pointed out that the basin rests 
onthe summit of a mound about 40 ft. in height, a 
glance at which shows that it has been deposited 
by the geyser. But in building the mound the 
spring must also have formed the tube which per- 
forates the mound ; and that, in fact, the geyser 
is the architect of its own tube. 

If a quantity of the geyser water is placed in an 
evaporating basin the following takes place: In 
thecentre the fluid deposits nothing, but at the 
edges, where it is drawn up the sides of the basin 
by capillary attraction, and thus submitted to a 
quick evaporation, s‘lica is deposited, round the 
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the latter has to choose another course ; the same 
takes place here, the ground becomes elevated by 
the deposit as before, and the spring has to travel 
round and round, discharging its silica and deepen- 
ing the shaft in which it dwells, until finally, in 
the course of centuries, the simple spring has pro- 
duced that wonderful apparatus which has so long 
puzzled and astonished both the traveller and the 
philosopher. 

Before an eruption, the water fills both the tube 


and the basin, detonations are heard at intervals, 
and after the detonation a violent ebullition in the 
| basin is observed ; the column of water in the pipe 
|appears to be lifted up, thus forming a conical 


eminence in the centre of the basin, and causing 


edge a ring of silica is laid on, and not until the, 
evaporation has been carried on for a very con- | 
siderable time, is there the slightest turbidity in | 
the central portions of the water. This experi- 
ment is the microscopic representant, so to speak, 
of nature’s operations in Iceland. Imagine the case 
of asimple thermal spring, containing silica, whose | 
waters trickle over its side down a gentle incline ; 
the water thus exposed evaporates speedily, and 
silica isdeposited. This deposit gradually elevates 
the side over which the water passes, until finally 





the water to flow over its rim. The detonations 
are evidently due to the production of steam in the 
subterranean depths, which, rising into the cooler 
water of the tube, becomes condensed and _pro- 
duces explosions similar to those produced on a 
small scale when a flask of water is heated to 
boiling. 

In the interval between two eruptions the tem- 
perature of the water in the tube towards the 
centre and bottom gradually increases. Bunsen 
succeeded in determining its temperature a few 
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minutes before a great eruption took place, and 
these observations furnish the key of the entire 
enigma. A little below the centre the water was 
within 2 deg. of its boiling point, that is within 
2 deg. of the point at which water boils under a 
pressure equal to that of an atmosphere, plus the 
pressure of the superincumbent column of water. 
The actual temperature at 30 ft. above the bottom 
was 122 deg. Cent., its boiling point here is 124 deg. 
Cent. The detonations and lifting up of the geyser 
column by the entrance of steam from beneath, have 
just been alluded to. These detonations and the 
accompanying elevation of the column are heard 
and observed at various intervals before an erup- 
tion. During these intervals the water is gradually 
rising. Imagine the section of water at 30 ft. above 
the bottom to be raised 6 ft. by the generation of 
vapour below. The liquid spreads out in the basin, 
overflows its rim, and thus the elevated section has 
6 ft. less of water pressure upon it; its boiling 
point under this diminished pressure is 121 deg. 
Cent., hence, in its new position, its actual tem- 
perature (122 deg. Cent.) is a degree above the 
boiling point. This excess is at once applied to the 
generation of steam, the column is lifted higher, 
and its pressure further lessened ; more steam is 
developed underneath, and thus, after a few con- 
vulsive efforts, the water is ejected with immense 
velocity, and we have the geyser eruption in all its 
grandeur. By its contact with the atmosphere the 
water is cooled, falls back into the basin, sinks 
into the tube, through which it gradually rises again, 
and finally fills the basin. The detonations are 
heard at intervals, and ebullitions observed ; but 
not until the temperature of the water in the tube 
has once more nearly attained its boiling point is 
the lifting of the column able to produce an 
eruption. 

In this regularly formed tube the water nowhere 
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quite attains the boiling point. In the canals 
which feed the tube, the steam which causes the 
detonation and lifting of the column must therefore 
be formed. These canals are, in fact, nothing 
more than the irregular continuation of the tube 
itself. The tubeis therefore the sole and sufficient 
cause of the eruptions. 

Its sufficiency was experimentally shown during 
the lecture by the artificial geyser designed by 
Professor J. H. J. Muller, of Freiberg. A tube of 
galvanised iron 6 ft. long was surmounted by a 
basin ; a fire was placed underneath, and one near 
its centre to imitate the lateral heating of the 
geyser tube. At intervals of five or six minutes 
throughout the lecture eruptions took place, the 
water was discharged into the atmosphere, the jet 
of water attaining a height of 30 ft. from the floor, 
fell back into the basin, filled the tube, became 
heated again, and was discharged as before. 

From the ‘‘ central” portion of the Great Geyser 
tube downwards the water has stored up an amount 
of heat capable, when liberated, of exciting an 
immense mechanical force. By an easy calculation 
it might be shown that the heat thus stored up 
could generate, under ordinary atmospheric pres- 
sure, a column of steam having a section equal to 
that of the tube, and a height of nearly 1300 yards. 

Dr. Tyndall pointed out that the very mode in 
which the tube is built up, by aggregation of minute 
particles of silica, determines in time the limit of 
the operation of the geyser. 

When the tube has reached such an altitude that 
the water in the depths below, owing to the in- 
creased pressure, cannot attain its boiling point, 
the eruptions of necessity cease. The spring, how- 
ever, continues to deposit its silica, and forms a 
laug or cistern. Some of these in Iceland are of a 
depth of 30 ft. or 40ft. Their beauty is indescrib- 
able ; over the surface a light vapour curls, in the 
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depths the water is of the purest azure, and tints 
with its own hue the fantastic incrustations on 
the cistern walls; while at the bottom is observed 
the mouth of the once mighty geyser. 

There are in Iceland traces of vast but now ex- 
tinct geyser operations. Mounds are observed, 
whose shafts are filled with rubbish, the water 
having forced a way underneath and retired to 
other scenes of action. We have, in fact, the 
geyser in its youth, manhood, old age, and death, 
here presented—in its youth as a simple thermal 
spring, in its manhood as the eruptive spring, in 
its old age as the tranquil /aug, while its death 
is recorded by the ruined shaft and mound which 
testify the fact of its once active existence. 

Next to the Great Geyser, the Strokkur is the 
most famous spring of Iceland. The depth of 
its tube is 44 ft. It is not, however, cylindrical, 
like the Great Geyser, but funnel-shaped. At the 
mouth it is 8 ft. in diameter, but it diminishes 
gradually until near the centre the diameter is only 
10 in. 

By casting stones and peat into the tube, and thus 
stopping it, eruptions can be forced which in point 
of height often exeeed those of the Great Geyser. 

Dr. Tyndall stopped his experimental tube with 
a cork. After a time the cork was forced up, and 
the pent-up heat converting itself suddenly into 
steam, the water was ejected to the ceiling.* 

In later experiments Dr. Tyndall employed 
corks, through which tubes of various lengths and 
diameters were passed, obtaining by these means 
results analogous to those of many other eruptive 
springs. The substance of this lecture was re- 
published by Dr. Tyndall, with sectional diagrams 
of the tubes, and a sketch of the artificial geyser, 
in his ‘‘ Heat as a Mode of Motion,” paragraphs 
146 et seq. 

* Royal Institution Proceedings, vol. i., page 335. 
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PIPE-FACING MACHINE. 

Messrs. GEorGE RICHARDS AND Co., of Broadheath, 
near Manchester, are now introducing the pipe-facing 
machine which we illustrate on page 778. A general 
view of the machine is shown in Fig. 1, whilst the other 
engravings show details of its construction and illus- 
trate some of the classes of work which can be conve- 
niently done in this machine. In its essential features 
it consists of a lathe bed carrying a saddle witha 
swivelling top. The fast headstock of a latheis, however, 
replaced by the standard shown in the figure, which 
has planed vertical slides, on which runs a saddle car- 
rying on suitable bearings the main spindle of the 
machine D (Fig. 2). This spindle carries a facing head 
bearing the tool slide E. The driving is effected by 
the vertical shaft B at the end of the machine, whic 
is driven by the bevel gears A, and drives the main 
spindle through a second set of gears C, and the spur 
gearing shown. The tool E is driven by a lf in. screw, 
and takes a tool with 14 in. square shank. The feeds 
are all automatic, and are effected, so far as the tool 
slide is concerned, by the epicyclic gears G and F, 
which are controlled by the lever H. One motion of 
this gives an inward roughing feed to the tool, and 
when this is finished, reversing the lever, gives an 
outward feed twice as fast as the other for finishing. 
To machine the edges of the flange, the lower 
lever J is used, which brings a worm gear into 
operation, and feeds the table forward by means 
of a screw under the bed of the machine. One 
tool is sufficient, if properly shaped, to perform 
all these operations. The facing head is intended for 
facing flanges up to 15 in. in diameter, though, by using 
an extension tool holder, flanges of 22 in. in diameter 
can be faced. It can be adjusted vertically fora height 
of 12in. The work table is 3 ft. 6 in. by 2 ft. 6 in. 
wide, and hasa cross adjustment of 3 ft. It is traversed 
along the bed of the machine either automatically as 
already described, or by means of the handwheel K. 
Ji should be noted that by fitting the machine with an 
ordinary slide rest and facing plate, as in Fig. 3, it can 
be used for ordinary facing work, and if a boring bar 
is provided it can be used for boring small cylinders. 
In Figs. 4, 5, and 6 the machine is shown at work of 
the special type for which it is devised. In the first 
two engravings a valve is being machined. After 
facing one flange the table is turned through 90 deg. to 
face the sscond, and then through another right angle 
to face the third. in Fig. 6 a Y pipe is having its 
flanges faced, a somewhat troublesome job with ordi- 
nary tools. 





VERTICAL AND HORIZONTAL PLANING 
MACHINE. 

On page 771 we illustrate a new vertical and hori- 
zontal planing machine, designed and built by Messrs. 
Sharp, Stewart, and Co., Limited, Atlas Works, 
Glasgow, for the use of marine engineers and others 
who have to machine castings too large for ordinary 
planing machines to take in. The machine consists of 
a heavy bedplate of box section forming the work 
table, and carrying, when desired, a set of compound 
slides and circular table, as shown in the engraving, 
the motions of which can be made self-acting when 
desired. At one end of the bedplate are the standards 
carrying the tool slides, &c,, and the driving gears. 
For horizontal planing the vertical column shown in the 
engraving, which carries the tool, is driven by two 
horizontal screws connected by bevel gears. In ver- 
tical planing the tool is traversed up and down this 
column by a vertical screw, driven by bevel gearing 
below. The driving nuts which run on these screws 
are very long, and completely envelope the screws, 
thus having ample wearing surfaces. The tool saddle 
is balanced by a weight inside the column, supported 
by vertical chains. Automatic and hand feeds are 
provided both to the saddle and column. The driving 
is effected through two sets of pulleys, the smaller 
giving the quick return motion after the cut, and the 
belts are so arranged that one belt leaves the fast 
pulley before the other begins to drive, and by this 
means the wear of the belts is considerably reduced 
and their life prolonged. The change of driving from 
vertical to horizontal can be effected instantaneously, 
and vice versd, the feeds being also changed at the 
same time. The arrangements are such that it is 
impossible for the driving gear of either motion to be 
put into action until the feed gear of tne other motion 
is thrown out, and thus all risk of breaking the 
machine is avoided. 





THE ENGINES OF THE ‘‘ PRINCESSE 
ALICE.” 

On page 786 we illustrate the engines of the 
yacht Princesse Alice, which we described on page 
215, vol. li. The engines were made by Messrs. 
John Pena and Sons, Limited, of Greenwich. They 
are of the three-stage compound type, having cy- 
linders 13 in., 194 in., and 24 in. in diameter by 24 in. 
stroke. As shown, steam reversing gear is fitted. 
The high-pressure cylinder has piston valves, the 


intermediate and low-pressure valves being of the 
ordinary D type. On trial the engines gave off 390 


“PRINCESSE ALICE” 
Steam _____. 140 Is. 
Vacuum _____._ 274 ins. 
Revolutions l22 


Total 1.H.P. __. 390 
5% 6%*Mile Mean Speed 9-617 Knots. 
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indicated horse-power, as shown by the indicator dia- 
grams, copies of which we now publish. 








EIGHT-WHEELED COUPLED LOCOMOTIVE 
FOR MINERAL TRAFFIC. 

THE engine which weillustrate on page 775 isintended 
for working the heavy mineral traffic on the London 
and North-Western Railway Company’s system, and 
was constructed at the company’s works at Crewe, 
from the designs of Mr. F. W. Webb, chief mechanical 
engineer. The boiler is of the same type as the one Mr. 
Webb put on his compound passenger engine ‘‘ Greater 
Britain” (see ENGINEERING, vol lii., page 565), the 
tubes being divided into two lengths by a combustion 
chamber, those extending from the firebox to the 
combustion chamber being 4 ft. 10 in. long between 
tubeplates, and those forming the front group being 
8 ft. lin. long between tubeplates. The cylinders, 
which are inside, are 194 in. in diameter by 24 in. 
stroke, the valves being on the top and worked with 
Joy’s gear. The springs on the first three pairs of 
wheels are connected together by equalising links, the 
trailing pair having an ordinary cross spring. The 
leading and trailing wheels have 4 in. side play, which 
gives greater facility for running round curves. Each 
coupling-rod, from wheel to wheel, is complete in 
itself, and they all of them are interchangeable. The 
crankshaft bearings are 9 in. long, and there is a 
central frame with a 54-in. bearing to take up the 
bending strains due to the coupling and connecting- 
rods, thus giving a total of 234 in. of bearing to the 
crankshaft. A few leading particulars are given 
below : 


Cylinders, 194 in. in diameter by ft. in. 
24 in. stroke. 

Diameter of wheels with 3 in. tyres 4 53 

Distance between centres of wheels 5 9 

Total wheel base... ; bes Ww .8 

Boiler : 

Length of barrel... < - 15 6 
ss firebox casing ... a 6 10 

Diameter of barrel (mean)... ach 4 3 

Number of tubes... .- 156 


Diameter of tubes ... 


ces 0 23 
Pressure of steam ... 160 1b. per sq. in. 





Heating surface : sq. ft. 
Firebox ea 6s ea = 114.7 
Combustion chamber oA a 39.1 
Tubes (front)... dd oe - 683 

Ps pee ie “as a 403.5 
Total ... _ So 1245.3 





Grate area... Fi ae ... 20.5 8q. ft. 
Ratio of firegrate area to heating 
surface 1 to 60.6 


Weight of engine in working order : 
tons cwt. qrs. 


Leading wheels ee 5a sic 
Driving ,, sa ee «<< to 2a © 
Intermediate wheels . a 2s © 
Trailing wheels 10 16 3 
Total 46 16 38 


Weight of tender in working order 25 tons 





THE LATE MR. ALFRED FRYER. 

WE regret to record the death of Mr. Alfred Fryer, 
for some years partner in the firm of Messrs. Manlove, 
Alliott, and Fryer, of Nottingham. He was well 
known in connection with the ‘‘ destructor” manu- 
factured by his firm. For several po he gave the 
greatest attention to the subject of refuse disposal, 
and pursued his investigations so ardently that he 
contracted typhoid fever in Birmingham and very 
nearly died. Previously he had made a revolution in 
the sugar industry by the introduction, in 1865, of the 
concretor, by which the sugar-cane juice was rendered 
as hard and solid as shale. This process enabled the 
juice to be shipped to the refiners without danger of 
lo on the way. 

Mr. Fryer took great interest in the question of the 
sugar duties, and was at one time requested to stand 
as candidate for Parliament to represent the sugar re- 
finers, but considerations of health prevented his 
acceptance of the proposal. 

Mr. Fryer died at Elm Hirst, Wilmslow, on the 
13th inst., in his 63rd year. He had retired from 
business for some years, having been senior partner in 
the firm of Fryer and Co., copper tube manufacturers 
and engineers, of Rouen, France, as well as partner in 
the Nottingham firm. He was a most assiduous 
worker, his enthusiasm carrying him beyond the 
bounds of his strength. In other regions besides that 
of engineering he was well and honourably known. In 
1870 he was invited to join the Solar Eclipse Expedi- 
tion to Sicily. He went, and with Mr. Alfred 
Brothers, F.R.A.S., succeeded in taking a photograph 
of the sun’s corona and its protuberances, 

He was a valued member of the Literary and Philo- 
sophical Society of Manchester, and was the author of 
a papers on ‘‘ Vital Statistics,” ‘‘ Balance of 
Trade,” ‘The Cost of Living in Various Countries,” 
‘‘ The Silver Question,” and other economisz subjects, 





THE LATE MR. JOHN STINSON FARMER. 

Mr. Jonn Stinson Farmer died suddenly at 
Ifold, near Billingshurst, Sussex, on Monday, Decem- 
ber 12, from heart disease, the decease occurring 
within one or two minutes after his first seizure. The 
funeral took place on Saturday, December 17, at the 
Paddington Cemetery, Willesden-lane, where his wife 
is buried, and was attended by the staff and many 
hundreds of the workmen employed at the Patent 
Railway Signal Works, Kilburn, by Messrs. Saxby 
and Farmer, of which firm the deceased was a 
member. 

Mr. Farmer in very early life was in the service of 
Messrs. Pickford and Co., and subsequently went to 
Ireland, where he was employed by some of the railway 
companies. He afterwards returned to England, and 
became assistant traffic manager on the London, 
Brighton, and South Coast baiees, under Mr, 
Hawkins. 

In 1862 he entered into partnership with Mr. Saxby. 
and the extensive works at Kilburn were built, and 
there the very important business of the manufacture 
of signals and railway safety appliances has been 
carried on for over 30 years. The travelling public 
owe a debt of gratitude to Mr. Farmer and to those 
associated with him; for without the security afforded 
by the perfect safety appliances now so generally used, 
and which were originally introduced by the energy 
and enterprise of the firm of which the deceased was 
a member, the present rapid and safe transit by rail- 
way would be impossible. 





THE LONDON WATER SUPPLY 
COMMISSION. 

THE Royal Commission on the London water supply 
have held one more sitting before adjourning over Christ- 
mas and for an indefinite interval. Hitherto the Com- 
mission have m occupied with witnesses who have 
offered themselves for examination, or who have been 
proposed to them by the London water companies or by 
other authorities interested in the subject. These wit- 
nesses concluded with those examined at the last sitting 
in November (ENGINEERING, pages 708, 709 ante), and the 
Commission have now commenced the examination of 
witnesses of their own roy omy The first of these was 

Mr. W. Whitaker, who has been paying special atten- 
tion to a portion of the county of Kent lying to the east 
of the district of the Kent Water Company. In the 
course of his evidence he explained that the chalk in the 
London basin was, as a rule, ee with, however, 
certain exceptions in particular localities, notably in the 
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chalk marl, which, being of a clayey nature, was likely to 
impede the flow of water. One effect of the position of 
Londcn, lying as it did in the hollow of a basin, was to 
press pe car gpd the fissures in the upper portion of the 
chalk, which was the principal water-bearing bed ; but 
there was little water to be got from the chalk. In his 
opinion pumping operations round London would affect 
the higher rather than the lower springs; but in North 
Kent that would not happen, because there were no higher 
springs. The water in that district did not form streams, 
but ran away to the sea or into tidal rivers and was 
wasted. There was, however, a good deal of water in the 
Kentish chalk which might used for London; 
but if that were done the people living on the 
higher lands, who would feel such an operation first, 
ougnt to be compensated and protected. And as the 
quantity that would be required them was very small 
in comparison to the possible yield if a scheme for 
London was carried out, there need be no difficulty in 
insuring that the district had the first claim to the 
supply. During his investigations in the county he had 
made an estimate of the available quantity of water from 
an area of 290 square miles of practically bare chalk, and 
200 miles more or less covered by drift beds or tertiar 

outliers. The bare chalk was favourable for getting all 
the water that could percolate, but from the drift beds 
not so much could be obtained. Taking thelatter at half 
the former, and reducing the 200 miles to 100, he got an 


area of 390 square miles, and assuming a rainfall of lin. | K 


in the year, giving 40,000 gallons a day per square mile, 
he arrived at a total over the 390 square miles of 
15,600,000 gallons. All things considered, he calculated 
that between 50 and 60 million gallons of water might be 
gained for London out of the chalk. 

Mr. W. Topley, who has also been examining the Kent 
area by instructions from the Commission, while agreeing 
on the whole with Mr. Whitaker, expressed the opinion 
that while pumping from the chalk would damage lower 
districts, it would not—at all events not necessarily— 
iojure the higher districts. At the same time he ad- 
mitted if water were taken at a given point from the 
chalk, the point immediately above the abstraction point 
would be the first to be affected, and to a considerable 
extent. Taking the total area of chalk country in Kent 
at 467 miles, 268 of which were bare chalk, he calcu- 
lated the amount of rainfall as 26 in, and the 
amount of percolation over the bare chalk at 8 in., 
and 6 in. over the covered chalk. On this basis 
—of Sin. and 6 in. in the Medway and the Swale—a 
total of 474 million gallons a day could be obtained. 
The area of the Stour basin would yield 57 million gallons 
a day, and 14 million gallons a day could be obtained 
from the Dour and other sources, bringing up the total 
aggregate to 1114 million gallons a day. With a view to 
getting this supply, he advised the construction of a 
tunnel and galleries in the chalk through which the 
water could be pumped, by means of which a large por- 
tion of the total could be made available for the metro- 
polis, if not the whole. 

Mr. Edward Easton, who by request of the Commis- 
sioners has been inquiring into the capacity of the water- 
sheds of the Thames and the Lea, and the influence of 
pumping on the surface waters in the case of wells, was 
also called and briefly examined, but his evidence was far 
from finished when the Commission adjourned to a date 
still to be fixed. 








ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 21st inst , at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
Dr. C. Theodore Williams, President, in the chair. Dr. 
R. H. Beardsley, Dr. T. C. Beatty, Dr. R. Brocklesby, Mr. 
C. H. Cotton, Dr. P. Fraser, and Dr. G. H. Ward- 
Humphreys were elected Fellows of the Society. The 
following papers were read : 

1. ‘* Moving Anticye’on’s in the Southern Hemisphere,” 
by Mr. H. C. Russell, F.R.S. Government Astronomer, 
New South Wales. The author describes the results of 
his practical study of the daily weather charts for Aus- 
tralasia, and states that the leading fact brought out is 
that the weather south of 20 deg. south latitude is the 

roduct of a series of rapidly moving anticylones, which 
follow one another with remarkable regularity, and are 
the great controlling force in determining local weather. 
These anticyclones are more numerous in summer than in 


/winter, the average number for the year being 42. They 


usually take seven or eight days to travel across Aus- 
tralia in summer, and nine or ten days in winter; the 
average daily rate of translation being 400 miles. The 
shape of the anticyclone appears to undergo some modi- 
fication as it nears the east coast. The winds on the 
north side of the anticylone are not so strong as those on 
the south side, and the intensity of the weather is in pro- 
portion to the difference in pressure between the anti- 
cyclone and the V-depression, but the relation of the 
pressures varies frequently before the wind responds, the 
pressure appearing to be controlled from above by the 
more or less rapid descent of air which feeds the anti- 
cyclone. Cyclonic storms are very unusual, and d> not 
occur more than once 1n two or three months. 

2. “The Tracks of Ocean Wind Sustems in Transit over 
Australasia,” by Capt. M. W. C. Hepworth, F.R. 
Met. Soc. The author has examined the daily weather 
charts of Australia and New Zealand, and has prepared 
maps showing the daily positions of the centres of high 
and low pressures for a whole year. He finds that the 
wind systems, which make their first appearance to the 
westward and south-westward, advance to the eastward 
rapidly, and frequently very rapidly, during the winter 
months; but during the summer months they usually 
move mre slowly, and not unfrequently recurve. Their 





progress is retarded by contact with the areas of high 
pressure which they encounter; the mean of the tracks 
of these anticyclones, moving also from west to east, 
appears to be across the southern portion of Australia 
and onward, crossing the islands of New Zealand, during 
the winter months ; but to the southward of Western and 
South Australia, across Victoria and New South Wales, 
and thence to the north-eastward, avoiding New Zealand, 
during the summer months. 

3. ‘* Rainfall of Nottinghamshire, 1861-90,” be Mr. 
H. Mellish, F.R. Met. Soc. The author has collected 
and discussed all the rainfall records made in the county 
during the 30 years, and finds that in the extreme west 
the mean rainfall is 27 inches or more, and that over the 
rest of the county it varies between 25 in. and 27 in., 
except north of the Manchester, Sheffield, and Lincoln- 
shire Railway, where the rainfall is less than 25 in., 
and in the north-east towards Gainsborough, where it is 
not more than 23 inches. The year of greatest rainfall 
was 1872, and of least rainfall 1887. October is the 
wettest month and February the driest. 

4. **A New Instrument for Cloud Measurements,” by 
Dr. Nils Ekholm, Hon. Mem. R. Met. Soc. 








BOILER EXPLOSION AT THE MAN- 

CHESTER SHIP CANAL WORKS. 
On Monday, October 3, the boiler of the locomotive 
enyon, owned by the Manchester Ship Canal Company, 
and used by them in connection with the construction of 
the canal, exploded when outside the locomotive sheds on 
Frodsham Marsh. The engine was made in 1888 by the 
Vulcan Foundry Company, Newton-le-Willows. The 
boiler was 11 ft. long by about 3 ft. in diameter ; while 
the firebox was 2ft. 4 in. long from front to back, 4 ft. 3 in. 
high, and 2 ft. 94 in. wide, stayed by — stud stays 
fin. in diameter, screwed pe riveted, the stays being 
pitched about 4 in. apart. The plates of the firebox were 
of copper, the original thickness having been 4$in. In 
the course of last year repairs were made to the firebox, 
and some further repairs had just been completed and the 
engine was making a trial trip when the explosion took 
place. The pressure at the time is stated to have been 
between 501b. and 601b., though the safety valves were 
weighted as a rule to 120 1b. 

Failure occurred in the firebox, the front or firedoor 
plate of which collapsed and rent, with the result that an 
opening was formed measuring about 2 ft. 9in. square, 
through which a violent torrent of steam and water rushed, 
severely scalding the foreman fitter, the driver, and three 
other men. 

The cause of the collapse was extremely simple, and one 
that could easily have been prevented. The plate where 
it rent was wasted on the fire side till the thickness was 
reduced to}in. An inspection bya competent engineer 
would have detected the corrosion, and it is surprising 
that this was not done when the firebox was undergoing 
repairs at the makers’ some ten months previouslye New 
stays had, at some time or other, apparently been put 
through the plate which failed, and this makes it the 
more a matter for wonder that the wasting was not seen. 
The boiler was under no system of inspection beyond tbat 
of the Ship Canal Company’s own servants. It had been 
tested by steam to 130 lb. afew days prior to the explosion, 
when no doubt the defective plate would be severely tried, 
and rendered the less able to stand even the lower pressure 
to which it was subjected when it gave way. 

The Board of Trade held a formal investigation, under 
the Boiler Explosions Act, 1882, at the Town Hall, Run- 
corn, on Wednesday, November 9. The Commissioners 
were Mr. Howard Smith, barrister-at-law, and Mr. J. H. 
Hallett, consulting engineer. Mr. K. E. K. Gough con- 
ducted the case for the Board of Trade, and Mr. Newman, 
of Messrs. Grundy, Kershaw, and Co., solicitors, Man- 
chester, represented the Ship Canal Company and their 
— officials who had been summoned to attend the 

ourt. 

Mr. Gough laid before the Commissioners a statement 
respecting the construction of the boiler and the manner in 
which it failed, that statement embracing the facts given 
above. The boiler, headded, developed certain defects in 
1891, and was sent to the makers for repairs. These were 
effected, and work wasresumed. Duringthe present year 
further defects made themselves apparent, and Mr. Marsh, 
the Canal Company’s foreman fitter, was instructed to 
make an examination and report upon the condition 
of the boiler and engine. He did so, and _ recom- 
mended that certain repairs should be made, the 
cost of which would amount to 3507. Mr. Jones, 
the manager of the section, thinking this a large sum, 
asked Mr. Fox, the mechanical engineer to the 
company, to make a further examination. This was 
done, with the result that Mr. Fox advised that a smaller 
amount of repair should be carried out, the cost of which 
—as the company had the materials in stock—would be 
that of the labour only, and would be about 50/. These 
repairs were accordingly effected, but on the first trial 
trip the boiler exploded when leaving the locomotive 
sheds, as already described. 

Detailed evidence having been taken, Mr. Howard 
Smith delivered judgment at considerable length. The 
Court, he said, found that Mr. Fox, Mr. Marsh, and Mr. 
Coyle (who acted as foreman fitter anterior to Mr. 
Marsh’s appointment) were all to blame for neglect with 
respect to the examinations they had made of the boiler. 
Had they inspected it in a proper manner, and given ade- 
quate care, they must certainly have discovered that the 
copper plates forming the firebox had in some places 
wasted away from an original thickness of # in. to one of 
only 4in. This reduced thickness thereby rendered the 
firebox unable to withstand a pressure of more than 
301b., whereas at the time of the explosion the gauge was 
said to have indicated between 50 1b. and 601lb. The 





Court under the circumstances ound these gentlemen in 
default, and as they were the responsible officials of the 
Canal Company, the company itself must be held re- 
sponsible for the neglect of their servants. 

Mr. Gough applied for costs on behalf of the Board of 
Trade, and the Court thereupon ordered the Ship Canal 
Company to pay the sum of 50/., which, it was stated, 
would be about half the expense incurred by the in- 
vestigation. ‘ 

As the Manchester Ship Canal Company have a Jarge 
number of locomotive and other boilers at work on their 
undertaking, no doubt the lesson conveyed by this ex- 
plosion will not be overlooked. A careful system of in- 
spection by a reliable man is always the cheapest in the 
end, and is, beyond question, the safest where life and 
property are at stake. It seems surprising that, although 
the Board of Trade are constantly enforcing, by means of 
their reports under the Boiler Explosions Act, this fact 
upon the attention of steam users, yet their recommenda- 
tions are so persistently received with indifference, and 
explosions from sheer neglect continue to occur. What 
further steps should be taken to prevent this state of 
things is a question which the Board of Trade may, before 
long, find it necessary to seriously consider. 








LAUNCHES AND TRIAL TRIPS. 

Tue British = Jason, constructed and engined 
by the Naval Construction and Armaments Company, 
Barrow-in-Furness, went on her power trials last week. 
In the eight hours’ natural draught trial from Sheerness, 
the machinery worked most satisfactorily in all respects, 
the mean results being as follows :— 

Starboard. Port. 


Vacuum ... ea was 24 in. 244 in. 
Revolutions... fis 216 224 
Indicated horse-power 1305.4 1367.8 
Collective indicated 


horse- power... ees 2673. 

The air pressure in stokehold was .8 in., while the 
draught of the vessel was 8 ft. 6 in. forward and 11 ft. 6 in. 
aft; mean, 10 ft. The mean horse. power up to the eighth 
hour was 2723 indicated horse-power, but as there was a 
good margin—the contract being for 2500 indicated horse- 
power—it was decided to allow the fires to burn down 
during the last hour, so as to give as long a time as possible 
for this process, 





The official trials of the new second-class cruiser, Her 
Majesty’s ship Scylla, built by Messrs. Samuda Brothers, 
Limited, and engined by Messrs. John Penn and Sons, 
which is the last of her type of vessel ordered under the 
Naval Defence Act, took place off Sheerness at the end 
of last week. The trials were attended by Mr. H. J. 
Bakewell, representing the Admiralty, Mr. Littlejohn, 
Chatham Dockyard, Mr. Samuda Benthall, ot the ship- 
builders’ firm, and Mr. J. P. Hall, for the engineers. On 
Thursday, the 15th inst., the vessel underwent her natural 
draught trial, when the mean indicated horse-power 
developed was 7622 and the maximum 8128, with an air 
pressure in the stokeholds of two-tenths of an inch, the 
contract power for this trial being that of 7000 horses. 
On Friday, the 16th inst., the boilers were thoroughly ex- 
amined and tubes swept in readiness for the four hours’ 
forced draught full-power trial on the following day. 
With a mean of 138.6 revolutions of engines per minute, 
steam 1451b. per square inch, and vacuum 27.5, the mean 
indicated horse-power realised was 9280.5, giving a speed 
of ship of 20.625 knots, the vessel drawing 13 ft. 3 in. for- 
ward and 17 ft. 5in. aft, the conditions in the case of this 
latter trial being that 9000 indicated horse-power should 
be developed with a speed of 20 knots. The Scylla is 
fitted with triple expansion twin engines having cylinders 
334 in., 49 in. and 74 in. in diameter, for high, interme- 
diate, and low-pressure cylinders respectively, each with 
a piston stroke of 39in. Steam is supplied by three 
double-ended boilers 13 ft. 2 in. in diameter, and 18 ft 6in. 
long, and two single-ended ones 13 ft. 2 in. in diameter, 
and 92ft. Gin. long, having 24 furnaces in all, each 
3 ft. 6 in. mean diameter, the aggregate heating surface 
being 15,770 square feet, and the grate surface 590 square 
feet. 





The Naval Construction and Armaments Com) any 
launched on Saturday, the 17th inst., the last ofthree tor- 
edo gunboats ordered from them under the Naval 

efence Act. The Niger, by which name the vessel is 
known, is 230 ft. long between perpendiculars; breadth 
extreme, 27 ft.; depth moulded, 14 ft. 3in.; with a dis- 

lacement of 815 tons at 8 ft. 94 in. load draught. The 
iow is flush-decked, with a forecastle forward extending 
one-third the vessel’s length, the officers’ accommodation 
being aft on lower deck. She will be propelled by two 
sets of independent triple-expansion inverted cylinder 
engines, capable of developing 3500 indicated horse-power, 
and driving the vessel at a speed of 20 knots per hour. 

he armament will consist of one 4.7-in. quick-firing 
gun on furecastle head, with a range of fire from right 
ahead to 40 deg. abaft the beam; one 4.7-in. gun 
aft on upper deck with a right aft fire to 45 deg. 
before the beam; two 3-pounder guns forward under 
forecastle and two amidships; also one fixed torpedo 
tube forward, and two tubes on racers amidships for dis- 
charging Whitehead torpedoes, 





There was launched on the 20th inst., from the Elawick 
shipyard of Messrs. Armstrong, Mitchell, and Co., New- 
castle, the powerful protected cruiser Yoshino, built for 
the Imperial Japanese Navy. The Yoshino has a length 
of 360 ft., a breadth of 464 ft.,a mean draught of 17 ft., 
and a displacement of 4150 tons. She is constructed of 
steel throughout. Over the machinery, boilers, maga- 
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zines, and steering gear there is a strong steel protective 
deck, 44 in. thick on its sloping sides, and 1} in. thick on 
its horizontal portions, The hull is subdivided through- 
out into numerous water-tight compartments, most of 
these between the protective deck and the deck imme- 
diately above it being used as coal bunkers. The total 
supply of coal which can be carried by the ship is just 
1000 tons, which will enable her to have a large and 
exceptional radius of action at cruising speeds. It is con- 
fidently expected that with the boilers working under 
forced draught the enormous power of nearly 15,000 
horses will be obtained. With this realised power the 
speed of the ship will not fall far short of 23 knots, and 
she will thus be the fastest cruiser afloat. The Yoshino 
will be armed solely with quick-firing guns of the latest 
and most approved pattern supplied by the Elswick firm. 
It will have four 6-in. quick-firing guns and eight 4.7-in. 
quick-firing guns, and there will be, besides, an auxiliary 
armament of 22 3-pounder quick-firing guns. Five tor- 
pedo tubes will also be carried. A conning tower of steel 
armour stands on the forecastle, and within it are placed 
all the necessary appliances for working and conning the 
vessel in action. 





ALABAMA CoAL.—Pensacola is shipping thousands of 
tons of Alabama coal to Cuba, where it is underselling 
English coal and driving it out of Cuban markets. 
Alabama colliery proprietors are looking forward to the 
time when they will have the lion’s share of the coal 
markets of all Latin America. 





Tue Late Mr. WittiAM RicnHarpson.—On the 16th 
inst., Mr. William Richardson, J.P., of the firm of 
Messrs. Platt Brothers and Co., Limited, Oldham, died 
at the advanced age of 81 years. For a long time Mr. 
Richardson was the managing director of the concern, 
which he entered in the capacity of a workman. For the 
last three or four years, however, he had practically 
retired to enjoy his well-earned repose. He became a 
member of the Institution of Mechanical Engineers in 
1859, and was member of council from 1877 to 1884. 





InstTiITUT DE FraNcE.—At the annual meeting, on the 
19th inst., the Académie des Sciences presented the 
Poncelet Prize to Sir John Fowler and Sir Benjamin 
Baker, as a testimony of the interest which the Academy 
took in their work and success at the Forth Bridge. On 
this occasion the prize was doubled, and each of the 
lauréats received a presentation copy of the complete 
works of General Poncelet and a prize of 2000 francs. 
The prize was founded in 1868 ‘‘& récompenser l’ouvrage 
le plus utile au progrés des sciences mathematiques pures 
ou appliquées publié dans la cours des dix années qui 
auront précédé le jugement de l’Académie,” and has once 
before crossed the Channel—namely, in 1873, when it was Z - 
awarded to Professor William Thompson, now Lord | 
Kelvin, ‘‘ pour ses beaux travaux relatifs \ la physique 
mathématique.” 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the market 
was well attended, the tone was pretty cheerful, and a 
fair amount of business was transacted, but buyers were 
not disposed to do much business ahead, although a good 
number of inquiries for forward delivery were reported. 
Most of the iron sold, however, was for immediate de- 
livery. Advices from other iron centres were of such a 
nature as tended to strengthen the Cleveland market, and 
uotations here were firm. The general figure mentioned 
or prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron was 37s., and several parcels changed hands at 
this figure. The lower qualities were steady, No. 4 
foundry being 35s. 6d., and grey forge 35s., both for 
prompt delivery. Middlesbrough warrants opened 
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37s. 11d. and closed 37s. 9d. cash buyers, but the quota- 
tions were only nominal, Hematite pigiron was reported 
rather flat, the output lay excess of the demand, 
and stocks are consequently believed to ke increasing. In 
fact, several le opined that one or two hematite fur- 
naces would be blown out before long. Nos. 1, 2, and 3 
of makers’ east coast brands were put at 44s. 6d. for early 
delivery. Spanish ore was easy, rubio being obtainable at 
as low a figure as 11s. 9d. ex-ship Tees. To-day affairs 
were 8 y, with very little change in prices. No. 3 
was 37s. for prompt delivery, and 37s. 6d. cash buyers 
was the closing figure for Middlesbrough warrants. 


The Desulphurising of Tron and Steel.—On Monday 
evening, Mr. E. H. Saniter, of Wigan, read a paper at 
the Cleveland Institution of Engineers on the ‘‘ Desul- 
moms of Iron and Steel by Calcium Oxy-Chloride 

rocess,” and said that the result of a large series of 
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oupenmnents showed that while lime had a very con- 
siderable effect in eliminating sulphur, the time required 
was excessive and the results uncertain ; but that when a 
mixture of calcium-chloride and lime was used, sulphur 
on the experimental e was completely eliminated ; 
and that when sulphury iron containing manganese was 
fused in a crucible lined with an infusible mixture, cal- 
cium-chloride and lime, the sulphur was removed by the 
oxy-chloride lining leaving the manganese in the metal. 
If it were desirable to remove the sulphur without 
affecting the silicon, the calcium chloride must be 
dried; but when it was desired to remove silicon 
as well as sulphur, the wet calcium chloride must 
be used. The cost of materials at present prices 
was about 6d. per ton of iron treated; but this 
increased cost was more than compensated for by the 
cheaper production of a better quality of pig. The 
ability to regulate the silicon and sulphur in basic, 
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Cleveland, and hermatite irons in this manner opened the 
way for the use of direct metal in the open hearth 
furnace. In his process as applied to the basic open 
hearth, sulphury iron and residues, such as purple ore, 
containing owt 4 sulphur, might be used, and not only 
was the sulphur not increased in the steel, but a very 
considerable elimination took place. Over 5000 tons of 
steel had now been manufactured from sulphury iron by 
the Wigan Coal and Iron Company, the sulphur being 
removed in the steel furnace, and the process was being 
successfully worked by them at the present time, the 
quality of steel made being as good as that from pure 
basic iron; while, owing to the reduced consumption of 
ore and scrap, a carefully carried out trial had shown a 
reduction of 4s. per ton on the cost of the ingots. 


Manufactured Iron and Stcel.—Affairs in these two 
important branches of the staple industry keep quiet, 
the finished iron trade continuing particularly flat. The 
employés of Messrs. Dorman, Long, and Co., at their 
Britannia and West Marsh Iron and Steel Works, 
Middlesbrough, numbering about 1200, have received 
seven days’ notice to terminate their engagements, and 
the notices expire at the end of this week. We learn 
that the firm have taken this action in order to execute 
considerable alterations and lay down some new plant. 
A large number of men will thus be laid idle for at least 
a fortnight or three weeks. Nearly all the other esta- 
blishments in the district will be closed during the Christ- 
mas holidays. Common iron bars are quoted 5l. 2s. 6d. ; 
iron ship plates, 4/. 15s.; iron ship angles, 4/. 12s. 6d. ; 
steel ship plates, 5/.; and steel angles, 4/. 17s. 6d. ; all 
Jess the usual discount. Heavy steel rails are 4/. net at 
works, 


The Blast Furnacemen’s Christmas Box.—With regard 
to the Christmas box to blast furnacemen in the north 
of England, the following official intimation from the 
employers’ association has been given to the men: ‘‘ The 
employers regret that they cannot entertain your sugges- 
tion with regard to making a present of 2s. 6d. to the 
men who work on the Saturday or Saturday night before 
Christmas, but they would be willing to revert to the 
conditions which applied to the Christmas box of 1890, 
viz., they will be prepared tu give all furnace shiftmen, 
not off work, except by arrangement with the foreman, 
between 6 p.m. on December 24 and 6 a.m. on January 2 
next, a Christmas box of 2s. 6d.” Many of the men 
are anything but satisfied with the intimation. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Reduction of Steelwork rs’ Wages.—The steel melters 
employed by the Parkgate Iron and Steel Company, 
Limited, have had their wages reduced 5 per cent. from 
Monday. A second 5 per cent. will be imposed in a 
month’s time. The iron and steel industry is very 
depressed, and it is owing to this that the same company 
are proposing to extinguish one of their blast furnaces at 
the Maken, and to damp down one. The prospect for 
the coming year is therefore gloomy. 


Local Industries.—No fresh contracts have been secured 
by armour plate rollers or manufacturers of ordnance, and 
the discharge of workmen continues. The engineering 
trades are exceptionally depressed, with the exception 
of one or two firms engaged on locomotive and traction 
engines. The iron market, pig and manufactured, is flat, 
and there are few inquiries for sheets and bar, excepting 
for colliery purposes. Coal remains unaltered in value, 
but if anything there is a downward tendency. 


Colliers and their Unionism.—The secretary of the 
Derbyshire Miners’ Association, Mr. aslam, in ad- 
dressing a local meeting and speaking on colliers and 
their unionism, remarked that in every price list there 
was an elastic clause, which he called the vague clause, 
and it referred to ‘difficulties of work.” The average 
rate of coal-getting, from long years of experience, had 
been approximately so nicely balanced that there was not 
much Gon of a fortune being made out of a colliery 
unless someone was sweated. He wished there was a 
more honest faith between the miners of the country and 
their employers, They were too suspicious of each other, 
probably the result of breaches of trust in the past. To 
remedy this—it did not seem possible to do it by reason- 
ing or persuasion—the only means seemed at the point of 
the bayonet, namely, solid combination. 


Local Limited Companies tn 1892.—Forty-eight of the 
leading limited companies of this district, whose shares 
are quoted, represent a paid-up capital of 12,834,753/., a 
slight increase on last year, owing to further calls or re- 
arrangement of capital. At market prices the shares or 
stocks of these companies are worth only 10,897,053/., as 
against 11.412,114/. in December, 1891, and 12,218,331/. 
in 1890. The aggregate depreciation of the whole of 
the 48 companies is therefore 1,937,790/., as against 
1,280,139/. in 1891, and 523,923/. in 1890; while in 1889, 
45 companies then tabulated showed a tctal depreciation 
of only 66,647/. The companies whose shares are above 
par value number 21, as against 24 last year. 


NOTES FROM THE SOUTH-WEST. 

Dredying the Usk. —At the last meeting of the Newport 
Harbour Commissioners, the question of dredging the 
Usk again came up on two reports from the special 
dredger committee. The committee, finding great difli- 
culty in getting a suitable dredger to do the work required 
in the river, recommended that Mr. Vernon Harcourt, 
the engineer of the board, should be asked to report upon 
the subject. This was agreed to. 


Institute of Marine Enyineers.— A meeting of the 
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Bristol Channel centre of this institute was held at Uni- 
versity College, Cardiff, on Wednesday evening. Pro- 
fessor Arch. C. Elliott, the local president, occupied the 
chair. Mr. G. Gloggett, honorary local secretary, an- 
nounced that Mr. W. H. White, of the Admiralty, had 
consented to be nominated as president of the institute 
on the retirement of Lord Kelvin next year. On the 
comp'etion of the ordinary business a paper by Mr. E. O. 
Murphy was read on ‘‘ Our Firemen.’ 


Drainage at Monmouth.—Mr. R. Walton, C.E., of the 
Local Government Board, held a public inquiry at Mon- 
mouth, on Friday, on an application from the local 
authorities to borrow 85001. for drainage purposes. Mr. 
Fletcher Trew, Gloucester, explained in detail plans and 
specifications prepared by him and approved by the town 
council. These plans showed that the old sewers are not 
to form any part of the new system, but will be left to 
help to carry off storm floods. The new system will 
consist of three main drains, running from the upper end 
of the town—one through Morrow-street, the centre of 
the town ; one commencing near the top of Old Dixton- 
road, and passing along the neighbourhood of Wyebridge, 
parallel to and about 200 yards from the banks of the 
Wye; and a third starting on the North-parade, and 
running close to the banks of the Morrow. Mr. Trew, in 
reply to Mr. Walton, said the cost of purifying the 
sewage would bring the initial expense of the scheme to 
12,7857. Mr. Evan Owen, solicitor, Builth, representin 
the Conservators of the Wye, objected to unpurifi 
sewage being deposited in the river. The inspector will 
report later on. 


The Electric Liyht at Taunton —On Friday, Sir T. W. 
P. Blomefield, Bart., and Major Cardew, R.E., acting on 
behalf of the Board of Trade, held an inquiry at Taunton 
in reference to an application by the Taunton Town 
Council for a licence for the supply of electricity in that 
town for public and private purposes. Mr. Fleetwood 
Pritchard, instructed by the town clerk (Mr. T. Meyler), 
appeared for the town council, in support of the applica- 
tion; Mr. G. H. Kite was for the Tannton Electric Light 
Company, whose works the council proposes to purchase; 
Mr. Austin, instructed, by Mr. H. Charming, appeared for 
the Taunton Gas Company ; and Mr. C. P. Clarke, of the 
firm of Reed and Cook, was for certain residents in the 
vicinity of the Electric Light Works, who complain of an 
alleged nuisance caused by smoke and vibration. The town 
clerk, the borough surveyor (Mr. J. H. Smith), (Mr. 
Norris (clerk to Mr. Meyler), Mr. Alderman Chapman, 
Mr. Alderman van Trump, and Mr. Brinkworth gave 
evidence for the council, as did also Dr. Fleming, F.R.S., 
D.Sc., professor of electrical engineering at University 
College, London, and consulting electrical engineer, who 
considered that the high-pressure series system at present 
in use in Taunton was the best adapted for the present 
and future needs of the town. Mr. Austin addressed the 
commissioners, and contended that the council was seek- 
ing to take over an undertaking from a bankrupt com- 
pany, and in doing so would entail a large loss upon 
the ratepayers of the town. He called Mr. Gisbert Kapp, 
electrical engineer, ——— at Westminster, whosaid 
he did not think the present high-pressure series system 
was the best for Taunton. He favoured the low-pressure 
three-wire system. He considered that to make the pre- 
sent works meet the requirements of the corporation 
would necessitate an outlay of 19,550/., including 9300/ for 
purchase of the present works. Mr. Clarke having called 
— as to smoke and vibration, the inquiry termi- 
nated. 


Cardiff.—The steam coal trade has been inactive, and 
previous prices have been maintained with some difficulty; 
the best steam coal has been quoted at 93. 9d. to 103., and 
secondary ditto at 9s. 8d. to 9s. 6d. per ton. Patent fuel 
has exhibited no improvement. There has been a good 
demand for household coal. No. 3 Rhondda large has 
made lls. to 11s. 6d. per ton. The manufactured iron 
and steel trades have shown no improvement. 


The Electric Light in the Ogmore Vallcy.—On Monday 
evening, Tynewydd and Nantymoel, in the Ogmore 
Valley, near Bridgend, were lighted by electricity for the 
first time. The ceremony of switching on the current 
took place at half-past six, being performed at Tynewydd 
by Mrs. Williams, and at Nantymoel by Mrs. D. Sims 
Rees. The lighting is on the low pressure and continuous 
current system, and the public lamps are of 16 candle- 
power. The current is generated at each station by two 
compound wound dynamos, worked by a compound 
engine of 35 nominal horse-power. There are two reserve 
dynamos, capable of supplying 200 lights. The work 
has been carried out under the superintendence of Mr. G. 
Wilson, electrical engineer, of Aberdare. 


Rhymney Railway.—-A scheme matured a few years 
since by the Rhymney Railway Company, for the purpose 
of tapping the Monmouthshire coalfield, and diverting 
traffic from Newport to Cardiff, is stated to have been 
abandoned. The Rhymney mg sf roposed to enter 
the Western Monmouthshire valleys by constructing a 
line from the north end of Caerphilly tunnel, and thence 
taking a right-angle cut across to Bedwas Mountain, 
through which a tunnel was to be bored. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig Iron Market.—Very little business was 
done in the Glasgow pig-iron warrant market last 
Thursday, and prices were easier. Scotch iron was steady 
in the forenoon, but weakened in the afternoon, and 
closed with a loss of id. per ton, the amount of the pre- 
vious day’s gain. No business was reported either in 
Cleveland or hematite iron, both of which were without 





any change in buyers’ quotations, while sellers of 
the former were offering at 4d. per ton less, and of the 
latter 14d. more than they closed at on the preced- 
ing day. At the close the settlement prices were— 
Scotch iron, 41s. 74d. per ton; Cleveland, 37s. 6d. ; 
hematite iron, 16s. 3d. per ton. Friday’s market was 
rather quieter in tone in the forenoon, and very little 
business was dons, In the afternoon, however, a large 
business was done, and it seemed as if some of the prin- 
cipal dealers were reducing their holdings in view of the 
approaching holidays. Scotch iron was pressed on the 
market, more especially near the close, and prices 
dropped 2d. per ton on the final transactions. 
The closing quotations showed a decline of 14d. per 
ton on the day. Cleveland iron sold at 1d. per ton 
under the price accepted on Wednesday for the only 
other transaction during the week, but the closing price 
showed no change on the day. No demand for hematite 
iron was shown by buyers, who came down 14d. per 
ton, and sellers came up the same amount, so that there 
was a gulf of 3d. between them. The closing settlement 
prices were-—Scotch iron, 41s. 6d. per ton; Cleveland, 
37s. 6d.; hematite iron, 46s. 3d. per ton. Monday’s 
market was somewhat fitmer, and prices were better. 
Scotch warrant iron opened fully dearer, and rose 2d. 
per ton; but the close was not at the best, and 
showed a recovery of the decline of 34d. during 
last week. Sellers of Cleveland iron were seeking 
an advance of 44d. per ton. Buyers, however, only 
eame up 14d., leaving a difference of 44d., and no 
business was done. The market for hematite iron was 
likewise idle, and buyers and sellers maintained their 
prices of last Friday. Thesettlement prices at the close 
were—Scotch iron 41s. 74d. per ton ; Cleveland, 37s. 9d.; 
hematite iron, 46s. 5d. perton. Very little business was 
done in the warrant market on Tuesday forenoon, but 
prices were held higher. In the afternoon sellers eased 
their demands to some extent, and brought out a fairl 
good business. After being 1d. per ton dearer, Scotc 
iron lost that advance, and closed as on the previous day. 
A lot of Cleveland iron changed hands, but not officially, at 
48s., being 6d. per ton above last week’s price. Sellers raised 
their price 3d. per ton in the forenoon, but came down to 
their Monday’s closing price, while buyers came up 34d. 
per ton in the forenoon, but receded 2d. in the after- 
noon, closing 14d. per ton dearer on the day. Hematite 
iron was very weak, and receded in price 44d. per ton. 
At the close the settlement prices were—Scotch iron, 
41s. 74d. per ton; Cleveland, 37s. 104d.; hematite iron, 
45s. 104d. per ton. There was not much animation in the 
pig-iron market this forenoon, only a few lots of Scotch 
changing hands. In the afternoon there was a decided 
dulness in Scotch warrants, and the price was lower. 
Cleveland was also lower in price, but hematite iron im- 
proved 1d. per ton. The following are a few of the 

uotations for special brands of No. 1 makers’ iron: 

artsherrie, 50s. 6d. per ton; Summerlee and Calder, 
51s.; Langloan, 52s. 6d.; Coltness, 55s.—all the fore- 
going shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 49s. 6d. ; Shotts (shipped at Leith), 53s. 6d. ; 
Carron —— at Grangemouth), 53s. per ton. Last 
week's shipments of pig iron from all Scotch ports 
amounted to 5144 tons, as compared with 6671 tons in the 
corresponding week of last year. .They included 127 
tons for Canada, 275 tons for Australia, 320 tons for 
Italy, 370 tons for Germany, 125 tons for Russia, 340 
tons for Holland, 100 tons for China and Japan, and 
3097 tons coastwise. The year’s shipments up to the end 
of last week amounted to 315,068 tons, against 292,577 
tons during the same period of last year. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 342,387 tons yesterday afternoon, as com- 
pared with 343,723 tons yesterday week, thus showing for 
the past week a reduction amounting to 1336 tons. 





Instituticn of Engineers and Shipbui'ders in Scotland.— 
An 2 of this Institution was held last 
night, Mr. Robert Dundas, president, inthe chair. Some 
discussion took place on the ‘‘ Nitrate ” paper read at the 
November meeting by Mr. Gilbert Hunter, Assoc. M. 
Inst. C.E. ; the principal speakers being Mr. John Barr, 
of Kilmarnock, and Mr. A. 8. Biggart. Mr. E. G. Carey 
subquently read a paper on ‘The Bridges of the Man- 
chester Ship Canal,” which was very fully illustrated and 
embraced many descriptive details. (These bridges, it 
may be said, have been constructed by Sir William Arrol’s 
firm, with whom Mr. Carey is employed as one of the ex- 

rts). Several members spoke after the paper was read, 

ut the discussion proper was held over till the January 
meeting. 


Contract for a New P. and O. Liner.—It is stated 
this afternoon that Messrs. Caird and Co., Greenock, 
have just closed a contract for the building of a new 
cargo steamer of 4300 tons for the P. and O. Steam 
Navigation Company. It is also reported that other 
contracts have been or are on the point of being closed. 
gers wom the ranks of the unemployed are likely to 
be considerably reduced within the next few weeks. 


The New Cunarders.—The electric installations which 
are being made by Messrs. Siemens on the Campania 
and Lucania are in keeping with the other marvellous 
details of ‘‘the big Cunarders.” There are four sets of 
ppg plant in each ship, and each consists of a 

iemens dynamo coupled direct to a Belliss engine, which 
runs at the rate of 280 revolutions a minute and gives an 
output of 42,000 watts. This is capable of supplying the 
1350 16-candle-power incandescent lights—including eight 
large reflectors of eight lights each for working cargo— 
throughout the ship, and, in addition, a powerful search 
light for facilitating the navigation of the ship into port, 
the picking up of moorings, and scoutingin time of war. 
The large switch-board for controlling the lights con- 
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sists of 13 sections, so arranged that each may be con- 
nected with any of the four dynamos. From these 
dynamos and this large switchboard there runs through 
each ship an enormous length of wire—upwards of 40 
miles, as a matter of fact. The supervision of the work 
is in the hands of Dr. J. T. B ee F.R S., who has 

n appointed consulting electrician by Sir John Burns, 
chairman of the Cunard Company, in order that every- 
thing in connection with the department may receive the 
best attention. The funnels of the new vessels from 
their lowest section are, it may be added, 120 ft. high, or 
about the height of the Eddystone Lighthouse, and their 
diameter 20 ft. 








MISCELLANEA. 


TuE Liverpool overhead railway is to be opened by the 
Marquis of Salisbury on February 4 next. 


As an experiment one section of the propeller shaft of 
the United States warship Brooklyn is to be made of 
nickel steel. 


At an extraordinary meeting of the Suez Canal Com- 
pany on Wednesday, M. Guichard, senator, was ap- 
pointed to replace M. Ferdinand Lesseps as chairman. 


Of 4000 men employed at the Homestead Works, during 
the late strike, 2000 sickened, according to Mr. Christie, 
an official of the company, and were seriously ill, having 
been poisoned. Thirty-two men are now said to have 
died from the effects and others are still ill. 


The trials of new steam fira-engines, which have been 
made by Messrs. Merryweather and Sons for the fire 
departments of Henley-on-Thames, Leyton, and Leyton- 
stone, and Great Harwood (Lancs.), have taken place 
recently, and given satisfaction to the authorities. 


We understand that Bywater, Tanqueray, and Phayre, 
Limited, of London, have secured the order for purchase 
of the material required for the Iquique drainage con- 
tract, the bulk of which will be nearly 9C00 tons of 
earthenware and iron. ‘The orders will be placed in 
Glasgow. 


The gross receipts of the 23 principal railways of the 
United Kingdom, for the week ended December 11, 
amounted, on 16,4174 miles, to 13,07,164/., and for the 
corresponding period of 1891, on 16322? miles, to 
1,322,627/., an increase of 944 miles, or 0.5 per cent., and 
a decrease of 15,4637. or 1.1 per cent. 


The framing and sheathing under the port stokeholds 
of her Majesty’s ship Howe are proceeding in 7 ft. lengths. 
Five, if not six, similar lengths will be required, the 
rock under the engine-rooms not being sufficiently clear 
to permit a definite estimate of the injuries. Fears are 
entertained that the inner skin has been penetrated. 


The New Conveyor Company, of 3 and 4, Lime-street 
Square, London, E.C., are now introducing a conveyor 
for gas works, &c , in which the push plates are fixed on 
a wire rope instead of on the pitch chain previously used. 
The advantages of the new system will be obvious, and 
have led to its adoption by the corporations of Burnley, 
Gateshead, and other large towns. 


A poll has been taken of the ratepayers of Salford on 
the question of a loan of one million sterling, as proposed 
by the corporation, towards the sum required to complete 
the Manchester Ship Canal. The proposal was sanctioned 
by 13,385 against 3032, or a majority in favour of 10,353. 
Oldham will probably lend a quarter of a million, and 
Manchester the balance required. 


Professor Crookes, F.R.S., and Mr. William Odling, 
F.R.S., in their report on the composition and quality 
of the water supplied to London during November, state 
that they have examined 182 samples of the water pro- 
vided by seven London companies and have found them 
in each case well filtered, clear, and bright. There was, 
however, a noticeable increase for the month in the pro- 
portion of organic matter present in the water. 


Messrs. Abbot and Co. are introducing a new ware- 
house jib crane, in which the crane post consists of a 
steel tube turning in brackets on the wall. At the top of 
this tube is the drum, which is placed in a vertical posi- 
tion, and has an internal toothed wheel cast on its lower 
side. A pinion, keyed on to a vertical shaft, passing 
through the hollow crane-post, drives the drum. The 
vertical shaft is driven either by bevel or worm gearing at 
its lower end. 

The Baldwin Locomotive Works, of Philadelphia, are 
now building for the World’s Fair a big locomotive that 
will be one of the most conspicuous objects of the exhibi- 
tion. It will be perched ona pedestal in front of the 
railroad terminal station at the fair, and no one who 

ses through the station can very well help noticing it. 

he weight of the locomotive is 192,C001b. Thecylinders 

are 16 and 27 in. in diameter, and have a stroke of 28 in. 

The drivers are 50 in.-in diameter, and the truck wheels 
30 in. 7 


The time for depositing in the Private Bill Office of the 
House of Commons all private Bills which will be pro- 
moted in the ensuing Session of Parliament expired on 
Wednesday, when only 183 Bills had been lodged. This 
number isthe lowest on record during the last 20 years, 
the nearest approach to it being in 1887, when only 193 
Bills were deposited. Compared with last year, when 
219 Bills were lodged, the decrease is 36. Of the total 
number now deposited, 144 relate to England and Wales, 
25 to Scotland, and 14 to Ireland. 

All the probabilities point to a speed of 100 miles an 
hour being realised in the railway within a very few years. 
The record for speed has again been broken in America, 
where two consecutive miles have been run on the Central 





Railroad of New Jersey in 37 seconds and 38 seconds 
respectively, corresponding to speeds of 97.3 and 94.73 
miles per hour respectively. The train consisted of a 
‘*combination ” car, two passenger care, and a Pullman 
car. The weight was about 125 tons, or 217 tons including 
engine and tender. The engine was a 4-cylinder com- 
gee the high-pressure cylinders being 13 in. and the 
ow-pressure 22 in. in diameter, the stroke being 2 ft. 
The driving wheels, which were 4-coupled, were 6 ft. 6 in. 
in diameter. 


Some brass condenser tubes in the United States 
cruiser Baltimore, after being in service for a year or 
more, were found to have experienced a peculiar change. 
In many places the metal was changed to almost pure 
copper, of a spongy texture, the zinc having completely 
disappeared. An investigation showed the probable 
cause of the failure to have been an electrolytic action 
between the tin lining of the tubes and the brass, the 
sea-water circulating through the condenser forming the 
electrolyte. Had the tin-coatiog remained perfect, no 
corrosion would have resulted; but the mud and grit 
carried in suspension through the condenser cut away the 
tin-coating in spots, and it was at these spots that the 
change of the metal occurred. It was concluded that if 
the tubes had not been tinned at all they would have 
remained intact. 


In a recent issue of the Comptes Rendus of the Paris 
Academy of Sciences, . Em. Placet describes a 
new method of preparing chromium by electrolysis. 
An aqueous solution of chrome alum is first made, to 
which is added an alkaline sulphate and a little 
sulphuric acid, and a current is then aay through 
the solution. Pure chromium is then deposited 
at the negative pole. Thus prepared, the metal is of a 
blueish-white colour and very hard. It resists atmo- 
spheric influences, and is not attacked by concentrated 
sulphuric acid, by nitric acid, or by a concentrated solu- 
tion of caustic potash. It is proposed to carry chrome 
plating on an industrial scale, to replace the nickel- 
plating. Good adherent deposits of chromium have been 
obtained from the same bath on brass, Papen copper, 
and even oniron. The deposit is said to resemble oxi- 
dised silver. An ingot of the pure metal, weighing 1 lb., 
has been prepared and sent to the academy by the inven- 
tor of the process, who is now engaged in investigating 
various alloys of the metal. 


In a report on steel sleepers contributed to the Interna- 
tional Railway Congress at St. Petersburg, M. Kowalski 
states that about 10.3 per cent. of the total railway mile- 
age of the globe, is carried on metal sleepers. He finds that 
on about 4600 miles of line, of which 180 miles were laid 
with steel sleepers, the maintenance of way of the latter 
was 30 per cent. less than that of the rest of the line. 
According to another estimate, with metal sleepers the 
saving in cost of maintenance is 12 per cent. for the first 
year they were laid, and rises to 40 per cent. in the third 
year. There is also a considerable saving in replacing 
sleepers, as the life of a wooden sleeperis put down at 15 
years, as against 30 for the metal one. Taking first cost 
only into account, M. Bucha estimates that to pay the 
metal sleeper ought not to cost more than 1.63 times the 
wooden one; and this estimate is confirmed by M. Asser, 
engineer-in-chief of the Dutch railways. If, however, 
the reduction in cost of maintenance and renewals is 
also considered, M. Kowalski concludes that a metal 
sleeper may havea first cost twice that of the wooden, and 
still show a large saving. 


At the final meeting for the year of the Mersey Docks 
and Harbour Board, on Thursday, Mr. John Branker, 
who presided, said that the new branch at the Canada 
dock, and the deepened entrances at the Canada and 
Sandon dock improvement would be completed early in 
1894. The dredging at the bar had increased the depth 
of water by 5ft. to 7 ft., and with the powerful dredges 
now building at Barrow, the board hoped to reduce the 
obstruction considerably more. The chief matter, how- 
ever, which had engaged their attention was the landing 
of American passengers. This was taken up by the 
board three years ago, before there was any talk about 
mae ports. The shipowners received the proposal 
coldly, and although they then expressed approval of the 
engineer’s scheme for landing passengers at a pier, to 
which railway communication would be attached, they 
now preferred to continue the use of tenders. The 
diverse views expressed seemed to place the devising of 
a universally acceptable scheme beyond human ingenuity. 
The board had in view the construction of new Sethe at 
Tranmere should the trade of the port demand it. 


At a meeting of the Owen’s College Engineering Society 
held in the Court Room of the college on Tuesday, 
December 6, a paper on ‘‘ Practical Bridge Erection,” by 
Mr. Gerald Biron, late of Handyside’s, was read by Mr. 
Wilson, B.Sc. The author first described, with the help 
of models, the tools used in erection, viz., the derrick, 
sheer legs, and gallows, and then went on to explain the 
mode of erection of a bridge calling for no special method 
of erection. The price of a bridge was arrived at by the 
foreman in the vy one of the erectors after a careful con- 
sideration of the plans on the spot, and this man sends a 
time sheet of the progress of the work to the erectors, who 
send him a cheque to pay the men. The author then 
divided bridge erection into three sections as follows: 
1. Where none or little staging is required, as in the 
Liverpool Overhead Railway. 2. Where partial stagin 
is required. 3. Where cowplete staging is required, 
The method of getting a girder across a busy street was 
next explained. The remainder of the evening was spent 
by the lecturer in explaining minutely the erection of the 
Barton Swing Bridge and Barton Viaduct on the Man- 
chester Ship Canal by aid of a large number of lantern 
slides projected on a screen. 





The Bureau of the American Republics has received 
official information of the establishment in Uruguay of a 
a National Department of Engineers under the control of 
the Minister of Promotion. The new department will 
take charge of the construction and maintenance of all 
railroads, public highways, canals, both for navigation 
and irrigation, all works for the improvement of the 
rivers and harbours, and the repair, construction, and 
control of all public buildings. The surveys of public 
lands and other matters pertaining to the development of 
the resources of the country will be specially under its 
charge, and provision is made for the preparation and 
publication of statistics and other information which it 
may gather. The various matters pertaining to naviga- 
tion, such as locating and maintaining lighthouses, in- 
— of boilers and other apparatus on steamships, are 
placed in its care, as well as the control of the steam, 
electric, and other motors on the railroads. The indus- 
trial establishments and mines of the country will be 
supervised by the department, which will take the place 
of the former Bureaux of Public Works, of Public 
Roads, and of Mine Inspection. The new department will 
have four divisions: railroads and hydraulic works ; 
ee. public roads, and topography ; architecture and 
buildings ; and industries and mines. 


At a special meeting of the Teignmouth Local Board, 
held on the 13th inst., the water committee reported that 
they had considered the schemes of water supply pro- 
pounded by Mr. Edward Cousins, C.E., Westminster, 
and Mr. H. Bertram Nichols, C.E., Birmingham ; but as 
Mr. Cousins’s scheme did not supply the high levels by 
gravitation they recommended the Board not to entertain 
it. The scheme af Mr. Cousins was simply one of addi- 
tional a which he proposed to obtain from beyond 
Chudleigh, leaving the present pumping supply for the 
high-level. Mr. Nichols’ scheme, which was elaborated 
in great detail, was for the supply to be obtained from the 
Becka Brook at a point below the Becka Falls, about 14 
miles to the north-west of the town of Teignmouth, where 
he proposed the construction of a storage reservoir capable 
of containing 30 million gallons. The supply main from 
the storage reservoir would be laid along the high roads 
traversing Teigngrace, Kingsteignton, which bas no 
public water supply at present, and Bishopsteignton, to 
the existing high-level reservoir at Hazeldown, which is 
proposed to be altered and made impervious to contain 
2+ million gallons. The population «f Teignmouth is 
about 8300, but in the summer time is increased to about 
12,000, and it is proposed that an allowance shall be made 
of not less than 288,000 gallons per day. The scheme, 
which is estimated to cost 20,0C0/., has been adopted pro- 
visionally, and will probably be carried out with few 
modifications. 


As compared with most metals, pure aluminum, 
according to a recent article by Mr. A. E. Hunt, of the 
Pittsburg Reduction Company, under ordinary circum- 
stances, withstands the action of wind and weather ex- 
ceedingly well; but the presence of silicon greatly re- 
duces its resistance to atmospheric influences. Metal 
with 4 per cent. or 5 per cent. of silicon very soon collects 
a thick coating of oxide upon it, if severely exposed. 
Aluminum can be rolled or hammered cold, but the metal 
is most malleable at, and should be heated to, between 
350 deg. and 400 deg. Fahr., for rolling or breaking down 
from the ingot to the best advantage. Like silver and 
gold, aluminum has to be frequently annealed, as it 

ardens up remarkably upon working. Due to this phe- 
nomenon of hardening during rolling, forging, stamping, 
or drawing, the metal may be turned out very rigid in 
finished shape, so that it will answer excellently well for 
purposes where the annealed metal would be entirely too 
soft or too weak, or lacking in rigidity, toanswer. Espe- 
cially is this true of aluminum alloyed with a small per- 
centage of titanium, copper, or silicon. It can be safely 
stated, as a general rule, that, under similar conditions, 
the purer the aluminum the softer and less rigid it is. 
Aluminum can be annealed by heating and allowing it to 
cool gradually; the best temperature is just below the 
red heat. Thin sections can be annealed by heating in 
boiling water. Aluminum can be easily and readily 
welded by electrical Sapeaen, and a cheap and satisfac- 
tory solder has been discovered. Sound castings of this 
metal can be made in dry sand moulds or metal chills. It 
requires, however, some experience to master its peculi- 
arities before sound castings can be uniformly made. The 
aluminum should not be heated very ak beyond the 
melting point ; if too hot it seems to absorb gases which 
remain in the metal, preventing sound castings. 





THE Surp.us or tHE Royat Navau Exuipition.— 
The Prince of Wales, on Tuesday, the 20th inst., presided 
at the meeting of the General Committee of the Royal 
Naval Fund, founded in connection with the Royal 
Naval Exhibition of last year. The total fund is 47,246/., 
and it has been invested in stock which will yield an 
annual income of 1411/7. The whole administrative ex- 

mses are not to exceed 70/., so that the fund to be dis- 

ursed will be about 1350/. per annum. Only temporary 
relief, therefore, can be granted to widows, orphans, or 
other dependent relatives of seamen and marines below 
the rank of warrant or subordinate officers who shall die 
in the service of the Crown, or who at the time of their 
death shall be borne on the books of one of Her Majesty’s 
ships or any of the marine divisions. Should the funds 
exceed 3000/. in any one year, the relief granted may be 
extended to the relatives of warrant officers in the Royal 
Navy and Marines. His Royal Highness, seconded by 
the Duke of York, proposed the adoption of the report, 
a for the assistance of the public in increasing 
the fun 
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THE UTILISATION OF NIAGARA. 


Peruaps the most striking feature of the scheme 
now well on towards completion for the utilisation 
of Niagara is the courage of the men who have 
found the funds for this gigantic undertaking. As 
Professor Unwin has pointed out, it was necessary 
to do the thing on a large scale or not at all. Hence 
large sums had to be risked on the success of the 
undertaking, as a mere tentative scheme would 
have been foredoomed to failure. This settled, 
the promoters showed energy and foresight to a 
wonderful degree. There was no spoiling the 
ship for a ha’porth of tar. Too often is it the 
case that capitalists grudge the preliminary expen- 
diture necessary to the economical design of a new 
scheme, and though in this country preliminary 


be | CXpenses are often enormous, the bulk of them go 


into the pockets of parliamentary lawyers, and 
consequently less is available for expenditure in 
deciding on the best methods of carrying out the 
work, in which too often difficulties are overcome 
by a lavish expenditure of money, rather than by 
the exercise of common sense. From this point of 
view the action of the promoters in the case of 
the Niagara project might serve as a model of 
what the preliminary steps should be, and is a 
credit to the American people. The best engineer- 
ing talent both in Europe and America was con- 
sulted, and in his lecture on the subject before the 
Society of Arts on Wednesday, December 14, Pro- 
fessor Forbes stated that when engaged as consult- 
ing electrical engineer he was instructed to visit 
and report on any works in any part of the world 
that seemed likely to be of use in giving infor- 
mation on the transmission of power by electricity. 

Equal judgment and enterprise were shown bythe 
promoters, on the commercial side of their under- 
taking. Rights of way were obtained for power 
tunnels on both sides of the river, giving the neces- 
sary facilities for the generation of 450,000 horse- 
power, and considerable tracts of land were also 
acquired for the erection of factories and work- 
shops. Unfortunately Professor Forbes’s paper 
gives few details of the work which have not already 
been published in ENGINEERING, as he has decided 
that it is unadvisable to publish details of the 
electric plant until the contracts are let. We are, 
however, able to publish, through the courtesy 
of Mr. E. D. Adams, president of the company, 
the engravings of the 5000 horse-power tur- 
bines which appear in our two-page plate and on 
pages 782 and 783, and at the same time Professor 
Forbes’s paper forms a useful réswmé of what has 
already been published on the subject. 

It should be noted how wonderfully well adapted 
the Falls are for the generation of water power. 
Nowhere in the world, probably, is the flow of so 
considerable a body of water so equable. The 
total flow over the Falls is estimated at 265,000 ft. 
per second, and the lakes above are of such enor- 
mous volume that a flood on Lake Superior 
sufticient to raise its whole surface of 33,517 square 
miles by 9 in. would take six months to run off at 
the Falls. To develop the power the company 


3| have, starting at a point 143 miles above the 


American Fall, cut a canal 500 ft. wide by 12 ft. 
deep and 1500 ft. long. Along the edge of this 
canal wheel pits have been sunk, 160 ft. deep, at 
the bottom of which the turbines will be placed. 


795] These pits drain into a tunnel, which forms the 


tail race. This tunnel has been built with a grade 
of 0.7 ft. per 1000 ft., and is 6700 ft. long, and dis- 
charges its water into the river again below the 
Falls, and near the Suspension Bridge. The 


1 | grade adopted for this tunnel is remarkably steep, 


and the velocity of flow is given by Professor 
Forbes as 25 ft. a second, which we believe to 
be unprecedented. Ordinarily about 8 ft. a second 
is considered as about the extreme limit permissible 
in brick-lined sewers. Indeed, a leading water- 


works engineer allows only about 3 ft. as a maxi- 
mum in lined channels, and the boldness of 
adopting such a high slope for the tunnel is 
therefore apparent, and we trust will be justified 
by the results. 

The tunnel has been executed in limestone rock, 
which it was hoped would be found hard enough to 
permit lining to be dispensed with. This has not, 
however, proved to be the case, and it has been 
found necessary to protect the rock with four rings 
of brickwork in cement. The tunnel is horseshoe 
shaped, measuring 21 ft. high by 19 ft. wide inside 
the brickwork, its section being about 385 square 
feet. It was constructed from three shafts, the 
deepest of which was 206ft. below ground level. 
The amount to be carried off by the present tunnel 
will not exceed 10,000 cubic feet per second, and 
it is estimated that the deduction of this quan- 
tity will not lower the depth of water over the crest 
of the Horseshoe Fall by as much as 2 in. 

The turbines, which we illustrate on our two-page 
plate, and on pages 782 and 783, have been designed 
to give 5000 horse-power under a head of 136 ft. 
by Messrs. Faesch and Piccard, of Geneva, and 
are now being built by Messrs. I. P. Morris and 
Co., of Philadelphia. When finished they will be 
about four times as powerful as the largest turbine 
at present existing. The volume of water passing 
through the wheels will be 430 cubic feet per second, 
which, omitting losses in the well and down pipe, 
would be equivalent to upwards of 6500 horse-power, 
and as an efficiency of 80 per cent. can probably be 
obtained, the effective horse-power of the turbine 
will be well over 5000. The general arrangement 
is well shown in Figs. 1 and 2. The water is led 
to the turbine by a steel pipe 74 ft. in diameter 
(Fig. 5), and flows through a cast-iron bend into 
the guide blade chamber. In this chamber the 
water divides, part of it flowing upwards and out 
of the chamber into a turbine wheel, then through 
36 guide blades, whilst the rest flows through 
an equal number of guide blades into a second 
wheel below. Details of these wheels and the 
guide blades are shown in Fig. 6, where it will be 
seen that the buckets on each wheel are 32 in 
number. It will be seen that the wheel is of 
the outward flow type, and as wheels of this kind 
are somewhat liable to fluctuation in speed, a fly- 
wheel 14 ft. in diameter has been put on the turbine 
shaft. This wheel weighs 10 tons, and as its peri- 
pheral velocity will be very high, about 11,000 ft. 
per minute, it is being made of wrought iron, as 
shown in Fig. 5 and the general views. The 
wheels are of bronze. As will be seen in Fig. 7, 
each wheel is divided into three sections, and the 
regulation is effected by a circular sluice which gur- 
rounds the wheel, and can be raised to completely 
cut off the flow from one or more of the sets of 
buckets. This plan prevents any serious reduc- 
tion of the efficiency of the wheel by the action 
of the regulator, as it only affects one of the three 
sets of buckets ata time. The driving shaft is of 
peculiar construction. It is 135 ft. long, and is 
made of steel tubes 38 in. in diameter. Guide 
bearings are introduced at points of its length, and 
here the steel tube is replaced by a solid shaft 
1lin. in diameter. This plan much reduces the 
weight of the shaft necessary to transmit the power 
to the dynamo at the top. The weight of the 
shaft, when at rest, is carried by a suitable bear- 
ing at its upper end, but when running it is re- 
lieved of all load by the water pressure, which, 
acting on the under surface of the upper wheel, 
whilst the corresponding surface of the oes wheel 
Lis protected from it, supports the whole superin- 
cumbent weight on what is to all intents and pur- 
poses a hydraulic footstep. There is, therefore, 
little fear of trouble being experienced with the 
upper support. 

The automatic speed regulator, which controls the 
circular sluice, is placed close to the dynamo at the 
top of the shaft. It is of a new type, and is illustrated 
in Figs. 9, 10, and 11. It is the invention of 
the designers of the turbine, who have patented it. 

Electricity is to be used to transmit the power 
generated by the turbines, even to workshops in 
the near neighbourhood of the canal, as the 
original idea of each of these factories having a 
wheel pit of its own has been abandoned, owing 
to the expense involved. Generators of 5000 
horse-power are to be used, driven direct from 
the turbine shaft, and Professor Forbes states 
that no less than 20 distinct plans for these 

enerators have been before him for consideration. 
e machines vary considerably in many essential 
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features. In sume of them the moving portions 
weigh as much as 60 tons, whilst in others they are 
as little as 7 or 8 tons. It has been practically de- 
cided that alternate current plant is to be used. As 
for the motors, alternate current motors can now 
be obtained on more than one system with a 
guaranteed efficiency of 92 per cent., but Professor 
Forbes mentions a plan on which the alternating 
current is, after being transformed down to a low 
potential, to be converted into a continuous current 
by means of a suitable commutator on the trans- 
former. Whether this idea has as yet been put 
into a practical form we do not know, but 
Professor Forbes states that several electricians 
are working at it. As regards this question of cost, 
Professor Unwin, in the discussion following the 
reading of the paper, pointed out that the proper 
place to estimate the cost of power is that in 
which it is used, and not in the engine-room of 
a large factory. If the power comes in a con- 
venient shape, so as to be easily applied, people 
are willing to pay high prices for it, as in the case 
of the London Hydraulic Power Company, who 
charge as much as 20]. to 301. per annum per 
effective horse-power, delivered on the consumer’s 
premises. It is hoped to complete the dynamos 
by July 21st, the day fixed by the contract for the 
completion of the turbines in place, but the 
design has not yet been finally settled. 








VENTILATION. 

On Monday last a paper under the title of 
‘*Sanitary Ventilation” was read before the Sur- 
veyors’ Institution, and if, in the opinion of some 
members, it did not reach the usual standard of 
excellence of the contributions to this society, it was 
at any rate suggestive and sound so far as it went. 
The author, Mr. Edward Tidman, is a Fellow of 
the Institution, and the President, Mr. C. J. 
Shoppee, occupied the chair during the reading. 
On the ventilation of our homes and oftices the 
health of the community largely, if not chiefly, 
depends ; but it isa matter almost totally neglected, 
and even when the aid of ‘‘science ” is invoked in 
the person of a self-styled ‘‘ sanitary engineer,” the 
arrangements are not always effective in bringing 
wholesome air to the lungs of the occupiers of 
dwelling-houses. In the discussion which followed 
the reading of the paper, a speaker gave an instance 
of an elaborate system of ventilation in which the 
air was made to circulate, it is true, but only up 
one pipe and down another, so that the room 
was ‘‘ ventilated” by its own vitiated atmosphere. 
In another case, instanced by the author, a 
ventilator pipe from a drain was made to dis- 
charge beneath a bedroom window. Happily 
the dishonesty of the contractor neutralised the 
ignorance of the designer, as this ‘‘ sanitary appli- 
ance” was only carried beneath the surface far 
enough to be out of sight, the connection with the 
drain not being made. The instance is not unique, 
and is quite sufficient to warrant Mr. Tidman in 
the selection of his title of ‘‘ Sanitary Ventilation,” 
to which a somewhat fastidious, not to say captious, 
critic took so much exception during the discus- 
sion. In the vast majority of cases ventilation of 
rooms is not specially provided for, but fortunately 
nature—in guise of the native carelessness or 
cupidity of the building contractors-—provides a 
remedy for this. The unpremeditated openings at 
joints of doors, windows, and floors supply a suffi- 
cient volume of air to make up for that abstracted 
by the wide chimney-mouth of our open fire-grates. 
Of course this is a deplorably unscientific mode of 
yrocedure. It is unhealthy and uncomfortable, 
ae especially is it wasteful ; and there is hardly 
anything less easy to defend than the unnecessary 
burning of coal—a most deplorable waste of 
national wealth. 

We have not, however, to do with the ethical 
aspect of ventilation, but with its practical 
side. Mr. Tidman says that ‘‘chere is such 
a diversity of opinion and practice among 
the profession as to the proper and most 
effective system of ventilation and _ sanita- 
tion, that clients are bewildered, and _ they 
naturally say, ‘‘ Where doctors differ, who shall 
decide ?’’ We think engineers and architects 
experience trouble in getting money for the 
necessary arrangements rather than in the design- 
ing of them. Civilisation demands that we should 
pay for fresh water, so must we for fresh air if we 
would have it without draughts. A point not 
often considered is the ventilation of stables, and 





upon this the author touches, In one case, re- 
lating to cavalry horses, the death rate was 180 to 
197 per 1000 per annum. The stables were re- 
built on designs in which provision was made for 
efficient drainage and ventilation, and during the 
following ten years the death rate fell to 28.50 per 
1,000. Mr. Tidman says that 75 per cent. of 
town stables are in such an insanitary state as to 
be dangerous to man and animals, and to this cause 
is attributed the.late attacks of glanders and 
farcy. The quantity of fresh air per hour that 
is considered necessary for a mixed community of 
men, women, and children is 3000 cubic feet each, 
whilst for men alone 3600 cubic feet per man are 
required per hour. If 100 cubic feet of air space 
were allowed per individual, with a mixed crowd, 
the air would have to be entirely changed 30 times 
an hour, or 36 times an hour for menonly. In 
metropolitan lodging houses 30 ft. super, or 6 ft. 
by 5 ft. of surface, and 240 cubic feet are allowed 
per person. In police houses 50. superficial feet, 
and 450 cubic feet are given. Dormitories under 
poor law administration must have 300 cubic feet 
for healthy persons, and 850 to 1200 cubic feet for 
the sick. The Education Department requires 10 
square feet and a height of 13 ft., or 130 cubic 
feet per scholar. In the case of animals, horses 
and cows should have 1200 to 2000 cubic feet per 
head ; in Army stables the allowance is 1900 cubic 
feet. 

We all know it is not the easy thing it would at 
at first sight appear to introduce fresh air without 
causing draught. To effect this thoroughly the air 
should be heated before being admitted to the 
room, but heated air rises, so that it may not, or 
a large part of it may not, come to the in- 
dividual. Again, heated air is often over dry 
and unpleasant. In large towns, too, the air 
decidedly wants freeing from floating particles 
before it is in good condition to breathe. In the 
Victoria Hospital in Glasgow there is a most care- 
fully thought out system of ventilation, in which 
the air is forced in through hanging screens which 
are kept saturated by running water ; the air, of 
course, being duly heated in cold weather. This 
arrangement is highly effective. There may be, 
and often is, a dense sooty fog surrounding the 
building, but the interior atmosphere is as bright 
as mountain air. Of course an installation such as 
this is not within the compass of the average 
householder ; but it is remarkable that it is not 
tried in some of our London theatres and restau- 
rants. During the London fog season—which 
might be described as the ‘‘ winter fogstice’””—one 
would pay almost anything to get out of the foul 
air, irrespective of the merits of the entertain- 
ment provided for the money. As it is, fog is one 
of the greatest enemies to the theatrical manager. 
Possibly when we have reached a state so entirely 
metropolitan that all live in flats, arrangements 
will be made to ventilate whole blocks, windows 
being constructed not to open, and street doors 
all air locks. In the meantime, Mr. Tidman 
introduces us to an arrangement which is like 
a Tobin’s tube containing a strainer of some 
textile material. By placing the strainer vertically 
a large filtering area is obtained. Arrangements 
are made for removing and cleansing—a most 
necessary precaution, as any who have seen the 
cotton wool filter used in the Houses of Parliament 
will easily understand. 

The paper deals with sewer and drain ventila- 
tion also, The author says we are all familiar 
with the surface ventilators in our roads and 
streets, and the effluvia given off by them. That 
is true, and some districts are worse than others. 
In the parish of Chiswick, for instance, where there 
is a separate drainage system, and a pumping 
station for discharge of effluent water into the 
Thames just above Chiswick Eyot, we have expe- 
rienced some of the most disgusting stenches that 
ever turned human stomach ; and we know at one 
time Mr. Thornycroft and his assistants were 
fairly driven out of their offices. Of course this is 
a want of ventilation ; not, possibly, a want of 
sufticient openings, but a want of the continuous 
use of these openings. The underground sewers 
and drains are in some sort a gigantic baro- 
meter, and at certain seasons, or states of 
weather, the air is retained within until it 
is thoroughly impregnated with the filthy emana- 
tions from the mass contained. Then comes 
a change of wind, a surcharge of moisture and 
lightening of the atmosphere, when from every 
manhole and grating—past every useless trap and 
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cracked drain pipe—steam the pestilential gases, 


rich with the seed of typhoid and diphtheria. The 
county councils were to have put all this right ; 
but hitherto the test has proved beycnd their 
strength. Perhaps, if cholera come with the 
summer weather to wake us from our lethargy, 
and a few die quickly to warn the many who are 
wasting slowly, then money may be spent, some- 
thing effective may be done in the way of sewer 
ventilation and other manifestations of sanitary 
science, so that we shall all grow rosy, healthy, 
and strong, and the good St. Cholera will no longer 
have to walk abroad to scourge us for our short- 
comings. 

As to what that ‘‘something” should be, Mr. 
Tidman’s paper does not afford much light and 
leading in regard to detail. ‘*Lamp-post venti- 
lators,” he says, ‘‘ are all very well in their way; ” 
and their way, we would add, is rather a poor 
way. Surface ventilators he looks on as ‘‘most 
objectionable,” and for this expression he was 
taken to task during the discussion. It is, we 
were told, an axiom of sanitary science that a 
sewer should be entirely uninclosed to get the 
most perfect conditions. No doubt, however, Mr. 
Tidman meant what he said, that surface venti- 
lators are ‘‘most objectionable,” and here, we 
think, he cannot be gainsaid, although they are 
better than none at all; just as a bad-tempered 
domestic may be preferable to no service. Lamp- 
post ventilators, with gas burners at their base, are 
said to be excellent extractors; but if the light 
become extinguished—as it easily may do—and 
the outlet turn inlet, the sewer might become 
charged with an explosive mixture of gas and air, 
and most serious results would follow. In dread 
of this some gas works have refused to supply gas 
for the purpose. 

The author gives particulars of the system of 
sewer ventilation carried out at Eston. Here a 
tall chimney stack, belonging to the Cleveland Salt 
Works, is taken advantage of to ventilate the 
sewer. The chimney is a high one, the draught 
being equal to 2 in. on the water gauge, which is a 
good pressure. The chimney is 220 ft. high, and 
the average temperature at the base 475 deg. Fahr. 
The velocity of the passing air would be over 
2000 ft. per minute. On the other hand, the sewer 
is small, viz., main sewes 12 yards lineal 3-ft. 
brick, 220 yards lineal 2 ft. brick, and 768 yards 
lineal 18 in. sanitary pipe. This is in straight 
lines. There are two tributary sewers, one 600 
yards and one 986 yards long. A 12-in. pipe was 
taken from the nearest manhole to the chimney, 
and the surface ventilators were stopped. A 
number of readings at the various ventilators 
were taken, and from these it will be seen how little 
hope there is of getting much relief from a system 
of ventilation by factory chimneys. Readings 
were taken with the cover of the hole (where the 
experiment was being carried out) removed, and 
also with iton. At a distance of 66 yards from 
the chimney, with the cover off, velocity of wind 
in feet per minute was 1174, and 1394 when sealed, 
At the next nearest station, 128 yards, the air 
passed at the rate of 235 ft. with the cover off, and 
178 ft. with it on. At 166 yards it drops to 152 ft. 
and 136 ft. respecttvely ; at 531 yarde, 7 ft. and 
18 ft. ; at 731 yards, 5 ft. and 24 ft. ; whilst at 
986 yards the readings are given at zero, from 
which we conclude that the effect was unfelt. Now 
it must be a very busy manufacturing district which 
has such a factory chimney as that at Eston avail- 
able on the line of sewer at distances of every half- 
mile or so. 

It is evident that in residential districts and rural 
places, at any rate, we cannot have this chimney 
stalk ventilation, but Mr. Tidman gives us an 
example of what is the proper system. As 
every house contributes its quota to the 
sewers, so should it be made to do its share 
towards ventilation. East Grinstead is a small 
place in an open district, and no doubt in 
any case the people would be long-lived and 
the mortality low. But when we find that in 1889- 
90 it was only 8.4 per thousand, and that for the 
average of the last three years it was but 10.10 per 
thousand, per annum ; that from typhoid, scarlet 
fever, and diphtheria the deaths were nil ; that 
the mortality of children under one year was but 
5.8 per cent. of those born, and that in the last 
report issued there was record of but one death from 
zymotic diseases, other than whooping - cough, 
during the year—when we consider these things 
we are justified in expecting that there are excep- 
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tional causes tending to healthfulness. The author 
quotes these facts, and attributes them to the 
system of drainage ventilation. ‘‘It is a rule 
here,” he says, ‘‘ that no builder is allowed to insert 
atrap in his house drain unless he place a 4-in. 
vent pipe on the sewer side of the trap, so that each 
house does its share of sewer ventilation. There 
is alsoa 4-in. ventilating pipe placed at the highest 
point in the house drain, in addition to a 4-in. 
ventilator to each soil pipe, carried up 3 ft. above 
the highest window.” ‘‘ By this means alone,” he 
ce ontinues—and we think he does not speak without 
justification, although he was called to book during 
the discussion—‘‘ by this means alone hundreds of 
lives are preserved that under certain other con- 
ditions would have been sacrificed.” Perhapssome 
day, in the millennia! future, when election peti- 
tions have made the party politician impossible, 
then legislators will turn their attention to matters 
appertaining to our practical well-being, and a 
comprehenstve, workable scheme of sanitation will 
become universal in the country. 

In the meantime every local authority is bound 
by law, so Mr. Tidman tells us, ‘‘to cause the 
sewers belonging to them to be constructed, covered, 
ventilated, and kept so as not to be a nuisance or 
injurious to health, and to be properly cleansed and 
emptied.” That we are glad to hear from a Fellow 
of the Institution of Surveyors ; but it would have 
been even more gratifying if the many surveyors 
who crowded the theatre of the Institution to listen 
to and discuss the paper had told us how .the law 
is to be put in motion. Who shall survey the sur- 
veyors? Is there a means of enforcing penalties, 
supposing they exist? If not, we would suggest 
one which would have the additional advantage of 
solving a point of scientific interest. It was stated 
during the discussion—and the matter is said to 
be supported by high authority—that there are 
fewer microbes in the sewers than in the open air 
above. We would propose, therefore, that in each 
district where the sewers are not ‘‘ constructed, 
ventilated, and kept so as not to be a nuisance or 
injurious to health,” a committee, including the 
local surveyor, the local board of health, or a selec- 
tion of county councillors, should be confined for a 
few days in a chamber drawing its atmosphere only 
from the main sewer. If they emerged in their 
wonted health from the ordeal, we should then look 
with more composure on unventilated sewers and 
defective house drains, and one of the chief bogies 
of civilisation would be laid. 





THE THORNYCROFT BOILER. 

Tue cruiser Geiser was selected some time ago 
by the naval authorities of Denmark as a suitable 
vessel for the purpose of trying the value of the 
Thornycro‘t water-tube boiler on a larger scale 
—i.e., with a larger number of boilers in combina- 
tion—than had hitherto been used. The Danes 
have already had considerable experience with this 
boiler, but it has been in smaller craft, and the 
main problem required to be solved was whether 
the working would be equally successful in larger 
groups ; the greatest number of boilers hitherto 
tried, working in one vessel, being two. Judging 
from the report of the trial which is before us, the 
answer is distinctly in the affirmative, the results 
having been perfectly successful. It would be 
difficult to over-estimate the importance of this 
matter at the present time, when we are having so 
much trouble with the ordinary boilers in our own 


. Navy. It seems almost as if finality had been 


reached in boiler construction on the old lines. 
Forced draught and high pressures are very hard on 
the shell boiler, and these high pressures are neces- 
sary if the full value is to be got out of the multiple- 
compound engine. In fact, the engine is, as it 
always has been, ahead of the boiler. Those who 
support the water-tube principle say this is because 
of the vicious system, originated by the first boiler- 
makers, of generating steam in a pot instead of a 
pipe. However this may be, the pipe boilers for 
long brought forward—and there has been no lack 
of numbers or variety, dating back from the earliest 
days onward—have generally possessed such serious 
disadvantages that they have been unsuitable for 
marine purposes. It was reserved for Mr. Thorny- 
croft to overcome the difficulties which beset the 


path of the water-tube boiler designer, for we think | - 


that we may fairly say he has achieved success, 
considering the good results obtained already, and 
the time the boiler has been in satisfactory use in 
many cases. It may be stated here that the first 





Thornycroft boiler made, after working in a boat 
for six years, was taken out, and is now working a 
saw mill engine. It is not our present intention, 
however, to review the history of the Thornycroft 
boiler and water-tube boilers in general, as the 
matter has been dealt with in former pages of 
ENGINEERING,* and we will therefore proceed to 
deal with the particular examples under notice. 

The Geiser is a third-class cruiser of about 1300 
tons displacement, and was built at Copenhagen. 
She was launched in 1891, and has a protective 
deck. She is 257 ft. 6in. long and 27 ft. 6 in. 
beam. The estimated indicated horse-power was 
3000, which it will be seen the engines exceeded 
by 157 horse-power on the forced draught trial. 
The armament consists of two 4.7-in. quick-firing 
guns and four 57-centimetre guns. There are also 
four launching carriages for Whitehead torpedoes. 
There are two sets of vertical triple-expansion 
engines, which were made at Messrs. Burmeister 
and Wain’s works at Copenhagen. The cylinders 
are 19 in., 30 in., and 50 in. by 18 in. stroke. The 
vessel is twinscrew, there beingtwoThornycroft pro- 
pellers having forged blades. The diameter of each 
screw is 8.5 ft., and the pitch 7.59 ft. It is, how- 
ever, with the boilers that we are mostly concerned. 
There are eight Thornycroft boilers, arranged in 
two boiler-rooms, with four stokeholds and two 
funnels. These boilers were made at the Rcyal 
Dockyard, Copenhagen, under licence granted by 
Messrs. Thornycroft and Co. The total tube sur- 
face is 12,000 square feet, and the total grate area 
171 square feet. These boilers are of the same 
general type as illustrated in ENGINEERING, 
vol. xliv., page 104, where the particulars of the 
boilers of the Spanish torpedo boat Ariete are given. 
A novelty has been introduced in this boiler in re- 
gard to the material of the tubes, steel having 
been used in the outer and inner rows, and brass 
in the intermediate rows. Brass tubes had for- 
merly been tried by Messrs. Thornycroft, but not 
with such a measure of success as led to the material 
being used permanently for all the tubes. - 

The steam trials took place in the Sound at 
Copenhagen, and consisted of a six hours’ coal 
consumption trial, an eight hours’ sea speed trial, 
and a four hours’ full power trial. The mean 
results obtained are given in the fullowing Table : 


Coal Con- 





oo sumption — donee 
Trial. * | Trial. 
Date of trial... ee ee -- Oct.27 | Nov. 2 | Nov. 5 
Duration of trial .. -. hours 6 8 | 4 
Displacement of shipontrial,tons) 1265 1259 | 1276 
Steam pressurein boilers... Ib. 167.0 176.0 | 177.6 
ee » high - pressure | 
valve chest ee ee Ib., 146.6 164.9 164.0 
Steam pressure in 1st receiver ,, 56.6 70.0 | 75.0 
e aA” ee aa 6.4 | 95 13.0 
Vacuum .. =F aw. Sek SE | Meo} ea 
Air pressure... in. { Femwineng | 057 | 0.81 
Revolutions of fans per minute. . as | 475 | 571 
Ratio of cut-off .. a oe 0.48 | 0.54 | 0.68 
Mean pressure in high-pressure | 
cylinders .. ae “ ‘ 336 | 434 | 6822 
Mean pressure in intermediate-| | | 
pressure cylinders Ib.| 24.7 | 30.8 36.4 
Mean pressure in low-pressure! 
cylinders .. oe ee Ib} 10.0 120 | 146 
Mean revolutions per minute of| 
mainengines .. eo * oof 204.7 227.9 250.6 
Collective indicated horse-power| 1744 2422 3157 
Mean temperature in forward, 
funnel ~ ae deg. F 423 466 585 
Mean temperature in aft funnel! 
eg.F.| 439 482 628 
Mean temperature between boiler, 

tubes: 

Stokehold I. { starboard deg. F. | 66+ 882 970 
(foremost) ( port <a “ee | 898 1078 
Stokehold j starboard ,, 752 | = (934 963 

IL. 7a 3s os 682 = 851 970 
Stokehold — oe 639 | 815 876 
Ill. WAN se 670 | 828 901 
‘a IV. {starboard ,, 63t 804 932 
(after) port ae | 729 CO 919 1004 
Total coal consumption hee hos: 
starboa: .| 2260 4850 3169 
Stokehold I. { port » | 2160 | 4900 3160 
Il f starboard ,, 2360 | 4°90 3020 
” * port » | 2340 | 4010 2810 
Ill starboard ,,, 2320 | 4170 2780 
” 7 en ee | 2210 4040 2760 
1v. $ starboard ,, | 2310 3940 2900 
” * (port it Se 4270 2490 
Coal consumption per hour in all) 
boilers... Sf aa 1b.| 3045 4309 =| «65895 
Coal consumption per hour per} | 
indicated horse-power .. ib | 1.75 | 1.77 | 1.87 
Coal consumption per square foot’ | 
grate area . -- es Ib] 178 | 25.2 34.5 
Speed of ship me aa koote, 14.34 | 16.00 | 17.1 








The temperatures ‘referred to were measured by 


* See ENGINEERING, vol. xxxv., page 463; vol. xliv., 
page 104; vol. xlvii., pages 392, 402, and 411; vol. xlviii., 
page 608 ; vol. lii., page 443. 





means of graphite pyrometers, one at the base of 
each funnel, and one between the boiler tubes on 
one side of each boiler. 

The report of the Danish Director of Naval Con- 
struction, Captain Nielsen, states: ‘‘ During the 
trials the boilers worked most excellently ; steam 
was kept up with the greatest ease. The steam gene- 
ating power could be regulated nearly immediately 
to suit the steam consumption of the engines, by 
means of the stop-valves on the steam pipes of the 
fans. At the end of the sea speed trial we forced 
the engines up to 3314 indicated horse-power ina 
few moments, after having steamed over 7} hours, 
with an air pressure of about 0.6 in., and could 
keep the steamer at this high horse-power with an 
air pressure about 1 in. When going full speed we 
often stopped the ship immediately, and we could 
bring the ship up to full speed in a few minutes, it 
being not necessary to pay any regard whatever to 
the boilers, these being able to stand all sudden 
changes of temperature. The boilers did not prime 
neither during the highest forcing nor during sudden 
changes in the working of the engines.” English 
naval engineers will read these statements with 
envy. When we remember how careful they have 
to be in regulating the steam pressure in ordinary 
boilers, so that the control of the draught becomes 
one of the most critical things which the engineer 
has to attend to, such perfect immunity from trouble 
revealed by Captain Neilsen’s statements seems 
something too good to hope for. It may be con- 
trasted with the attempt to run the forced draught 
trials of H.M.S. Jason. This vessel is a first-class 
torpedo gunboat, a craft somewhat smaller than 
the Geiser, being 230 ft. long by 27 ft. wide. She 
was taken out of Sheerness on the 13thinst., in order 
to make 19 knots with 3500 indicated horse-power. 
The trial is reported to have been unsatisfactory, it 
is said owing to priming. 

It will be noticed that the funnel temperatures 
are not high, averaging about 474 deg. Fahr. for 
the forced draught and 606 deg. Fahr. for the full 
power trial. The Danish engineers are to be con- 
gratulated in getting such a good result with these 
moderate conditions, which are well reflected in the 
coal consumption, the rate of 1.87 lb. of coal per 
indicated horse-power per hour being a wonderful 
performance for a ieteel draught trial, even though 
the air pressure did not reach 1 in. of water. 

Some instructive figures are also given on the 
important point of weight. The official report 
says: ‘‘ Another great advantage which the boiler 
possesses, is its small weight as compared with 
ordinary boilers. This can best be seen by com- 
paring the weight of the boilers in the Geiser with 
the weight of the boilers in the cruiser Hekla. 
This cruiser has exactly the same engines as the 
Geiser, and its six low cylindrical boilers are pro- 
portioned to the same horse-power (3000 indicated 
horse-power) as the Geiser ; both ships being of 
the same type and displacement. 

“*Hekla.” ‘‘ Geiser.” 
Boilers with pipes, feed-pumps, 








uptakes, funnels, and all other tons tons 
fittings in the boiler rooms ... 120.2 90.8 
Water in boilers ... bei ae 17.4 
Totals ... on .. 168.2 108.2 


Thus 60 tons, or over one third of the total 
weight of the boilers in the Hekla, are saved in the 
Geiser,” 

Looking at the matter in another way, it will be 
seen that 29.177 indicated horse-power is got from 
each ton of boiler and water in the case of the 
Geiser. In the Australia and Galatea only 22 indi- 
cated horse-power were obtained per ton weight of 
boiler and water. It may be said that it is not fair 
to compare a return-tube boiler with the boilers of 
a small fast vessel, and that it would make a fairer 
comparison to select the light loco-marine boiler of 
the torpedo-boat type. We do not think this line 
of argument can be upheld, in view of the low coal 
consumption ; supposing, of course, the Thorny- 
croft boiler to possess substantial seagoing qualities 
fitting it for the continuous work of ocean voyages 
for periods of time approximately corresponding to 
those of the return-tube boiler. Our readers will, 
of course, recognise that a comparison between the 
machinery of a small vessel like the Geiser and a 
large cruiser such as the Australia or Galatea is 
hardly fair to the former, as the ratio of weight of 
fittings, &c., and other boiler-room weights must 
be higher with the sma)ler power. Perhaps we may 
better illustrate this by taking the case of the 
Speedy, the torpedo-boat now being built by Messrs. 
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Thornycroft. She is to have the water-tube boiler 
of the same class ; the weight of machinery, which 
is estimated to develop 4500 indicated horse-power, 
is pay the same as required in other vessels 
of her class for an estimated power of 3500 indicated, 
the space occupied being the same. We shall look 
forward with much interest to the development of 
the figures by trial. The Jason, already referred to, 
is one of the vessels of this class. Generally it may 
be said that in the matter of space occupied the 
Thornycroft boiler has been conclusively proved to 
stand on as good a footing (at least)as the older types. 
The chief advantages in this boiler are obtained 
by the fact that a large area of heating surface can 
be combined within small dimensions of space and 
weight. There can be no doubt that the endeavour to 
cut down weight and space is at the root of all the 
recent boiler troubles in the Navy. In the case of 
the Geiser it will be seen that about 4 square feet 
of heating surface are allotted to each indicated 
horse-power. In the case of many of our war 
vessels the effort has been made to reduce the 
heating surface to less than one and a half square 
feet to each indicated horse-power. This must 
lead to waste of fuel, and has led to disaster in 
other respects. 

We will conclude this notice with the following 
further extract from the official report : 

‘* The great ease with which steam is formed in 
these boilers was most apparent on a trial, at 
which we tried how quick steam could be raised. 
The temperature of the boiler water was 13 deg. 
C. when fires were lighted and the gauge glasses 
three-quarters full. 

h. m. 

Fires were lightedat .. .. «. 8 30 
Centrifugal pumps and fans were 

started with 8lb. pressureinboilersat 8 54 
Steam pressure, 40 lb. per square 


inch, at... ~ Re oom Re 9 4 
Steam pressure, 120 lb. per square 
inch, at : 9 ll 


At this time the engines were suffi- 
ciently warm to start them, and the 
ship put to sea at ae ay: a 9 13 








ARMSTRONG QUICK-FIRING GUNS. 

Smr W. G. Armstrone, MitcHELL, anp Co., 
Limited, of the Elswick Works, Newcastle-on- 
Tyne, have recently completed a new Brazilian 
cruiser, the Republica. This vessel is of 1300 
tons displacement, she has an extreme length of 
226 ft. 6 in., and a beam of 35 ft. Her en- 
gines developed 3400 horse-power, with forced 
draught, and the speed attained was 17.4 knots 
per hour. She ran her speed trials, and carried 
out her gunnery trials, off the mouth of the Tyne 
on the 20th November. There was considerable 
swell at the time, but, in spite of this, she made 
four runs at the measured mile with a speed of 
17.4 knots, the contract speed being 17 knots. 
The engines were built by Messrs. Hawthorn, 
Leslie, and Co., of Newcastle-on-Tyne (see page 779). 

Five rounds with cordite smokeless powder from 
each of the six 4.7-in. quick-firing guns were con- 
sidered enough to prove the gun mountings and 
fittings, especially as very exhaustive trials had so 
recently been carried out from similar guns on 
board the Brazilian third-class cruiser Tiradentes. 

The gunnery trials of the Republica passed off 
without any incident, everything in connection 
with guns and mountings working perfectly. His 
Excellency, Admiral de Abreu, with his staff 
(including Captain Brazil, Chief Constructor, 
Lieutenant Carlos de Castilho Midosi, Secretary, 
and Lieutenant Castilho, Inspector of Warlike 
Material), came from Paris to attend the trials, 
and was most complimentary in his remarks on 
both ship and armament, 

We have also been asked by Sir W. G. Armstrong, 
Mitchell, and Co., Limited, to take the opportunity 
given by the report on these trials with Armstrong 
quick-firing guns, of pointing out that in the 
articles we have recently published at the request 
of M. Schneider, the Armstrong guns and mount- 
ings are in many cases not correctly dealt with. 
This want of accuracy was of course not intentional 
on the part of M. Schneider, but it is naturally 
very difficult to obtain accurate information re- 
specting the performances of a rival manufacturer’s 
guns, and M. Schneider cannot have had access to 
the results obtained during official trials with Arm- 
strong guns. His criticism on the Armstrong 
mountings are evidently made under the impression 
that the drawings attached to the patent specifica- 
tion represent in detail the mountings actually 








supplied by the Elswick firm. We need hardly tell 
our readers that patent specifications are made out 
with a view to covering principles and not details, 
and, as a matter of fact, the Elswick mounting, 
as adopted by the British Admiralty, differs very 
materially from what M. Schneider describes it. 

The fact of its adoption should be a guarantee 
of its efficiency, and there is no doubt but that 
the Admiralty did not hastily come to the conclu- 
sion to adopt it. The preliminary trials of the 
6-in. gun and mounting were of a most exhaustive 
nature ; 350 rounds were fired from one gun and 
mounting without a mishap before any orders were 
placed. The 6-in. Elswick gun and mounting have 
now become service fittings, and we have the 
Royal Sovereign in commission with 10 such guns, 
and several other ships have completed their firing 
trials with them. In all cases perfect satisfaction 
has been given, and at this moment over 200 6-in. 
guns and mountings are under construction for our 
Navy. 

The questions of length of gun, safe or rather 
advisable chamber pressure, weight of projectile, 
&c., have many possible solutions; these been 
most carefully considered by Armstrong and Co., 
who have had very great experience in such sub- 
jects. On some points they differ in opinion from 
M. Schneider, but that is no reason that they 
should be wrong. The Elswick guns are only 40 
calibres long, whereas the Canet and Schneider are 
45 ; the extra five calibres adds very much to the 
weight and inconvenience of the guns without 
adding much to their power. Again, Armstrong and 
Co. prefer working with the very moderate chamber 
pressure of 13 tons, whereas their French rivals go 
to 16 tons ; the weight of the Armstrong projectile 
is 100 lb., that of the French projectile only 88. 

It would take too much space to go into the 
‘*pros” and ‘‘con.s”’ of all these matters, but we 
think that we may rest perfectly assured that the 
Elswick, now the English service, 6-in. gun and 
mounting are second to none in all points of effi- 
ciency, and we may certainly congratulate our 
Admiralty on their promptness in realising the 
advantages of the quick-firing guns, which have 
secured to them a position which, judging from 
the late debates in the French Chamber of Depu- 
ties, is much envied by our neighbours. 





NOTES. 
GILBERT'S ‘‘ DE MaGnete.” 

WE are very glad tosee the announcement thata 
reliable translation of Dr. Gilbert’s ‘‘ De Magnete”’ 
will be shortly published in New York, and to learn 
that an eminent London publisher is securing a large 
number of copies. A special interest attaches itself 
to this forthcoming publication. Some years ago, 
we forget exactly how many, we heard a good deal 
of a so-called ‘‘ Gilbert Club,” though why called so 
we never understood. One announced purpose of 
this ‘‘club” was to prepare a translation of the 
great work of Dr. Gilbert, and to publish a limited 
number of copies to subscribers. Much talk went 
forth, especially from Mr. Sylvanus P. Thompson, 
as to what was to be accomplished, and how this 
translation was to be better than any translation of 
any other book that had ever been seen before, 
until we began to expect that it would far outshine 
the original work. Byt time passed and we heard 
nothing, except that the difficult work was pro- 
gressing ; years have gone by, and we have still to 
live without the translation. We believe that one 
of the intended features of the work was that each 
chapter of the translation was to commence with a 
facsimile reproduction of the great initial letter 
of the original. As a large number of these are 
varying designs of the letter ‘‘Q,” the delay may be 
caused by the difticulty of finding English equiva- 
lents commencing in the same way. Meantime 
Mr. Mottelay, of New York, who appears to be 
familiar with more editions of ‘‘ De Magnete ” than 
were dreamed of in the philosophy of the Gilbert 
Club, has completed and is publishing his transla- 
tion, which will render the further struggles of Mr. 
Thompson with the letter ‘‘ Q” wholly unnecessary. 
But at this, for some surprising reason, Professor 
Thompson gets very angry, and calls the firm of 
eminent New York publishers, producing the book 
for Mottelay, scurrilous names ; threatens to ignore 
—and this is really too severe—the book when it ap- 
pears, instead of welcoming Mr. Mottelay’s valuable 
translation; abandoning his search after English 

uivalents with ‘‘Q,” and returning their guineas 
tothose hopeful subscribers who have paid in advance 





—so long in advance—for the still invisible ‘‘ De 
Magnete ” authorised by the ‘‘ Gilbert Club.” 


ELevateD Rartroaps at New York. 

The Manhattan Elevated Railroad Company has 
issued its report for the financial year ending June 
30, 1892. The business of the company appears 
to have experienced a considerable increase in 
1891-2 as compared with 1890-1, the revenue 
acquired having advanced to 10,908,578 dols., 
against 10,174,935 dols, The working expenses in 
1891.2 were 5,964,888 dols., against 5,608,029 dols. 
The net earnings of 1891-2 were accordingly 
4,943,689 dols., as compared with 4,566,906 dols. 
in 1890-1, showing an expansion of 376,783 dols. 
The fixed charges for 1891-2 were 1,963,743 dols., 
against 1,916,807 dols. in 1890-1. The balance 
available for dividends in 1891-2 was accordingly 
2,979,946 dols., against 2,650,825 dols. The profits 
of 1891-2 represented a return upon the capital 
stock at the rate of 9.93 per cent. per annum ; the 
corresponding return for 1890-1 was at the rate of 
8.35 per cent. per annum. Dividends were, how- 
ever, seekeletia in each of the two years to 6 
per cent. per annum. These dividends repre- 
sented a distribution of 1,800,000 dols. in 1891-2, 
as compared with 1,680,000 dols. in 1890-1. A 
surplus of 1,179,946 dols. was carried forward from 
1891-2 ; the corresponding surplus carried forward 
from 1890-1 was 970,826 dols. The company’s 
lines are worked in four divisions, viz. : Second- 
avenue line, Third-avenue line, Sixth-avenue line, 
and Ninth-avenue line. The number of passengers 
carried in 1891-2 upon each of the four divisions 
was as follows: Second-avenue line, 34,292,356 ; 
Third-avenue line, 79,876,340 ; Sixth-avenue line, 
74,092,511; and Ninth-avenue line, 20,027,474. 
Account should also be taken of 6,851,894 pas- 
sengers carried in 1891-2 over the suburban branch. 
With this addition, the aggregate number of pas- 
sengers carried in 1891-2 reached the stupendous 
total of 215,122,575. The corresponding aggregate 
in 1890-1 was 200,745,718. Brooklyn possesses an 
extensive elevated railroad system. Elevated rail- 
roads are also about to be added at Philadelphia and 
Chicago. 

South Arrican Diamonp Minin. 

The report of the directors of De Beers Consoli- 
dated Mines (Limited) for the financial year (15 
months) ending June 30, 1892, is wonderful read- 
ing. The company was organised in 1888-9, and in 
the year ending March 31, 1889, the number of 
loads of blue ground hoisted was 944,706. In 
1889-90 the total amounted to 2,192,246 loads ; in 
1890-1, to 1,978,153 loads; and in 1891-2, to 
3,338,553 loads. The number of loads of blue 
washed during the four years was as follows: 
1888-9, 712,263; 1890-1, 1,325,400; 1891-2, 
2,105,182 ; and 1891-2, 3,239,134. The quantity 
of diamonds found year by year was: 1858-9, 
914,121 carats ; 1889-90, 1,325,400 carats ; 1890-1, 
2,105,182 carats; and 1891-2, 3,035,481 carats. 
The amount realised by the company in 1888-9 
from the sale of diamonds was 961,818/.; in 
1889-90, 2,330,180/.; in 1890-1, 2,974,670/.; and in 
1891-2, 3,931,543/. The diamonds found per 
load of blue washed during the four years 
were : 1888-9, 1.28 carats ; 1889-90, 1.09 carats ; 
1890-1, 0.96 carats ; and 1891-2, 0.92 carats. The 
amount realised per carat sold in 1888-9 was 
19s. 9d. ; in 1889-90, 32s. 7d. ; in 1890-1, 29s. 6d. ; 
and in 1891-2, 25s. 6d. The amount realised per 
load of blue was 25s. 4d. in 1888-9, 35s. 8d. in 
1889-90, 28s. 4d. in 1890-1, and 23s. 5d. in 1891-2. 
The cost of production per load was 9s. 11d. in 
1888-9, 8s. lid. in 1889-90, 8s. 8d. in 1890-1, and 
7s. 4d. in 1891-2. It will be seen that the cost of 

roduction has been materially reduced during the 
ast three years. The stock of blue remaining 
upon the company’s floors at the close of each of 
the four years was-—1888-9, 476,403 loads ; 1889- 
90, 1,576,821 loads; 1890-91, 1,449,792 loads ; 
and 1891-2, 1,624,803 loads. The rate of dividend 
paid by the company for each of the four years was 
1888-9, 5 per cent. ; 1889-90, 20 per cent. ; 1890- 
1, 20 per cent. ; and 1891-2 (15 months), 35 per 
cent. These dividends represented the distribu- 
tion of the following amounts: 1888-9, 188,3301. ; 
1889-90, 789,682/. ; 1890-1, 789,7911. ; and 1891-2, 
1,382,134. The company’s share capital stood in 
1888-9 at 3,937,0501., and in 1891-2 at 3,948,955/. 
It will be seen that the amount distributed in 
dividends during the four years was no less than 
3,149,937/., and by the close of the financial year 
1892-3 the shareholders will probably have received 
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back all their capital. The company, it should be 
observed, has a debenture debt of 3,812,5001. 


Tron aND STEEL IN SWEDEN. 

According to the report of the last meeting of 
the Society of Swedish Ironmasters, things have 
not, of late, been very bright for the Swedish iron 
industry, the exports having been smaller and the 
amount of the loans on warrants increased. The 
production of pig iron and steel has decreased, but 
yet it is considered quite sufficient for the probable 
demand for some time to come. The prospects 
for the trade in general are not considered bright. 
The exports for the first three quarters of the pre- 
sent year are specified in the following Table, the 
corresponding figures for 1891 being added for 
comparison’s sake : 


1891. 1892. 
Tons. Tons. 
Pig and ballast iron a 43,668 41,116 
Ingots... & & ne 3,088 3, 
Blooms, Xe. ... i pe 7,782 6,886 
Other hammered or rolled 
bars... nt 2 * 124,763 125,482 
Bar iron Re sa = 1,257 1,427 
Wireiron ... si ye 3,583 3,447 
Plate iron... sad a 2,970 2,496 
Nails ... ae aes jib 2,122 1,960 





189,183 185,942 


Warrants on which loans had been made by banks 
amounted to: 


1891. 1892, 
Tons. Tons. 
Pig iron Bee sa ne 34,356 23,875 
Bar iron, &c. sus re i 6,812 
Blooms, &c.... ote nea 4,884 
Ingots... aa ns oe 15.8 19,816 
Other kinds of iron wis 8,320 


During the July-August-September quarter there 
were in work : 


1891. 1892, 
Blast furnaces vee sis 114 93 
Furnaces... oe pee 348 325 
Bessemer converters tea 24 25 
Martin furnaces... me 25 22 


The production of the various leading varieties 
amounted to, from January 1 to September 30 : 


1891. 1892. 
Tons. Tons. 
Pigiron ... ‘ia ve 360,117 344,680 
Blooms os ass “as 165,856 164,313 
Bessemer ingots ... a 69,331 63,441 
Martin ingots... ae 58,056 56,682 


showing a decrease for 1892 as compared with the 
previous years of some 24,000 tons. The follow- 
ing quotations were fixed : 

Gothenburg. Stockholm. 

£s. d. £ s. d. 

Ordinary hammered iron 8 2 6 8 26 

ie rolled iron... 715 0 710 0 

Rolled fine iron ... ny 6 717 6 


f.o.b. per ton of 2240 1b. In order to counteract 
further decline in prices, the society considered 
a reduction of the output to be the only active 
means, and instructed its board to appeal to 
all Swedish manufacturers of ‘‘fine iron” to 
reduce their output during 1893 by 10 per cent. 
Should this proposal meet with a fair amount of 
support, it is decided to call a general meeting of 
the ironmasters at Orebro. 





SHIPBUILDING AND MARINE ENGI- 
NEERING IN 1892. 
A CAREFUL aggregation and analysis of the returns 
sent us by the shipbuilding and marine engineering 


_ firnis throughout the kingdom, bring out results which 


are not very satisfactory either to the shipbuilder or the 
shipowner. It is true that the total production, rather 
over 1,300,000 tons, is equal to that of the past two 
years, and but 46,000 tons less than the highest total 
yet attained—in 1889. But several facts detract from 
this otherwise satisfactory maintenance of output. 
Sconomists are free with their ideas of all production 
being wealth; but the shipowner is inclined to be 
heterodox when he finds that in practice the insigni- 
ficant item of utility operates in a way which distorts 
the views of the economists. That is to say, a ship 
may be and is wealth; but for the full realisation of 
this idea it must find remunerative employment. That 
is the crux of the whole question. We go on building 
each year at the rate of a million tons of merchant 
shipping, excluding all warships and pleasure craft ; 
for British owners we build 800,000 tons, while 
according to Lloyd’s return the tonnage which 
requires replacing in the British merchant fleet 
was this year but 300,000 tons. The net increase 
in the British fleet is, therefore, about half a 
million tons. This allows for disasters and the break- 
jng up of old craft, but not for vessels sold, be- 





cause these latter enter into competition with us. 
Again, the additions are more efficient craft—they do 
more work each year—than the removals, so that the 
actual addition is greater. Not only has this extra 
half-million tons to find work, but there is the in- 
creased production of foreign nations. Germany is now 
an important factor in the production. America, 
according to a recent Board of Trade return, builds 
370,000 tons per annum of which 237,462 tons were 
built for sea coast traffic—this latter branch —_ 
enormously increased of late. Norway is making rapi 
progress in building, as well as other Continental 
countries, which is reflected in some measure by 
British-owned vessels being constructed on the Conti- 
nent. The production of other countries, therefore, 
approaches close upon three-quarters of a million tons, 
so that the world’s total is fully one and three-quarter 
millions, excluding warships, and as the removals 
seldom reach 700,000 tons in a year, the surplus 
tonnage is about one million. The question as to 
whether this increase in tonnage is at a greater ratio 
than the development of the trade of the world, is 
really answered effectively by the extreme depression 
in freights. 

This tendency to over-production is checked 
periodically almost every four or five years, and then 
follows a period of depression. We are now enter- 
ing this period of depression, if, indeed, its influence is 
not already felt in nearly all districts. It has been 
delayed somewhat by the fact that the new vessels, being 
more economically equipped and having triple-expan- 
sion engines, had greater play in displacing the old 
‘*Georgers ;” but it has come, and, as usual, we have 
pleas and suggestions for the removal of these 
periods of extremes. There can be no doubt that 
to all concerned a steady production would be 
preferable. Much would be attained by a uniformity 
over a lengthened period of the rate of all wages, 
and consequently of the cost of production. Em- 
ployers are much prone, when labour goes beggin 
for work, to reduce the rate of wage. They succee 
in getting workers at the reduced wage, and in esti- 
mating for work base their calculations on the lower 
rate of wage. Ship managers who can draw rosy 
pictures of the future great recovery in rates, easily 
get shareholders to venture on the construction of 
cheap ships, simply because they are cheap and nos 
because an eligible field for work presents itself. 
When orders for two or three ships have thus been 
secured, the men demand a return to the higher 
wages. There may be strikes, or the shipbuilder 
loses to the extent of the increase in wages. Now 
if there was continuity in the maintenance of the 
rate of wages, there would be less tendency to rush 
with an order simply because a ship could be 
cheaply built. No other reason is assigned for the 
building of so many vessels. A ship might be costlier 
at some periods, to begin with, but not much ; it would 
be balanced by the dearer vessel in prosperous times. 
The result might be a greater uniformity in the cost 
of vesselsand in the production. The difficulty, how- 
ever, is in starting such a scheme, and in arriving at 
an arrangement between employers and employed ; 
but a little magnanimity at the beginning of a period 
of depression might have good results. The idea 
might be further elaborated, the objections and ad- 
vantages discussed, but our purpose for the present is 
rather to review the trade of the year. 

We have indicated a maintenance of the production 
at the high-water level; but it is noteworthy that 
this maintenance is only apparent. The warships 
built account for this, for, as is shown in another 
column, the total tonnage produced is largely in excess 
of recent years. In other words, while private ship- 
builders have launched 1,249,963 tons of vessels, 17,000 
tons more than last year, the production of merchant 
vessels, excluding British and foreign warship, was 
about the same. Of foreign warships there were rather 
fewer built than usual. Again, the sailing tonnage 
is nearly 50,000 tons greater, so that in carrying capa- 
city, on the basis of steam tonnage, the increase made 
by British builders to the world’s tonnage is 948,000 
tons as compared with 1,081,000 tons in the previous 
year, and nearly 1,100,000 tons in 1890. n other 
words, whereas in 1890, 88.2 out of each 100 tons were 
steam, and, therefore, able to do thrice the work of a 
ship, the proportion this year was but 75.5 per cent. 
This tendency to increase the number of sailing ships 
is largely the outcome of the work of managers to 
which we have referred. It indicates further a 
great increase to tonnage which has no recognised 
trade, and, therefore, competes largely with existing 
craft. Indeed, the addition to ‘‘ tramp” tonnage this 
year has been one of the marked features. 

The decrease in steam tonnage has had a marked 
influence on the marine engineering trade, and we 
find that, notwithstanding that engines of nearly 
230,000 indicated horse-power were constructed for 
naval vessels by private firms—rather more than 
in the preceding year—there is a decrease of 19,000 
indicated horse-power in the production of the engi- 
neering firms in the kingdom as compared with 1891, 
and of 75,000 indicated horse-power as against 1890, 





TABLE I.—Aggregates of Production in the United 
Kingdom. 


Aggregates of Production. 








1892. 1891. | 1890. | 1889. 

tons tons tors | tons 
Steamers* . --| 974,826 | 1,003,796 | 1,139,015 | 1,188,094 
Sailing ships .. «-| 275,136 | 228,749 | 141,922 | 122,267 
_ Totals “a +-| 1,249,962 | 1,232,545 1,280,944 | 1,310,361 
British Navy yards .. 50,450, 68,100 22,520| 36,155 


Grand totals .| 1,800,412 | 1,800,645 | 1,303,464 | 1,346,616 
Steel tonnage of pri- —-———|—_—_——_ 
vate yards .. -+| 1,207,311 | 1,195,083 | 1,208,723 | 1,237,108 

. .8 94.1 | 94.4 





























Per cent. of to | 97.00 
Foreign - owned ton- | = _ 

nage .. ee --| 188,312 7 462 272,968 293,098 
Per cent. of total .. 15.1 18.46 21.3 | 22.87 
Total merchant ton-| 

naget.. ee --| 1,131,816 | 1,130,816 | 1,194,705 | 1,209,361 
Per cent, of steam mer-/-————— | ——_ —_ | ____ ___ aa 

chanttonnagetototal) 75.5 | 79.8 88.2 | 89.7 
Indicated horse-power —— —-—— — 

ofengines .. --| 1,003,529 | 1,022,206 | 1,078,258, 934,125 
Per cent. of warships, | 

to merchant ships | a 

OMG ke el! See | 9 5.1 | 4.08 





* Includes warships built in private yards, c t Excludes British 
and foreign warships. 


The number of old vessels refitted with engines was 
less than in some preceding years. The fact that the 
ratio of engine power was not over half an indicated 
horse-power per gross ton, is an indication generally 
that the vessels built were mostly of the ‘‘ tramp” 
cargo-carrying type. It is somewhat remarkable 
that a goodly number of engines of the compound 
type have been made during the year, mostly for 
coasting vessels, where the engines only work for a 
relatively short time, the idea urged, being that there 
is less tear and wear and exacting attention involved, 
so that the increased coal consumption is compensated. 
Very few quadruple expansion engines have been 
built, the triple compound type with three cranks 
being almost universally accepted. It is interesting 
to note that nearly one-half of the total power of 
engines was constructed by 16 firms, who have thus an 
comnts of over 30,000 indicated horse-power. Messrs. 
Hawthorn, Leslie, and Co., Newcastle, top the list, 
having a total of 41,350 indicated horse-power the 
engines of 12 vessels, nearly all Government cruisers, 
Messrs. Harland and Wolff, of Belfast, come next with 
37,550 indicated horse-power, which is the more re- 
markable, since none of the 13 steamers they built were 
relatively high-powered vessels. In fact, in few cases did 
the ratio of power to tonnage exceed three-quarters 
of an indicated horse-power per ton, and in many 
cases it was but half. It is notable that nine out of 
the 13 vessels were of the twin-screw type, which 
would seem to indicate that this system is advocated 
by the firm, and certainly experience with some of 
the existing twin-screw vessels being propelled by one 
engine when the other breaks down, would seem to 
prove a good case. Here it may be remarked that of 
the total number of merchant steamers built 50 had 
twin screws—excluding, of course, British warships— 
a larger ratio than in some previous years. Third on 
the list comes the Naval Construction and Armaments 
Company, Barrow, whose total is swelled to the 
extent of 10,500 indicated horse-power by engines 
for three British gunboats, and by the engining 
of three existin Clan liners, contributing other 
8000 indicated horse-power. None of the mer- 
chant vessels built were of high speed. Meesrs, 
Scott, of Greenock, the Central Works at Hartlepool, 
and Messrs. Palmer, of Jarrow, come next, each with 
about 34,300 indicated horse-power. In the first and 
last cases the greater half is for battleships, in the 
former case for the Barfleur and Centurion, built in 
the dockyards, and in the latter for the Resolution 
and Revenge. In the case of Messrs. Gray’s works 
the total is all for ordinary craft, but recent indica- 
tions in our columns have shown that Mr. Mudd, the 
chief of the works, has succeeded in attaining an 
object in producing economical working engines. Fair- 
field come next, with a total of 31,551 indicated horse- 
aa including the engines of the new Cunarder. 

hen come Messrs. Caird, Greenock, who built and 
engined several P. and O. steamers, including two 
aay boats, with engines of 10,000 indicated 
orse-power, one of which has done so well on the 
homeward voyage. These, next to the Cunarder, 
were probably the most important vessels built. 
Messrs. Laird, of Birkenhead, whose total of 28,000 
indicated horse-power includes 20,000 for British war- 
ships; the Wallsend Company; Messrs. Denny, of 
Dumbarton ; Thomson, of Clydebank ; George Clark, 
Limited ; Wigham Richardson and Co.; and the 
Earle Company, of Hull, together with the large 
London firms, occupy prominent positions; but 
all, with the exception of the first-named, include 
Government engineering work in their totals. In- 
deed, few firms evidently exceeded the 20,000 indi- 
cated horse-power without Government aid. Steamer 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1888-92. 





) 
a) 





| Per Cent. of Foreign owned 


























Total Production. Per Cent. of Steel to Total Tons. | Per Cent. of Steam to Total Tons. to Total Tons. 
District. - ee ae Seg ee oF Reson see eee es — k eo) ee Daal 
i | | 
| 1892. 1891. | 1890, 1889. 1888, 1892. 1891. | 1890. | 1889. | 1888. Hl 1892. 1891. 1890. | 1889. 1888, 1892. | 1891. 1890. | 1889. | 1888. 
Scotland. | tons tons | tons | tons | tons | | | || | | 
Clyde (including outports) ..| 338,191 335,076 | 353.719 | 335,201 278,970; 98.87 , 9868 | 95.4 | 97.1 96 52.3 68.00 73.6 76.5 81.6 21.37 | 26.72 | 35.6 | 34. 22.6 
Other Scotch ports .. ..| 69,361 | 67,956 | 69,155 | 60,664 | 30,047) 95.17 | 94.88 | 100 | 98 | 90 52.2 54.79 | 812 92 93 25.3 | 32.2 | 18.3 14 | 10.4 
England. | | || | 
Tyne... a . EO ..| 229,469 | 185,369 | 234,754 | 281,710 | 213,205 97.2 96.36 98.72 93.2 946 | 96.81 98.94 99.95 | 99.82 99.34 26.85 | 27.2 | 84 | 21.2/ 27.8 
Wear .. % +» ee | 190,802 | 192,114 | 197,481 | 217,336 | 142,410 99.8 100 | 98.9 97.7 98.6 | 90.3 79.18 96°65 | 99.45 100 10.2 | 1285/176 | 22.2) 928 
Tees on oP . ..| 99,279 | 120,182 | 127,739 | 110,436 | 57,170 93.05 97.56 90.4 | 82.8 | 76.71 95.15 95.42 99.84 95.65 96 12.1 11.28; 43 | 67 | 7.68 
West Hartlepool és ..| 90,924} 96,993 99,847] 84,109] 73,909 | 97.98 | 100 | 982 | 1c0. |= 100 100 100 100 =| 100 100 1.35 | 11.8 | 6.6 | 13.23; 8.9 
Barrow-in-Furness(including| | ts | | Rn | | 
Workington & Whitehaven) 83,489 | 36,845 27,549; 41,691] 12,471 100 100 100 95 88.5 75.75 86 33 90.8 69.5 19 6.17 |17.19; 0 88.5 | 15.5 
Mersey... .. ..  «.| 40,125! 25,975 30,253! 35,773] 22,538 | 88.6 93.44 849 | 82 | 90.3 67.7 50.65 69 82.25 7 186 | 10.78| 22.6 | 38 |155 
Blyth and Whitby .. x 21,277 | 11,754, 16,059 | 24,118 | 20,202, 100 | 99.14 97 | 87.5 | 796 | 100 99.14 100 100 100 8 ; 0 | 68 9.8 5.2 
Humber (Hull and Grimsby); 14,094 | 19,070| 9,624| 21,712 7,474 66 | 43.76, 27 | 527 43.8 |, 100 98.84 97.6 99.15 100 5.77 |5.49 | O | 82.62 0 
Thames and other English} | | | | | | | | ‘ | 
and Welsh ports .. ..| 83,123 $7,795 | 37,888] 10,346 | 14,785 96 | 93.02 95.3 60 73 | 67.2 74.56 96.4 | 73 66 7.65 | 15.29) 17 25 17 
| | | | j 
Ireland. | | | 1] | 
Belfast and Londonderry 37| 99,827 103,466, 77,876. 87,265 | 40,308 100 | 100 85.4 | 100 | 93 |! 784 85.05 85 9'.5 87.7 137 | 0 | 36 3.6 5.7 





| - 





building has been, too, quiet, and particularly those 
high-speed craft for the construction of which the 
large firms have such a reputation. 


TasLr III.—Jndicated Horse-Power of Engines 











Constructed. 
— | 1802, | 1891. | 1890. 

Clyde .. .. .. ~~. |=: 275,899 | 882,906 | 874,824 
Other Scotch ports oe eS 31,405 89,090 41,571 
Tyne be ep ae ° 223,005 185,741 206,311 
Wear ee a — ° 104,261 98,070 , 97,000 
Tees s rea ts , 43,378 73,480 60,000 
Hartlepool} oe i es 67,450 57,990 57,000 
Humber .. < sal ‘ 24,643 67,923 | 44,380 
Barrow... oi + ‘“ 36,300 26,975 | 62,720 
Mersey... i : - 34,850 17,075 | 28,403 
Blyth and Whitby ..  ... 10,942 6,894 | 8,830 

Thames and other English | 
ports .. a oe os 93,006 70,112 69,432 
Ireland .. se as a 48,390 45,950 | 33,285 
Total .. os ..| 1,008,529 | 1,022,206 1,078,256 


ee Notwithstanding what we have said regarding the 
number of cargo vessels predominating, the general 
standard is being maintained ; practically all vessels 


are of steel; only about 3 per 100 tons are of iron, and | 


these are largely fishing craft, although even in their 
case it is difficult to understand the preference, espe- 


cially when, as almost throughout the past year, steel | 
has been as cheap as iron, which has touched the} 


lowest point in pices for years. 
As to the clientele of our shipbuilders, the decrease in 


the tonnage ordered by foreigners is remarkable. This | 
year only 188,312 tons were built for foreign clients, | 
whereas last year 227,462 tons were constructed. In) 
other words the cash for only 15.1 out of every 100| 
tons of the total production was found by foreigners. | 
For three or four years the proportion has been fall- | 


ing, having been, in 1889, 22.37 per cent. of the total. 


Extraneous evidences might be urged to show that | 


foreign nations are adding largely to their fleets— 
that British ships have ceased to increase in the 
frequency of their visits at the same ratio as the 
trade in the harbours of Germany, France, Hol- 


land, Portugal, and Norway; in some cases, indeed, | 


there is retrogression, and the conclusion seems fair 
that they must either be building themselves or patro- 
nising other nationalities. The former is the correct 
assumption, judging from the activity of such firms as 
the Vulcan Company at Stettin, the Cockerill Com- 
pany in Belgium, and some of the Norway firms, 
reference to whose work has recently been made in 
ENGINEERING. It is impossible to judge in one year of 
the nations which may be inclining less to British 
builders, but the appended Table IV. is interesting. 


TABLE LV,—Countries where British-Built Foreign-Owned 
Ships were Registercd, 


1892. 1891. 
Tons. Tons. 
Colonies and India ae 25,964 39,894 
Austria... ae a 21,800 1,179 
Norway and Sweden .. 19,850 h0,706 
Germany .. es ee 19,623 31,392 
Portugal .. re af 14,288 
Russia 36 as <. 10,365 7,690 
South America .. + 9,182 14,148 
Netherlands a - 7,876 ¢,722 
Greece * - = 7,073 11,812 
United States... ss 5,860 424 
Spain exit eis 3,699 3,637 
Japan oe os ee 2 890 1,746 
France oe oe oe 2,064 7,597 
Egypt 5% ee oe 2 000 
China RS mgs 1,855 3,218 
Belgium .. oe ve 1,792 
West Indies as “ 1,087 2,399 
Others not classified 80,654 46,898 





188,312 227 462 


Of the 1,061,671 tons built for British owners, 
builders have not in all cases given us the exact port 
of ownership ; but we are only short of comparatively 
a small part of the total, being able to localise over 


900,000 tons, and probably the ratios may hold good 
of those for which we have not data. We find that 
London takes 27.6 per cent. of the British tonnage ; 
Liverpool, which last year took more of the tonnage 
than the metropolis, only comes second this year with 
25 per cen’. ; while Glasgow is again the third port, 
with 9.85 per cent. The Clyde, as a whole, took 14.2 
per cent., and adding Leith, Dundee, and Aberdeen, the 
total proportion of Scotland is slightly over 18 per cent. 
The north-eastern ports, including Hartlepool, New- 
castle, and Sunderland in the order named, took 17.6 
per cent., Ireland 7 per cent. All England, therefore, 
took three-fourths of the tonnage. 

The largest vessel launched was, of course, the Cunard 
steamer from the yard of the Fairfield Company. 
She is now being fitted up in the company’s dock, and 
may be ready for a preliminary run before January is 
out. The sister ship Lucania will be launched in 
January. The next vessels in point of size were 
| the two P. and O. steamers, close upon 7000 tons, 
| while Messrs. Harland and Wolff launched a couple 
| of frozen meat carriers of over 6500 tons, said to be 
the largest yet built. This firm included in their 
| total of 14 vessels, eight of over 5000 tons, the average 
for the 14 being 4300 tons. Of sailing ships seven 
| exceeded 3000 tons, some of them being over 3500 tons ; 
but still the Maria Rickmers, of 3813 tons, launched 
in 1891, is the largest afloat. The Clyde district 
| built 92.5 per cent. of the total sailing vessels. 





| One Clyde firm, Messrs. Russell, indeed, launched 
| 28.6 per cent. of the total sailing tonnage com- 
siete throughout the kingdom, their vessels 
ranging from 3537 to 1417 tons. Thirteen over 2000 
tons were four-masted ships. Of 28 paddle steamers 
built, several have attained remarkable results, princi- 
pally Clyde-built, the Glen Sannox,* constructed by 
Messrs. Thomson, Clydebank, being the fastest of the 
type in the world. Next year, however, it is possible 
that she may be beaten, since Messrs. Denny and the 
Fairfield Company are engaged on the problem, the 
former having two vessels, one for the Thames ser- 
vice (the London Belle), and the other for the Belgian 
Government’s service between Dover and Ostend, 
while the Fairfield Company Lave one in hand for the 
London and Harwich run. Messrs. Thomson will 
doubtless be able to improve on the Glen Sannox and 
maintain their position. Thus does competition result 


|inadvance. The following Table of the sizes of the 


vessels launched throughout the kingdom may be 
interesting. It does not include small craft : 


1892 1891. 
Steam. Sailing. Steam. Sailing. 

Under 500 tons... ‘ 3 322 316 7t 
Between 500 and 1000 tors 77 21 73 16 

»» 1000 ,, 2000 ,, 82 80 100 76 

» 2000 ,, 3000 ,, 107 61 128 47 

+» 8000 ,, 4000 ,, 768 7 48 8 

» 4000 ,, 500 ,, 260 es 20 
Over 5000 tons ne we 28 os 20 


In a Table (No. II.) given above, the total pro- 
duction in each district in the kingdom is given, 
with the percentage of steel, steam, and foreign owned 
tonnage to the total. We purpose dealing with the 
districts separately in subsequent articles; but the 
suggestive points, as indicated by the Table, may be 


| here briefly referred to. In the first place, it will be 


noted that the Clyde total is practically the same as 
in the preceding year, and but 44 per cent. less than 
| the total of 1890, but a much larger ratio of the total 
| was sailing ships, the labour value of which is not 
|}much more than half that of steamers of the same 
tonnage, so that work has been much more szarce on 
the Clyde during this year than in the four preceding 
years. Indeed, almost half the total was sail tonnage, 
against a fourth formerly, so that the engineers 
have not been extensively employed. But for the 
Naval Defence scheme, the position would have been 








. See page 392 ante, 








worse. Judged from the labour point of view, it is 
quite easy to see that from 20 to 30 per cent. less 
wages have been disbursed, by reason alike of the sub- 
stitution of ships for steamers, and of the preponder- 
ance of the poorer class of work generally. The 
steady decline in the foreign clientéle is notable. 
The other Scotch ports are pretty much in the same 
position. If anything, the decline is more marked. 
The Tyne is almost alone in the satisfactory position 
of having an increased output ; but this is largely ex- 
plained by the battleships launched. The increase is 
43,000 tons, or 124 per cent., but it is only a return to 
the figures of 1890, Indeed, on these there is even a 
decrease. The Tyne firms build few ships, yet fairly 
well retain their foreign orders. The Wear might 
almost be said to hold its position, the fluctuations 
being small. There isa decrease in the foreign tonnage ; 
but the builders manage to induce local firms to keep 
the works going. The Tees has suffered the most pro- 
nounced falling off, to the extent of 21,000 tons, the 
total being just under 100,000 tons. This is a drop of 
nearly a fourth on the topmost total of 1890, and yet 
the quota of work for abroad has been retained. A 
result is the closing of one of Sir Raylton Dixon’s 
yards, referred to a week or two ago. The decrease 
in the case of the Hartlepools is relatively small, for 
although they have very tew foreign firms coming to 
them, they manage, like the Sunderland builders, to get 
local funds to keep the yards working. Barrow-in- 
Furness continues busy under tte new réyime, while 
the Humber ports are affected by the Earle Company, 
who depend in large measure on Government work. 
Thanks to the Naval Defence scheme and the launch 
of a battle-ship and two gunboats, the production of 
Liverpool is 15,000 tons better than in the previous 
year—just about the tonnage of the Government boats. 
The builders in Ireland have been busy, and but for the 
stoppage of the Londonderry yard would have retained 
their high position of 1890, for the Belfast firms have 
been kept busy principally on Belfast and Liverpool 
orders, although this year they have had a bigger 
share of foreign work. The Thames total is about an 
average, for although Messrs. Samuda Brothers 
launched no new vessels, the Thames Iron Works 
floated two cruisers, and the other firms were fairly 
well employed. The principal point regarding the 
miscellaneous ports is the extreme quietness at 
Southampton, where no work of any note has been done, 
although in the previous year the total was over 10,000 
tons. The following Table, read in conjunction with 
the totals given in Table II. , shows that the fluctuations 
have not been great, although in the Clyde district the 
decrease is much more decided, for the reasons we have 
stated. 


Percentages of Increases (+), Decreases (—) in Principal 


Districts. 
On 1891 Totals. On 1890 Totals, 

Clyde .. = as oe — 4.4 
Other Scotch A — 12.7 —14.7 
Tyne.. ox ee + 23.8 — 2.95 
Wear .. se os — .65 — 3.35 
Tees .. is me —17.4 — 21.3 
West Hartlepool .. — 6.25 —9 
Ireland ° os — 3.48 + 291 


It may be added that Messrs. Harland and Wolff's 
total is the largest in the kingdom for the year, being 
68,612 tons. In 1890, Messrs. Russell, on the Clyde, 
launched a tonnage of 70,370 tons ; but as these were 
from three yards, and only included 19,736 of steamers, 
it may be taken that the Belfast firm’s total is unprece- 
dented. Sir William Gray’s firm, of Hartlepool, take 
second place with a total of 59,810 tons, which is less 
than their total of 1890 by over 4000 tons. Messrs. 
Russell, of the Clyde, come third, with 54,240 tons of 
sailing ships ; but this cannot at all compare in point 
of value with the output of some other firms. Indeed, 
the cost is probably not so great as that of a battle- 
ship. It is an indication of how concentration results 
in a great amount of work being done. 
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FORCED DRAUGHT AND LEAKY TUBES 
IN MARINE BOILERS. 
To THE EpriTor oF ENGINEERING. 

Srr,—I have carefully perused the various correspon- 
dence on the above subject, which is not only interesting 
but most instructive, and as the gist of the subject is 
leaky tubes, I think I may venture to take a part in the 
discussion, having had some years’ experience of forced 
draught with the Navy type of boiler. 

I need scarcely say that we have had trouble of various 
kinds, but we have mastered these difficulties one by one, 
including the troublesome tubes, and the remedy is as 
simple as it is effective, viz., tapered holes in the 
tubeplates in combustion chamber, of similar taper to 
that of the expander, which gives you metallic contact 
throughout. 

We have had some months’ ex 
(which is protected), and have not 
= were so fitted. 

here is another improvement we have adopted in order 
to prevent the rush of cold air into the furnaces when 
firing is going on (which is certainly injurious to the tubes 
at a pressure of 4 in.), viz., an automatic appliance 
which connects the furnace door to a damper alongside 
the boiler, and which is instantly released before the 
furaace door is many inches open, with the result that 
we get 1200 cubic feet of air per minute going round by 
the side of the boiler, and about 40 cubic feet going into 
the furnace—in fact, we often find it on equilibrum at the 
furnace mouth, 

To sum up the remedies and treatment of this class of 
boiler in a few words: it is necessary for the proper 
treatment that a pure and hot feed is absolutely indis- 
pensable, and coupled with the tubes bein meen: fitted 
into taper holes in tubeplate, and the co air prevented 
getting into the furnace to any great extent, your 
troubles vanish. 


rience of this idea 
ad a leaky tube since 


Yours truly, 
MARINE SUPERINTENDENT. 
December 20, 1892. 





NAVY BOILERS. 
To THE EpIToR OF ENGINEERING. 

Srr,—The discussion on forced draught and leaking 
tubes initiated in your columns by Mr. Benbow, R.N. 
has been of considerable interest, for many different 
opinions have been expressed both on the causes of leaky 
tubes and the remedies therefor. But I have not seen 
any practical suggestions for attaining the end that is so 
much required—namely, a very powerful and economical 
boiler, occupying but a small space. 

As I took an interest in the subject of forced draught 
more than 30 years ago, when it was generally con- 
sidered to be outside the range of practical engineering, 
I beg leave to say a few words on the subject. 

In the first place, I think it is well to keep distinctly 
in view the object which we primarily require for war 
vessels’ boilers—that is, great power in small space. But 
this boiler question should not be mixed up and compli- 
cated with the economy of the engines, for we know that 
some engines use a far greater weight of steam per horse- 
power per hour than other engines of apparently a similar 


- 


type. 

Tf all marine engines used the same quantity of steam 
per horse-power per hour, the boiler question might be 
stated thus: Given the maximum horse-power which the 
engines can safely develop, it is required to design a 
practical boiler for hard wear and tear, capable of sup- 
plying all the steam required for a continuous period of 
12 hours, whose volume shall be a minimum. But this 
way of putting the question does not include any refer- 
ence to economy of fuel. The question rather should be 
put thus: It is required to design a boiler which shall 
evaporate the greatest weight of dry steam per hour per 
cubic foot of boiler— 

1. When the consumption of fuel is 1 1b. per hour per 
cubic foot, 

2. When the consumption of fuel is 2lb. per hour per 
cubic foot, 

3. When the consumption of fuel is 3 lb. per hour per 
cubic foot, 
the pressure of the steam being 150 1b. per square inch, 
and temperature of feed water constant. I have taken 
the volume of the boiler rather than the area of the grate 
surface as a measure of fuel consumption, because the 
grate surface does not in all boilers bear the same propor- 
tion to the volume of the boilers ; for we may have large 
boilers with small grate surfaces, and a very high rate of 
combustion of fuel per hour per square foot of grate, 
whilst ia reality the combustion of fuel per hour per cubic 
foot of volume is comparatively small. Thus we may 
have one boiler with very short grates, burning 30 lb. of 
coal per hour per square foot of grate, and the tubes, &c., 
remain free from leaks, whereas another boiler with 
longer grates, and the bridge directly under the tubeplate, 
may burn only 20 lb. of fuel per hour per square foot of 
grate, and cause the tubes to leak and the tubeplate 
to buckle. And here I may state my opinion that in 
many cases it has been the ‘‘ blowpipe” action of the 
gases in passing over the bridge near the tubeplate, 
which has caused the overheating of the plates and 
leakage of the tubes by the excessive local evaporation 
so well described by ‘‘Chief-Engineer, R.N.,” in his 
letter published in ENcingertnc of November 11. 
As to what this ‘‘blow-pipe” action is like, we may 
judge by calculating the velocity of the furnace gases 
when passing over the bridge. In one case I calculated 
from actual data (except that I assumed the temperature 
of the gases at the bridge to be 2500 deg. Fahr., and that 
the airsupply was 15 lb. per pound of fuel) the velocity 
of the gases over the bridge was 4682 ft. per minute, 





whilst the velocity of outflow of the gases at 600 deg. 
temperature from the tubes was 1435 ft. per minute. 

I cannot agree that because there has been a tem 
failure of some boilers under forced draught 
failure has been so admirably overcome by the adoption 
of the simple but well-designed Admiralty ferrule) that 
we should therefore take backward steps and cripple the 
efforts of the naval constructor by using large boilers for 
moderate powers, as has been advocated by some persons. 
Nor do I consider the adoption of the tubulous boiler a 
step in the right direction ; for although it has its advan- 
tages in some respects as regards weight, yet I fail to see 
that it has any as regards ayes or in the space it 
occupies on board ship relative to the power it produces. 
On the contrary, I am of opinion that more power can be 
got out of a given volume of tubular boiler than can be 
obtained from an equal volume of any other form of 
boiler. But to get the highest possible power and 
economy out of tubular boilers some important changes 
in design are necessary ; and I think the day is not far 
distant when we may get two indicated horse-power out 
of every cubic foot of a durable sea-service boiler, instead 
of the 0.5 indicated horse-power per cubic foot which is 
now obtained. 

It is impossible to enter fairly into all the modifications 
of designs which are required, but the following points 
will require attention : 

1. The machinery for accelerating the draught must be 
simple, occupy but small space, and be available for other 
useful purposes when not required for forcing the com- 
bustion. 

2. The arrangement of the grate surface and of the 
bridge must be modified. 

3. The tubeplate must be effectively protected from 
overheating. 

4. The area of the ‘‘ vent” through the tubes should be 
as large as possible, for which purpose the diameter of the 
tubes must be increased and their number reduced. 

5. The tubes should be as thin as possible, so as to con- 
duct the heat as — as possible to the water. 

6. The effective heating surface of the tubes must be 
increased considerably, so as to bear some reasonable pro- 
portion to the fuel consumed per hour, rather than to 
beara fixed proportion to the area of grate, irrespective 
of the quantity of fuel burnt thereon per hour. 

It will be at once seen that points 4 and 6 appear 
directly opposed to each other, and incapable of realisa- 
tion. But such is really not the case, and I may say 
that I have applied for a patent for an improvement in 
tubes which will satisfactorily combine all the qualities 
above named, and give greater economy of evaporation at 
all rates of fuel consumption than is now attained by the 
tubes of small diameter. 

T have already taken up so much of your space, that I 
can only refer very hriefly to three other points which 
require special attention on vessels of war—namely, 1. 
Ventilation of the ship, and of the engine and boiler 
rooms; 2. The steam jacketing of the cylinders, and the 
independent working of the air, circulating, and feed 
pumps by a separate engine; 3. The provision of a 
standard design for screw propellers which will give a 
minimum of vibration at all speeds, and a high measure 
of economy even when the pitch is equal to or in excess of 
14 times the diameter. 

Although vast strides have been made in naval engi- 
neering during the past 10 years, much more remains to 
be done; there is no prospect of finality being reached 
yet; and it is to be hoped that the English engineers 
will keep the lead in the future as they have done in the 

ast, but they certainly will not do so if they are baulked 
y a few failures, and seek to go back to low pressures, 
slow combustion, and large boilers. 
T am, Sir, yours respectfully, 
GEORGE Quick, Fleet Engineer R.N, 
Glenbank, Bournemouth, December 21, 1892. 





LEAKY TUBES. 
To THE EpiToR OF ENGINEERING. 

S1r,—The terms ‘‘natural draught” and ‘‘ forced 
draught” appear to me to be misleading, and Mr. H. 8. 
Maxim, in his letter in your last issue, unless he takes a 
specific boiler, misuses them, to my mind. 

In earlier days—i.e., before the modern type and pro- 
portions of the marine boiler were evolved out of the trial 
and error process of advancement and improvement, many 
boilers gave trouble at the back tubeplates, even when 
the combustion was effected by natural draught of air, 
when the amount of transmission of heat through the 
back tubeplate was higher than the design and work- 
manship would enable it to stand. 

There can be no doubt that had it been possible at an 
earlier period to have boiler trials like those conducted 
by the Institution of Mechanical Engineers, and better 
pyrometers, we should have been able to avoid many 
failures such as we now have in our warships. 

In the Iona, combustion was forced by mechanical 
means, but the attempted transmission of heat per square 
foot of heating surface was less overhead than in other 
cases of natural draught combustion. 

There certainly is such a state of matters as “ solid 
water” in a marine boiler below the furnaces. The feed 
water Mr. Maxim proposes to use is nothing like solid 
water, as sea-going engineers know, from the staggering 
of a duplex feed pump, or the clattering of the feed 
valves in an ordinary engine-driven feed pump, and I 
cannot see that the current induced by this feed water 
could effect the purpose that he aims at —first, because it 
is notsolid, and, second, that an induced current could 
not give the positive high-pressure-jet-circulation that a 
pump arranged as I showed it, could do. Mr. Maxim 
seems to object to a separate pump for the pur he 
advocates, and certainly one on the engine would do as 
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well, were it not that the pump is stopped when the 

engine stops, nor can it be started to perform its excellent 

uty when steam is only being got up in the main 
jilers. 

Note,—I do not doubt that Mr. Maxim’s trials, as 
described and conducted on his specific boiler, are right; 
my remarks above are meant to apply generally. 

Yours faithfully, 
LinpsaY BURNET. 
Moore Park Boiler Works, Govan, Glasgow, 
December 20, 1892, 








THE LOAD ON RIVETS. 
To THE Epitor oF ENGINEERING. 

Sir,—Referring! to the article on ‘‘ Deformations of 
Metallic Bridges” in your issue of the 9th inst., the 
statement is made therein that ‘‘it is inadvisable 
to load rivets as heavily in bridge trusses as in boiler 
work.” 

This is a somewhat surprising statement to be made 
without any qualification. 

I should be sorry to impose the same stress, either 
shearing or bearing, on the rivets of a high-pressure boiler 
as would be perfectly safe in an ordinary road bridge, 
while, on the other hand, smaller riveted girders, such as 
cross-girders and longitudinals in railway bridges, ob- 
viously require ample riveting ; but it would be interesting 
to know the grounds for such a general statement as that 
made in the article in question. 

Iam afraid that your contributor will find some diffi- 
culty in giving an instance of failure through deficiency 
of bkaring arca under any ordinary conditions. 

Yours truly, 
J. M. Moncrierr. 
2, St. Nicholas-buildings, Newcastle-upon-Tyne, 
December 19, 1892. 

{In regard to our correspondent’s letter, there are, no 
doubt, certain parts in a bridge in which the rivets have 
very little to do and where a low factor of safety is ad- 
missible. The trouble is, however, that in many cases it 
is impossible to say how much secondary stress comes, on 
the rivets of a bridge. Thus in a riveted lattice girder 
there are secondary stresses on the rivets at all the joints ; 
and again, in connecting the cross-girders to the main 
girders, it is impossible to decide absolutely whether their 
ends are fixed or free, as complete fixation is prevented 
by a slight torsion of the main girders, whilst at the 
same time there is certainly some degree of bending at 
the joint. Hence for these reasons we consider that in 
bridge work generally a lower nominal shearing stress 
should be used than in boiler work, where in most cases 
the loading on the rivets is fairly well determinable, and 
is, moreover, not subject to much variation. Certainly 
our experience is that many more rivets are put into 
bridge connections as a whole than would be put into 
parts of a boiler subject to an equal nominal stress, 
and an examination of Lloyd’s Rules confirms us in this 
view, as they allow a factor of safety of 5 for first-class 
work. As regards bearing stress, we have known a case ° 
of an old girder in which rivets were nearly severed by 
the excessive bearing pressure. The body of the rivet 
was apparently ground away bit by bit, till less than one- 
half of its original section was left. This we should add 
was a case of hand-riveting, probably with hydraulic 
riveting bearing pressure is less important.—Ep. E.] 


UNIFICATION OF THE NAVY. 
To THE EpIToR oF ENGINEERING. 

Srr,—Permit me to offer from an engineer officer’s 
point of view, some remarks upon “ Cruiser’s” letter in 
your issue of the 2nd inst. 

The consideration of ‘‘ what is best for the efficiency of 
the service’ demands that the legitimate and proper 
interests of each particular department, or branch of it, 
should be carefully considered and wisely adjusted. That 
zealous enthusiasm and high tone, so essential for heroic 
results, and which should actuate all the officers of a 
fighting service, can never be properly attained to where 
there is continued and undoubted cause for discontent 
and disaffection. The question, therefore, how the con- 
tinued and undoubted disaffection of the engineer officers, 
as a body, may be removed, and service in the Navy be 
rendered such that they may be led to regard it as accurd- 
ing them honourable and satisfactory recognition, is, I 
submit, a legitimate part of the general question of naval 
efficiency. 

Your correspondent asserts that ‘‘ the small amount of 
social prestige” which he says the executive rank ‘“‘has 
hitherto carried with it,” enters into the desire of the 
engineer officers. Sir, I feel confident that I am answer- 
ing for a large sumber of my brother engineer officers 
when I assure you that that assertion is unwar- 
ranted. The engineers have certainly never said as 
much of their desires, neither has it, so far as I am aware, 
ever been said by any accepted representative of those 
desires. If such, therefore, be their aims, they can 
scarcely be known to your correspondent. For myself, 
although I have always regarded the social prestige re- 
ferred to as the loyal, grateful, and patriotic tribute of 
society, spontaneously accorded to the officers of the 
‘First Line of Defence” in recognition of their public 
capacity, I havenever calculated =~ much of such pres- 
tige I could Jay claim to, and I have always enjoyed 
as much asI desired. But here I would seriously 1aise 
the question, Do the engineers as a body consider 
that by merely being included among the combatant 
rather than among the non-combatant officers, any in- 
crease in the efficiency of their department, which 
may not be equally as well secured without any such 
change, will accrue? What is required, in the iuterest 
of better discipline, where the highest discipline is of 
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paramount importance, is the power of dealing, by the 
‘engineer officer” of aship, with the minor offences among 
the men under his orders. This can be arranged for by 
the ‘‘rulers of the Navy” by the addition of a single 
clause in the regulations. By whatever designation they 
may be officiaily known, their duties are eminently of an 
executive character. Their principal duty—the propul- 
sion of the ship—is the very one which formerly belonged 
wholly to the executive branches. Their other duties, 
connected with armament, machinery, torpedoes, and 
gun mountings, are simply complementary to those of the 
gunnery and torpedo sections of the executive line of 
officers. What more, then, beyond a recognition of those 
duties, commensurate with their extent, difficulty, and 
importance, can they desire? 

The one point in your correspondent’s letter, about 
which I feel seriously concerned, is the parenthesis in the 
penultimate paragraph, in which he contemplates the 
possession, on the part of an engineer officer, of the 
** requisite mechanical and scientific knowledge divorced 
from handicraft skill.”’ It is this one vital and funda- 
mental misconception which has ever made the main pro- 
posal which runs through the letter, appear worthy of 
being considered. Imagine one who had never painted a 

icture directing artists how to paint ; a surgeon, who 

ad never dissected a subject, directing other surgeons 
as to the best methods; or a navigator directing a 
skilled instrument maker how to repair his sextant, his 
telescope, or his chronometer. ‘‘ Keeping a watch in the 
engine-room!” Very possible pastime, forsooth, till 
something breaks. Compare then the impotent pueri- 
lity of the fancied possessor ‘‘of the requisite” with the 
masterly methods of the man who knows, from actual 
ingrained practice, how as well as what to do. 

Sir, itis this ridiculous notion that an engineer can 
possess mechanical knowledge, in any dignified sense of 
the term, without that knowledge of tools and materials 
which can only come during the acquisition of practical 
skill—it is the ignorance of what an engineer owes in 
the matter of judgment and resource to the discipline 
and training which only workshop practice can give, and 
which no mere acquaintance with mechanical principles 
can supply, which seems to find so dangerous a lodge- 
ment in the minds of those of our coming naval ‘‘ jockeys” 
who aspire to take part in ‘‘ the endeavour to shape”’ the 
future of the national ‘‘ weapon,” which I feel concerned 
to witness, 

Apart from the large increase in cost, and the serious 
decrease in efficiency which such a unification as your 
correspondent discusses would inevitably entail, so little 
does the proposal bear practical consideration in detail, 
that it is not, in my judgment, at all likely to pass 
beyond that stage. 

n the meantime, however, the present engineers find 
poor contentment in the state of their department as it is, 
and such as the executive in high places, the rulers of the 
Navy, have made it. And what hope is there when our 
future rulers, with all the modern opportunities of better 
insight, can seriously bring to the consideration of wise 
reform such superficial impressions as that which, to my 
mind, are evidenced in ‘‘ Cruiser’s” letter ? 

Lastly, with reference to the social aspect of the ques- 
tion of the naval engineers. Is it not nearly time that 
that matter died a natural death? After all, there is as 
much difference socially between the various officers of 
the executive branch as there is between the most care- 
fully selected nominee of the First Lord and any officer of 
any other branch. The shiner socially gains no higher 
service distinction, and carries no more weight in his 
service capacity for all his shining. Any contention to 
the contrary only finds official warranty in the still sur- 
viving nomination system versus the public competition 
of the engineers and surgeons. Such antiquated barriers 
may support a narrow and private exclusiveness, but in 
these modern days this should find no public recognition 
in the regulations of any department of the public service. 

Starr Enernerr, R.N, 








ENGLISH COMMERCIAL ENTERPRISE 
ABROAD. 
To THE Eprror oF ENGINEERING. 

Srr,—We have read Mr. Ralph Tweddell’s character- 
istic letter both with interest and some amusement. 
Audire alteram partem is both good and instructive, and 
we appreciate, too, some of his quiet digs; as we, however, 
are, on his own showing, so entirely at one with him in 
good intentions, we must content ourselves with but one 
thrust at himself, which is surely that the particular class 
of machinery of which he has principally had experience 
is of a character which must have rendered him much 
more familiar with the risk of damage to the ship than to 
the castings. 

We do not think that we are called upon to express an 
— on the conduct of certain midd!emen, whose mode 
of doing business does more to injure the credit of English 
manufacturers than any deficiency in packing. As any- 
one knows, there are machines of all grades of quality, 
and, presumably, manufacturers have as much to do with 
the least good of these as have merchants. For our own 

rt, we always contend that, as the cost of packing, 

reight, and such like expenses is just as great on inferior 

machinery as on a better class, it makes the former 
relatively dearer to deliver abroad, and when is added 
the fact that breakdowns in distant countries are much 
more serious affairs than here at home, there is the 
strongest primd facie ground for the purchase only of 
what is good ; the buyer abroad unfortunately does not 
always look at it in the same light. 

As to middlemen generally, we presume that it may be 
demonstrated without too great difficulty that if r Shen 
were no necessity for their existence, they would cease to 
exist ; and we have at some length on a previous occasion 





tried to show the why and wherefore of this. We need 
but now say that if the manufacturer as arule had the 
time and capital to study the conditions of trade in 
different countries, to establish agencies and correspon- 
dents, and to give credit to buyers, there is no reason 
why he should not do so; only it has not yet been dis- 
covered how to put a quart into a pint measure, and 
small blame to it. 

Although Mr. Tweddell is evidently, as we said before, 
at one with us in the issue, yet he hardly seems to give 
us credit for being as patriotic as he is undoubtedly 
himself. When, however, we place before English manu- 
facturers actual and striking facts which come under our 
certain knowledge, we do so surely out of a patriotic wish 
to show manufacturers what to avoid, and how to meet 
foreign competition. While yielding to none in pride at 
the achievements of our countrymen, we think that there 
is nothing to be gained by not candidly owning toit when 
others are equal, and sometimes perhaps superior to us, 
and there can be no doubt that, whatever the bulk of the 
manufacturing establishments on the Continent may be 
like, there are not a few of the very height of technical 
excellence, and a great many more which might be well 
considered first-class. Mr. Tweddell makes light of the 
alleged superiority of our rivals in getting out detailed 
and attractive estimates, and as we ourselves pointed out 
in our former letter, there are two sides to this question, 
but we hear too often from a large number of distant 
clients that they have estimates put before them in so 
much more complete a form by French and German 
houses, that our English estimates suffer by comparison. 

Mr. Tweddell is rather plaintive about inquiries 
received direct from foreign buyers, which he afterwards 
receives through a dozen other indirect sources. We fear 
that there are many things in trade which are unpleasant; 
we, for one, groan at the constant, increasing, and often 
unnecessary competition which takes up so large a part 
of manufacturers’ and merchants’ time. Perhaps at some 
future day, when the duties of capital and labour have 
been reconciled, and co-operation exists in all things, 
there will be an era of organised effort, in which all work 
is well done, and yet nothing superfluous is done ; we fear 
we shall not ourselves live to see it, though our children 
may do so. 

We quite agree with Mr. Tweddell as to the vagueness 
of many inquiries from abroad, as, for instance, when a 
man asks for the cost of a bridge, all the information as 
to the nature of the requirement being comprised in that 
one word “bridge.” “But here, perhaps, the despised 
distributor is often, or at least sometimes, able, through 
his knowledge of the people abroad and of local circum- 
stances, to add a sufficient amount of information to 
enable the manufacturer to give an approximate estimate, 
and so take the first step towards securing the business, 
instead of choking it off. In this way he becomes as 
much of service to the maker as to the buyer, as the result 
often testifies, 

Mr. Tweddell asks the question why export agents 
wish to have their names on the goods cauk ten sell, 
It might be argued that, oe bought the goods, they 
have a right to do as they like, but we prefer to put it in 
this way, viz., we would infinitely prefer to always have 
the manufacturer’s name on, and in a great many instances 
we do have it on, but in others, where we cannot safel 
disclose to rivals the sources of supply, we are willed, 
in self-defence, to use our own name; and when we open 
a market we want to keep it. 

This leads us to —7 also to Mr. Tweddell’s strong 
hints that the user abroad would do well to put himself 
more often into direct communication with the manufac- 
turer. In a few words let us explain why he does not. 
In many cases the user abroad, especially if a foreigner, 
does not know who makes the particular thing he 
requires ; he therefore puts it in the hands of an agent, 
who either knows or will find out; even, however, did the 
user know, were he to write direct to the manufacturer, 
and ask for prices, several weeks or even mcnths would 
elapse in obtaining an offer and placing the order, 
whereas, by putting it into the hands of an agent, this 
time is saved; and if, moreover, it is the buyer’s wish, as 
it generally is, to put several manufacturers into compe- 
tition, the best offer is obtained without loss of time. 
Further than that, the freighting, insurance, financial 
and other arrangements, with which the agent, from the 
nature of his work, is naturally more familiar than the 
manufacturer, are accomplished with more economy, as 
also correspondence in foreign languages, and cabling by 
means of codes—this last a little science in itself. 

We have a considerable amount of reason to believe 
that the user abroad does buy cheaper, and when we say 
cheaper, we mean that he saves not only money, but time 
and trouble, in entrusting himself to his agent, who, if he 
knows his business, knows best where to place the work to 
his employer’s interests. 

We trust that Mr. Tweddell, and manufacturers gene- 
rally, will not think us unsympathetic in what we have to 
say. The writer of these lines was himself for eight years 
in one of the best works of this country, where the excel- 
lence of the work was the first consideration, and on first 
entering into our present business, he, for some eight or 
ten years more, acted largely as agent for different manu- 
facturers, and is consequently familiar with all aspects of 
the case, from the buyers’ and the sellers’, the makers’, 
the users’, and the agents’ respective points of view. 

At the present time, as we act chiefly for buyers abroad, 
we have to look at things from their point of view, and to 
do the best in their interests. The cutting down of prices 
is not an agreeable occupation, but it is due to limits re- 
ceived from abroad or to makers’ own competition one 
with the other. Were an agent on commission—as he 
generally is—to consult his own pocket, he would buy in 
the highest and not in the lowest market. Do makers 
find users Jess keen in their buying than merchants, may 





we ask? Most business contracts are the result of more 
or less bargaining, the seller asking a higher and the 
buyer a lower price. The proverb says Caveat emptor, 
but we ourselves think that Caveat vendor may be sai 

with equal justice. 

Mr. Tweddell (we trust he will excuse us if the direct- 
ness of his statements and queries causes us to use his 
name so often) says he would rather receive a good 
machine badly packed than a bad one delivered in perfect 
order. Let us take him at his word, and give him a case 
in point. We endeavour, when inspecting machinery 
before shipment, to see at the same time the cases into 
which it is to be put, though we cannot as a rule see it 
actually cased up. Well, not long since we inspected 
some light machines of excellent quality; the cases pro- 
vided for them were also of the best. They were ship 
to Brazil, and, to our horror, we were informed that they 
arrived in a general state of smash and destruction. In- 
vestigation proved that the makers had placed the 
machines, which were of a complicated and delicate 
nature, most carefully into the cases, and secured them 
properly against any lateral movement; the cases were 
then marked ‘‘Fragile; this side up, with care.” But 
what does the British sailor or the Brazilian wharf-hand 
think of these embellishments? The cases were doubtless 
rolled over and over, dropped on to their North Poles, &c., 
with the result described. The maker could not be per- 
suaded, however, that, though unintentionally, he was 
particeps criminis, if not the fons et origo mali. 

We tire of pointing out that the treatment which goods 
receive on board sbip is simply brutal. Everything has 
to give way to despatch for the vessel, and the proper 
delivery of the goods is a secondary consideration. A 
bill of lading is a document which empowers the shipowner 
to take the goods and the freight money, and to deliver 
the former at a particular port, agg a provided his ship 
gets there, in any state in which the said goods then 
happen to be, and at such time as it pleases him. Even 
the best of good packing will not prevent frequent injury; 
none the less, but all the more, incumbent is it to do all 
that is possible in the way of adequate protection. 

Now we may add a few words on two other subjects, 
something alien to the general purpose of this letter, viz., 
time of delivery, and recognition of complaints, in which 
we certainly do not ourselves find the foreign maker 
different to the British one. 

Time is often of the essence of the contract, yet it is 
more often that the time is exceeded than held to. Some- 
times, doubtless, this is due to strikes, accidents, and 
force majeure, but, generally speaking, it seems due to tco 
careless assertions at first, or to indifference once a 
contract is secured. 

Why is it that makers, who would justly resent an 
imputation as to the quality of their work, do not thin 
it is equally incumbent to keep their word ag to time? 
There are many exceptions, of course, but the contrary 
is far too frequent, and the consequences are too often 
most serious to the purchaser abroad, and to his agent at 
home. We could give numerous instances of losses 
incurred and connections broken from this cause. 

Then, too, as to complaints from abroad. It is not 
always possible to ascertain that everything is what it 
should be before despatch ; use abroad is often the only way 
of showing up the weak points; but when well-founded and 
certified complaints reach home, and are referred to the 
maker, how often do we meet the stereotyped fib, ‘‘ We 
have never had a complaint before.” Why is not some 
new excuse invented to take the place of one worn so 
very thin? Here, again, there are honourable exceptions, 
and many are found willing to thoroughly investigate the 
matter, with the result, sometimes, that though something 
has been wrong, it is not the makers’, and perhaps not the 
users’ fault either. We are not, of course, speaking of those 
dishonest cases when a buyer abroad seeks to magnify a 
trivial error, or invents one, so as to secure some conces- 
sion. Then itis the duty of the agent at home to discrimi- 
nate between, or in some:cases to pass on to the maker 
merely for assistance in refutation. 

We speak with feeling on the two above points, because 
it is here, between the hammer and anvil of consumer 
and producer, that the unfortunate distributor, who is 
certainly not the cause of such calamities, is generally the 
one toreceive the hard knocks, and often, also, to make good 
the losses. It is often politic for him to do this last, for 
he cannot treat his principal so cavalierly as he himself is 
treated. To reply in a casual manner, ‘‘My dear Sir, 
we are dreadfully sorry, but you are really quite too mis- 
taken,” would probably result in a prompt rupture of the 

ce, and of his connection. But if this vicarious loss 
1s politic, itis also by no means pleasant. 

Once more we find ourselves agreeing with Mr. 
Tweddell on the disagreeableness of commerce, and in 
this common bond of union 

We remain, Sir, yours faithfully, 
JNO. BrrcH AND Co. 

10 and 11, Queen Street-place, London, E.C., 

December 15, 1892. 





Pia In GERMANY.—The production of pig iron in Ger- 
many in October was 416,073 tons, as compared with 
392,166 tons in October, 1891. The aggregate production 
in the first ten months of this year was 4,004,714 tons, as 
compared with 3,687,822 tons in the corresponding pericd 
of 1891, showing an increase of 316,892 tons this year. 

GERMAN CoALMINING.—The deliveries from three of the 
——_ German coalmining districts—Westphalia, the 

arre, and Silesia—amounted in the first ten months of 
this year to 37,970,280 tons, as compared with 39,594,690 
tons in the corresponding period of 1891. It will be ob- 
served that the deliveries declined in the first ten months 
of this year to the extent of 1,624,410 tons, or rather more 
than 4 per cent, 
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STEVENSON’S FRICTION CLUTCH. 
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‘Tue friction clutch illustrated above is manufac- 
tured by Mr. Anthony Stevenson, of Seller-street 
Works, Chester. It will be seen that it is designed to 
couple a shaft to a are running loose upon it, either 
the pulley or the shaft being the driver according to 
circumstances. Upon the shaft there is keyed half of 
a male V/ wheel, and on an extension of the boss of 
the pulley there is another corresponding half, the two 
together constituting a single wheel, which runs in 
engagement with female wheels carried on pivoted 
arms. These arms are drawn towards each other by 
acord and weight, and can be pressed apart by a cam 
and lever. The nip of the female wheels tends to 

ress the halves of the other wheel hard together, and 

y the friction thus set up motion is transmitted from 
one to the other. ‘To increase the driving power the 
opposing faces of the clutch can be grooved with con- 
centric V rings fitting each other, or they can form 
an ordinary friction cone, or be flat and covered with 
leather. This clutch may be used for many purposes, 


one being in substitution for fast and loose pulleys 
in cases where it is convenient to drive by a round 


band. 
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COWPER’S TUBEPLATE PROTECTORS. 

THE serious trouble which has been experienced 
with so many of our Navy boilers, when working with 
forced draught, has naturally led to the proposal of a 
great variety of expedients intended to afford such 
protection to the tubeplates and tube ends as to render 
unnecessary the entire renewal of many existing 
boilers. Amongst these devices the only one which, 
up to the present, can be said to have fairly fulfilled 
its purpose, is the well-known so-called ‘‘ Admiralty 
ferrule,” which has undoubtedly done good service. 
The durability of this ferrule, however, has yet to be 
proved, and hence its use cannot yet be accepted as a 
complete solution of the problem, and it is most desir- 
able that other promising devices should have a 
thorough trial. It is for this reason that we now call 
attention to a form of tubeplate protector which has 
been devised and patented by Mr. E. A. Cowper, of 
6, Great George-street, and which appears to us well 
worthy of attention. 

Mr. Cowper’s long experience in hot-blast stoves has 
proved to him the reliability of good firebricks when 


tions oi temperature, and he has aceordingly devised 
a tubeplate protector of that material. Protectors 
formed of slabs of fireclay in various forms have been 
roposed before, but Mr. Cowper’s arrangement differs 
rom these in the use of the fireclay in pieces of small 
size, so held as to form a complete shield, and yet 
each free to expand and contract independently. 
Referring to the annexed engravings, it will be seen 
that the ‘‘ protector ” consists of flat pieces of firebrick 
moulded to fit the spaces between the tubes, and held 
in position by ferrules with bell-mouthed outer ends. 
In the illustrations Fig. 1 is an elevation, and Fig. 2 
a horizontal section of the tubeplate of a marine boiler, 
fitted with the ‘‘ protectors ;” aa are the tubes and 
bb are the ferrules fitted into the tubes, and having 
heads or ends projecting outside the tubeplate ¢/, these 


Fig. 4. ‘Elevation 
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heads being bell-mouthed or swelled out in a conical 
form, as shown. The ‘‘ protectors” ¢c are composed 
of firebrick, and so formed as to cover and protect 
the outer surface of the tubeplate, whilst they are 
retained in position by the conical portions of the 
ferrules. Each brick is held by four such conical 
heads of ferrules; and should the outer ends of the 
ferrules be, in course of time, injured by the fire, they 
will still, so long as any portion of the cones remain, 
hold the firebricks securely in place. 

The surface of the tubeplate is thus covered and 
shielded from the direct action of the fire by the fire- 
bricks, and excessive heating of the tubeplate or ends 
of the tubes is prevented. The cost of Mr. Cowper’s 
‘* protectors” is very moderate, and, aswill be seen, 
they can readily be applied to any boiler. We hope 
they will soon have a practical trial. 





INDUSTRIAL NOTES. 

Ir is satisfactory to find that, notwithstanding all 
the gloomy anticipations, not to say predictions, 
** during the past month, the condition of the skilled 
labour market has remained tolerably steady.” This 
is the conclusion of the Labour Correspondent to the 
Board of Trade, in his memorandum for this month, 
and he adds, ‘‘ indeed, in a few trades there has been 
some improvement.” He further states that ‘‘ but 
for the increasing dulness of the shipbuilding industry 
as orders are completed, and the stoppage of so many 
mills in the South-East Lancashire spinning districts, 
a general improvement might have been recorded.” 
His conclusion is borne out by the facts recorded from 
week to week in ‘‘ Industrial Notes” for some time 

t. In the shipbuilding centres the pattern-making, 
ironfounding, and marine Re gong together with 
the cognate trades associated with those industries, 
are very depressed, otherwise the engineering branches 
generally maintain their position remarkably well, 
the totals out of work being less than they were 
some time ago. Both the boot and shoe trades and the 





properly treated, even when exposed to great varia- 





tailoring trades are rather unusually depressed for this 
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season of the year, many persons being out of work, 
and others working short time. The building and 
cabinetmaking trades, on the contrary, are remark- 
ably well off be work, the percentage of unemployed 
being small for the time of year. The gloomiest 
feature in the industrial situation is the deadlock in 
the cotton industries. Strikes have been less numerous, 
only 44 being recorded. Of these eight were in 
the building trades, seven in the coal trades, four in 
shipbuilding, and five in the textile trades. Of the 
total membership in the 22 unions reporting, of 270,288 
no fewer than 22,342 were unemployed, as against 
19,684 in the previous month, or 8.27 per cent. as 
against 7.33 per cent. But, of the total, many of the 
— operatives are included in the aggregate out of 
work, 





The boilermakers and iron shipbuilders in their re- 
port for the present month state that there is an in- 
crease in the total unemployed and on the funds of 822, 
but of these only 659 can be classed as unemployed in 
the proper sense of the term, taking those on donation, 
signing the book, and to whom cards were granted ; 
the remainder of the increase was caused by an 
addition to the sick list and by those on super- 
annuation. The total unemployed in the three 
classes was 6304, as against 5645 last month; 
but the total number on the funds of all classes 
was 7848, as against 7026 last month. The 
percentage out of work, irrespective of sick and 
superannuated members, is 16.6 per cent., as against 15 
per cent. last month. This is an extremely high per- 
centage for so skilled a trade, and it seems to show 
that fluctuations in employment are one of the growing 
evils of our industrial system. Members earning 
20s. in any one week are not allowed to draw any 
home donation or travelling money for that week. 
The members are urged not to work more overtime 
than is imperative, on account of so many being out of 
work. At West Hartlepool it seems that the maximum 
amount of overtime agreed upon between the employers 
and the union has been exceeded, and the practice is 
to be discontinued. The apprentice question, to which 
reference was made in the columns of ENGINEERING, 
has passed into another phase, the ‘‘ apprentice card” 
being withdrawn, after consultation with the employers 
at a conference held in Edinburgh. The whole matter 
is now to be referred to a joint committee of the em- 
ployers and the operatives at an early date, with the 
view of settling ‘‘ the whole apprentice question satis- 
factorily to both parties.” The report states that the 
conference was a satisfactory one, as the employers 
showed a willingness to assist in the solution of a 
question which has been a bone of contention in 
the trade for several years past. The secretary of 
the union, Mr. Robert Knight, has been placed on the 
Commission of the Peace, a well-merited compliment. 





There are encouraging signs of improvement in the 
engineering industries of Lancashire, though perhaps 
it is too early to predict that the re. for the better 
is of a permanent character, as generally there is still 
a scarcity of orders in most departments. Still, more 
work has been coming forward here and there. Some 
of the machine tool manufacturers are better off for 
orders than they have been recently, while others 
have a fair amount of work in prospect. Boiler- 
makers also still report a fair amount of new work 
stirring. Heavy stationary engine builders are fairly 
well engaged generally, the depression hitherto not 
having greatly affected them. omotive firms, on 
the contrary, are extremely quiet in most cases, some 
having very little work on hand. In the general engi- 
neering branches the condition of trade continues to 
be unsatisfactory, the prospects at present not bein 
at all bright for the new year. But a good deal o 
overhauling and repairing work has been going on in 
the mills stopped by the cotton dispute, so that the 
engineering branches have not as yet greatly suffered 
by the stoppage of the mills. In the iron trade there 
is a slightly better tone. In some cases there has been 
an increased weight of buying, and more inquiry is 
reported, though it can scarcely be said that the 
volume of business has largely increased. Neverthe- 
less, makers seem less anxious to sell, and it is thought 
that prices have reached the lowest point. In the steel 
trade business has not largely increased, but there is no 
inclination to favour more business by lowering prices ; 
the tendency is rather the other way. The manufac- 
tured iron trade continues to be very quiet, only very 
slow business beimg reported. So far, there has been 
no serious attempt to interfere with wages or alter the 
conditions of employment. The rumours of possible 
reductions have not been realised, and no change in 
the situation is now expected for the remaining portion 
of the present year. Possibly the gleams of brightness 
may develop into better aspects with the new year. 


In the Sheffield and Rotherham district trade is still 
reported to be depressed, though in some departments, 
and more especial y in the enginecring industries, there 
is a slight improvement. The lack of orders in the 
majority of the general local industries of the district 





has been influencing other branches for the bad, as 
the forges, tilts, and rolling mills have not been fully 
employed. Business is, however, improving in the 
agricultural implement departments; orders for spades, 
forks, lawn mowers, hedging tools, &c., are coming in 
more freely and rapidly than they have been for along 
time past. There is a little quietude in the demand for 
railway material, and the manufacturers and workmen 
in those branches would welcome additional orders from 
the great railway companies. The demand for stove- 
grates and cooking apparatus of all kinds is quiet, 
though there is still considerable activity in the build- 
ing trades generally and in the Sheffield district. The 
cutlery industries in most departments have been 
more active, considerable business having been donein 
the better class of articles for Christmas and New 
Year’s presents. Some of the heavier industries show 
signs of dulness, especially in the shipbuilding 
branches, particularly plates and tools. But one firm 
has been busy completing large orders for the Russian 
Government, and for the Great Eastern Railway 
Company. The firms engaged in the manufacture 
of railway material are competing for large orders 
for Russia, and it is expected that some will fall to 
the lot of the Sheffield firms. Labour questions are 
generally quiet. There are no disputes of serious 
consequence in the district, nor have the anticipations 
of reductions in wages, which were rife some time 
ago, been realised. With industrial peace, and with 
even the slight improvement manifest in some 
branches of trade, it is hoped that the new year will 
bring an accession of business, more steady employ- 
ment, and brighter prospects all round. 





In the Cleveland district, though there is little 
apparent change in the situation, there has been more 
demand, and prices have been firmer. There is a well- 
grounded expectation of more iron being in request to 
supply deficiencies by the using up of stocks, and by 
reason of the recent purchases being from hand to 
mouth, for present requirements. There has been an 
increase in Connal’s stores, but shipments have im- 
proved, though the figures are not equal to those of 
last year. There is no improvement manifest for 
manufactured iron, but steel producers have been 
doing a better business, and the prospects are 
brighter. Indeed, the outlook may be said to be en- 
couraging, as compared with what it has been for 
some time past, though it is, perhaps, rather early to 
indulge in gratifying anticipation. There are signs of 
at least a partial revival in the shipping trades in the 
several districts of the Tees. In the Hartlepools the 
yards of Sir William Gray and Co. are full of work, 
every available berth being filled. Messrs. Withy have 
laid down two keels, and, after having been idle for 
overthree months, are again busy, with every prospect of 
full activity for some months to come. In the Stock- 
ton shipyards one firm has every berth occupied and 
is in full swing. Another firm, which has been idle 
for some weeks, has resumed bending frames, and 
plating shell. This firm is reported to have secured 
some substantial orders, insuring activity for some 
time. A third _ in the district is also moderately 
busy. In the Middlesbrough district the principal 
firm has booked orders, it is said, for three vessels, 
while another firm has one vessel to lay down. The 
marine boiler shops are more fully employed, one firm 
having had to re-start a night shift. ‘The bridge yards 
are fairly busy, in most cases employing the full com- 

lement of hands. All round the prospects are 

righter and more cheering than they were a few 
months ago, not only for shipbuilding, but for all the 
cognate branches of trade, including engineering and 
the iron and steel trades generally. 





In the shipbuilding districts of Scotland the pro- 
spects are brighter. A gratifying amount of new 
work has been placed with the Scotch shipbuilding 
firms recently ; the aggregate so placed in the month 
of November reached a total of 35,000 tons, or 10,000 
tons more than in the month previous, and 29,000 
more than in November, 1891. The builders on the 
lower reaches of the Clyde have secured about one- 
half the total tonnage, the other half going to the 
upper reaches of the Clyde and the east coast of 
Scotland. The total tonnage in hand, at present, is 
estimated at 180,000 tons, as against 172,000 at the 
same date last year. The prospects have, therefore, 
considerably brightened as compared with what they 
were recently. The launches last month were nine 
sailing vessels, total 7560 tons, and 17 steamers, total 
17,647 tons ; aggregate, 26 vessels and 25,207 tons. 
The iron and steel trades have scarcely, as yet, felt the 
anticipated revival, but signs are not wanting of its 
being prospectively realised. Inquiries show that a 
large amount of work is in prospect, and steelmakers 
are holding out for prices. The wages question has 
been practically settled, a portion of the men having 
come to terms, while the rest are expected to agree, 
so that this difficulty is out of the way. Though the 
export of iron has been rather limited, there has been 
a fair demand for home requirements, and Connal’s 
stocks have further decreased, Altogether the condi- 





tion of trade in the Scottish districts points to greater 
activity with the coming year. In the coal mining 
districts there is less disturbance than there has been ; 
the wages question seems to have settled down some- 
what in most instances. Of course, the miners are not 
satisfied with the recent reductions, but they have 
deemed it wiser for the present to acceptsuch reductions 
than risk failure in resisting them, They have, at 
least, secured employment by this means, for other- 
wise many of the pits would have stopped working. 
In most of the iron and steel industries, including 
engineering, shipbuilding, and cognate trades, the same 
course has been followed, thus averting serious dis- 
putes in a falling market. 





In South Wales the condition of trade remains very 
unsettled. The makers of tin bars and basic steel 
bars complain of northern competition, and declare 
that they are unable to compete. The revival in the 
tinplate trade has not been sustained, andtheunsettled 
stateof the labourmarket, in connection with the sliding 
scale in the steel trade, and in the coal trade, tends to 
complicate matters sorely. The disputes in the ship- 
building trades at Cardiff and Chepstow have been 
arranged, the platers having agreed to 74 per cent. re- 
duction in the wages of general work, and of 5 per cent. 
on shell. The wagesofriveters and caulkers, and of time 
workers remain as before at Cardiff, but at Chepstow 
time wages were also reduced. The latter reduction, 
at the bridge and girder shops, is attributed to the 
low wages prevalent in the Staffordshire districts 
where similar work is done. The reductions effected 
at Chepstow are: Anglesmiths 2s. 6d. per week, 
platers 3s., riveters 2s., and holders up 6d. These 
reductions only apply, however, to bridge and girder 
work ; in the boiler shops and shipyards north country 
rates remain as they were. In the large iron and steel 
works some labour difficulties still exist, and will exist 
probably until the sliding scale disputes are settled 
and are out of the way. 

In the Lincolnshire district trade continues to be 
fairly brisk in most departments of iron and steel, and 
in the boilermaking and engineering shops. In some 
cases overtime continues to be worked, owing to pres- 
sure of certain classes of work, to the great joy of the 
men in the several districts. The unfortunate dispute 
at Frodingham has affected the ironworkers at the 
blast furnaces, and the steelworkers, though the dis- 
pute originated with the sandmen over a non-unionist 
question. Now it seems to have affected the general 
body of the men at the quarries and the iron and steel 
works. The men allege that an attemptis being made 
to crush their unions, as the employers have resolved 
to act together during the dispute. 





In the Birmingham district the state of trade is 
quiet, not to say depressed. At three large Birming- 
ham firms, engaged in engineering and cognate indus- 
tries, the men are reduced to three or four days per 
week in consequence of the lack of orders. In some 
of the adjoining districts trade is not so depressed, 
and especially in the bridge building works of South 
Staffordshire. Business in pig iron, finished iron, and 
steel is very quiet in many instances, though there 
are complaints of works being nearly stopped for the 
lack of iron and steel. This, however, is exceptional. 


The allegations of the discovery of a horrible plot 
to poison the non-unionist workers at the Homestead 
Works of Messrs. Carnegie, at Pittsburg, were not 
noticed in the ‘‘ Industrial Notes” of last week, in the 
hope that fuller particulars might prove that the 
rumours were pure inventions, or at least grossly 
exaggerated. Fortunately the first reports were ex- 
aggerations, but later reports confirm the statement 
that a plot existed, and that some fata] results ensued 
from eating the ‘‘prepared food.” One man, who 
has been prominently mentioned as the prompter or 
the tool, has been arrested for complicity in the affair, 
and some sensational evidence is expected at his 
examination, Outrage and crime can never serve the 
cause of labour, or any other cause that is good, or 
that has the elements of good in it. 





The great labour dispute in the Lancashire cotton 
trade continues, and the effects of it are extending 
over a wider area, though there seem to be one or 
two instances of giving way on the part of the em- 
ployers. The distress in some of the districts is 
already appalling, especially in Oldham, Burnley, and 
a few other places deeply affected. The men and 
women belonging to the unions are fairly well looked 
after, but a large proportion do not belong to any 
union. The dispute is really not relished by either 
side ; it is, indeed, deplored on all sides, the more so 
as the questions involved will do but little to settle 
the real difficulty of the situation. If ever there was 
a case which invited arbitration, it is the present 
dispute in Lancashire. This fact cannot be denied. 





The condition of the coal mining industry continues 
in an unrestfyl state, The National Federation is 














Dec. 23, 1892.] 


ENGINEERING. 


797 








active and persistent ; its operations are now being ex- 
tended to Durham, as well as South Wales and Mon- 
mouth, and incidentally to Northumberland. The 
federation is credited with having already secured 
South Wales as part of the great organisation, but 
that is alittle premature. The chances are that it 
will, but the final steps are not yet taken. The sliding 
scale is not yet quiteat anend. At the recent confer- 
ence of miners there was a refusal to be bound by the 
majority, so that even were the scale continued the 
warfare would not be atanend. The position is diffi- 
cult and delicate, and perhaps the real solution will 
only evolve out of the National Conference to be held 
in Birmingham on January 9, 10, and 11, 1893, 
after which the Federation Conference will be held 
in the same place, on the 12th, 13th, and 14th of the 
same month—that is, in the sameweek. The first con- 
ference will discuss generally the eight hours, em- 
ployers’ liability, the Mines Amendment Bill, and 
the general wages question. 





The conference recently held at Aberdare was with 
the view of organising the forces for federation pur- 
poses, by placing before the miners the objects and 

rinciples of the federation. That held in Cardiff 

st week was for the purpose of testing the feeling 
of the men as to how far they were prepared to go. 
In reality the question has resolved itself into sliding 
scale or no sliding scale. The result so far has been 
that the federationists will act independently, and try 
their strength at the collieries rather than at further 
joint conferences. The conference has declared 
against sending delegates to any further conference 
called by the Sliding Scale Committee. But the 
number represented at the last conference was only 
about 20,550, while that at Aberdare was larger by 
delegates, and by the aggregate represented thereat. 

The action of the federation in Durham is likely to 
cause some friction, as it hasdone in Monmouthshire 
and South Wales. Two agents have been selected to 
‘© collect information,” one being sent from Yorkshire, 
the other being a local man. But the latter is well 
known as the most persistent critic of the Durham 
Miners’ Association, both in the press and on the plat- 
form. The officials of the Durham Miners’ Associa- 
tion resent this, as involving a slur upon their honesty 
in the collection and publication of information respect- 
ing the hours of labour and conditions of working. 
To what extent the newly appointed extra-official dele- 
gates will succeed remains to be seen, but, if accurate 
information be the object, there can be no very great 
harm in what they undertake. But the men of Durham 
are very loyal to their leaders, even under the greatest 
provocation to be otherwise. 

At the Teesdale lead mines the men have struck 
against the eight hours day. Butthe conditions are 
peculiar. The men are working on the moors, from 
six to ten miles from their homes, and they have been 
in the habit of so regulating the hours that they may 
return home after an absence of four days, whereas 
the eight hours would keep them five days away from 
home instead of four. Hence their resistance. 

In the other mining districts matters are quieting 
down for the remainder of the year. In the Forest of 
Dean the wages question is now in abeyance for the 

resent. In South Yorkshire there is a dispute pend- 
ing at Monckton Main over the discharge of some por- 
tion of the men, and the council of the association 
have sent an ultimatum through their secretary, Mr. 
Ben Pickard, M.P., threatening to call out the other 
men. In Derbyshire there are rumours of prospective 
strikes, but in some cases, at least, it is expected that 
mutual arrangements will be made to avert the stop- 
page of the pits. In Leicestershire and Nottingham- 
shire things are quieter, and Lancashire has no new 
disputes. 


THE VALUE OF THE STEAM JACKET. 


Second Report of the Research Committee on the Value of 
3 the Steam Jacket.* 

Mr. Henry Davey, Chairman. 
(Concluded from page 768.) 

Nos. 47-51.--Experiments on a Single-Cylinder Vertical 
Experimental Engine at Bermondsey, by Mr. Bryan 
Donkin, Jun. 

TuE following geet gue experiments were made at 
Bermondsey on a single-cylinder vertical experimental 
engine (see Figs, 14 and 15, page 799), under different work- 
ing conditionsand with various arrangements of jacketing. 
The cylinder is 6 in. in diameter, and the stroke 8 in. 
The slide-valve is provided with a Meyer variable-expan- 
sion valve. The body and both ends of the cylinder are 
jacketed, as is also the valve-chest cover; and steam is 
— to lg the — gone direct from bo 
boiler by a separate pipe. a special arrangement the 
water Pb the atndes holle-tnteet was divided into 
two portions, and the weights of these are given sepa- 
rately. The first portion consists of the steam condensed 
on the inner vertical surface of the jacket, and is due to 
the heat passing through the-walls into the cylinder, 
almost all of which is usefully employed in keeping the 


_* Paper read before the Institution of Mechanical En- 
gineers. 











temperature of the cylinder nearly equal to that of the 
steam in the jacket. The other portion consists of the 
steam condensed on the outer vertical surface of the 
jacket, and is due to the heat uselessly radiated outwards 
owing to imperfect external covering. This loss should, 
of course, be reduced to a minimum, and in these experi- 
ments a layer of good non-conducting material was placed 
round the cylinder for this pnrpose. . 

Observations of the temperatures of the cylinder walls 
were made throughout the trials, following the method 
already published in Proceedings Inst. Civil Engineers, 
vol. c., 1890, page 347. These temperatures were taken 
by small thermometers inserted in }-in. holes, drilled 
into the metal walls and filled with mercury. It will be 
seen from Tables 47 to 51, page 798, that the temperature 
of the cylinder walls was much higher with steam in the 
jackets than without. ‘ 

Experiments were made not only with and without 
steam in the jackets, but also with all the jackets filled 
up with water, which was allowed to assume a normal 
temperature before commencing the trial; a trial was 
also made with a vacuum in the ey" 4 jacket. When no 
steam is admitted into the jackets, the air in them gets 
gradually hotter, being heated by the cylinder walls, 
until it reaches a normal temperature. The same thing 
occurs when cold water is admitted into the jackets; it 
gradually becomes hotter, and then remains at a constant 
temperature. 

Experiments were made at two different speeds—about 
218 and 115 revolutions per minute. In order to shorten 
the duration of the trials, the engine was fitted with a 
surface condenser to measure the feed water, and it was 
found that trials lasting for half-an-hour agreed satisfac- 
torily with those of three hours’ duration. The steam 
pressure and cut-off were kept constant throughout the 
whole of the experiments, with the exception of No. 50, 
in which the cut-off was varied. A brake was used to 
absorb the power. 

Five experiments were made on this engine, four con- 
densing and one non-condensing. Experiment No. 47 
consisted of four trials at about full speed, with steam 
in all the jackets, without steam in any of the jackets, 
with water in all the jackets, and with a vacuum in 
the body jacket. Experiment No. 48 consisted of 
two trials at about half speed, with and without 
steam in all the jackets. Experiment No. 49 con- 
sisted of two non-condensing trials at about full speed, 
with and without steam in all the jackets. Experiment 
No. 50 consisted of twelve trials, all at full speed, made 
in pairs, one unjacketed and one jacketed, with six dif- 
ferent degrees of expansion, in order to determine how 
the changes in the ratio of expansion would affect the 
value of the steam jackets. In experiment No. 51 steam 
was admitted to the body jacket and shut off again during 
the experiment, without stopping the engine, in order to 
ascertain the effect of this upon the speed of the engine, 
the load on the brake being kept constant. In all the 
experiments the feed water always included the whole of 
the jacket water. 

Experiment No. 47. Four Trials with Different Media 
in Jackets.—The details of this experiment are given in 
Table 47, page 798, and Fig. 19, page 799, and the set of 
indicator diagrams nearest tothe mean for the first two 
trials are shown superposed in Fig. 16. These four trials 
were all made at a mean speed of about 218 revolutions 
per minute, condensing, and at a cut-off of ;§;ths. 

The first trial was made without steam in any of the 
jackets, that is, with hot air in all the jackets, and lasted 
for 34 minutes. The consumption of feed water was at 
the rate of 41.23 lb. per indicated horse-power per hour. 

The second trial was made with steam in all the jackets, 
and lasted for 52 minutes. The consumption of f 
water, including jacket water, was at the rate of 28.39 lb. 

r_indicated horse-power per hour, showing a saving in 
eed water of 41.23—28.39=12.84 lb. per indicated horse- 
power per hour, or a decrease in consumption of 31.1 per 
cent. due to the action of steam as compared with hot air 
in the four jackets. The mean temperature of the internal 
part of the cylinder: walls was 28 ~ higher with steam 
in the jackets than with hot air. The condensed water 
from the various jackets was as follows : 


ec oo 
. ‘ounds per Indi- 
Jacket. cated Horse-Power 
per Hour, 

Body jacket, inner wall... . 0.69 

ie a CUNO ae. cc - Ae 0.68 
Top-end jacket... cas a = oe 
Bottom-end jacket ie aie a 0.41 
Valve-chest ,, “a pa a 


Total jacket water a ; 2.11 


The total quantity of steam condensed in the jackets was 
therefore 2.11 lb. per indicated horse-power per hour 
which is equivalent to 7.44 per cent. of the total feed 
water. Thus for every pound of steam condensed in the 
jackets there was a net saving in feed-water consumption 
of 6.11b. The following table shows the effect of the 
different jackets on the feed-water comsumption, as de- 
termined by another experiment. 

The third trial was made with hot water in all the 
jackets, and lasted for 224 minutes, the water in the 
jackets being allowed to assume a normal temperature 

fore the observations were commenced. The consump- 
tion of feed water was at the rate of 46.27 lb. per indi- 
cated horse-power per hour, showing a difference in feed- 
water consumption of 46.27 — 41.23=5.04 lb. per indicated 
horse-power per hour, or an increase of 12.2 per cent., due 
to the presence of hot water in the jackets, as compared 
with hot air. 

In the fourth trial, which lasted for 26 minutes, a 
vacuum of 12.85 lb. per square inch below the atmosphere 





was maintained in the body jacket by putting it in direct 
communication with the condenser, the other three jackets 
being open to theair. The consumption of feed water 
was at the rate of 38.01 lb. per indicated horse-power per 
hour, showing a saving in feed water of 41.23—38.01= 
3.22 lb. per indicated horse-power per hour, or a de- 
crease of 7.8 percent. due to maintaining a vacuum in 
the body jacket, as compared with hot air in all the 
jackets. This trial with a vacuum in the body jacket 
was made with the intention of lowering the temperature 
of the cylinder walls, but a little reflection showed that 
there was no medium to convey the heat from the hot 
metal walls to the cooler condenser. The walls were 
found to remain at a temperature of 264 deg. Fahr. with- 
out parting with their heat, although exposed to the much 
lower condenser temperature of 130 deg. Fahr. This has 
since been confirmed by further experiments, and shows a 
practical result which is not unimportant. The cylinder 
walls were rather hotter with a vacuum in the body jacket 
than with hot air in all the jackets, and external radiation 
was probably diminished. 





Feed Water, including Jacket- 
Water. 


r 


Saving me to Steam 














os 
as 
Arrangement of Jacketing. | < 5 = Jackets. 
ee lon ee 
B38 ; 
2 $ y wine soe P 
| &:= = cated Horse-| Percentage 
| €2 & | Powerper | of 41.2. 
| ome Hour. 
Without steam in any of the! Ib. Ib. per cent. 
ackets .. ee és --| 41.2 ee 
With steam in two end jackets 
only *: <n ae --| $7.0 4.2 10.2 
With steam in body jacket only| 30.1 111 } 26.9 
28.4 12.8 31.1 


With ateam in all four oe | 


A trial, not recorded in the Tables, was also made on 
this engine, with the barrel jacket filled with mineral 
cylinder oil kept at a temperature of 375 deg. Fahr. by 
means of gas jets, and with steam in the other three 
jackets. The trial was made condensing, with a cut-off 
at y,ths. The consumption of feed water, including the 
small quantity of jacket water which was condensed 
during the trial, was at the rate of 28.86 lb. per indicated 
horse-power per hour, which is slightly higher than in 
the second trial of Experiment No. 47, the corresponding 
trial with steam in all the jackets. 

Experiment No. 48. Two Trials at Half-speed with and 
without Steam in Jackets.—The details of this experiment 
are given in Table 48, page 798, and Fig. 19, page 799, and 
the set of indicator diagrams nearest to the mean in 
Fig. 17. The trials were made at a mean speed of about 
116 revolutions per minute, condensing, and at a cut-off of 
ysths. With the er of the speed, which was a 
little more than half, all the conditions were the same as 
those for the first two trials of Experiment No. 47. 

The trial without steam in any of the jackets lasted for 
36 minutes. The consumption of feed water was at the 
rate of 46.25 Ib. per indicated horse-power per hour. 

The trial with steam in all the jackets lasted for 28 
minutes. he consumption of feed water, includin 
jacket water, was at the rate of 30.43 1b. per indicated 

orse-power per hour, showing a saving in feed water of 
46.25 — 30.43=15.82 lb. per indicated horse-power per 
hour, or a decrease in the consumption of 34.2 per cent. 
due to the action of steam as compared with hot air in 


‘eed | the jackets. The mean temperature of the internal part 


of the cylinder wall was 31 deg. higher with steam in the 
jackets than without ; and for these two trials the tempera- 
tures were a few degrees higher than the first two trials 
of Experiment No. 47, when the speed was about double, 
all the other conditions being the same. The total con- 
densed water from the jackets was as follows: 


ae Water. 
‘ounds per Indi- 
Jacket. cated Horse-Power 
P per Hour, 
Body jacket, inner wall . 0.68 
4 outer wall 0.68 
Top end jacket ... cd 0.32 
Bottom end ,, 0.50 
Valve chest ,, 0.25 
Total jacket water ... ane aia 2.43 


The total quantity of steam condensed in the jackets was 
therefore 2.43 lb. per indicated horse-power per hour, 
which is equivalent to 7.99 per cent. of the feed water. 
Thus for every pound of steam condensed in the jackets 
there was a net saving in feed water of 6.5 Ib. 

Comparing these results with the first two trials in 
Experiment No. 47,in which all the conditions were 
the same with the exception of speed, the effect of 
the steam jackets at the reduced speed is seen to be 
increased by about 3lb. per indicated horse-power per 
hour, thus : 

Saving due to Steam 
Jackets. Pounds per 
Indicated Horse- 
Power per Hour. 

a 12.84 


Speed of Engine. 


218 revolutions per minute ...  . . 
116 o ”» nal fe 15.82 


Increase in saving at reduced speed 2.98 


Experiment No. 49. Two Non-Condensing Trials with 
and without Steam in Jackets.—The details of this experi- 
ment are given in Table 49, page 798, and Fig. 49, 
and the set of indicator diagrams nearest to the mean 
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Tastes Nos, 47, 48, AND 49.—EXPERIMENTS ON A SINGLE-CYLINDER VERTICAL SURFACE-CONDENSING ENGINE 


WITH AND WITHOUT Stream, &c., IN JACKETS, 


AT BrerMONDSEY, BY Mr. Bryan DoNKIN, JUN. 























Engine working condensing or non-condensing . ee a se { Co ek | Non bow | 
j a | 
1. Medium in jackets.. oe oe “ -., Air. | Steam. | Water. | Vacuum} | | ; 
Jackets with or without steam .. ee at Masa ah With | With, |Without/Without) With Without With 
2, Duration of trial .. .. .. «. «hours! 0.67! 087 0.88 | 043 | 060| 047 | 0.65 0.73 
8. Valve chest pressure, pounds per square inch above | | | 
atinosphere 2° oe os oe oo 2. --| 49.7 50.1 50.8 | 50.2 | 49.5 60.2 | 49.9 50.2 
4. Steam jacket pressure, pounds per square inch above! | 
atmosphere - ee ee oe oe .| 51.8 53.6 229 | 0. |,6k8 | 0 53.3 
5. Numberof expansions .. oe a = 3.77 | 375 | 375 3.77 | 3.75 | 3.75 3.75 3.75 
6. Revolutions per minute, mean .. a - ae - | 220 =| 226.3 | 218 213.5 | 1168 | 114.9 | 220.7 | 212.4 
7. Piston speed, feet per minute, mean .., | 293 | 291 285 156 | :153 294 283 
8. Indicated horse-power, mean os << a .-| 6.56 | 6.83 | 6.32 6.36 | 3.92 3.72 | 3.80 | 4.19 
9. Mean temperature in body jacket space .. deg. Fahr.| 252.5 | 298.5 | 247.0 248.0 | 250.0 299.0 | 246.0 | 299.5 
10. * of cylinder wall, in six holes rea 260.5 290.5 | 249.5 | 264.3 | 262.5 | 295.0 | 250.0 | 297.0 
11. = = 0.06 in. from piston | | | 
deg. Fahr.| 255.8 | 284.0 | 250.0 | 266.0, | 260.0 | 291.0 | 252.0 | 2960 
12. “< initial in cylinder .. - i. 297.0 at x 292.2 | 296.3 289.2 | 297.7 
13. a eT ra ee He 223.9 Z 235.3 | 228.2 | 230.1 | 221.1 
14. on during steam stroke in cylinder ,, e 260.4 | 263.7 262.2 259.6 259.4 
15. Percentage of feed water present in cylinder as steam at 
cut-off .. 7 mA ee ae oi «a - 2.6 61.2 i 33.0 | 57.6 421 72.1 
16, Percentage of feed water present in cylinder as steam at 
release .. os * ee oe os oe o> || G87 89.2 a 59.1 883 | 715 | 95.2 
17. Jacket water, pounds per indicated horse-power per hour | | 
total oe ee ee 2° oe oe ee os 211 | 2.43 2.76 
18, Jacket water in percentage offeed water .. oo a Be 7.43 | 7 99 TIT 
19. Feed water, pounds per indicated horse-power per hour, ; | | | 
total oe ee oe ee oe oe ee e-| 41.23 23.39 | 46.27 38.01 46.25 | 30.43 62.64 35.69 
20, Feed water percentage less with steam in jackets oe 3L.1 - < o- 34.2 43.0 











* Body jacket in communication wi 


th condenser, air in other three jackets. 


TaBLE No. 50.—EXPERIMENTS ON A SINGLE-CYLINDER VERTICAL SuRFACE-CONDENSING ENGINE, WITH DIFFERENT 


Rates OF EXPANSION, WITH AND WITHOUT STEAM IN JACKETS, AT BERMONDSEY, BY Mr. BryAN DOoNKIN, JUN. 





























| | | j | 
Trial letter el as | Be a a ees aa ligew Pe > tl ae | ae 
7 =~ — ——$—_——_—_—____—____ | a ——S «| —|—_ | —_ — 
1. N jackets not in use; J all four jacketsinuse|) N | J N J. N i a a 2 N J N 
2. Durationoftrial .. = Be +» min./ 33.25 | 58.0) 30.5 97.75 | 28.0 | 92.25 34.25 | 52.25 | 31.0 | 41.75 | 24.25 | 22.0 
3. Steam chest pressure, pounds per square inch) | | | 
above atmosphere ws oe oe --| 49.0 49.9) 49.5 49.3 | 49.8 |49.3 | 49.8 | 50.2 | 50.7 | 48.5 | 49.1 | 51.1 
4, Steam jacket pressure, pounds per square inch | 
above atmosphere as ‘. es ry ee 652) .. | 613 oo WORE) 5s) [SES -. | 50.0 -- | 52.4 
5. Cut-offin percentage of stroke .. 7" --| 6.25] 6.26/ 8.33) 8.33 /12.5 | 12.5 | 18.75 | 18.75 | 31.26 | 31.25 | 50.0 | 50.0 
6. Number of expansions = are of B& 6.8| 6.0 6.0 | 4.8 4.8 | a7 | 87 2.6 2.6 1.8 1.8 
7. Revolutions per minute, mean ee o.| 219 | 222 222 219 21 217 220 | 216 214 219 224 205 
8. Piston speed, feet per minute, mean .. -.| 292 | 296 | 296 292 | 285 | 289] 293] 288 | 285 | 292] 299] 273 
9. Indicated horse-power, mean . be 4.06| 4.36) 4.48 5.18 | 5.46) 5.86) 6.56) 6.83] 7.77] 8.27] 9.61) 9.81 
10. Mean temperature in body jacket space | | | | | | 
eg. Fahr.| 225 | 301 | 227 295 | 238 | 297 | 252| 299] 267] 20: 260 | 296 
11, es of cylinder wall % 232 | 208 | 237 295 | 246) 299; 260 290] 270] 290/ 272] 288 
12, mn ‘ 0.6 in, from | 
piston os se +. deg. Fahr.| 236 | 297 | 240 204 «4246 | 287 255] 284 | 274| 281] 275! 284 
13. ~ inside cylinder * 217 | 307 =| 224 299 | 232) 209) 244) 278) 250/| 281 | 255] 279 
14. Percentage of feed water present in cylinder at | | 
cut-off * ee ns Hae os --| 35.4 | 65.9 | 33.9 68.2 | 38.1 | 66.5 | 42.6 | 61.2 | 53.5 | 70.8 | 58.5 | 77.4 
15. Percentage of feed water present in cylinder | | | 
at release .. oa oe oe oe --| 59.0 |107.9 | 62.8 92.2 | 63.4 | 96.6 | 63.7 | 89.2 | 73.9 | 85.1 | 68.5 | 87.9 
Jacket Water, Pounds per I.H.P. per Hour, | | | | | 
16. Jacket water from inner surface of body jacket! .. 0.57 0.51 ° O63; .. | O60 | .. | O64] .. 0.49 
17. me a outer pm -. 0.68 0.64 =. 0.51 } O61 | .. | 0.58 0.45 
18. - . other three jackets.. ae 1.07} a8) «2 | O24 | 0.81 | SS La 0.54 
19. ae total from all four jackets Dae 2.32 2.57 |} 2.23] j, 2.11 mA | sh 1.48 
20. ae »» in percentage of feed water | = 8.5 9.6 | 9.1 | 7.4 “3 | 6.8 oe 4.8 
21. Feed water, total per indicated horse-power | | | | | 
perhour . * mm 43 -» 1b.) 45.6 | 27,2 | 44.6 | 26.7 | 41,0 | 25.2 | 41.2 | 28.4 | 88.7 | 28.8 | 89.9 | 30.7 
22, Feed water, pounds saved per pound of jacket! | | 
water with steam in jackets .. os ° 7.9 7.0 oe 6.9 6.1 | 61 ae 6.2 
28. Feed water, percentage less with steam in | | 
jackets oe oe oe ee - | 40.4) .. | 40.1 88.5 ee | 811 | ee oo | 23.2 


TaBLE No, 51.— Experiment on a Single-Cylinder Vertical 
Surface-Condensing Engine, with and without Steam in 
Jackets, at Bermondsey, by Mr. Bryan Donkin, Jun. 


| a.m. | a.m. 


| p.m. 
. Time of observations* 11.41 | 11.47 | 12.37 
2 Body jacket, steam off or on .| Off On | Off 
3. Steam jacket pressure, pounds per 
square inch above atmosphere ..| 0.0 | 55.0 | 7.5 
4. Revolutions per minute, mean 140 265 | 190 
5. Piston speed, feet per minute,mean, 187 863 | 253 
6. Indicated horse-power, mean 4.00 7.51 5.06 
7. Temperature in y jacket | 
deg. Fahr. 240 301 246 
8. Temperature of jacket wall, mean 
deg. Fahr. 233 295 240 
8. » » cylinder wall, mean 
eg. Fahr. 250 284 250 
10. ‘0 in cylinder, maximum } 
deg. Fahr.| 239 | 253 242 
ll. in = minimum | 
deg. Fahr.| 235 2352 240 
12 “i - (in steel 
cup),t Maximum deg. Fahr. 256 | 288 262 
13. Temperature in cylinder (in steel] 
cup),t minimum deg. Fahr.| 258 286 261 


| 

* Trial began at 11.30 a.m.; the first recorded observations 
were taken eleven minutes after, at 11.41 a.m., and steam was 
then admitted to jacket. Six minutes after, at 11.47a.m., the 
second recorded observations were taken and steam was again 
shut off from jacket. Fifty minutes after this, at 12.37 p.m , the 
third recorded observations were taken. Only the body jacket 
was in use, 

t Proc, Inst. C.E., vol. ¢., 1890, Figs. land 2, pages 848 and 349. 
in Fig. 18. The trials were made at about full speed. 
With the exception that in this case there was no vacuum 
in the condenser, all the conditions were the same as 
those for the first two trials of Experiment No. 47. 

The trial without steam in any of the jackets lasted for 
38? minutes. The consumption of feed water was at the 
rate of 62.64 Ib. = indicated horse-power per hour. 

The trial with steam in all the jackets lasted for 











44 minutes. The consumption of feed water, includin 
jacket water, was at the rate of 35.69 lb. per indica 

horse-power per hour, showing a saving in feed water of 
62.64 —35.69=26.95 lb. per indicated horse- power per 
hour, or a decrease of 43 per cent. due to the action of 
steam as compared with air in the four jackets. The 
mean temperature of the internal part of the cylinder 
walls was 44 deg. higher with steam in the jackets than 


without. The total condensed water from the jackets was 
as follows: 
Fst Nee 
‘ounds per Indi- 
Jacket. cated ae ell 
per Hour. 

Body jacket, inner wall... P oe 0.75 
a a NS nA 0.81 
Top-end jacket... 0.22 
Bottom-end jacket 0.53 
Valve-chest ,, 0.25 
Total jacket water 2°56 


The total quantity of steam condensed in the jackets 
was therefore 2.56 lb. per indicated horse-power per hour, 
which is equivalent to 7.17 per cent. of the feed water. 
Thus for every pound of steam condensed in the jackets 
+ a a net saving in feed-water consumption of 

Comparing these two non-condensing trials with the 
first two trials in Experiment No. 47, 29, which were 
condensing, and had all the other conditions the same, 
the useful effect of the jackets was increased from 31.1 
per cent. to 43.0 per cent. when the engine was worked 
without a vacuum, thus: 





Saving due to Steam Jackets. 
Pounds per Indi- 
Engine Working cated Horse-Power Per Cent. 
per Hour. 
Condensing ... 12.84 31.1 
Non-condensing 26.95 43.0 





Experiment No. 50. Twelve Trials With and Without 
Steam in the Jackets, at Various Ratios of Expansion.— 
The details of these trials are given in Table 50, an- 
nexed, and Fig 20, page 799. They were all made con- 
densing, at a speed of about 218 revolutions per minute, 
and with a steam pressure of about 50 1b. per square 
inch above the atmosphere. The trials were made in 
pairs, jacketed and unjacketed, at six different degrees of 
cut-off—rsth, y.th, ith, ysth, sth, and half-stroke—all 
the other conditions remaining as far as possible the 


same, 

From Table 50 and Fig. 20 it will be seen that 
with the greatest number of expansions, 6.8 at y.th cut- 
off, the saving due to the jackets was 40.4 per cent., while 
with the smallest number of expansions, 1.8 at one-half 
cut-off, the saving was only 23.1 per cent. ; or, speaking 
generally, the saving in steam consumption due to the 
use of steam jackets increases with the number of ex- 
pansions. 

The great difference in the temperatures of the cylinder 
walls with and without steam in the jackets is clearly 
noticeable ; this difference decreases considerably as the 
number of expansions decreases. The effect of steam 
jacketing on the dryness fraction of the steam in the 
cylinder, both at cut-off and at release, is distinctly 
marked. 

At a speed of about 220 revolutions per minute, the 
cut-off giving the minimum steam consumption with 
steam in the jackets was found to be at 3th of the stroke, 
equal to 4.8 expansions. The consumption of feed water, 
including jacket water, per indicated horse-power per 
hour in this case was 25.2 lb., and the dryness fraction of 
the steam in the cylinder at release was 96.6 percent. At 
the same speed, without steam in the jackets, the best 
cut-off was found to be at ,',thsof the stroke, equal to 2.6 
expansions. Here the steam used was 38.7 lb. per indi- 
cated horse-power per hour, and the dryness fraction 
of the steam in the cylinder at release was 73.9 per 


cent, 

In Fig. 20 is shown graphically the variation of 
efficiency of the steam jacket in pounds of feed water saved 
per indicated horse-power per hour at different ratios of 
expansion, for the same speed and steam pressure ; also 
the variation of the cylinder wall temperatures, and 
of the dryness fraction of the steam at cut-off and release, 
at different ratios of expansion, both with and without 
steam in the jackets. It will be observed from the dia- 
gram that the line of steam consumption tends to follow 
that of the dryness fraction at release; the steam con- 
sumption increasing with the wetness of the steam. The 
drier the steam at release, the greater is the economy, 
the maximum economy being obtained with the steam 
practically dry at release. 

Experiment No. 51. To Determine the Effects of the Steam 
Jacket on the Speed of the Engine, and Temperature of the 
Cylinder Walls, &c.—Throughout this experiment the 
condenser was kept in action, steam was cut off at 
ysths, and the steam pressure and load on the brake 
were kept constant. Only the body jacket was used, 
steam being shut off from the other three. The object 
of the experiment was to determine the effects on the 
speed of the engine and the temperature of the walls, &c., 
when steam was admitted to the body jacket and shut off 
from it again without stopping the engine. Starting at 
11.30 a.m., after normal working conditions had been 
reached, the engine was worked for 11 minutes with- 
out steam in the jacket, and allowed to attain a constant 
speed of 140 revolutions per minute and a constant tem- 
perature of the cylinder, after which, at 11.41 a.m., steam 
was admitted to the jacket without stopping the engine. 
Six minutes afterwards, at 11.47 a.m., when the engine 
had acquired an increased speed of 265 revolutions per 
minute and the temperatures had also again become con- 
stant, steam was shut off from the jacket, with the result 
that the speed and temperatures gradually decreased. 
Fifty minutes afterwards, at 12.37 p.m., the speed was 
found to have fallen to 190 revolutions per minute; and 
had the experiment been continued long enough it would 
have decreased to 140 revolutions per minute, as at the 
commencement. Every two minutes throughout the ex- 
periment, observations were made of speed, jacket pres- 
sure, and the various principal temperatures, and these 
are plotted in Fig. 21. The principal results are also 
given in Table 51, annexed. It will be seen how quickly 
the temperatures in the cylinder increased after steam 
was admitted to the jacket; and, on the contrary, how 
they decreased, ye + less quickly, after the steam 
supply was shut off, the only heat then available being 
that shut into the jacket space and that remaining in the 
metal of the cylinder walls. The speed of the engine 
decreased considerably as this heat was gradually ex- 
hausted. 

Superheating. — Subsequent experiments have been 
carried out using slightly superheated steam both in the 
jackets and in the cylinder, With only from 35 deg. to 
58 deg. Fahr. of superheating, and using this steam in 
all four jackets as well as in the cylinder, there was an 
economy of about 26 per cent. due to the jackets, in com- 
parison with the result obtained when using the same 
steam in the cylinder alone and shutting off the jackets. 
The engines was working condensing, at ;'gth cut-off and 
at a speed of 200 revolutions per minute. The increase 
in temperature of the cylinder walls when the jackets 
were in use was about 50 deg. Fahr. 

Conclusions.—With the same or and temperature 
of steam in these experiments the hotter walls yielded 
the better results. With walls of the same temperature 
the drier and hotter the steam the greater was the 
economy. The best result with all the jackets in use was 
obtained with one-eighth cut-off or 4.8 expansions; the con- 
sumption was 25.2 lb. of steam per indicated horse-power 


per hour including jacket water; and the dryness frac- 
tion at release was 96.6 per cent., showing that in this 
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case the exhaust steam was practically dry and neither 
superheated nor wet. 
APPENDIX. 
Suggestions for Future Experiments on the Steam' 
Jacket.—The date, place, and duration of each experi- 


15 


47. 5). 








. Indicator Diagrams nearest mean. Experimeat 47. 
Single-Cylinder Vertical Surface- cnadlancinas Lage Berm‘) 
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ment should te recorded, and the names of the experi- | 
menters. 

In the description of the engine it should be stated 
whether it is single-cylinder, compound, or triple-expan- | 
sion, horizontal or vertical, condensing or non- -condens: | 
ing, and the diameters and strokes of the cylinders should | 
be given and the kind of valves mention 

he following particulars should also ‘be furnished: 


Manner in which each cylinder and receiver is jeetated | and bes other at the lowest, to test for air, steam, or 
giving dimensions for enabling the jacketed and un-, water during the experiments. Each of the other jackets 
jacketed areas of the internal surfaces of each to be | should also be provided with an air cock at its highest 
calculated. Particulars as to how the steam is supplied point, so that if air is present it may be allowed to 
to the jackets, and how they are drained, giving the | escape from time to time. 
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lengths and diameters of the supply pipes. Details of | A separate indicator should be used for each end of 
how the outer walls of the jackets are protected. | each cylinder, and the engine should be fitted with a speed 
A sufficient number of measuring tanks, &c., should perme 

be provided, to allow the feed water, and the discharges| Before the experiments commence, the valves and 

|from the jackets, drain pipes, &e., to be measured pistons should be tested for leakage, by blocking the 

separately. | engines in different positions and opening the indicator 

| Jach body jacket should be provided with a pressure | cocks. 

| gauge; and also with two cocks, one at the highest point | The body jackets should also be tested for leakage at 
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TABLE No. 52.—INDEX AND SUMMARY OF EXPERIMENTS ON THE VALUE OF THE STEAM JACKET. 
Single Cylinder Non-Condensing Engines. 
‘ ihn et | =. -2)2) : ——- ———_________— : . = 
a b c d e 9 hn | ¢ j k | 0 m | n p q r 
| . 
| s s = S Total Feed Water. = 8 
Reference to Pro- = os 3 = | Steam Pressure 3h 
ceedings of the ¢ | | & =| 2 & per Square Inch A 
Institution of Civil g | | | a a Hl é | ae hg | 33 | Saving due to Be 
— 5 | Description of |Diameter of Parts of Cylinder a & | g | sg | "  TRsg | Jackets. se 
| Authority. a Engine. Cylinder. | Jacketed. 2 Es = | = |————— |88¢ | 22 
— | | = 2. - 3 | so Bg 
Numi a E > a 3 | In In 4 H = I Ire Per- Se 5 
fember 2 8 g 2 : | “* |centage!| 2 oe 
of Experi- Page. | | 3 > b x Boiler. |Jackets.|}» °° a) per 45 
hon | A Po a Z | 4 SEES] Hour. | Of 3 fs) 
= Vol. 1889 |. | in, | ft. Ib. “| | Ib. 
1 | 705 Thomas and Laurens; 1846 i | - a = 120 sie a6 en ‘ie 8 to 10 sis 
| neceasin(| Hee | mim | EA | oarandietomens he] HB] iy | an TH |e | vim | ad | HE | 0 
f 706 le +f | 1874 eam | 7.381 Body and bottom en 210 . 4 RE 8.32 
3 {| 708 | (|p Farey & Donkin} | 874 Ditto 7.31 | Ditto 434 | 211 | 10 | 7.54 45 | 45 | 7280] 998] 180 | 7.45 
cq) HE |} ome {ume fs fo PRORLB? | oc fo: | Re] $8] Be 
5 | 707 Ditto | 1874 Ingliss a. if in wea. Tee 10 a 3200 | 612 | 19.1 
6 708 | Loring and Emery | 1875 Marine 34.1 Body and both ends | 51.2 256 | 3.5 &4.1 | 201 68.5 | 29.66 805 | 10.3 0.85 
iy f | 709-10 |\ Borodin {| 1881-8 Locomotive | 16.54 | Ditto 99.4} 301 | 3.4 50.8 Beis | os. 33.28 | 409 | 122 | 0.79 
} 710 f (| 1881-3 | Ditto | 16.54 | Ditto 93.4 368 5.1 | 516 7S. | +s 32.16 5.17 16.0 0.88 
ig f | 718-14 \ Delatona =f 1883 Corliss 21.65 | Body only 60.8 439 1to 3.9 | 158 50.8 | 80.(4 1.83 68 0.25 
| 7-18 /f \| 1888 Ditto | 21.65 | Ditto 61.6 445 | 4.4to7.1/ 171 94 |. 27.28 4.60 | 16.8 |- 0.54 
| Report | | | | 
49 | 82 & 49 Donkin 1890 Vertical 6.0 Body, ends, & valve-chest!212.4 283 3.75 | 4.19 50.2 | 53.3 62.64 26.95 | 43.0 2.56 
Tasie No. 53.—Single-Cylinder Condensing Engines. 
| Vol. 1889 | l | l | 
9 | 715 |Thomasand Laurens 1842 es ne - | 6 | 16 3 “8 - .. [80 to 32 
30 | 715 Combes 1843 os 15.35 } os oe ee pie | 20 | 6to7 |50 to 58/50 to 58 50.9 21.2 41.7 | 2.97 
11 716 | Isherwood 1860 Vertical 6.25 |Bedy, ends, & valve-chest 61.4 102 | 5.3 1.13 38.2 38.2 79.88 | 24.75 | 31.2 12.76 
12 | 716 | Ditto 1860 Beam | 90 | ody only. | 8.09 158 | ey | 861 12 o 36.37 | 0.98 2.7 0.60 
13 | 717 | Donkin 1870 Cornish bull | 70 | Do. | 6 111 4 , 161 36 ae a ae [12.9}8 
m4 717 ‘| Farey and Donkin | 1870 Beam 7.31 | Body and bottom end. | 39.8 173 | 18 9.33 | 45 45 55.54 | 10.78 | 19.4 7.72 
15 OC 718 | Hirn and Hallauer | 1873 Corliss 29.08 eo ee | 55 383 10 83.1 80 a 23.6 5.6 | 23.7 0.68 
216 | 718 | Rennie 1873 Beam 26 | es | 87 185 3.4 40.6 16.4 oa aie {81.8} | 
17 | 719 Emery 1874 Marine | 25 | ee oe | 53.8 215 | 5.1 116 79.5 26.25 3.10 118 | 
218 | 719-20 | Loring and Emery | 1875 | Ditto 34.1 | Body and both ends ry wy | ai we re * 29.06 8.38 | 11.0 | rr to 
721 \ re 1878 Corliss | 24 Ditto 50 400 5.7 158 67.2 es 24.76 5.81 | 21.5 0.67 
9 | wa if Meunier&Keller{| 15rg Ditto | 24 Ditto 50.4 | 408 | 124 (1003 | 681 ] | 2420 8.23 | 30.3 | 0.91 
20 | 722 | Fletcher 1877 Horizontal | 30 Body and both ends 53.2 372 | 4.7 192 55 to 60 ee 28.51 4.41 15 5 | 0.81 
21 | 722 Farcot 1879 Bede Corliss 89.37 Body only 27.7 327, | «15 166 61.8 61.8 22.38 3.83 | 17.1 | 
22 723 Mair-Rumley 1882 Beam pumping | 32 Body and bottomend 20.3 223 | 4.3 123 42 o> 26.46 440) 166 | 1.09 
( 727-28 1883 Corliss | 21.65 Body only 60.1 434 | 2.3to4 | 172 49.8 ws 20.09 0.29 1.4 0.26 
235 724-28 }| Dilafond 1883 | Ditto | 21.65 Ditto 59.3 428 | 4.4 ,, 8.2 | 154.2 70.4 ee 19.72 | 1.87 9.2 | 0.32 
| 728-27 )| 1883 | Ditto | 21.65 Ditto 59.9 432 | 10,, 12 | 121.7 88.8 ‘ 21.46 | 3.90 17.9 | 0.50 
| Report | | | | 
35 | a | Guzzi | 1886 Horizontal | Body and bothends 77.4| 387 | .. 25.5 | 56.6 | 187 | (23.85)6) [4.0)" | (16.8) 
36 | 5 Doerfel | 1888 | Horizontal Corliss | 21.81 'y only 55.7 499 | 5 159 62.2 on 22.57 2.77 | 12.3 0.8 
37 6 | Longridge | 1889 Ditto | 25.06 Body and bothends _ 65.1 521 | 4.2 | 488 61 50 19.77 0.50 | 2.5 0.63 
45 |25, and 44-47 Unwin | 1890 Horizontal 15.76 Body and backend 101.7 373 | 4 38.0 59.6 59.6 32.14 5.45 | 17.0 | 1.88 
47 | 8 ,, 48 Donkin 1890-91 Vertical | 6 { Body, both ends, 216.3 288 | 3.75 6.83 50.18 51.8 41.23 12.84 | 31.1 2.11 
48 | 31,, 49 Ditto 1890 Ditto } 6 { and valve chest 1149 153 | 3.75 3.72 50.28 1.2 } 46.25 15.82 | 34.2 2.43 
TabBLe No. 54.—Compound Condensing Engines. 
Vol. 1889 | | | | | ! | | 
24 | 730 | Hirn 1854-5 | Beam 116.87 & 29.41 Bodies and bottom ends 235 |194&261 4.3 (102.6}29 65.8 ws ae -» | (28.5712) [0.92)12 
25 | 730 Farey and Donkin | 1859 | Ditto 7.381&14.0 | Ditto | 86.3 |158 &218 5.5 19.8 41 41 44.48 12.74 | 28.6 2.84 
§ | 731 | Ditt f 1868 Ditto 13.19 & 24.0 Ditto 82.5 |213&292; 11 46.2 40.9 40.9 32.74 10.23 | 31.2 3.86 
= 4 731 “i (1868 Ditto |18.19 & 24.0 Ditto | 82.6 2148294) 12 87.2 | 41 4 82.74 | 4.47 | 137 © 2.81 
27 | 731 | Ditto 1870 | Ditto 7.31 & 14.0 L Ditto " | 43.7 /190& 262) 10.3 16.5 45 45 39.49 15.24 38.6 5.67 
| ow-pressure cylin-) | | 
28 | 732 Lhoest | 1873 Ditto 20.19 & 31.25 {der and receiver, the} 25 215 &205 13 119 60 ae nn . 4to5 os 
| | | latter always | | 
29 6 6| «672 | Emery 1874 Marine 16 & 25 . # 53.2 | 218 7 99.2 | 8.2 | .. 23.08 | 271 | 11.7 a 
733-4 Parer. Deskin 1875-81 Tandem 6&16 High-pressure body only 98 | 196 7.0 to 10.8} 7.86 42 i> “ee ; es | (25.5)'2 3.78 
930 {| 783-4 pe et 1875-81 Ditto | 6&10 Low ea 3 98 | 196 5.4,, 158) 989 | 42 | .. SS as [29.0}12 4 26 
| 733-5 1875-81 Ditto 6 & 10 Both bodies only 98 | 196 46,, 131) 9.46 | 42 | oe « oe | (33.9)}2, 5.55 
31 | 736 Mair | 1881 Woolf beam | 22 & 84 All bodies and ends 19.6 141&216 158 75.2 47.3 oe 26.62 9.28 | 34.9 1.72 
32 | 736 Ditto | 18 Ditto | 24.5 & 38 Both bodies only 34 282 &874, 9.6 268 71.8 | oe 19.24 1.68 | 87 | 1.35 
s 4 737. +| Kennedy & Donkin! 1887 | 3-cylinder vertical | 19&25&25| Three bodies only 5 | 2 | 7 168 80 oe 23.93 3.68 | 15.4 | 1.82 
on 738-45 } emeeie Tandem | 6&10 | Bothbodiesonly 984 197 3.5to 64) 10.96 | 587 | . 86.96 | 7.67 | 20.1 | 2.16 
¥ { Poche | ‘ Ditto | 6&10 Ditto | 97.5 | 195 7.6,, 11.1) 11.06 | 73.9 ee 36.56 8.97 | 23.9 | 1.79 
| eport | | | | | | | | 
39 | 7 Meunier | 1889 Armington —/9.45 & 14.17 Seger aaiese | 802 | 505 = 83.0 | 111 as 22.85 | 128 | 56 | 0.85 
o | 8 Oligaard | 1890 | Beam pumping | 9&1 (poe emure ends” }| %0 1788264 14.6 | 81.2 61.95] 89 | 2418] 4.49 | is6 | .. 
42 | 10, & 40-43 | : Mair-Rumley 1888 Ditto 29&47.5 | Bodies only 15.8 171&252 168 49 49 ' 18.20 1.56 8&6 1.20 
44 | 20, & 4043 { Pnglish, Dovey \! 1890 Horizontal 18&32 | Ditto. 63.6 | 509 | 126 | 1134 50 2{ 163% |toses | 4.60 | 19.0 | 1.18 
46 25, & 44-47 | Unwin 1890 Ditto 8.73 & 15.76 Bodiesand back ends. _ 96.1 | 352.4 9.3 45.65 67.8 67.8 21.06 1,54 7.3 2.40 
TaBLE No. 55.—Compound Non-Condensing Engine. 
Report , | | : | | | { | | | 
33 | 7 \ Meunier 1889 Armington 9.45 & 14.17 | 208 ' 499 ee 84.4 | 117.3 ee 26.29 104, 4.0 1.18 
TaBLE No. 56.—Triple-Expansion Condensing Engines. 
| Report | | [ rm ‘ | | ! 
| 230& | 888 | | 
a oe | Reynolds 1880 | Vertical inverted | 6 & 8 & 12 eee, { (298 & | 407 & } 26.5 72.1 | 192 | 192 | 1642 286 174 | 3.99 
| | 299 | 747 | 
43 | 15, & 40-43 | Davey and Bryan | 1889 Ditto {8£i0°)  aubodiesandends | 22.9| 1374 30 | 1380, 1904/88 Raree a77 1038 | 1.72 


\ 





1 In No. 8 the lower line i 
line is the mean of six. 
less coal per indicated horse-power per hour. 
expansions. Feed 


three experiments, the second of seven, and the third of eight, grouped according to the arrangement of the jac 


six, grouped according to their number of expansions. 


power per minute. 


the usual steam pressures, the pistons and cylinder 
covers being removed if possible, or by steam being ad- 
mitted to the jackets and the indicator cocks opened 
before steam is admitted to the cylinder. 

The quantity of steam condensed in the jackets when 
the engine is standing, should be ascertained by admitting 
steam to them at the usual pressures, and measuring the 
discharge from each. 

Throughout the whole of the experiments the quantities 
of feed water, circulation or injection water, jacket water, 
drain water leakage from valves or stuffing-boxes, an 


water from the steam separator should be measured. The Th 


s the mean of two experiments with about the same number of expansions. 
2 No. 16 is the mean of two, and No. 18 of four experiments. 
5In No. 23 the first line is the mean of four experiments, the second of ten, and the third of seven, 
-water with low-pressure steam in jackets. 


In No. 7 the upper li 
3 Percentage lees thermal units 


7 Saving due to high-pressure steam in » ong 
keting. In No. 
40 Brake horse-power. 11 Per brake horse-power. 


discharge from each jacket should be taken separately, 
and the temperatures of the feed water, and of the circula- 
ting or injection water should ke noted. 

e readings of the speed counter and the pressure 
gauges should be all noted at regular intervals. Sets of 
indicator diagrams should be taken at regular intervals, 
each set oe of a diagram from each end of each 
cylinder, taken as far as practicable simultaneously. The 
highest and lowest pressure in each cylinder should be 
ascertained from the diagrams and recorded, for allowin 
the range of temperature in each cylinder to be calculated. 
@ mean effective pressures and ratio of expansion 


ne is the mean of four, and the lower line of two. In No. 8 each 
rejected per indicated horse-power per minute. 4 Percentage 
pss ding to their ber of 

8 In valve-chest. In No. 30 the first line is the mean of 

84 the upper line is the mean of five experiments, and the lower of 
12 Percentage less thermal units rejected per indicated horse- 





should be calculated from the diagrams and recorded, 
and the indicated horse-powers worked out. The per- 
centage of moisture in the steam should be recorded if 
known. The kind of lubricant used for the cylinders 
should be stated, and the same quantity per hour should 
as far as possible be supplied during comparative trials 
with and without steam in the jackets. 





BELGIan Coat ConsumptTion.—The consumption of coal 
in Belgium during the last four years is estimated as 
follows: 1888, 14,344,750 tons; 1889, 14,631,208 tons ; 
1890, 15,862,207 tons ; ard 1891, 15,073,084 tons. 
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THE WORLD’S COLUMBIAN EXPOSITION 
OF 1893.* 


By James Drepcr, Member of the Royal British 
Commission. 
(Continued from page 766.) 

13, Department of Publicity..-Amongstthe several novel 
and ingenious features connected with the organisation 
and arrangement of the World’s Fair, a few words should 
be said about the Department of Promotion and Publicity. 
The special object of this department, which was estab- 
lished quite early in the history of the Exhibition, has 
been to disseminate information, and to attract attention 
to the Fair in all parts of the word. Major Moses P. 
Handy, the chief of this department, has recently supplied 
some very interesting information about the work done 
under his supervision. The department was organised in 
December, 1890; its first object was to overcome indif- 
ference and prejudice that existed abroad, and to make 
known the aim and scope of the great undertaking. 
Organised communication was first of all established 
between the department and the press of the United 
States, and in fact of all newspapers throughout the 
world. Articles, written in more or less glowing terms, 
explaining the purpose and importance of the Exhibition, 
the remarkable suitability of Chicago and its site, and 
the advantages to be derived by exhibitors and visitors, 
were scattered broadcast throughout the world ; of course 
the largest editions of these articles were published in 
English, but translations in French, German, Spanish, 
Portuguese, Swedish, Danish, and Italian were also 
sent out wholesale. In answer to these preliminary 
appeals, some 2000 newspapers and other publica- 
tions placed themselves in communication with the 
department, to which a flood of periodical literature 
steadily set in. For a considerable period the depart- 
ment was the only source in America whence information 
could ba obtained, and whilst, as may be expected, those 
newspapers that limited themselves to reprint the items 
furnished them, spoke uniformly in glowing terms of praise 
about the Exposition, it is also worthy of note that but 
very little hostile criticism was offered. It should also 
be placed on record, in justice to Major Handy, that, 
with the unlimited opportunity and temptation which 
he had to circulate highly-coloured and exaggerated 
statements about the future importance and magnitude 
of the Exhibition, everything which has been issued from 
his department has been fully justified by results, In 
the course of a few months the work of publicity grew 
to very large dimensions, until at the beginning of the 
present ~~ some columns of printed information were 
sent each week to no less than 23,509 addresses in the 
United States; in addition to this, 13,846 similar com- 
munications were forwarded every week to foreign 
addresses, distributed amongst 75 different nations and 
colonies. On the other hand, the list of newspapers, 
daily and wen copies of which poured into the 
department at Chicago numbered no less than 15,000; 
on an average each of these papers was supplied with 
Exhibition official literature to the extent of 60,000 words 
a month, more than half of which came back as reprints 
into the department. These reprints were all classified 
and pasted up in enormous albums, which of themselves 
would form an interesting exhibit, and bear admirable 
testimony to the industry of Major Handy and his staff ; 
not, however, that all these cuttings were collected in the 
department; on the contrary, “clipping bureaus ”—to 

uote an expressive Americanism—all over the United 
Fadl were employed to collect and forward every item 

ublished about the Exposition. The average number of 
 Aescen and other mail packets posted per day in Chicago 
from this department is about 9,000, and it is stated that 
the work is increasing even at the present time. Another 
important branch of labour connected with the Bureau of 
Promotion and Publicity has been the pergentiee of 
more serious and high-class articles upon the Exhibition, 
for publication in magazines, encyclopedias, &c., and 
most of the small outline woodcuts which have familiarised 
the world with the general outward appearance of the 
principal buildings have also emanated from this depart- 
ment. As to the future, I cannot do better than quote 
Major Handy’s own words: ‘‘ Up to the opening of the 
Exposition, and for some time thereafter, probably the 
department will send out to the press articles calculated 
to create a desire on the part of the people to visit the 
Exposition, to inform them how best to reach Chicago 
and avail themselves of its accommodations. It will 
endeavour to furnish intending visitors with all informa- 
tion they may need to enable them to do the Fair and 
Chicago with comfort, pleasure, and the best advantage.” 
All this, however, will form a small part of the duties 
which lie in Major Handy’s immediate future. ‘‘The 
department is about entering upon the task of preparing, 
editing, revising, and superintending the publishing of the 
cfficial guides and the official catalogues of the Exposition. 
This involves an immense amount of careful, painstaking 
labour. The department is already engaged in the col- 
lection of material for the official history of the Expo- 
sition to be published by the Government. This is likely 
to be in proportion about equal to the ‘ Encyclopedia 
Britannica,’ and must contain much technical and 
statistical matter.” It is quite needless to observe that 
the active and successful prosecution of all this work has 
been attended with a very large outlay ; the results, how- 
ever, that have been obtained appear fully to justify the 
expense. Such a stupendous organisation for advertise- 





* This paper (which was read in abstract before the 
Society of Arts on December 7) was illustrated by a 
large number of lantern slides, most of which were pre- 
pared from photographs kindly supplied by Mr. C. D. 
Arnold, Official Photographer of the Exhibition. 








ment would of course have been wholly unnecessary for 
any International Exhibition held in Paris, London, or 
New York, but the organisers of the World’s Fair fully 
realised from the commencement how much the world at 
large, and even their own countrymen, stood in need of 
education about the City of Chicago and its resources, and 
how difficult it would be to make any one realise the 
scale of magnificence on which the Exhibition was planned 
and has been carried out. 

Probably nothing has contributed so much to a popular 
understanding of the extent and beauty of the Exhibition 
as the large coloured plates that have been issued by the 
Department of Promotion and Publicity ; some of these 
plates represent the principal buildings, but the most 
important is a birdseye view of Jackson Park. Although 
their production must have been very costly, they have 
been distributed with a lavish hand all over the world, 
and they prove conclusively that in this particular branch 
of art printing, Chicago can hold her own against any city 
in Europe. 

14. Building Materials —The materials which enter 
almost exclusively into the construction of the buildings 
are steel and iron, timber, and fibrous plaster; this last- 
named was used on a large scale and with great success at 
the Paris Exhibition of 1889. All the elaborate architec- 
tural decorative effects are produced in this material, and 
it may be readily imagined how large a staff of skilled art 
workmen have besn employed. Statuary, moulding, and 
miscellaneous ornaments have been made on the grounds, 
although sculptors and modellers have been kept busy, 
not only in the United States, but also in Europe. At 
first this art work was produced in a special atelier, but as 
soon as the Horticultural Building was sufficiently ad- 
vanced it was converted into an art workshop of magni- 
ficent proportions. Especially beautiful will be the 
monumental fountain of the American Republic, executed 
by McMonnies, of New York, and referred to elsewhere. 

The foundations are almost in all cases of the true 
Chicago type—that is to say, they consist of broad plat- 
forms, whose areas vary with the weight they are to 
carry, placed at suitable intervals, and entirely inde- 
pendent of each other. The nature of the ground renders 
this arrangement a desirable one, but whereas in the per- 
manent buildings of Chicago these foundation platforms 
are constructed of steel beams and concrete, in the tempo- 
rary buildings on Jackson Park timber is substituted for 
steel, and the concrete is chiefly omitted. In preparing 
these foundations the ground is excavated to the desired 
depth, and levelled to receive a close planked platform of 
the requisite size; on this platform heavy timbers are 
piled in tiers at right angles to each other, the whole nang 
bolted together, and when the necessary height is reach 
the foundation is finished by close planking laid to receive 
the superstructure, whether timber or iron. In seme 
few instances, such as the Administration Building, the 
piles have been driven beneath the main — of the 
great rotunda, but the foundation just described may be 
accepted as the general type. Within the space inclosed 
by each building similar foundations are laid at frequent 
intervals to carry the flooring, and it may be mentioned 
in this place that very great advantages, as regards expe- 
dition in erecting the buildings, were obtained by finish- 
ing the floor of each before the heavy superstructure was 
commenced. A firm and level platform was secured by 
this means, and the amount of damage done to the floor 
was not so great as might be imagined. The exterior 
walls of the buildings (with the exception of the Fine 
Arts) and most of the internal framing, are of timber; as 
regards the exterior, the main framing is covered with 
light timbers nailed diagonally in place, with narrow 
spaces between them to serve asa key forthe plaster. The 
external and internal surfaces are carefully rendered upon 
the coarse internal body of plaster, and the enrichments, 
prepared as already described, are then added. In the 
majority of cases timber stanchions serve tocarry the iron 
and steel roofs; in one or two instances, notably in the 
Fine Arts Building, and in the Mines and Mining Build- 
ings, iron columns are used ; in others, such as the main 
roof of the Manufactures Building, and in the Electricity 
Building, the arched ribs start direct from base-plates 
laid upon the timber foundations; in other cases, again, 
such as the Administration Building, the dome of the 
Horticultural Building, and the Government Building, 
the standards form a continuous structure with curved 
ribs supporting the dome. In all cases the leading 
characteristic of the iron and steel work is its remark- 
able lightness. It is also noticeable that the same types 
of construction run through, not only every building, 
but in all the different members of each baling, from 
the vast ribs of the Manufactures Building to the light 
purlins and small connecting girders. The type is 
that of open lattice, the dimensions of which are cut as 
fine as prudence will allow, while any apparent deficiency 
in strength is fully compensated by elaborate systems of 
cross-bracing. It must be remembered that, although 
these buildings have to serve only a temporary purpose, 
the material employed in their construction will be called 
upon to fill other permanent uses, and that during the 18 
months of their existence at Jackson Park they may have 
to withstand strains as great as if they were intended to 
last for 20 years. The engineers of the Exhibition had 
therefore, to design work which should really be of a 
permanent character. There is no doubt that the special 
and uniform type of construction they have adopted con- 
duced very largely to the rapid execution of the iron work 
by the various contractors entrusted with its execution. 
Such contractors in the United States enjoy a well- 
deserved reputation for turning out a work of high 
character with great rapidity. An illustration of this 
recently came within my notice. A certain foreign 
railway in an English colony was urgently in want of 
some extensive bridge work to complete its line and con- 
vert it into a revenue-bearing property. Tenders were 








asked for from English and from American bridge con- 
structors, the urgency of speedy delivery being insisted 
on in each case. ‘The English tenders—which, by the 
way, were somewhat higher than the American—under- 
took delivery in eight months; the American constructors 
offered to deliver within eight weeks. Needless to say 
the latter firm obtained the order, and filled it. This 
little illustration explains other things than the rapidity 
with which the ironwork of the Columbian Exposition 
has been completed. Of course the various buildings 
were erected by different contractors, so that the whole 
work could be pushed forward simultaneously; and as 
three shifts of men were constantly employed, every hour 
in each 24 was utilised. The Art Building, on account of 
its more valuable contents, has been constructed with a 
special view to its safety from fire. In this case steel is 
employed throughout, with outer and inner walls of 
brickwork. It may be mentioned here that in all cases 
the specifications in which the tenders for the ironwork 
were prepared, are as rigid and carefully drawn as for 
any first-class and permanent building. The exterior and 
interior surfaces of all buildings are covered with paint 
or fire-resisting compositions, and the vast areas to be 
covered suggested to the fertile American mind some 
device more rapid than, and as efficient as, the brush. 
The paint is applied by a spreading nozzle, through which 
it - forced by the agency of air compressed by an electric 
motor. 

It may now be convenient to describe rapidly the dis- 
tinctive features of the various main buildings; these 
were referred to prospectively in the paper read last 
year before the Society ; and those remarks may be sup- 
— now by some facts drawn from the actual work 

one. 

15. Administration Building.—The Administration 
Building is placed at the west end of the great court 
formed by the long range of facades of the principal 
halls ; it faces eastward and looks towards the lake. ‘ihe 
architect is Mr. Richard M. Hunt, of New York, Presi- 
dent of the American Institute of Architects. Its esti- 
mated cost is 110,000/., and its dimensions are very large, 
It occupies an area of more than 250 ft. square, and the 
general design consists of four corner pavilions, 84 ft. 
square, connected by four walls, in which are the main 
entrances. The inclosed space forms a rotunda 120 ft. 
in diameter and 220 ft. high. The four great portals, one on 
each side, are 50ft. wide. The public will be admitted to 
various exterior galleries, the highest of which is 200 ft. 
from the ground within the dome. The corner pavilions 
will be occupied as offices for the various departments of the 
Administration, but the building will not contain exhibits. 
Immediately in front of the Administration Building will 
be a monumental fountain designed by Mr. Frederick 
McMonnies, of New York. This great fountain, which 
by night will be brilliantly illuminated with electric light 
and colours, is placed in a basin 150 ft. in diameter. The 
lip of the basin is about 10 ft. above the level of the grand 
basin. In the centre of this fountain will be a ship bear- 
ing a triumphal car, with a female figure of Progress 
seated thereon. The boat will be propelled by six heroic 
figures, wielding gigantic sweeps, these figures will re- 
present the Arts and Sciences. A winged figure of Fame 
will be at the bow, and Time, represented by an heroic 
figure, steers the boat. The highest point of this group 
will be 35 ft. from the level of the basin, and the distance 
between the tips of the two sets of oars will be about 60 ft. 
Around the edge of this basin are sea-horses leaping under 
their riders’ blows. Ingenious sprays of water will form 
a mist and give animation to the fountain, which is full 
of spirit. A —_ cascade of water will pour from the lip 
of the basin, and pumps with a very large capacity will 
serve the fountain. 

16. Machinery Hall.—The Machinery Hall, which is one 
of the great buildings in the central court, is 850 ft. long 
and 500 ft. wide, with an annexe of 500 ft. by 550 ft. ; the 
east front faces on the central court, and the north adjoins 
the Administration Building. Three main galleries occupy 
the length and width of the area; they are about 130 ie 
wide, and are crossed in the centre by a transept of the 
same width. The rovfs of these galleries and transept 
are in each case semicircular, the height of springing of 
the arch being about 22 ft. from the floorlevel. Each rib is 
free to turn on three points—the two bed-plates and a 
central point at the summit of the roofs. The ribs thus 
consist of two half arches connected by a central pin, 
and constructed of light iron lattice girders of the type 
already referred to, excepting at the base and the summit 
of the arch, where solid panels are introduced for the 
whole width of the rib, which is about 6 ft. At the inter- 
section of the transept, the ribs of which cross those of 
the galleries at right angles, the former are so spaced as to 
serve as the base for the rectangular iron framework that 
rises above the top of the ribs, and forms the foundation 
for three flat domes of 130 ft. in diameter, rising to the 
height of more than 50 ft. above the ribs. By this ar- 
rangement the arched framework of the transept is re- 
moved, and its place is taken by the series of three domes 
rising to a height of. about 130 ft. above the floor. The 
domes are circular in plan, and the space between the 
lower boundaries and the corners of the rectangular frame 
above spoken of, as resting on the arched ribs, is filled in 
with a flat roof. At each corner of the building is an 
entrance pavilion, surmounted by a domed roof, and in 
the centre of the north and east sides there are large 
entrance porticos flanked by towers 200 ft. high. Outside 
the arched galleries just described, and surrounding the 
building, are flat-roofed courts framed in timber and 
sheathed with fibrous plaster. These courts are in two 
storeys, affording an extensive promenade on the ground 
floor, and a large gallery space above. The longitudinal 
framework of the iron portion of this structure is very 
elaborate, and cannot be described in so brief a notice as 
the present; the roof is to a large extent covered with 
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glass, and, so far as can be judged, the arrangements pro- 
vided for lighting and ventilation cannot fail to be satis- 
factory. The building was designed with a view to erect- 
ing it hereafter as a great railway station, to which 
purpose it can be admirably adapted. The construction 
of the annexe calls for no particular comment, nor does 
that of the power station adjoining. This power station 
will form probably one of the most interesting parts of the 
machinery section, as it will contain the boilers, engines, 
and dynamos for generating all the power required 
throughout the Exposition, about 24,000 h.p. The 
various units of this station will constitute exhibits. The 
adoption of electricity on a very large scale for driving 
the machinery in motion, will be one of the new depar- 
tures at the Columbian Exposition ; it will be exclusively 
used in the annexe, which is framed wholly in timber, but 
in the main hall, steam will be employed, As inthe Paris 
Machinery Hall, overhead rails will run from one end of 
the building to the other, and on these, travelling plat- 
forms will be placed for the convenience of visitors. 
These platforms will be electrically driven. 

17. The area of the Machinery Hall is 174 acres, which 
is divided as follows : 





Square Feet. 
Main hall... oie ee a ... 425,000 
Annexe ses ise as 269,990 
Total 694,990 


This area is not quite so large as that of the Machinery 
Hall and its annexes at the Paris (1889) Exhibition. As, 
however, it is hardly to be expected that foreign nations 
will require so much space for this class of exhibit in 
Chicago as they did in Paris, it might have been supposed 
that the space allotted to American exhibitors would 
have been sufficient for the purpose. This does not 
appear to be so, however, and, according to the report 
of Mr. L. W. Robinson, the demands for space are 
altogether out of proportion with what can be supplied. 
The statement that there are 174 acres of floor space is in 
itself somewhat misleading, because from this total many 
important deductions have tobemade. These deductions 
are approximately as follows : 

Square Feet. 

Stairways, restaurants, entrances, &c.... 
Foreign sections... ne ost ee 
Power plant for engines and dynamos... 
Engines for driving American exhibits 
Deduction for aisles, avenues, and 

passage-ways 
Total net space 


175,000 
112,974 
3,000 


116,675 
220,351 


It will be seen from the foreguing figures that the space 
available for American exhibits and machinery sinks into 
really insignificant proportions ; that this is so will be a 
cause of deep regret and disappointment to those 
American manufacturers who will be unable to display 
their specialities with advantage, and also to the 
numerous foreign visitors, to whom the show of 
American machinery will be one of the principal attrac- 
tions. It would seem, indeed, that unless some very exten- 
sive annexes be made to this building, the Machinery 
Hall will be a general source of disappointment, because 
it will bs incapable of doing full justice to that branch of 
American industry which has made such prodigious pro- 
gress during the last few years. Six months ago the 
applications for space represented more than four times 
the total amount available, and the unsatisfactory pro- 
blem which Mr. Robinson is called upon to solve, is to 
satisfy exhibitors who require 900,000 ft. of space with 
one fourth of that amount. Those who call to mind the 
American section inthe Machinery Hall of the Centennial 
Exhibition, in 1876, will remember that it was densely 
crowded, and yet it covered an area of more than 
100,000 ft. greater. It is true that on that occasion 
exhibits relating to electricity, to transportation, and to 
mines and mining, were all grouped within the Machinery 
Hall ; but in 1876 none of these classes occupied a — 
deal of space. At Chicago a vast building has n 
allotted to each of these groups, and the prospects are 
that they will be densely packed with exhibits. When 
the progress that has been made during the last 18 
years in mechanical arts is borne in mind, there is no 
reason for surprise that the demand for space is far 
greater than the supply, and it would almost appear as if 
the organisers of the Exposition had lost sight of the fact 
that the pressure in this department will be unprece- 
dented. Mr. Robinson, the chief of the department, 
writes at a recent date in a somewhat desponding tone as 
follows: ‘* Either three-quarters of the applicants must 
bea left out, or cut down to one-fourth of the space applied 
for, or finally the chief of the department must take upon 
himself the responsibility of placing on the space avail- 
able the representative firms who have applied, and 
eliminate the less consequential applicants. Thus the 
manufacturers of the country will suffer greatly by not 
being able to make as full a display of their products as 
they would otherwise be entitled to ¢'o, and there will be 
mary strong and enterprising concerns who will not be 
represented. Unless additional buildings are provided, 
the whole brick and tile industry will not find a place, 
nor will fire engines and fire-extinguishing apparatus 
secure a location. Besides these, heavy machinery, like 
drop hammers, steam hammers, and machinery requirin 
fire for its operation, like forges, special boilers, gas an 
oil machinery, must be omitted.” 

18. Agricultural Building.—This building will be de- 
voted to the exhibition of agricultural implements and 
processes, and of food products. It is 800 ft. in length by 
500 ft. wide, and its facade has been planned to har- 
monise with those of the other buildings on the main 
court. It is not a lofty building, its general cornice line 


for American exhibits 


being only 65 ft. above the ground; its general archi- 
tectural features are a great rotunda forming the principal 





entrance, and four large corner pavilions connected by a 
lofty colonnade. The rotunda is 100 ft. in diameter and 
130 ft. high ; this rotunda is roofed by a flat dome heavily 
enriched with mouldings and colour. Apparently the 
Agricultural Building is not well fitted for the effective 
display of exhibits. ‘Two central galleries 95 ft. in width 
intersect each other on the longer and shorter axes of the 
building; these are roofed by iron trusses of the usual 
light construction, and being 75 ft. high, these two 
galleries will be extremely effective; the remainder of 
the space is, however, divided up into narrow spans of 
about 25 ft., with the exception of two of 48 ft., and as all 
these are wooden structures, with numerous and heavy 
posts to carry the roof, the general effect cannot be very 
satisfactory. The effect of size will further be interfered 
with by the numerous galleries, about 25 ft. above the 
ground, introduced into most of the narrow spans ; it will 
probably be found difficult to light the interior of this 
——e satisfactorily. But if the interior of the Agri- 
cultural Building should leave anything to be desired, 
the beauty of its exterior cannot fail to attract universal 
admiration. The whole internal space of this building 
will not be devoted to exhibition purposes. The agricul- 
tural interests in the United States are so vast that it was 
considered desirable to provide special accommodation 
for the various farmers’ associations, which are very 
numerous and important. Accordingly space has been 
reserved for a suite of committee rooms and information 
bureaus on the ground floor; while above is a spacious 
assembly room for agricultural congresses. The building 
does not represent by = means the only allotments for 
agricultural interests. There will be various annexes for 
dairy and forestry exhibit:, saw mills, the leather in- 
dustry, &c., and in this connection I am glad to say the 
London and Provincial Dairy Company, of which Mr. 
Watts is the managing director, is erecting a very 
beautiful pavilion, in which the most advanced processes 
and machinery of dairy farming will be represented. I, 
for one, shall be much disappointed if this exhibit does 
not take a front rank amongst all the similar industries 
of the United States. A very large open area will be 
devoted to the exhibition of cattle, and there will be a 
great covered arena for the same purpose, while long 
rows of shedding will provide ample and suitable accom- 
game for live stock which will be brought to Jackson 
ark, 

19. Electricity Building.—The chief external feature of 
the Electricity Building, which is 690 ft. long and 345 ft. 
wide, is a number of high and ornate towers, which are 
framed in timber, covered with plaster. Internally it 
possesses no very striking features, though the central 
aisle and transept are of considerable dimensions. They 
are 115 ft. wide, and the trusses carrying the roof are 
112 ft. in height. These trusses are open-braced steel- 
work, starting from the ground with a vertical outer 
member for a height of 75 ft., while the inner member is 
curved almost from the floor-line to the centre of the truss 
overhead. Above the 75 ft. just mentioned the outer 
member is straight, and inclined to the maximum height 
of 112 ft. The trusses are placed 23 ft. apart, and the 
intersection of the nave and transept are made of diagonal 
ribs of the same character as the others. The rest of the 
building is covered with a flat roof, supported on deep 
timber trusses of 23 ft. and 66 ft. spans, the whole floor 
area on each side of the central aisle being broken up 
with timber columns placed 23 ft. apart. These all carry 
the upper gallery, while a certain number are extended 
to support the timber roof trusses, 

The net space available for exhibits in the Electricity 
Building is 185,000 square feet; of this 68,000 has been 
allotted to foreign countries, leaving less than 120,000 ft. 
for American exhibitors, apparently a very small and in- 
sufficient area for the proper display of an industrial science 
which has during the last ten years made such enormous 
strides in the United States. The principal groups will 
approximately occupy the following areas: Dynamicelec- 
tricity, including station work, 40,000 square feet ; rail- 
ways, 20,000; mining, 5,000; telephones and telegraphs, 
7,000 ; power transmission, 6,000; miscellaneous, about 
40,000 square feet. These spaces will be divided amongst 
700 exhibitors, and there will be approximately 300 
foreign exhibitors, bringing up the total in this build- 
ing to 1000. Collective exhibits will probably be more 
frequent in the Electricity Building than in any other 
part of the Exhibition, so far as the American section is 
concerned ; in this section there will probably be not 
more than 300 separate —. This arrangement pre- 
sents i advantages, one of which is economy of space, 
and that this was an absolute necessity is shown by the 
fact that the serious applications for space amounted to 
more than 500,000 ft., or nearly five times as much as 
could be given. One especially interesting feature in the 
American section will be a number of personal exhibits 
made by famous living electricians, who will in many 
cases conduct a series of experiments connected with their 
special lines of research in ~ during the course of the 
Exhibition. Professor John P. Barrett is chief of the 
Electricity Department. He was specially qualified for 
this important position by much admirable work that he 
has done during the 30 years that he has served as 
electrician to the municipality of Chicago. 

The Electricity Building must not be confounded with 
that devoted to the generation of power to be employed 
in lighting the buiidings and grounds, and for the trans- 
portation services. This installation forms part of 
the Machinery Hall, and will be largely under the charge 
of Professor Barrett, who, speaking about this instal- 
lation, says: ‘‘Electricity will light the entire grounds 
of all the Exposition and all the buildings. By means of 
electrical power transmitted from a common centre all the 
machinery in all the buildings will be operated. Pas- 
senger and freight elevators in the large buildings will be 
operated by electric motors. The only passenger railway 





on the grounds will be electrical. Tke omnibus line of 
lagoon passenger boats will be operated by storage 
batteries. Ventilation by exhaust fans in the buildings 
will be conducted by means of motors. The spectacular 
and other fountains upon the grounds will be electrical, 
Other uses will be made of electricity in minor directions, 
and small motors will be made to operate an infinite 
variety of machinery in every department. In these 
directions Jackson Park will be in reality an immense 
electrical exposition.” 

20. Mines and Mining.—The architecture of this build- 

ing is Italian Renaissance. In plan it is simple, and on each 
of the four sides of the building are placed the entrances, 
those of the north and pie | fronts being the most 
spacious and prominent. The building is 700 ft. long, 
and 350 ft. wide. To the right and left of each entrance 
inside, start broad flights of easy stairs leading to the 
=, The galleries are 60 ft. wide, and 25 ft. high 
rom the ground floor, and are lighted on the sides = 
large windows, and from above by a large clerestory, 
which extends entirely around the building. The main 
front looks southward on the Grand Avenue, and north- 
ward on the lagoon and wooded island. The principal 
fronts display large arched entrances, richly embellished 
by sculptural decoration, emblematic of mining and its 
allied industries. At each end of these facades are large 
square pavilions, surmounted by low domes, which mark 
the four corners of the building, and lighted by large 
arched windows extending through the _ galleries. 
Between the main entrance and the pavilions are richly- 
decorated arcades, forming an open loggia on the ground 
floor and a deeply-recessed promenade on the ground floor 
level, which commands a fine view of the lakes, and 
inland to the northward and the great Central Court on 
the south. These covered promenades are each 25 ft. 
wide and 230 ft. long, and from them access is had to the 
building at various points. The loggias on the first floor 
are to be faced with marbles of various kinds and hues, 
which will be considersd as part of the mining exhibit, 
and be so arranged as to have a marketable value at the 
close of the Exhibition. The main fronts are 65 ft. high 
from the ground to top of cornice, and the main central 
entrances are 90 ft. to apex of pediment. The two- 
storied portion of the building, of which the gallery forms 
the upper part, extends entirely around the structure, and 
is 60 ft. wide. This portion is built of wocd and iron 
combined. The great interior space thus enclosed is one 
story high, 630 ft. long, and 230 ft. wide, with an extreme 
height of 100 ft. at the centre, and 47 ft. high at the sides. 
It isspanned by steel cantilever roof trusses, supported 
on steel columns placed 64 ft. 6 in. apart longitucinally, 
and 115 ft. and 57 ft. 6 in. transversely, thus leaving a 
clear space in the centre of building 630 ft. long and 115 ft. 
wide, with two side divisions, 57 ft. 6 in. wide, and 630 ft. 
long each, leaving the great central space encumbered 
with only 16 supporting posts. The cantilevers are made 
with pin connections to facilitate erection. The inner 
and higher ends of cantilevers are 46 ft. apart, and the 
space between them is spanned by riveted steel trusses, 
with an elliptical lower chord. These trusses are so 
designed as to form a clerestory 12 ft. high, with 
vertical sashes extending the entire length of the central 
span, 630 ft., this span terminating at each end with a 
great glass gable setting back 60 ft. from the front ends 
of the building. The wide spacings of the cantilever 
necessitated an extensive system of longitudinal purlins 
of the riveted lattice type. A great portion of the roof 
is covered with glass. It may be of interest to state that 
the cantilever system, as applied to roofs, has not been 
used before on so large a scale. This building will un- 
doubtedly be one of the most successful of the whole ceries 
for exhibition purposes. 


(To be continued.) 





Tue CorintH Canat.—The extraction effected in con- 
nection with this canal between October 20 and November 
20 amounted to 57,132 cubic metres. The aggregate ex- 
traction effected from the resumption of the works to 
November 20 was 2,638,086 cubic metres. 





Tue CHARTERED INstTITUTE OF Patent AGENTS.—At 
the fourth qualifying examination held by the Chartered 
Institute of Patent Agents last month the following can- 
didates satisfied the examiners: Messrs. A. E. Edwards, 
H. Wade, and A. Woosman, of London; W. Gunn, of 
Manchester ; and A. J. Power, of Birmingham. 





DRraINnaGE IN New SovutH WAtLEs.—Extensive drainage 
works affecting about 13,000 acres of low-lying lands on 
the Coolongatta estate, Shoalhaven, New South Wales, 
have just been completed. The pumping machinery is 
of a powerful description, and altogether the works have 
involved an outlay of about 20,000/. 





Pie IRon IN THE UNITED StatTEs.—The number of blast 
furnaces in operation in the United States at the close of 
June, 1892, was 256, as compared with 313 at the close of 
December, 1891. The output for the first half of this 
year, including spiegeleisen, was 4,799,000 tons, as com- 
pared with 3,368,000 tons in the corresponding period of 
ae It will be seen that production is now being cur- 
tailed. 





Rotting Stock ON THE SoutH AvsTRIAN Rattway.— 
The aggregate outlay made for the rolling stock on the 
South Austrian Railway to the close of 1891 was 11,958, 389/. 
The rolling stock delivered to the system to the close of 
last year comprised 659 locomotives, 617 tenders, 1476 
passenger carriages, 11,809 trucks of various kinds, and 
68 snow ploughs. In the course of the current yeara 
further expenditure of 156,250/. is to be made for the pur- 
chase of locomotives, carriages, trucks, and tools. 




















Dec. 23, 1892.) | 


ENGINEERING. 


803 








™ a PATENT 


ttaltcs. 
at the Patent Office 


advertisement of the @ complete specification, 
ive notice at the Patent O ition to the 
Mawmdispumumindnias. = 


STEAM ENGINES AND BOILERS, &c. 


19,747. J. Dodd, Newton Mearns, Renfrews. 
Steam, &c., Engines. [4 Figs.) November 14, 1891.—This 
invention has reference to oscillating engines, and has for 
its object to reduce friction between the working parts, and 
to render the engine reversible with dead cut-off valves, to 
shut off steam at any part of the stroke, so that it can be 
worked to the greatest degree of expansicn possible. The 
compartment ¢ is surrounded by the compartment 3, filled 
with hot steam from the boiler. The cold water in the compart- 
ment c thus surrounded by the hot steam on every side in a 
few minutes becomes nearly as hot, when it is pumped into the 
boiler to generate steam. The cylinder f is mounted on two 
estals g at the top of the standard d, or on an entablement 
tted to the standard, and is oscillated bya crankh, About half- 
way between the crankshaft i is fitted a quadrant k hung in the 
centre in a straight line between the centre of the two trunnions 
on which the cylinder oscillates. To the quadrant k is attached 
by means of a lever 7 a valve spindle m having a small round 
steel roller or slide back n case hardened, the same as the 
quadrant k. This roller or block runs from one end of the 
quadrant & to the other as the cylinder / is oscillating, the 
lever J passing to the front of the cylinder in a straight line with 
the valve spindle m. The lever is hung in or nearly in the centre, 
so that on the quadrant or link k being moved on its centre, 
either up or down, it imparts motion to the slide valves 0, p. If 
the quadrant k is placed at an equal distance from the centre of 
oscillation, the roller or block runs from one end of the 























quadrant k to the other without giving any visible motion to the 
valve spindle m or valves o, p, so that if the quadrant & is attached 
to the governor balls, should the engine run away or be suddenly 
relieved of its work, the balls immediately rise and operate on the 
lever J attached to them, and send the quadrant up or down to its 
equal distance and cause the valves o to cover all the steam ports, 
thereby es off the steam from the cylinder and stopping 
the engine entirely. By raising or falling this quadrant the 
engine can be reversed, and as the former and its position deter- 
mines the opening of the steam ports, the governor balls always 
keep the quadrant in position to admit the proper ——Z of 
steam, and no more than is sufficient to do the work. The dead 
cut-off valves p are fitted at either end or both ends of the main 
slide valve o by a separate spindle, and are adjusted thereon by 
furnishing it with a right and left-handed screw, so that they 
can be expanded or contrac from one another turning a 
small wheel 7 attached to one end of the spindle, by means of 
which the steam can be cut off at any part of the stroke, a small 
lever s being fitted at the other end of the spindle, which is also 
attached to the spindle of the main slide valve o, and having at 
one end a dead centre made fast to the cylinder or cylinder cover, 
the quadrant giving motion to the top or dead slide valve 0, The 
little radius lever s givesa quicker motion to the top or dead cut- 
off valves, but is formed witha very small slot, so as to allow them 
to remain stationary for an instant of time, while the main slide 
valve o ig returning over the steam ports p. (Accepted November 
16, 1892). 


ELECTRICAL APPARATUS. 


499. F. M. Newton_and T. Hawkins, Taunton. 
Continuous Current Transformer. [6 Figs.) January 
9, 1892.—This invention relates to adynamotor which yields a cur- 
rent of constant electromotive force at the secondary terminals of 
the transformer, or at any point in the external secondary 
circuit, and this notwithstanding variations of the load. A high 
and a low tension armature B and B! are rigidly attached to one 
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another, and each has its own field et. These field magnets 
are compound wound ; the series winding C of the primary field 
magnet isin series with the primary armature B, the external 
circuit, and the generator. The series winding Cl of the 


secondary ficld magnet Al isin series with the secondary arma- 
ture B’, the external secondary circuit, and the a tus L for 
which the current is supplied. The shunt winding D is common 
to both magnetic circuits, and is derived from the secondary cir- 





cuit. In order that the adjacent limbs of the se) te field 
magnets may be embraced in this manner, the metal of the two 
limbs is not divided so as to have the limbs actually distinct at 
the part covered by the secondary winding. If, however, the 
limbs are actually separate, the part is provided with lateral 
extensions, so that they may meet and be in actual contact with 
one another. When the part of the field magnets is embraced by 
the secondary coil integral, this part is made integral with the 
bedplate, forming part of the same casting. When the current 
in the primary circuit is turned on, the motor armature begins 
to rotate, and so drives the secondary armature. The current 
generated by the revolution of the latter passes through the 
shunt winding and increases the magnetisation of the primary 
field. The series winding of the primary field magnet is now cut 
out of circuit by a switch. Both field magnets are now excited 
by the shunt winding, but as current is taken from the external 
secondary circuit, the magnetisation of the secondary field by 
its series winding is i d so as to Pp te for the loss of 
volts which would otherwise take place in the secondary circuit. 
(Accepted November 16, 1892). 


19,134. F. Teague, London. Electric Meters. [3 Figs.) 
November 5, 1891,—This invention relates to electric meters. 
The shunt winding @ is composed of many turns of fine wire 
wound upon a tubular core and placed within a cylindrical 
magnet case, and the series winding b of a few turns of copper 
tape, connected in a differential manner to the shunt. he 
armature c is of copper or silver, plated with nickel, and is sup- 
ported on a jewelled step pivot d within a central and tubular 
pole-piece e, which is mounted in the centre of the bottom ofa 
cylindrical magnet-case f. At the bottom of the inside of the 
magnet-case f—and surrounding the tubular pole-piece e—is an 
annular mercury trough g, in which the bottom edge of the 
armature c is adapted to rotate and make an outer contact with 
the mercury contained therein. The inner mercury cup h is 
formed by an axially bored hole in the central pole-piece e, and 
deep enough to inclose nearly the whole of the stem of the arma- 
ture c. The outer part of the cylindrical magnet-case f is higher 
than the top of the central pole-piece ¢, and at some distance 
therefrom, and it is fitted at the top with a flange or cover, which 
forms part of an annular pole-piece i hanging downward into the 
interior of the case f. The annular pole-piece i eurrounds the 
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central pole-piece e, and their diameters are such that a narrow 
annular space, truly ic or ti at all parts of its cir- 
cumference, is left, within which the armature c is adapted to 
rotate. The annular pole-piece i forms the core of the shunt 
winding a, and a sheet metal guard surrounds the shunt wind- 
ing almost or quite tothe top, to guard it from liquid contact, and 
is securely upheld by a screwed washer and elastic ring on the 
bottom end of the annular pole-piece 7. At the bottom of the 
cylindrical magnet-case f, some cement k is run between the case 
and the annular mercury trough g, in a funnel-shaped form, to 
drain any mercury back to the trough if it becomes displaced there- 
from. The serial coil b, in the form of an insulated copper tape, is 
wound in a differential manner to — an opposite magnetic 
effect to that of the shunt, and electrically connected with the 
annular mercury trough g and embedded within the cement k. The 
armature spindlec passes through an orifice in a brass cap fitted 
over the central space of the annular pole-piece i, and is there 
pivotally supported in a jewelled bearing in an adjustable screw /, 
the latter being carried by a brass bracket m screwed to a flange, 
on the top of the magnet-case. A worm is formed on the upper 
portion of the spindle o which engages with a wormwheel having 
the required number of teeth to drive by its axle an integrating 
train of wheels at a speed so as to indicate the amount of energy 
expended in the circuit. (Accepted November 9, 1892). 


MINING AND METALLURGY. 

21,255. H. H. Wallace, Colchester, Essex. Treat- 
ing Ores, (3 Figs.) December 5, 1891.—This invention relates 
to means for st ores of different specific gravities, and if 
they contain gold for the amalgamation thereof with mercury. 





The ore is fed direct from the battery by troughs into the slowly 
revolving hopper a, and thence through its spouts b on tothe 





upper surface of the periphery C and progressively round it. The 
constant flow of water from the circular pipe H now washes the 








sands down the sloping surface of the periphery C, those of the 
least specific gravity hing the edge of the periphery first, and 
Passing over the tray E, which is set on the revolving frame d ata 

listance behind the outpouring spout 6, so timed as to meet these 
light sands and carry them over the inner trough into the trough 
F. The heavier sands reach the edge of the periphery C almost 
as soon as the tray E has passed and fall off the edge of C into the 
inner trough G. The machine is run just as fast as is allowed by 
the heavier ores, clearing themselves before the next tray comes 
round. The ye sands are after run over blankets on riffles, 
as some drops of mercury will fall on to the tray from the edge of 
the periphery. (Accepted November 16, 1892). 


20,284. D. A. Louis, London. Treating Ores, [3 Figs.) 
November 21, 1891.—This invention relates to means for extract- 
ing metals from ores. The ore and a solvent are mixed, agi- 
tated, and digested together in a vat with a perforated false 
bottom, and provided with an agitator fixed thereto. Where the 
vat cannot be obtained, the first leaching is performed by sus- 
pending and ~~ in the mixed mass a perforated hollow 
cylinder covered externally with filtering cloth, and connected 
internally with the suction system. Rubbers are arranged so as 
to keep the mass in motion and to prevent its fouling, and also 
to keep the surface of the filter clean and free from accumulation 
of ore. When re-treatment is not required, the leaching is per- 
formed in a vessel provided with a perforated false bottom 
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covered with a filtering cloth, the space beneath which is in con- 
nection with a suction apparatus. This apparatus consists of a 
number of air-tight collecting vessels, each provided with gauges, 
pipes, and connections joined to the pump on one sideand to the 
filtering vessels on the other. The liquors in the collecting 
vessels are caused to pass into precipitation vats for separating 
the valuable material. In the cyanide process for gold, the 
liquor is caused to pass through revolving cylinders containing a 

recipitant, such as scraps of zinc. The motion prevents the gold 
rom precipitating on the zinc, and so the latter remains clean 
and retains its activity. To collect the finely divided metal 
obtained by this process, the liquors held in suspension are passed 
into revolving centrifugals, where the suspended matter collects 
at the periphery. (Accepted November 16, 1892). 


RAILWAY APPLIANCES. 


327. W. J. Brewer, London. Anti- Frictional 
Apparatus. [4 8.) January 22, 1892.—This 

invention relates to means for minimising the friction in the bear- 
ings of axles for rolling stock of railways, &c., and consists in the 
connection of the primary axle and the anti-friction wheel by 
chains or flexible bands instead of by direct contact. a is the main 
bearing axle, with collars b having a concave surface 6! to receive 
the flexible band or chain c by which a larger anti-friction wheel 
is suspended therefrom. The weight upon the main axle is thus 
transferred to the slower running anti-friction wheel d, whcse 


"a 








periphery is also grooved to receive and retain the flexible rope c 
which thus encircles the collar and anti-friction wheel. If this 
apparatus is applied to rolling stock, the bearings of the anti- 
friction wheel are fitted into a bracket carrying a spring, between 
the body framing of the vehicle and the bracket g. In case of 
any accident by the breaking of the band, the carrying axle is 
arranged so that it drops into fixed safety bearings formed in a 
prolongation of a boxing 7%, so that no delay or danger to the 
continued travel of the car is thereby occasioned. (Accepted 
November 16, 1892). 


MISCELLANEOUS. 
22,870. J. Pullman, London, and H. Lane, Bir- 
m Machinery, &c. (2 Figs. 


. Comp: ery, 
December 31, 1891.—This invention relates to means for the com- 
pression and liquefaction of carbonic acid, nitrous oxide, &., 
which exist in a gaseous condition at ordinary at pheric tem- 
peratures and pressures, and which require very considerable pres- 
sure with disengagement of heat in order to liquefy them. A 
hollow frame d carries at its upper end the base e upon which the 
cylinders are bolted ; f is a water tank surrounding the cylinders 
and carried upon the upper end of the hollow standard d. The 
front part of the cylinder base e is supported by columns g, the 
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lower ends of which are bolted to a frame b, upon which are 
also formed the bearings for the shaft h, provided with three 
cranke, driving by means of connecting-rods k, the piston-rod J, 
and plungers m, n, the lower ends of which are guided by ye 
nl, The piston-rod is connected to a piston working in the 
cylinder above it, which is the largest of the three, and as the 
piston rises it draws the gas to be compressed, from a receiver, 
through a pipe and valve at the lower end of the cylinder, the gas 
above the piston being compressed through a valve into a set of 
coiled pipes o contained in the water tank formed by the hollow 
standard d. Two or more of these pipes o are arranged side by 
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side, allcommunicating with the delivery or discharge valve from 
the upper end of thecylinder, their lower ends being bent and carried 
up, and all communicating with a e leading to the upper 
end of the intermediate cylinder ond provided with an inlet valve. 
On the descent of the piston-rod / the gas, which has been drawn 
in below the piston, passes through a valve in the latter, and is 
ready to be compressed during the next up-stroke. The up-stroke 
of a plunger 7 finally delivers the compressed gas into a third set 
of sinuous pipes in the tank, the lower ends of these pipes com- 
municating with a chamber from which a delivery pipe t conducts 
the gas toa receiver v placed in a water tank w, by which it is 
kept cool. (Accepted November 16, 1892). 


5782, W. Whitehead, Manchester. Parallel Vices. 
{8 Figs.) March 24, 1892,—This invention relates to parallel vices, 
and has for its object to provide means whereby the grip of the 
jawsis rendered rapid and secure, and the vice in itself little liable 
to get out of order, being screwless and springless. A stationary 
and a movable jaw aand bare employed respectively, the sta- 
tionary one a being formed with a hollow body a! open at its base 
and ends, which is fixed to a plate c having ratchet teeth project- 
ing above the base of the hollow body al, Into this body is fitted 
a hollow shank d, having a partition, closed ends, and rendered 
adjustable therein, the front movable jaw b being adapted to slide 
on the outer end of this shank. This shank is furnished with a 
stud projecting into a groove formed in the hollow body of the 
stationary jaw a, which serves to limit the outward movement of 
the shank. In each end of the shank a spindle e is mounted, pass- 
ing through it and adapted to be ‘sonteser | rotated, and to car 
and operate a rack /, having two lugsand fitted into the shank d. 
Tha spindle ¢ is longitudinally kept in position by reducing and 
furnishing its back end with a washer rendered fast thereon and 
a nut. The rack / is in length about equal to a stationary rack, 


and adapted to be raised and lowered by the spindle e, and thus | be 





brought in and out of gear with the stationary rack. For this 
purpose the spindle e is formed cam-shaped near each end and at 
the part between the lugs of the rack f. Cams e3 are respectively 
adapted to operate in a square hole or to insure a very rapid 
action in a round one, norings recess in the rack lugs, and thereby 
raise the latter out of gear, whilst an inner cam e4 serves to press on 
the rack f and thus hold it firmly in gear with the stationary rack 
on the spindle e receiving a partialturn. The front of the spindle 
e is formed with a shoulder and eye, which latter receives the 
sliding pin. The inner face of the shoulder is formed with a double 
or single incline adapted to operate against another disc having a 
similar double or single incline onthe front of the sliding front 
jaw b, and thus displace and force the latter home on its shank 
d on the spindle e being turned by its pin. During the first part 
of the turn of the spindle ¢, the cams e3 lower, and the cam e4 
holds firmly the movable rack f in gear with the stationary rack, 
thus locking the hollow shank d in position, whilst the sliding 
front jaw b is forced home by the inclines. On the return move- 
ment of the spindle its end cams e3 lift the movable rack out of 
gear with the stationary rack, and thus permit the longitudinal 
adjustment of the hollow shank d. Means are provided for pre- 
venting the loose jaw 0 sticking on the return movement of the 
cam spindle e, (Accepted September 16, 1892). 


16,325. J. F. Grecipaiy, Berlin, Germany. Grind- 
ing Shells, &c. [3 Figs.) September 12, 1892.—This inven- 
tion relates to means for grinding mother-of-pearl, &c., shells 
simultaneously on both sides between two sandstones turning in 
the same direction. The bearings c, d for the shafts of the two 
grindstones are arranged each upon a slide f, 9, so that the latter 
can be caused to approach and recede from each other. The 
slide g at the rear, taken from the stand of the workman, is pro- 
vided with a female thread, whilst that in front possesses a smooth 
bore. A shaft e, carrying a handwheel h, passes without a screw 





thread through the bore in the slide /, and with a thread through 
the nut of the slide g. Two adjusting collars i, 7' are arranged 
upon the shaft, and a powerful plate spring & is provided between 
the inner side of the frame of the — and the slidef. 5B: 
turning the handwheel the distance between the two stones a, 
can be changed, and when the pressure bet them b 
greater than the pressure of the spring, the stone a moves back. 





The rear stone b is actuated by a belt passing round a step i 
m; the turning movement is transmitted by means of a belt n 





from the rear stone to the front one, the belt being adjusted by 
means of a roller and handwheel in order to adapt it to vars 
distances. The shell to be ground is conducted gradually with its 
entire surface between the stones, whereby any projecting uneven- 
nesses and the excessive thickness of the shell are nd off until 
the thickness is not greater than the adjusted distance between 
the stones. Incase the front stone a, when the rotation takes 
place in the direction of the arrows, and which may also be 
reversed, should suddenly carry away the shell owing to a 
specially thick , thus causing the latter to below the line 
of operation, the stone can yield to obviate injury to or breakage 
of the very brittleshell, (Accepted November 9, 1892). 


17,086. A. Schmid, Zurich, Switzerland. Moisten- 
a Air. (6 Figs.) September 24, 1892.— 

This invention relates to means for moistening and purifying air. 
Upon the prolongation of the naves g and J towards the middle 
of the ap tus, a tube 7 can rotate; wheels s, t, provided with 
arms s', t1, being fastened on this tube. These wheels are con- 
nected with each other by a cover of wire netting, and at the sides 
also the walls wu‘ and wu? of wire netting confine the space between 
both the wheels. An axle v is laid in an axle bearer v! which is 
fastened upon one of the arms ¢! made revolvable, so that a large 
cogwheel v2 upon it comes into gear witha spiral, and a smaller 
one placed at the other end of the shaftv with a toothed crown 


platens, B! becoming the under one. They are then lowered 
and uncoupled, the slides E then being raised, exposing the 
unground surface of the glass to the grinders; thus the sheet 
of glass is reversed without the liability of its being broken. 
Adapted to each slide E is a vertical screw-rod h having at its 
upperenda bevel wheel h! meshing with a bevel-wheel h2, on the 
shaft This shaft is provided with a belt pulley and is driven 
from any —_— shaft, so that on turning it the slides E' will be 
raised and lowered ding to the direction in which the shaft 
His turned. The shaft H is mounted in bearings on the cross-bar 
D', and the screw-rods are also adapted to bearings in the cross-rod. 
In order to securely lock the two platens B, B' to the pivot pins, 
laterally adjustable sleeves are provided which can be fo out 
over the bearing b1, 62, thus forming a lock in addition to the 
hooks. On the slides E are two vertical shafts N, one on each. 
On the lower end of each shaft is a cam, adapted to a cam- 
plate, which extends through and is guided in bearing N'. This 
cam-plate snugly fits the sleeve N,so that any transverse motion 
given to the cam-plate by the cam will move the sleeve in or out. 
At the upper end of each shaft is a gear wheel meshing with the 
teeth of a rack-barP. This rack-bar is moved by a lever pivoted 
thereto, and to alink which in turn is pivoted to one of the slides, 
so that by moving the lever T from one position to another the 
cams are turned and the sleeves forced out over the bearings of 
the two platens, firmly locking them together. (Accepted Novem- 





fastened to the casing a, al. At the top and bottom the cover } dey 9, 1892) 


is provided with slits z and y respectively. Above the former, 
x, isa tube 2', having openings underneath, closed sideways, and 





fastened in the ring b, this tube being provided at the top with 
afannel and covered inside by a casing. The space inclosed b 
the wire netting is filled with balls z, which oan be provided with 
perforations, and which are made of @ material, such as wood, to 
readily absorb water; these balls _—— a large area of 
moist surface to the air current driven through them without 
opposing a greater resistance thereto. The whole drum is put 
in slow rotation so that all the balls therein are touched by the 
water —s from above, and they are continually changing 
their position in relation to each other; the water not absorbed 
passing through a slit yin the casing y1, whence it can be let 
off through a tube 2. When the ventilating fan is made to revolve 
with the utmost rapidity some of the water is unavoidably 
carried forward, and means are provided for preventing this from 
ing driven with the air through the apparatus. (Accepted 
November 9, 1892). 


17,763. J. W. Bonta, Wayne, Delaware, Penn., 
U.S.A. Grinding Glass. [5 Figs.) October 5, 1892.—The 
object of this invention is to provide means for reversing plate 
and sheet glass in a grinding machine, so as to grind both sur- 
faces. The base A of the machine has a central shaft a, provided 
with a pocket to receive the post b of the platen B, upon which 
the glass rests. The. shaft a has a bevel gear wheel a2 meshing 
with a bevel wheel on ther shaft ted in bearings in the 
base of the machine, and provided with a belt pulley. This shaft 
is the driving shaft for turning the platen under the grinders. 
Two standards D are connected ther at their upper ends by a 
cross-bar D', and are slotted, frames E carrying the pivots e upon 
which the platens are turned, being adapted to slide in these 
slots. At each side of the platen B are bearings for the pivot 
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eae e, and resting upon the pins (Fig. 1) is a second platen B', 
aving bearings and a post b similar to the post of the platen 
B. On one of the pivot-pin carriers is a turning wheel G, by 
which the two platens are turned to reverse the plate of =. 
The glass is placed on the lower platen B, and the platen bei 

removable, it can be detached from the grinding machine if 
necessary, and then placed u the machine. After one side of 
the glass has been ground, the slides carrying the pivot pin on 
which is mounted the platen B' are lowered, and when the 
second platen B! rests upon the glass, the two platens B, B! are 
secured together. After the platens are secured together with 
the glass between them, they are raised and then turned by 
handwheel G, so as to reverse the sheet of glass and the 


’ 

239. G. F. Askew. London. Screw Propellers. 
(6 Figs.] January 5, 1892.—This invention relates to screw pro- 
pellers. In the driving face of each blade b of the propeller near 
theleading edgethereof, and with its side err. open, is formed 
a channel }! which ts with a duit cl in the own ge 
shaft. In connection with the channel }!,in order to form the 
narrow opening a erent oad b? is employed, which at its leading 
partis securely fixed by riveting to the propeller blade b, and which 
at its rear part projects across and beyond the channel 5! so ast o 
form a narrow opening 63 between the inner face of the fitting 
piece b? and the driving face of the blade. The after edge of the 
Siting piece is square, so that, as the water rushes by, the square 
edge leaves a cavity into which the air is drawn and distributed by 
the water in a thin film over the entire driving face of the pro- 

lier blade. The faces of the half couplings c® of the shaft c are 

‘ormed with radial passages therein, which communicate with 
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the longitudinal conduit in the shaft c, and a half cup c4 is 
arranged upon the coupling behind each of the radial passages, and 
gather the air as the shaft revolves and direct it into the radial 
passages, and so through the ee conduit c! to the pro- 
peller blades b, The shaft coupling is inclosed within an air 
chamber d, and the necessary supply of air to the chamber is con- 
ducted by means of a cowl connected therewith by a pipe dl, and 
as the vessel steams ahead catches the air and carries it to the 
chamber d, In order to clear the chamber d and channels c?, c! 
of water, when the ship first starts, a pipe e is provided which 
connects with the tube d! below a cock d3, and this cock being 
closed and air forced through a pipe e until the ship has got up 
her speed, when the air pressure is simultaneously cut off and the 
cock opened, poems tee J the chamber d to the outer atmosphere 
so that as the propeller revolves, a film of air is drawn in between 
the blades b and the water. (Accepted November 9, 1892). 


4278. H. Thies, Laaken, Prussia, and E. Herzig, 
Mulhouse, » Germany. Bleaching. March 4, 
1892.—This invention relates to the preparatory treatment of 
fibrous materials, prior to scalding them as described in patent 
No. 12,950 of 1890, and consists in Ss alkaline earths on 
the fibres and in steaming them hereafter, the object being to 
protect the material from the noxious influence of the boiling 
caustic alkaline lye by expelling the air from the fibres. The 
materials bjected to a p in a scalding vessel filled 
with alkaline liquid, which thereby absorbs the air adhering to 
the fibres, the alkaline liquid being then driven into an accessory 
reservoir, where it is freed of the absorbed air by reducing the 
pressure, and whence it is drawn back into the scalding vessel in 
order to undergo the same operations again. Chemicals that will 
readily combine with oxygen are admixed to the alkaline liquid 
towards the end of the operation. During the last part of this 
treatment the scalding vessel containing the materials and the 
alkaline liquid is heated, and the boiling lye introduced there- 
unto. The materials are placed within the scalding vessel and 
the latter is filled with alkaline liquid, which is pumped into it 
from a reservoir filled with alkaline liquid and hermeticall, 
closed. Besides the pipe —— which the alkaline liquid 
thus forced a second one is provided, connecting the top of the 
scalding vessel and of the reservoir, and during the filling of 
the scalding vessel a cock is turned so as to cut off the communi- 
cation by means of the second pipe. As the alkaline liquid is 
driven out of the reservoir by means of the pump, a vacuum is 
formed in the os of it; and the scalding vessel being 
closed, the alkaline liquid within is compressed by the action of 
the pump, and therefore absorbs the air adhering to the fibres. 
Then the cock in the mentioned pipe is turned so as to establish 
communication between the scalding vessel and the reservoir, 
and the water from the former rushes into the vacuum of the 
latter. Then the mpl Woy being relieved of the pressure, 
allows the air it has absor' to escape; hereafter the alkaline 
liquid is = d back into the scalding vessel, and thus a con- 
tinuous circulation is maintained. In order to remove the last 
traces of air, a chemical d whic i with oxygen 
is added to the alkaline liquid. This pre tory treatment being 
terminated, a sufficient quantity of liquid is drawn off from the 
scalding vessel by means of a pump, so that the most appropriate 
amount of lyeis present in the — after letting in the 
concentrated caustic lye. (Accepted November 9, 1892). 
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TEHUANTEPEC Rattway.—The Mexican Government, 
eres © Messrs. Corthea, a and Co., contractors, 
is pushing on the Tehuantepec Railway, with the inten- 





tion of retaining the control of that important connection 
between the two oceans, 
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THE ST. GALL AND GAIS MOUNTAIN 
ROAD RAILWAY. 


By C. 8. Du Ricue Pretier, M.A., Ph.D., 
Assoc. M.I.C.E. 
(Concluded from page 743.) 

Rolling Stock.—(See Figs. 19, 25, and 26 on page 
820 ; Figs. 20, 21, and 22 on our two-page engraving 
published this week, and Figs. 23 and 24 on the 
present page.) The line has four engines, 13 
passenger cars (32 seats each with centre passage), 
and 16 goods trucks (10 tons each), of which 
eight open ones are arranged provisionally as 
what are called ‘‘view” cars, being provided 
with seats, awnings, and curtains, and placed 
at the tail of the train. The ten ordinary up 
and down trains per day, 140 train-kilometre 
or 88 train - miles, require two engines per 
day, although one engine frequently makes four 





up and down journeys, equal to 112 kilometres, or 
70 miles per day; but during the summer the 


F¥ig.23. Section. w.b_ 


oa 





wheels of the carriages on sharp and long curves. 
This dragging is due to the engine being in front 
of the train, whereas on steep grade lines where 
the engine pushes the train, the inequality of 
the distance covered by the inside and outside 
wheels respectively is neutralised and compensated 
by the ordinary conicity of the tyres. These special 
points just referred to are shown clearly by Fig. 
18, on page 743 ante. The wheel base of the cars 
and trucks is 4.5 metres, or 14.76 ft. ; their length, 
including buffers, is 7.75 metres, or 25.3 ft., 
and the tare 7.11 tons and 5.94 tons respectively. 
Among the most noteworthy features of the line 
are the compound adhesion and rack engines, of 
which three weigh 32.5 tons, and the fourth, or 
most recently constructed, weighs 34.6 tons when 
full. The designs of these engines (see Figs. 19 to 
24) were, like those of the cars and trucks, 
governed by the special conditions of the line 





and by the exigencies of the traffic. Accordingly 
they have in all four axles: (1) two adhesion 











Frg.t4 Section, @.f. 


one the Riggenbach air brake, which is used on all 
rack lines, and, acting on all four cylinders, regu- 
lates the speed of the train when descending 
inclines by its own weight ; two screw brakes, of 
which one acts by means of blocks upon the adhe- 
sion wheel, and the other upon the disc fitted on the 
pinion trailing axle ; and a third kind, Klose’s con- 
tinuous compressed air brake for the whole train, 
which is worked at a pressure of six atmospheres or 
881b. per square inch, and is also used on the Brunig 
Railway, but in that case as a steam brake. The 
two last mentioned are safety brakes, and the power- 
ful action of the compressed air brake in case of an 
accident is attested by the fact that, during the trial 
trip, a single car with the brake on was able to stop 
the whole train including the engine, on the 
maximum 9.2 per cent. grade. The engine also 
carries a speed (kilometre) gauge, and is provided 
with three steam gauges, one for the boiler, one for 
the compressed air brake, and the third for heat- 
ing the carriages at a pressure of 3 atmospheres or 


yp 
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trains have often to be run in duplicate, and the 
rolling-stock is, therefore, at present insufficient. 
The special features of the six-wheeled cars and 
trucks, of uniform frame, and each provided with 
a screw brake, consist in single central hollow 
buffers, through which passes a coupling bar held 
by a key at each end ; in the absence of coupling 
chains ; in Klose’s flexible wheel base of the two 
end axles obtained by a system of lever bars which 
regulate the radial play ; and in the radial play of 
5.5 centimetres, or 2.15 in., given to the centre 
axle, on which is fitted a pinion wheel having in its 
turn a lateral play of 4.2 centimetres, or 1.7 in. 
On the last axle of each vehicle is fitted one brake 
disc acted upon by two blocks, while on the centre 
or pinion axle are fitted two brake discs, one on 
each side of the pinion wheel, and each acted upon 
by two blocks. Another special feature necessi- 
tated by the exceptional curvature, superelevation, 
and widening of gauge, is not only the consider- 
able cant of the rails (1 in 8), but the exceptional 
width of the tyres, which is no less than 17.5 cen- 
timetres, or 6.87 in. This width was, however, 
the more necessary on the Gais line, in order to 





counteract the dragging and sliding of the inside 


axles with outside cylinders and a wheel base of 
three metres (90.84 ft.), which is rendered flexible, 
the connecting-rods each consisting of two parts 
revolving round a joint flexible centre, the bearings 
of the driving axles being at the same time 
cylindrical, while the journals at the crankshafts 
are spherical, so as to insure the requisite play ; 
(2) a central pinion axle, which is actuated by two 
inside cylinders and transmits the power to the 
large pinion wheel and axle, both of which have 
lateral play ; and (3) a flexible trailing axle placed 
under the tank and fitted with a pinion trailing- 
wheel and two brake discs. The two outside 
(adhesion) and the two inside (pinion) cylinders are 
fed by one boiler, and are of the same dimensions. 
By a triple distribution but with only one regulator, 
they can be worked either jointly or separately. 
As a rule they are, however, worked compound on 
the rack sections, viz., the adhesion cylinders work 
continuously, and on the rack sections the steam 
passes from the adhesion to the pinion cylinders. 
The four cylinders can also be fed direct and simul- 
taneously, and the tractive force is then somewhat 
in excess of the ordinary compound power. 





The engines carry three different kinds of brakes ; 








421b. per square inch. Owing to the up and down 
gradients of the line, the horizontal boiler of the 
engine is straight instead of being inclined as is 
the case on continuously rising rack lines of 9 per 
cent. grade or above. The leading dimensions of 
the heavier and most recent type of compound 


engine are as follows : 
Diameter of outside (adhesion) 


cylinders .. ae ee a“ 386 centm. 14.16 in. 
Diameter of inside (pinion) cy- 

linders.. os ad as 36 pa 14.16 ,, 
Length of stroke .. we ee oe «= 15.17 ,, 
Diameter of adhesion wheels .. 80 a 31.40 ,, 
Pitch circle of pinion driving 

wheel (27 teeth) .. es ‘“ SS ons 33.76 ,, 
Pitch circle of small pinion wheel 

(13 teeth) .. ‘< “a as Pe 15.17 ,, 
Pressure in boilers. . -- 12 atmos. 176.41b. p. sq. in. 
Test pressure és < me 2s re 279.3 ,, - 
Grate surface a ee 1.48q.m. 15.06 sq. ft. 
Total heating surface .. exe an ji 1011 ,, 
Water in boiler ee 3cnb. m. 3 tons 

= tank a 3 on De 

Fuel 1 ton 1 ton 


Total wheel base (3-3 metres) : 6 metres 19.68 ft. 
Diameter of trailing wheels. 55.6 centm. 21.7€ in. 
Pitch circle of trailing pinion 


(14 teeth) .. os 4s « @@ 4, 17.70 ,, 
Weight of engine empty 19 + 

.6tons .. ee ee -- 27.6 tons 27.6 tons 
Weight of engine full 22 + 12.6 

tons.. ee es ee oo §=$94.6 55 34.6 45 
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Total length, . 9.32 metres 30 55 ft. the direction of the present manager and engineer, | which involve considerably more expenditure of 
Greatest widh ..  «. oe 280 ” M. O. Sand, of St. Gall; the ordinary perma- | fuel than if the engine had to haul the train up a 


” height .. ee ee 3.36 yy 11.02 »” 
Under ordinary conditions, the engine takes a 
load of 50 to 55 tons up the 9.2 per cent. grade, 
with curves of 30 metres (1.5 chain) radius ata 
speed of 8 to 10 kilometres (5 to 6.3 miles) per 
hour. The total load of the train, composed of 
1 engine, 5 carriages, and 165 passengers, is then 
85 tons. Taking the resistance in the sharp curves 
at 8 kilogrammes per ton, the engine has to de- 
velop 
85 tons x (92 +8) x 333 metres per second } = 252 H.P., 
75 
equal to about 0.13 ton of engine weight per 
horse-power. The total load of 85 tons on the 
grade referred to requires a tractive effort of 85 x 
(92 + 8) = 8500 kilogrammes or 8.5 tons, and _ this 
requires @ pressure in cylinders of two-thirds of 
that in the boiler, or 8 atmospheres (117 lb. per 
square inch). The loss of tractive force by friction 
of gear, taking Abt’s compound engine on the well- 
known Hartz combined adhesion and rack railway 
as an example, may be taken at 4 per cent. for adhe- 
sive, and 15 per cent. pinion traction; and the 
effective tractive force of the Gais engine then 
works out as follows : 


x 38 x 40 _ 
80 


8 5184 less 4 per cent. 


= 4977 kilogrammes for adhesion ; 
and 
8 xe 40_ 4399 kilogrammes less 15 per cent. 
) 
= 4099 kilogrammes for pinion traction ; 


making together a compound tractive force of 
9076 kilogrammes, or, say, 9 tons, or about one- 
fourth the engine weight. At a low speed and 
under favourable conditions of weather, the engine 
can, therefore, easily haul 90 tons (including its 
own weight) on the steepest grade. 

On the lesser rack grades down to 5 per cent., 
one-half the pressure giving 6 tons compound 
tractive force is amply suflicient for the same load, 
while on the adhesion sections (average grade 
3 per cent.), the same pressure, giving a tractive 
force of 3.5 tons, suftices to haul atrain of 90 tons 
at 20 kilometres, or 15 miles per hour. This per- 
formance of the engine would be impossible in the 
sharp curves, were it not for the flexible wheel 
base, the great width of the tyres, and the lateral 
play of the pinion wheels. The ease and smooth- 
ness with which the engine and carriages pass 
through the sharp reverse curves is, indeed, re- 
markable, and the best proof that the radial posi- 
tion and lateral play actually take effect, is the fact 
that since the opening of the line, and notwith- 
standing the heavy strain put upon the rolling 
stock by constant use, the wear and tear of the 
tyres has been practically ail. 

The cost of the 32-ton engines was 53,000 francs 
(21201.) each; that of the 35-ton engine was 
67,000 francs (2680/.); that of the passenger cars 
9600 frances (384l.) ; and that of the covered and 
open trucks 5000 francs (200/.) each. 

Cost of Construction and Equipment.—The totals 
are as follows : 


Per Kilo- Per 
metre. Mile. 

Land and compensation for widening fr. fr. £ 
theroad .. 260,850 18,632 1190 


Farthworks and works of art for ditto 438,000 31,285 2002 
Permanent way, 14 kilometres (3.75 
miles), including 1.4 kilometre sid- 
ings hf os bs -. -. 860,000 25,714 1645 
Rack in 3.34 kilometres (2.1 miles) .. 114,000 34,400 2202 
31 points and crossings .. x -. 41,300 2,950 189 
Stations s - os os -- 149,000 10,643 682 
Telephone and signals i ‘ 15,200 1,086 70 
Rolling stock: 4 engines, 251,000 fr. 
13 carriages, 128,000 ,, 462,000 33,000 2112 
16 trucks, 83,000 ,, 


Furniture, tools, and sundries .. 25,300 1 800 115 


Administration and engineering -» 69,850 4,990 319 
Interest two years construction and 
financial charges. . = - .. 63,600 4,563 292 











£80,000 = 2,€00,000 142,850 9142 


Towards this cost the municipal corporations 
along the line and the Swiss Union Railways Com- 
pany granted a subsidy of 600,000 francs, equal to 
30 per cent. of the total, while the two cantons of 
St. Gall and Appenzell granted the use of the road 
free of charge. The Federal Government conces- 
sion is for eighty years, with power to acquire the 
line at twenty-five years’ purchase. The cost of 
removing the snow from the road, including the 
railway, is borne jointly by the cantons and the 
company. 

The line was constructed by the company under 





nent way was supplied by the Hoerde (West- 
phalia) Iron Works; the rack by the Oerlikon 
Works, near Zurich ; the engines were built at the 
Swiss Locomotive Works, Winterthur, and the cars 
and trucks at the Coire Works of the Swiss Union 
Railways, the whole of the rolling-stock being 
designed by M. Klose, late chief of the locomotive 
department of that company. 

Working.—The recent Swiss Railways and Navi- 
gation Act of 1890, which limits the work of the 
men to twelve hours per day, with one hour inter- 
mediate rest, and prescribes for each man fifty- 
two holidays (instead of thirty-five, as formerly) of 
clear twenty-four hours, per annum, of which seven- 
teen must fall on Sundays, entails a good deal of 
extra staff and expense, more especially on short 
local lines having tourist and holiday traffic. 
Nevertheless, the Gais line is worked on prin- 
ciples of strict economy. The ordinary service 
staff, besides the manager, one bookkeeper and 
cashier, and two clerks, four station-masters, one 
inspector for the line, one engine foreman, three 
engine drivers, and five stokers (the latter being 
also trained as substitute drivers), and three guards, 
is composed of only thirty-five men, including 
extra men for the line, or 2.5 men per kilometre, 
or four men per mile. No tickets being issued in 
trains, one guard suffices for a train of five car- 
riages. At the stopping-places tickets are issued 
by the responsible inn or hotel keeper (or his sub- 
stitute) against a commission of 1 per cent. and 
payment of 25 francs per annum for writing mate- 
rials, oil, &c., subject to monthly inspection by the 
company. On the other hand, the cost of loco 
motive power, repairs, and maintenance on a line 
such as this, with steep rising and falling gradients 
and sharp curves, is necessarily very heavy, the 
more soas Saarbruck or Be]gian briquettes, which, 
for want of coal, are now largely used on a great 
many Swiss lines—at present cost up to 38 francs, 
or 30s. per ton, delivered on the line—and the 
more important engine repairs have as yet to be 
effected at the Winterthur or the Swiss Union 
Company’s works at Rorschach, Lake Constance. 
Taking the mean of the first two years, the cost of 
locomotive power is equal to 43 per cent., and the 
maintenance of the line, including 3000 francs or 
120/. per annum for removal of snow and ice, is 
21 per cent. of the working expenditure, which at 
present amounts to 92 per cent. of the gross earn- 
ings, the net receipts covering the debenture inte- 
rest of 44 percent. It should, however, be added 
that the goods traffic is not as yet fully developed, 
and that, having regard to the steep grades, the 
second and third-class fares of 10 and 12 cents per 
kilometre, or 1.5d. or 1.8d. per mile respectively 
(the authorised maximum fares being 12 and 16 
cents), are comparatively low. Notwithstanding 
the considerable altitude above sea level of the dis- 
trict, the line has been worked since the day of its 
opening, in winter as well as in summer, with per- 
fect regularity. 

Conclusion.—From the Tables (vide Appendix) 
which the writer has prepared from the official 
returns of 1890 and 1891, it will be seen that of 
the four lines, viz., the Gais (adhesion and rack), 
the Appenzell (adhesion), the Davos (adhesion), and 
the Heiden (rack) line, the first-named has the 
largest passenger traflic per kilometre, but that its 
working expenditure is considerably in excess of 
that of the adhesion lines, having 3.7 and 4.5 
per cent. steepest grade respectively, and falls 
very little short of the continuous rack line with 
9 per cent. maximum grade. The total cost per 
train-mile works out at 45d., 29d., 42d., and 65d., 
the percentage of locomotive power at 43, 29, 37, 
and 29 per cent., the consumption of fuel at 57 Ib., 
28 lb., 651b., and 38 1b. per train-mile, and the 
total expenditure at 92, 79, 68, and 82 per cent. of 
the gross receipts on the four lines respectively. 
The cost of carriage and engine repairs per train 
mile on the Heiden rack line is double that of the 
other three, the traftic expenses are practically 
the same on all four, while the cost of maintenance 
of line per train-mile is lowest on the Appenzell 
adhesion, and highest on the rack line, that of the 
Gais and the Davos line being between the other 
two. It might be expected that the working ex- 
penditure of the Gais line would represent an 
average of the other adhesion and rack lines, 
whereas it practically equals that of the rack line. 
One of the reasons of this high cost must be sought 
in the alternately rising and falling gradients, 


continuous rise, and only hold it back on the way 
down, as is the case on almost all rack railways. 
Another principal reason, however, is the great 
disproportion—noticeable more or less on all the 
four lines—between the dead and paying load of 
passenger trains, which, taken as full, have the 
following composition : 
































— Gais. | Appenzell. | Davos.* | Heiden. 
5 per cent. per cent. | per cent. percent, 
Steepest, | 
grade .. 9.2 8.7 4.5 9 
| tons tons tons | tons 
Engine ..| 1 =34.6| 1 =24 1=30.5 | 1=21 


Carriages | 6X7.1=35.5| 6x7.8=47 6x6.5=39.0| 2x 7=14 
a ma 16575 =12.4 |200x75 =15 23075 =17.0 ‘team oa 
al an | 














| 
luggage | 2.5 3) 3.5 | 0.5 
85 | so 90 | 40 
Tractive | | 
force of 
engine .. } 3 | 5 t 
per cent. percent. | per cent. per cent. 
Dead load 83 80 | 80 | 87 
Paying ,, 17 20 20 13 
100 100 | 100 100 





* On this interesting, though costly line, which was constructed 
on the model of the Appenzell, and opened for traffic throughout 
in 1890, two compound ‘‘ Mallet” engines of 40 tons each, built at 
the Maffei Works of Munich, and similar to those of 77 tons built 
by the same works for the St. Gothard Railway, are now working 
the goods and mixed traffic ; and the consumption cf fuel per 
train-mile has since then been reduced from 58 lb. to 38 Ib., or 
no tess than one-third. 

The average number of seats utilised does not, 
however, exceed 40 per cent. of the whole, and the 
actual average dead load, therefore, does not fall 
short of 90 per cent. On a continuous rack line 
this high percentage is unavoidable, and is to 
a great extent compensated by high fares; the 
Swiss system of central passage cars, instead of 
compartments, entails, moreover, a loss of eight 
seats per car or 25 per cent., which on tourist lines 
is in an emergency made up by standing places on 
the platforms. Having regard to the light nature 
of the traffic, and to the low speed, the rolling 
stock on all these lines is unnecessarily heavy. 
On the Gais line the car-weight need not exceed 
5 tons, seating forty and forty-eight passengers 
respectively, and lighter compound engines of 
Abt’s type weighing 24 tons when full (20 tons 
empty), and developing a mean compound tractive 
force of at least 6 tons, would haul a train of 60 
tons, carrying at least the same number of pas- 
sengers (165) as are at present carried by a train 
weighing 85 tons. This is shown by the following 
comparison : 


Present Service. 


One engine we se is ne 34.6 tons 
Jive carriages ... jie Eee eas 35.5 ,, 
165 passengers, luggage, and mail ... 14.9 ,, 
85.0 ,, 
Dead load ... = ... 83 per cent. 
Train with Abt Engine. 
One engine... ae oes .. 24 tons 
Four carriages ... sd we RAN . 
165 passengers, luggage, and mail ... 14:9 55 
58.9 ,, 
Dead load ... 75 per cent, 


The cost of this Abt engine would be (at 2200 
francs, or 901. per ton empty) 1800/., against 2120. 
and 26801. of those designed by M. Klose for the Gais 
line, equal to a saving of 30001. on the four engines, 
while on the thirteen carriages and sixteen trucks, 
which would have cost 3601. and 160/., as against 
4001. and 200/. each respectively, a similar saving 
of about 12001. might have been effected. The 
consumption of fuel would then not exceed 13 kilo- 
grammes, or 46 lb. per train-kilometre and mile re- 
spectively, seeing that on the Brunig Pass Railway, 
where the rack sections have 12 per cent. grades, 
the consumption of fuel is (with 25-ton engines) 
18 kilogrammes, and on the Harz Railway (rack 
sections 6 per cent. grades) worked with Abt’s 
compound 66-ton engines, it is only 13.7 kilo- 
grammes per train-kilometre, or 64 lb. and 49 lb. 
per train-mile respectively. Again, the ladder 
rack used on the Gais line, although for straight 
lines and flat curves it possesses great lateral stiff- 
ness, is undoubtedly less suitable for sharp curves 





than Abt’s double and differentiated rack bars, and 
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APPENDIX.-—TABLE I. 





| St. Gall and Gais, 14 Kilometre Adhesion | 


and Rack ; Maximum Grade, 9.2 per Cent. 
1-Metre Gauge ; Curves 30 Metres Radius. 





Working Expenditure,| 








Herisan and Appenzell 26-Kilometre 
Adhesion ; Maximum Grade 3.7 per Cent. 
1-Metre Gauge ; Curves 80-Metres Racius. 

















Landquar and Davos, 50-Kilometre 
Adhesion ; Maximum Grade, 4.5 per Cent. 
1-Metre Gauge ; Curves 100-Metres Radius. 





Rorschach and Heiden 7-Kilometre Rack ; 
Maximum Grade 9 per Cent. 
1.5-Metre Gauge ; Curves 240 Metres Radius, 















































| ’ 
Per Per Per er | 
Per : Per Per : Per | Per P| er Per ; Per 
Total, Kilo- | = | Train Pics To'al.  Kilo- _ Train oo Total. | Kilo- _— \ a an | Total. _ Kilo- ag _— on. 
etre | metre. | Mile. metre. | jnetre. Mile. metre. etre. Mile. metre. netre. ile. 

: francs | francs | france | pe | francs francs francs. pence francs francs frances | pence * francs francs francs pence 
Locomotive power 66,652 4,961 | 1.26 | 19.2 | 43.13 | 64,147 2467 0.56 : 29.57 166,096 | 3824 142 | 15.6 | 37.00 | 23,493 3,366) 1.24 19.0 | 29.30 
Engine and carriage | | 

repaise Hi 11,773; 641 | 022 | 34 7.60 | 23,085 888 0.19 30 | 10.c0 | 38,083 | 760 0.23 35 8.00 | 19,881 1,547 | 0.58 8.9 13.70 
Traffic .. ..  ..; 25,752) 1,810 | 0.49 | 7.4 | 16.65 65,108 2504 0.56 8.6 29.30 | 78,244 | 1565 | 0.48 73 | 17.24 | 9,083 1,289 048 7.3 11.10 
Maintenance of line ..| 32,678 | 2,334 | 0.63 97 21.15 | 49,824 1897 0.42 6.4 22.20 92,166 | 1843 | 0.56 8.6 | 20.80 | 22,856 3,265, 1.21 185 | 285 
Administration and | | | ‘4 

general charge 8,6°7| 615 | 0.16 2.5 5.58 | 12,488 480 0.11 1.7 5.62 | 26,694 | 534 0.16 2.5 5.88 | 8,24 1,181 0.44 67 10.4 
Sundries “e 9,152} 653 | 0.17 2.6 591 | 8,018 309 0.07 11 8.61 | 52,597 | 1052 | 0.32 49 | 11.58 5,473 782 028 43 7.0 

Total 154,614 11,044 | 2.93 | 44.8 100 |292,168 8545 | 1.91 292 100 453,869 9077 | 2.77 424 | 100 79,940 | 11,420) 423 | 647 | 100.0 
{ y | ee, \ “ ¥ Ss ay io ee : 3 
”y . 
re TABLE Il. songs were composed and sung, an Indian pow-wow 
| : . | was given, and the whole affair was exceedingly 
} 36 Traffi: per Per Head of ry a Consumption leasant, 
5 oa | Kilometre. Population. es of Furl P ° 
i . is 2 | We had hardly reached our state-rooms when 
; = a isi. P igs g2 ad the boat began to plunge in the waves, and one of 
o_o Pe} Py ih a ° 
; % 2 g * ie” s ey Seieoi 2 4% 3 our poets asserted that he heard a minister chanting 
a rs) os) 3 2 |Sec, 3 S 3 cHles 8S wAEla; dl 
7 3 3 ae & tees & 3 = 3 Zo i¢#,, Oo 5 |e | sadly, 
s D \2oo re) = 3 = = P 
8 e iS gf 18 332 3 & 3 k: ee sa S $2 $3 Rock-a-bye, preacher, in the berth top ; 
es 3. hee orempan When the wind blows you'll empty your crop. 
kilm. francs £ | francs £ | tons tons fr. fr. kilog., Ib. 
Gais (adhesion & rack) 14 , 2,000,000, 80,000 143,000 | 9,150) 2643 14,770 458 5.7 0.76 12,000 11,044 La 16.00 4 There really was but a gentle swell, and that 
Appenzell .. —..| 26 | 4,000,000 160,000 154,000| 9,850) 904 13,220 1280 14.6 1.4 10,900 8,545 78.8 7.81) 27. 
Davos (adheslon) 50 | 7,000,000 280,000 180,000 11,520, 404 3,272 618| 82 1.6 13,382, 9,078 67.7 10.77| 38.1 only lasted about two hours. 
Heiden (rack) .. 7 | 12160,000 | 82,640 309,000 |19,780' 1305 | 6,289 2023 4.4 | 1.6 13,852 11,260 82.5 18.30 64.8 We stopped at Nanaimo one afternoun, to take 
i } ! 
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is, moreover, heavier than the latter, as is seen 
from the following comparison : 





| 
,Gais Ladder Rack. 


er | Bars. 

Pressure transmitted by | 

rack teeth* $e sol 9.3 tons 8.3 tons 
Maximum pressure cf! 

pinions .. <b «o| 6.0 ,, a0 3, 
Greatest strain on teeth 

per square centimetre .. | aa, 0.57 ,, 
Greatest strain on teet 

per square inch .. ta 83 RT ws 











bg, Per Lineal Per Lineal Per Lineal 
P ‘Matic: Yard. Metre. Yard. 
kilog. Ib. kilog. | Ib. 
Rack and joints | 655 111 34 | 68.6 
Fastenings and chairs 13.5 27 8 | 16.2 
68.5 138 42 84.8 


* The resistance to tensile strain is given by the formula, 

(* x 6 h2 
6L 

8 x 6h? 
61 

fold grip. 


)e for the single (transverse) ladder teeth, and by 


)s for the teeth of the double rack bars with four- 


The latter, therefore, represents a saving of 
about one-third in weight, which, in respect 
of the 3.4 kilometres of rack on the Gais 
line, and at 18/. per ton, would be equal 
to a saving of about 1200). And, lastly, for 
the ordinary permanent way a 22-kilogramme 
(45-lb. ) rail instead of the 25.6-kilogramme(51.7-1b.) 
rail used would have been quite adequate for this 
line and its essentially light traffic, the saving 
amounting to about 1130/., while all the other 
charges are about equal. The total saving would 
thus have been 6500/. or 8 per cent. on the total 
cost of construction (80,000/.), while the saving of 
locomotive power on about 53,000 engine-kilometres 
per annum at 16and 12 kilogrammes respectively, 
would amount to over 3201. per annum, or 5 per 
cent. of the present total working expenditure, 
irrespective of the lesser cost of lubricants and of 
engine and carriage repairs. 

The reason why the original intention of an 
ordinary adhesion line from St. Gall to Gais was 
abandoned was that it would have been 2.5 kilo- 
metres or 1.5 mile longer than the adhesion 
and rack railway along the public road, and that 
the cost would have been 140,000/. (14,000/. per 
mile), or 60,0001. more than the latter (91501. per 
mile), while it would not have served the different 
localities as efliciently as the present line, which 
picks up all the traffic along the public road. 
Against this undoubted advantage, however, must 
be set not only the extremely unfavourable align- 
ment of the road, but the comparatively heavy cost 
(20021. per mile) of land and works for widening 





the same. The cost of 90001. per mile is heavy for 


a line whose gross earnings do not at present ex- 
ceed 250 francs per kilometre, or 16/, per mile 
per week; nor is it compensated by the fares, 
which are considerably below those authorised by 
the Federal Government for steep grade tourist 
lines, as appears from the following Table : 

















| | 
— — ‘on Grade.|  Third-Class Fare. 
per cent. | per cent. cents per | pence 
| | kilometre | per mile 
Gais .. | 92 | gaz 1 1. 
Appenzell 3.7 1 35 6.5 1 
Davos.. 4.5 | 2.00 10 1.5 
Heiden 9.0 } 4.34 28 4.3 


Authorised maximum fares 20 per cent. higher. 


As is seen, these fares are based, not on the 
steepest, but on the mean grade, and so far as the 
Gais line is concerned, having regard to the addi- 
tional cost of pinion traction, they are hardly 
adequate. The high fares of the Heiden line, on 
the other hand, explain the fact that, although it 
carries less than half the number of passengers per 
mile, yet it earns as much per mile as the Gais line, 
and the percentage of its working expenses is 10 
per cent. lower than that of the latter. 

Notwithstanding, however, this and other disad- 
vantages against which the St. Gall and Gais line 
hasas yet to contend, it is not only a great boon to 
the whole Alpine district, and is very efficiently 
managed, but constitutes a remarkable and, so far, 
unique piece of rack railway engineering. Assuch, 
it has excited considerable interest,* and deserves 
the close attention of all those who are concerned in 
the construction and working of mountain railways 
both at home and abroad. 

The writer, who recently made a careful inspec- 
tion of the line, has to express his obligations to 
M. O. Sand, manager of the same, and has also to 
thank the managers of the Appenzell, Davos, and 
Heiden railways for the information and official 
returns kindly placed at his service. 





THE YOSEMITE, ALASKA, AND 
THE YELLOWSTONE. 
(From our New York CorREsSPONDENT.) 
(Continued from page 776.) 

Ovr return voyage was a pleasant but uneventful 
one, our only excitement being a little impromptu 
entertainment by the young people, just before 
we reached Queen Charlotte’s Sound, which is the 
roughest portion of the trip. Some very clever 


* In view of the many new local railways projected in 
France, the line has lately also been examined on behalf 
of the French Government by Messrs. Martin and 
Clarard, engineers of the Ponts et Chaussées. Annales de 
Construction, 1891. 





in coal, and a line of boats, tied together and 
headed by the steam launch, were towed across the 
water to visit the town. Some of the passengers, 
also, went ashore at the coal-yard, and wander- 
ing about in the woods, returned with their 
arms full of beautiful ferns and flowers. The 
next day we reached Seattle, and on leaving the 
steamer all expressed their thorough enjoyment 
of the whole trip, indulging the hope that they 
might repeat it at some future time. We cannot 
think of any journey which could be so restful as 
this quiet sail. One is entirely cut off from the 
busy, tiresome world, having just enough change 
to interest, yet not enough to fatigue either mind 
or body, and is thus enabled to enjoy a recuperating 
calm, while the fresh ocean breezes bring a furious 
appetite, and the meals can be thoroughly enjoyed 
all the time. 

After a short stay at Seattle and Tacoma, we 
started on the next stage of our journey, and the 
next great point of interest, viz., the Yellowstone 
Park. The rains which had been deluging the 
country made frequent delays necessary, but, on 
the other hand, they added greatly to the beauty 
of the scenery, for the forests were green and 
luxuriant in their foliage, while even the smallest 
brooks were filled, and rushed by us like small 
torrents, babbling and purling their welcome. 

The Green River follows the railway track for 
many miles, and the moonlight on its raging waters, 
causing them to look like molten silver, presented 
an effect which will long be remembered. The 
great engineering feat in this road was the con- 
struction of Stampede Tunnel, at an elevaticn of 
3000 ft. This tunnel is nearly 10,000 ft. long, and 
is lighted by electricity. The cafion is marvellously 
beautiful, and we reluctantly left its contemplation 
to seek our couches. The next morning we stopped 
at Spokane for some hours, and the entire party 
was soon distributed through the city, which, like 
many other places, proved to all a most delight- 
fulsurprise. Broad streets and fine buildings were 
to be seen on all sides. The electric road is every- 
where, and no wonder, for by glancing at Fig. 89 
the reader will see one of the finest water-powers 
in the State. This was ascertained to be 30,000 
horse-power ; thus it enables the street railways to 
dispense largely with animal labour. And it not 
only furnishes this power, but also all necessary 
to light the town. Moreover, several fine mills are 
in operation on its banks. Spokane has a pro- 
mising future, and will be heard of as one of the 
foremost manufacturing towns of the State. 

The city is situated midway between Helena, 
Montana, and the Puget Sound. It is 400 miles 
each way from a city of any considerable size. The 
city is located at the Falls of the Spokane River, on 
each side of the river, the ground rising gradually 
to a line of bluffs three-quarters of a mile back 
from the river. On the north side, a broad, level 
plain stretches for about two miles and several 
miles east and west from the falls, The business 
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section of the city is south of the stream, the mills | erected a very large power station at the corner of 
and manufacturing enterprises along its bank. 
Spokane is on three trans-continental lines—the 
Northern Pacific, the Union Pacific, and the Great 
Northern. In addition, they have the Spokane 
and Palouse, the Central Washington, the Spokane 
and Idaho, the Spokane and Northern, the Coeur 
d’ Alene branch of the Union Pacific and the Seattle, 


65 ft. by 120 ft. The turbines are erected 20 ft. 
above extreme low water, so there can be no danger 


water, those driving the arc machines making 675 
revolutions per minute, and those for the incan- 
Lake Shore and Eastern, in direct communication | descent machines making above 1000 revolutions 
with all points of the surrounding country. |per minute. The company supplies electric light 

In 1889 a fire destroyed 38 blocks of the/|toall parts of the city, runs the elevators in the 
business portion of the city, resulting in a loss of different buildings, supplies the power to the street 
upwards of 10,000,000 dols. Since then the burned | cars, printing presses, and all classes of light ma- 
portion has been rebuilt, at a cost of between |chinery, &c.,all operated direct from the main plant. 
6,000,000 dols. and 8,000,000 dols. Among the A long-distance telephone system is in operation 
more prominent blocks erected since the fire are | with nearly all of the mining camps and points of 
the Auditorium, containing a very handsome opera |importance in East Washington. The city is 
house, with a seating capacity of 3500 people, | rapidly becoming a large flour mill centre, there 
costing 300,000 dols.; the Granite Block, Hyde being four mills in operation, and a new 1200 
Block, Blalock Block, Rookery Building, Spokane | barrel per day mill soon to be erected. They have 
National Bank Building, First National Bank five breweries, six lumber mills, three sash, door, 
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SpoKANE FAtts. Fie. 91. 
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of flood interfering with the machinery. These | dols, 
wheels are run under a pressure due to 70 ft. fall of | miles of cable and electric roads, and four miles of 








In addition, there are the Washington Savings 


Front and Monroe streets, the building being | Bank, with a capital of 150,000 dols. and surplus of 


18,000 dols., and the Spokane Savings Bank, with 
a capital of 60,000 dols., and surplus of 20,000 
The street railway systems consist of 25 


motors. The present water works plant of the city 
cost approximately 300,000 dols., and, including 
the franchise, it is estimated at 1,000,000 dols. 
The present pumping capacity of the plant is 
approximately 8,000,000 pc per day. 

We now passed from Washington, where we had 
enjoyed so much hospitality, into the State most 
lately added to the galaxy of national stars, to wit, 
the State of Idaho. A stop ofan hour was made at 
Cour d’Alene, where recently so much blood has 
been shed in an effort to convince the miners that 
even in Idaho the law is as supreme as in the most 
civilised parts of the Union. That the lesson has 
been thoroughly learned there is but little doubt. 
The men were on a strike at the time of our visit, 
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East Entrance TO Horse Priains, Montana. 








Fie. 90. Deer Park. 


and furniture factories, iron works, oatmeal mill, 
and various other enterprises, which make use of the 
valuable water power. The value of the water power 
is estimated at 1,500,000 dols. annually to the 
city. Spokane has school property valued at about 
500,000 dols., with a very complete system of 
Or and high schools. There are seven school 
uildings. There is also located here the Spokane 
College and Spokane University, Gonzaga College, 
and a seminary for young ladies. 
The banks in Spokane, with capital and surplus, 
are as follows : 


Building. Any of these buildings would do credit 
to the streets of the larger eastern cities. During 
1891, the work of rebuilding was continued, there 
being about 350,000 dols. expended in business 
structures, consisting of 31 new brick business 
houses, 

Within a radius of 150 miles of Spokane, there 
were produced in 1890 about 7,000,000 bushels of 
wheat, and in 1891 the crop ‘s estimated at 
17,000,000 bushels of wheat, 6,500,000 bushels of 
oats, and 4,000,000 bushels of barley. The Palouse 
country south of the city has an estimated area of 








13,000,000 acres of arable land suitable for wheat- Ca =. og 
raising. The Big Bend country, lying west of the , ct pee Sess 
city, has an area of 4,000,000 acres suitable for Washington National 100,000 22,000 
Nock pitalion Te in clltaeniel Anak ixth of Exchange National 100,000 q 
wheat-raising. is estimated thai one-sixt 0 Teaders’ National 200,000 104,000 
this country is now under cultivation, W ith the Citizens’ National 150,000 18,800 
water power at Spokane, this vast crop will be First National 100,000 126,700 
ground more cheaply there and shipped east or — a Soics 300,000 iin 
: F rowne National ... ac 2 
— ap bana —e = finished product, rather than Bank of Spokane Falls .. 150,000 125,000 
The Edison Electric Illuminating Company have Total 1,200,000 474,500 





Fic. 92. Hetena, Montana. 


and came down to the station in large numbers to 
gaze at us. The railroad follows the shores of a 
beautiful lake, called Pend d’Oreille. 

The last station in Idaho is called Hope, though 
whether it was the Hope deferred or realised, one 
cannot state, but as the time changes here, and we 
find we have lost an hour, it certainly was not 
deferred, but advanced. Here there isa farewell 
view of the beautiful lake, at the upper extremity 
of which the road ascends Clarke’s Forks, a very 
rapid stream, and after roaring through various 
gorges, reaches the Bitter Root Mountains ; in one 
place, environed by a succession of high mountains, 
is a lovely piece of landscape known as Deer Park. 

The country now began to change in character, 
and although still mountainous, yet there were 
stretches of plains to be seen on both sides, and 
many herds feeding. We had passed again into a 
new State of such size that it contains within its 
borders 1,000,000 more aores than the entire States 
of New England combined, and as many square 
miles as New York, Pennsylvania, and Illinois 
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together. This was the great State of Montana, 
containing 40,000,000 acres of land, and 143,776 
square miles, with a population of 131,769. 

The first view of moment is at Horse Plains 
(shown in Fig. 91). We passed over several trestles 
of nearly 1000 ft. in length, and sometimes over 
100 ft. high, and through sections of country where 
fierce struggles had occurred with the Indians in 
the early days, until we reached Mullan Tunnel, 
about 5500 ft. above sea-level. At this point we 
descended the eastern slope of the Continental 
Divide, and passed by placer mines that have made 
many a heart to sing for joy, and many another to 
break from sorrow, until about 4 p.m. we reached 
the city of Helena, a view of which is given in 
Fig. 92. There are here some 15,000 people, 
and near by is the famous ‘‘ Last Chance Gulch,” 
which has yielded about 10,000,000 dols, in gold. 





was the hotel a large and beautiful house, with 
attractive grounds, and a fine table, but adja- 
cent to it, in the park, was a very large and 
luxurious natatorium, containing a large bath, fed 
from hot springs, into which the party plunged, 
and emerged thoroughly refreshed and ready 
for the dinner, which was worthy of the place 
in every respect, and to which our sharpened 
appetites enabled us to do ample justice. There 
was a ‘‘hop” at the hotel that evening, and at the 
proper time the party returned to their cars and 
woke up the next morning at Cinnabar, the entrance 
to the Yellowstone Park ; but how changed every- 
thing was to the writer, who had ridden past this 
very spot in 1883, when there was no railroad nor 
any house to be seen. The principal feature of 
Cinnabar is the mountain known as the Devil’s 
Slide, and, judging from its red colour, no doubt 








MAP OF THE | 
YELLOWSTONE NATIONAL PARK, 
{ 41-4 | Compiled From different official explorations 
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It has been the hope of many people that they will 
some day walk the ‘‘Golden Streets,” but in Helena, 
despite the name, this hope comes pretty near 
realisation, for you may here walk the silver 
streets, since, just before our visit, an excavation 
in the principal thoroughfare showed a well-defined 
vein of silver extending along it, and the burning 
question agitating the city throughout at the time 
of our visit was, tc whom this vein belonged, At 
this place the benefits of our method of travelling 
were shown. We had been living on our train for 
several days, and in order to break the journey and 
give us a rest, this stop was made, and the entire 
party taken to the Hotel Broadwater by means of 
an electric car, a distance of three miles from the 
station. This wasa delightful surprise, and gave 
us all a pleasant feeling of obligation to Raymond 
and Whitcomb for their forethought. Not only 





his Satanic Majesty wore out not alone the seat 
of his trousers, but also a part of his skin. His 
presence here is still defined, for almost every 
house is a liquor-saloon; but then in this sec- 
tion of country even the air is dry, which may 
account for the fact. At this point we took stages 
for the hotel at the Mammoth Hot Springs, a drive 
of about six miles. Now we were within a stage 
drive of Yellowstone Park, a map of which is given 
in Fig. 93. 
(To be continued.) 





New ZEALAND Miptanp Rariway.—The New Zealand 
Midland Railway Company has offered to hand back its 
land grants to the colony on condition thatthe colonial 
Government guarantees the company 3 per cent. on the 
total cost of the railway. The proposal has been declined 
by the New Zealand Cabinet, 
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Minutes of the Proceedings of the Institution of Civil Engi- 
neers, with other Selected and Abstracted Papers. Vols. 
CVII. to CX. Edited by James Forrest, Assoc. 
Inst. C.E., Secretary. London : Published by the 
Institution. 

THE amount of valuable matter in the four volumes 

of Proceedings issued by the Institution during the 

working year which was ended last June, is so 
great that it is impossible to do justice to it in the 
space at our disposal. The address of Mr. George 

Berkley, President, with which the first volume 

opens, constitutes an interesting review of the 

advance of engineering work in relation to social 
progress. This is followed by a series of papers 
on ‘* Portland Cement,” by Messrs. H. F. Bamber, 

F.1.C., A. E. Carey, M. Inst. C.E., and W. M. 

Smith, M. Inst. C.E. The. first two papers deal 

rather with the manufacturing side of the subject, 

and it is interesting to note the importance attached 
to fine grinding. Mr. Carey, indeed, points out 
that the material left on a sieve of 32,257 meshes 
to the square inch has no cementitious value, but 
is merely inert material. The paper of Mr. Smith 
deals with the action of sea water on Portland 
cement concrete, as illustrated by the failure of the 
south breakwaterat Aberdeen. The concrete in this 
instance appears to have been very porous, and the 
sea water flowing in and out of it at each tide, a 
subsitution of the magnesia in the sea water for the 
lime in the cement took place, causing swelling of 
the concrete and ultimate failure of portions of the 
wall. This substitution of the magnesia for lime was 
proved to occur by forcing sea water through blocks 
of the concrete, and comparing the analysis of the 
concrete after this had been done with what it was 
previously. Mr, Smith claims that the only certain 
way of preventing this action is by making the 
whole mass of the concrete impermeable, but it 
may happen that rubble masonry may then 
prove cheaper. In the discussion Mr. Henry 

Faija remarked that it was true that if sea water was 

passed through concrete lime would be dissolved 

from the cement and magnesia precipitated, but this 

did not necessarily involve the destruction of the 

cement if it was sound, because as the lime from 

the outside surface was dissolved, a crust of lime 
and magnesia was formed which rendered the mass 
impervious to further destructive action. He had 
passed sea water through blocks under a head of 

21 ft., and found, as Mr. Smith had done, that after 

a time percolation ceased, because the pores of the 

concrete had become filled with the deposit of lime 

and magnesia. He accordingiy attributed the 
failure at Aberdeen either to bad cement or bad 
manipulation. 

The next paper in the volume is on the sale of 
water by meter in Berlin, its author being Mr. 
Henry Gill, M. Inst. C.E., in which the author 
objects that the ordinary English system of a water 
rate leads to waste of the water, which is avoided 
when the water is sold by meter, since every indivi- 
dual user is then interested in preventing waste. The 
system was first tried tentatively in Berlin in 1865, 
owing to the excessive waste which took place under 
the rating system. At the present time, when the 
whole of the water for both domestic and trade 
uses is supplied by meter, the quantity per head 
per diem for the city taken as a whole has been 
reduced to 15.2 gallons as against 40.3 gallons in 
1865. In the discussion which ensued Mr. W. B. 
Bryan, of the East London Water Works, drew an 
interesting comparison between Berlin and the 
district supplied by his company. The population 
supplied and the revenue obtained from water in 
Berlin were both about 10 per cent. greater than 
in the case of his company. Berlin, however, had 
21,038 services, whilst the East London Company 
had 167,000. The quantity pumped in the case of 
his company was 42,000,000 gallons daily, and in 
that of Berlin exactly one-half. The average popu- 
lation per supply was sixty-seven in Berlin and in 
East London about seven. Hence very many more 
meters would be needed in East London than 
in Berlin, and they would be more difficult 
to look after. In fact in East London, by the 
rating system, as in other English towns, the 
rich paid for the poor. We have not space here 
to fully summarise the discussion, but those in- 
terested in the subject will find the matter to have 
been very fully thrashed by the various speakers. 

Amongst the other ‘‘selected papers” in this 
volume we may note one by Mr. A, W, Szlumper, 
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M. Inst. C.E., on the ‘‘ Widening and Improve- 
ment Works, London and South-Western Railway 
(Metropolitan Extension),” and a valuable mono- 
graph by Professor T. H. Beare, Assoc. M. Inst. 
C.E., on the ‘‘ Building Stones of Great Britain 
—their Crushing Strength and other Properties.” 

Vol. CVITI. opens with a paper by Mr. Wilfrid 
Airy, M. Inst. C.E., on ‘* Weighing Machines,” 
which was very fully discussed. The next paper is 
by Mr. A. H. Curtis, Assoc. M. Inst.C.E., and deals 
with the important question of gold reduction. This 
subject is becoming of still greater importance to 
English-speaking engineers than hitherto, owing to 
the recent acquisition by the British Crown of very 
valuable gold-bearing tracts in Africa, and the 
paper and its accompanyjng discussion will be read 
with interest. The paper contains full descrip- 
tions of most of the crushers, mills, and stamps 
now in use, and at the end the author sums up, lay- 
ing down the general principles which should 
guide the choice of reduction plant. For the pre- 
liminary coarse crushing of the ore he recommends 
the Blake, Gates, or Comet breakers, as he con- 
siders that the fine crushing Dodge breaker is more 
suitable for mills of moderate capacity. For wet 
pulverising the appliance which has most suc- 
cessfully competed with stamps is the Hunting- 
don centrifugal roller quartz mill, but for hard 
quartzes the stamps are the best. For dry pul- 
verising Krom’s rolls are to be preferred. In 
the discussion attention was drawn to the im- 
portance of separating as quickly as possible 
material already crushed from that still awaiting 
pulverisation. 

The paper by Mr. W. T. Douglass, M. Inst. C.E., 
on ‘*The Bishop Rock Lighthouse,” is an instructive 
record of very great difticulties successfully sur- 
mounted, The work described was the strengthen- 
ing of an old lighthouse by increasing the thickness 
of its walls by means of a jacket of granite blocks 
dovetailed into the old work and each other. The 
lantern was also raised 36 ft. higher, and the light 
was nevertheless maintained during the whole pro- 
gress of the work. The Bishop Rock, which lies 
off one of the Scilly Isles, has a surface which is 
covered at high water of ordinary tides, and at the 
low water of spring tides the exposed surface of the 
rock measures only 153 ft. long by 52 ft. broad. 
The improved tower is cylindrical up to a height 
of 40 ft. above the foundation, the diameter of 
cylinder being 41 ft. From this level the tower 
proper starts with a diameter of 32 ft., and is then 
carried up to the remainder of its height in the 
usual tapering form. ‘The height of the mean focal 
plane of the lantern is 140 ft. above high water of 
spring tides. The work was started in 1883 and 
finished in 1887. Some idea of the difficulties 
encountered may be obtained from the high cost 
of the work, the granite masonry costing 1/. 8s. 6d. 
per cubic foot. 

Amongst the ‘‘ selected papers,” Mr. R. H. B. 
Downes, Assoc. M. Inst. C.E , gives a useful sum- 
mary of ‘* Practical Astronomy as Applied to Land 
Surveying,” his illustrations being drawn from the 
southern hemisphere, though of course the prin- 
ciples laid down are not so limited. In another 
of these papers Mr. Francis Fox, M. Inst. C.E., de- 
scribes the ‘‘ Hawarden Bridge,” which is notable as 
having a swing span with the largest opening of 
any in the kingdom, viz., 140 ft. As is frequently 
the case in such structures, the foundations are the 
most interesting feature. The pivot pier, 40 ft. in 
diameter, was sunk as a singie circular well by 
dredging. The thickness of the brick wall of the 
well was 5 ft., and the cutting edge of wrought 
iron was sunk to a depth of about 51 ft. below low 
water of spring tides. The other piers consist of 
three wells each 12 ft. in diameter, sunk side by 
side and connected together with jack arches. The 
water jet was largely used to facilitate the sinking 
of the cylinders, and also of the piles forming the 
fender for the swing pier. The same agency was 
employed in sinking the foundations of the bridge 
over the Bio-Bio in southern Chili, described by Mr. 
KE. J. T. Manby, M. Inst. C.E., in the next paper. 
The piers here were constructed entirely of disc 
piles. The bridge is 6118 ft. long, and consists of 
62 spans of riveted Warren girders. Each pier 
was composed of 6 disc piles, divided into two rows 
of three, 15 ft. apart, the piles in each row being 
6 ft. from centre to centre. The tops of the piles 
were connected by box girders, and the whole were 
firmly braced together. The discs of the piles were 


3 ft. 6 in. in diameter for the larger piles and 3 ft. 
in diameter for the smaller ones. Two large piles 





and four small ones were used at each pier. The 
average depth of the feet of the piles below the 
river bed was 284ft. During the process of 
sinking the piles were rotated by means of steam 
winches. The work commenced in June, 1888, and 
occupied 462 days in all; but of this 111 days were 
spent at the first and second piers, the delay being 
largely due to floods. 

Vol. CIX. opens with an important paper by 
Professor W. C. Unwin on ‘‘ Petroleum En- 
gines,” the matter being mainly a description of 
some tests with the Priestman engine. This is 
followed by one ‘‘On the Mean or Average 
Annual Rainfall, and the Fluctuation to which it 
is Subject,” by Mr. A. R. Binnie, M. Inst. C.E. 
The paper is founded on records obtained from 
nearly every portion of the globe. One of the re- 
sults arrived at from this comparison is that a record 
of thirty-five years’ rainfall will give the true average 
rainfall with an error of not more than 2 per cent., 
and that one of fifty years is nearly as good as one 
of longer period. Another point established is that 
the percentage deviation of the wettest and 
driest years from the mean for countries with 
a mean rainfall of 20 in. and upwards is much the 
same all the world over. Thus the wettest year 
may be expected to have 51 per cent. more rain 
than the average, and the driest 40 per cent. 
less. When the rainfall is less than 20 in., the 
wettest year has on the average 75 per cent. more 
rain than the mean, and driest 49 per cent. less. 
A similar comparison for the three consecutive 
driest years shows that the mean fall during this 
time would be only 78 per cent. of the average, 
which is less than is usually assumed by engineers 
in preparing plans. 

The paper on ‘‘The Sewage Farms at Berlin,” 
by Mr. H. A. Roechling, Assoc. M. Inst. C.E., deals 
with a subject of ever-increasing importance, viz., 
the disposal of the sewage of large interior towns. 
In some respects Berlin is very favourably situated 
for the easy solution of this problem, the surround- 
ing country having a sandy subsoil. The area of 
the city is 245 square miles, and its population on 
December 1, 1890, was 1,578,000. The density of 
population varies from 220 to 25 persons per acre, 
and each dwelling-house is, on the average, occu- 
pied by 65 persons. For sewerage purposes the 
whole area of the town is divided into twelve sepe- 
rate drainage districts, which convey the sewage 
to pumping stations outside the town, whence it is 
pumped to one or other of four sewage farms, 
having a total area of about 19,000 acres. The land 
secupied by the farms is practically level. The 
subsoil, as already mentioned, is in the main loamy 
sand, though patches of argillaceous loam occur in 
places. Only one farm is as little as six miles 
away from the city, the other being about 12 
miles distant, which renders it more difficult to 
dispose of their produce. The distribution of the 
sewage is in the hands of a large gang of men, 
there being on the average about tive men em- 
ployed in this work to every million of gallons 
pumped. The distributing pipes are laid below 
ground, from the stand-pipe of the pumping main. 
They pass direct to the highest points of the 
farms, where sluice valves are fitted and side 
outlet branches, all of which are 8 in. in dia- 
meter. These mains place the sewage on the land, 
through which it filters, and the effluent then 
flows into a series of open collecting ditches dug 
along the lowest levels of the farm. Under- 
ground drains are laid to facilitate the flow of the 
sewage from the points where it is passed on 
to the land to these collecting ditches. To obtain 
greater control over the distribution the whole 
farm is divided into plots of from 5 to 6 acres area 
each. Tanks are also provided to dispose of the 
storm water which may be pumped from the town, 
and to serve as reservoirs in winter, when the 
ground is frozen so deep that ordinary irrigation 
cannot be carried on. The cost of preparing the 
land at the farm amounted to about 8/. 5s. per 
acre of the total area. The quantity of sewage 
treated at the farms varies from 4479 gallons per 
acre per day at the Osdorf farm to 2479 gallons per 
acre atthe Malchowfarm. During the year 1889-90, 
the last for which returns are given, the farms 
showed a profit of 1.162 per cent. on the sum ex- 
pended in laying them out. The preceding year 
the profit had been 1.433 per cent. The sewage at 
Berlin is much more concentrated than is usual in 
England, the volume per head being only half of 
what it is here. In spite of this concentration, 
however, the effluent is perfectly satisfactory, as is 





proved by the fact that good-sized pike have been 
caught in the efflueat ditches. 

Amongst the selected papers we note one by Mr. 
A. W. Stewart, M. Inst. C.E., ‘‘On Stresses and 
Deflections in Braced Girders,” describing a method 
of determining the stresses in such structures when 
containing redundant members. The method given, 
though no doubt useful in many cases, is not to our 
mind any improvement upon that of the principle 
of work so beautifully developed by Castigliano in 
his ‘*Théorie de l’Equilibre des Systémes Elas- 
tiques.” By taking actual examples Mr. Stewart 
shows that the actual stresses in lattice girders 
may differ by upwards of 10 per cent. from those 
found by the usual method of assuming that each 
system of triangulation carries the same proportion 
of the total load. 

Vol. CX. contains an important paper by Mr. 
James Swinburne on ‘‘ Electrical Measuring In- 
struments,” which those engaged in the present 
rapid extension of electric lighting may study with 
advantage. In the discussion which ensued, an 
interesting point was made by Professor Ayrton, 
who stated that he had found that when springs 
were employed in such instruments, and steel could 
not be used for magnetic reasons, phosphor-bronze 
proved a very eflicient substitute, being superior 
to German silver, or the alloys of platinum and 
iridium. Several speakers also pointed out that 
the hot wire voltmeters so commonly used for 
alternate current work were very wasteful of 
power, which would be avoided if a satisfactory 
electrostatic instrument could be obtained. 

The second paper of the volume, though not 
strictly electrical, has had its origin in the 
spread of electric lighting. Itis entitled ‘* The Dis- 
tribution and Measurement of Illumination,” and 
was read by Mr. A. P. Trotter, Assoc. M. Inst. C.K. 
The unit of illumination proposed is the candle-foot, 
being that of a standard candle at a distance of 
1 ft. In practice the illumination of one candle- 
foot is a comfortable degree of brightness, and is 
to be found on most well-lighted dining tables and 
billiard tables. The illumination of course in- 
creases inversely as the square of the distance from 
the source. The illumination of any surface also 
depends upon the angle of inclination of the sur- 
face to the light rays. The illumination produced 
by bright moonshine has, according to Mr. Trotter's 
experiments, a maximum of about one-thirty-sixth 
of a candle-foot, i e., it is equal to that produced by 
a standard candle at a distance of 6 ft. More usually 
it is equal to that of a candle at 8 ft. to 10 ft. dis- 
tance. These figures were obtained by using a 
screen turned full to the moon, and do not include 
the diffused light from the surrounding sky, which 
is often considerable, and brings up the average 
illumination to one-thirtieth of a candle-foot. Mr. 
Trotter gives in his paper contour lines of illumi- 
nation for different arrangements of lamps and 
curves of illumination for different important streets 
in London. In the paper immediately following, 
‘“*On the Measurement of High Temperature,” 
Professor Roberts-Austen, F.R.S., describes the 
principal pyrometers which have been used in 
different places during the past few years. Special 
prominence is, of course, given to the Le Chatelier 
pyrometer, with which Professor Roberts-Austen 
has already done so much good work. It is im- 
portant to note that the temperatures of various 
industrial operations, as determined by the pyro- 
meter, are lower than had been previously esti- 
mated. 

In addition to the papers we have mentioned, 
the different volumes contain many others of great 
interest, and each volume has a comprehensive 
selection of abstracts from the articles which have 
appeared during the year in various foreign papers 
and periodicals. 





Magnetism and Electricity. By ArtHuR WILLIAM 
Poysrer, M.A. Longmans, Green, and Co. 

This volume is one of a series of Advanced Science 
Manuals in course of publication. The term 
‘* Advanced Science” must not be taken to imply 
such reading as we find in Maxwell, Wiedemann, 
or Mascart and Joubert. It is merely a euphemism 
for the scientific instruction given in the advanced 
classes of the modern side of some of cur colleges. 
The special aim of the book is to meet the demands 
of the Syllabus for the Advanced Stage of tke 
examinations yearly held at South Kensington in 
connection with the Science and Art Department. 
While keeping these requirements well in view, the 
author further aims at making his book a complete 
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treatise on the elementary parts of magnetism and 

electricity usually ‘‘ read” in schools. 

It is une of the merits of this manual that it 
suggests throughout experimental illustrations of 
phenomena and verification of laws to be seen, or, 
better still, to be made by the student. Mere 
book knowledge is now admitted to be a delusion, 
a sheer waste of time. An hour of practical work 
is worth years of ‘‘ grinding” over text-books. 
Real knowledge in science implies a personal 
acquaintance with facts and phenomena, and this 
can be obtained only in the lecture-room and the 
laboratory. 

A second merit of Mr. Poyser’s work is that it is 
interspersed with numerical examples. Every 
competent teacher knows what a valuable aid such 
questions ate towards acquiring clear ideas and 
readiness in the application of principles. When 
judiciously chosen, they suggest details of methods 
and arrangements, and often open up new veins of 
thought. Altogether this work shows the author 
to be a teacher of considerable practical experience 
in expounding his subject. He is clear, some- 
times, perhaps, too succinct, but he always lays 
due stress on fundamental facts and leading prin- 
ciples. 

In a book of nearly 400 pages, we would naturally 
expect a little information about Crookes’s classical 
researches upon the electric discharge in high 
vacua, about electric oscillations, and even about 
the beautiful and now well-known tubes of Puluj. 
Many pages of hard reading are devoted to the 
theories of the Voss and Holtz machines ; to our 
mind a few paragraphs on the elementary theory of 
the latest and best of all influence machines, the 
Wimshurst, would have been far more useful. 
The chapter on atmospheric electricity would have 
been all the better for the omission of both diagram 
and explanations about the alleged ‘‘ protecting 
area” of lightning conductors, and the substitution 
therefor of a dozen of Dr. Lodge’s principal con- 
clusions expressed in his own terse style. 

Dynamic electricity is well treated. As it isa 
vast subject, it seems a pity to bother the tyro 
with descriptions of obsolete apparatus, just as it is 
to perplex him with the intricate windings of new 
and complicated dynamos. Clarke’s machine should 
be relegated to loan collections of scientific ap- 
paratus; and certainly the Thomson-Houston’s 
dynamo might well be left to the advanced students 
of a technical college. The typical machines—the 
Gramme, the Siemens—should be well described 
both as dynamos developing currents and as motors 
when absorbing them. 

A good description of the magnetic circuit is 
given ; nowhere, however, is any mention made of 
the easier methods for determining the number of 
magnetic lines that thread through a given space. 
Hysteresis is referred to, but the ordinary ex- 
planatory diagram, which is found to be so useful, 
is omitted. 

There is a clear and uzeful summary, extending 
over 11 pages, of the experiments of Hertz, 
Tesla, and Eliku Thomson’; even Professor Dewar’s 
discovery of the magnetic properties of liquid 
oxygen is described ; but in vain do weseek for an 
abstract of the magnificent work of Professor 
Ewing on permanent and electro-magnets. Even 
the name of the eminent Cambridge professor is 
not mentioned in any connection. 

The book is abundantly illustrated; many of 
the diagrams will be found helpful to teacher and 
student. The work is sound throughout, and may 
be confidently taken up by a second-year electrical 

* student. 
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THe Lower Danusr.—Works for the improvement of 
the Lower Danube are making satisfactory progress, espe- 
cially since American boring machines have been brought 
into operation. It is expected that ocean steamers will 
be able to reach Budapest by 1898, 





THE POLLUTION OF THE AIRE AND 
CALDER. 
Part V.—EFFLUENT STANDARDS AND 
River CoNsERVANCY. 

BeroreE closing these papers on a subject of 
national importance, we may advert to two or three 
secondary issues, bearing upon the policy by which 
the Aire and Calder pollutions are to be fought. 

One of these questions is, whether a new Royal 
Commission ‘shall be appointed to extend or sup- 
plement the great and useful labours of the Rivers 
Pollution Commission of nearly a generation ago. 
The West Riding County Council say ‘‘ Yes ;” the 
Local Government Board say ‘‘ No.” The point at 
issue is not as to how the rivers are polluted ; that 
is settled. It isas to what standards of purity shall 
be enacted so as to best secure the desired end with- 
out pressing unduly on authorities, or private manu: 
facturers. Whether, as we may reasonably surmise, 
the council considers that the advancement of 
learning demands more rigorous standards, is not 
certain. It is not on record, so far as we are 
aware, that the said standards have been applied 
to any effluents from sewage or trade refuse works. 

In fixing standards, the extreme fluctuation in 
the volume and quality of sewage must be taken 
into account; and where the minimum degree 
of admissible pollution is to be represented by 
the standard, it may be well not to draw 
the line too hard at the outset. With all the inven- 
tive genius that for the past quarter of a century 
has been focussed on sewage treatment, and the 
sanguine estimates of patentees, the cost is not 
likely to be reduced below what was then antici- 
pated. Still, the need of clear water for trading 
use has increased, and so has its value. There- 
fore, such increased facilities as science may 
have given us for securing a better effluent, 
co-exist with increased powers of payment for 
their results. Accordingly, the Legislature 
stands to-day in a stronger position for de- 
manding any fixed standard than in 1868. This 
being assumed, are the successive standards laid 
down in 1868-70 adequate to the present needs 
and scientific means? For the benefit of such as 
have no access to the valuable reports of that Com- 
mission, we venture to reproduce them here. 

In Vol. I. of their fourth report, published in 
1872 (‘‘ Pollution of the Rivers of Scotland”), the 
Commissioners say : 

‘* The following standards of purity, of which we 
have already recommended the enactment, and 
which we now again submit, represent, in a concen- 
trated form, our experience acquired by the in- 
cessant investigation for four years of the chief 
manufacturing processes carried on in _ this 
country. 

‘*q, Any liquid containing in suspension more 
than three parts by weight of dry mineral matter, 
or one part by weight of dry organic matter in 
100,000 parts by weight of the liquid. 

‘*b, Any liquid containing, in solution, more 
than two parts by weight of organic carbon, or .3 
part by weight of organic nitrogen in 100,000 parts 
by weight. 

‘ce, Any liquid which shall exhibit by daylight 
a distinct colour when a stratum of it, 1 in. deep, 
is placed in a white porcelain or earthenware 
vessel, 

‘*d, Any liquid which contains, in solution, in 
100,000 parts by weight, more than two parts by 
weight of any metal except calcium, magnesium, 
potassium, and sodium. 

**e, Any liquid which, in 100,000 parts by weight, 
contains, whether in solution or suspension, in 
chemical combination or otherwise, more than 
.05 part by weight of metallic arsenic. 

‘*f, Any liquid which, after acidification with 
sulphuric acid, contains, in 100,000 parts by weight, 
more than one part by weight of free chlorine. 

‘¢g, Any liquid which contains, in 100,000 parts 
by weight, more than one part by weight of sulphur, 
in the condition either of sulphuretted hydrogen or 
of a soluble sulphuret. 

‘*h, Any liquid possessing an acidity greater 
than that which is produced by adding two parts 
by weight of real muriatic acid to 1000 parts by 
weight of distilled water. 

‘*7, Any liquid possessing an alkalinity greater 
than that produced by adding one part by weight 
of dry caustic soda to 1000 parts by weight of dis- 
tilled water. 

‘*k, Any liquid exhibiting a film of petroleum or 
hydrocarbon oil upon its surface, or containing, in 





suspension, in 100,000 parts, more than .05 part of 
such oil. 

‘* These standards have been framed with the most 
careful regard for the interests of both towns and 
manufacturers. Methods have been described in 
our reports, involving no excessive expenditure, 
by which the strongest town sewage and the foulest 
liquid waste from manufactories, can be adequately 
cleansed, so that these standards shall not be 
offended by the effluent water. We believe that 
the adoption of none of them will inflict any injury 
at all on manufacturers ; indeed, we have every 
reason to conclude that the adoption of these 
standards will save the manufacturers of this 
country from inflicting considerable injury upon 
themselves ; whilst, by preserving the whole course 
of rivers in a comparatively clean and usable con- 
dition, they will tend powerfully to the extension 
of manufactories upon the banks. One of the 
most crying evils in manufacturing districts is the 
want of clean water, and, therefore, every success- 
ful effort to make dirty water again usable is a direct 
gain to manufacturers. 

‘*On the assumption, therefore, that the dis- 
charge of strongly polluting water is to be for- 
bidden by legislative enactment, we consider these 
standards of pollution as real friends to manufac- 
turers, telling them in clear, intelligible, and defi- 
nite terms what it is which they have to avoid, and 
shielding them, as the Alkali Act has so notoriously 
shielded the alkali manufacturer, from vexatious 
litigation. 

‘Tn this opinion we are glad to be confirmed by 
the testimony of European chemists of the highest 
reputation. Inthe second volume of the Report 
(Part IV.) statements will be found from Baron 
von Liebig, President of the Academy of Sciences, 
Munich; M. Dumas, Perpetual Secretary of the 
French Institute ; and Dr. Hoffmann, Professor of 
Chemistry, Berlin, which entirely bear out all 
that we have said of the desirableness and practical 
character of the standards we have proposed, and 
their entire consistency with the true interests of 
manufacturers and corporations.” 

The report then goes on to say afew weighty 
words which, to the non-chemical mind, throw 
a clear light on the import of the proposed 
standards : 

‘“*The great mildness of these standards is illus- 
trated by the fact that the ordinary condition of 
the water of the notoriously polluted Clyde and 
Irwell, below Glasgow and Manchester respectively, 
would scarcely infringe one of them. We antici- 
pate, indeed believe, that, as science progresses, 
improved methods of purifying polluted liquids 
will be discovered, and that eventually standards 
of purity considerably higher than those given 
above may, if necessary, be enforced.” 

Knowing this, and remembering that not only has 
the pollution in the Aire and Calder valley enor- 
mously increased, but the abstraction of clean water 
has increased almost precisely in the ratio of that 
increase, it is impossible to come to any other con- 
clusion than that the standards in question must 
be raised to meet the present wants. For this 
purpose, a new Commission of experts seems indis- 
pensable, so that, when finally adopted, the new 
standards shall apply uniformly in these islands. 
Thus, although of vast importance, the question is 
narrowed to a single issue, and its solution should 
involve no great loss of time. 

This is the view of the local authorities. Only a 
few weeks ago a deputation of the Yorkshire 
County Councils and county boroughs had an inter- 
view with Mr. H. H. Fowler, President of the 
Local Government Board, at Whitehall, on the sub- 
ject, and enforced the necessity of a new Commis- 
sion to lay down new standards. Mr. C. G. Milnes- 
Gaskell, vice-president of the West Riding County 
Council, clearly expounded the views of the depu- 
tation. Referring to Mr. Ritchie’s suggestion (see 
ante) that the West Riding County Council should 
lay down standards of their own, he urged that for 
each district to be a law to itself would be mere 
confusion. What was wanted was an authoritative 
pronouncement by a Royal Commission which all 
could obey. The deputation was asked if they 
were aware a Royal Commission had sat in 1868 
and had prescribed “ this very standard ” for which 
they were now asking. To which it was justly 
answered, that more was wanted ; upon which the 
deputation were taken to task in the manner fol- 
lowing : ‘‘ What I want to know is, whether you 
consider the inquiry of 1866-72 defective, and 
whether you have come to the Government to say, 
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‘We are so dissatisfied with the evidence taken 
before that Royal Commission, with its report and 
its standards, that we want another Commission, 
which may occupy four or five years as this Com- 
mission did.’ ” 

Now, what is the reply of a plain man to this 
curiously worded rebuff? This, and it is an un- 
answerable one : ‘‘ That very Commission to whose 
conclusions you direct us, gave this emphatic 
opinion: ‘ We anticipate, indeed we believe, that 
as science progresses, improved methods of purify- 
ing polluted liquids will be discovered, and that 
eventually standards of purity considerably higher 
than those above given, may, if necessary, be 
enforced’ (page 105, vol. i., fourth Report Rivers 
Pollution Commission). Science hss progressed, 
and we now call upon you to carry out the sugges- 
tion of the very Commissioners to whose standards 
you now refer us.” The suggestion of another four 
or five years’ delay implies an objection to which no 
practical value can be attached. There is no rejec- 
tion of evidence involved in the creation of a new 
Commission. The thing is narrowed down, asbefore 
stated, to the simple question of standards, which 
any Commission of experts limited in the matter 
of time, can certainly elaborate within six months. 
For a scientific purpose so imperious in its needs, 
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the suggestion that the impetuous course of modern 
legislation will be obstructed, seems far-fetched. 

A second issue is as to the administration of such 
powers as finally may be acquired. Shall it be by 
the West Riding County Council, a Joint Com- 
mittee, or a Conservancy Board? Public opinion 
points to the latter course in any case, but if the 
era of the piecemeal legislation of river economy 
be over, and full conservancy be the aim, then a 























Conservancy Board is a necessity. This was the 
opinion of the River Commissioners, who, above 
all others, best understood the wide interests in- 
volved, and who indeed laid down that broad and 
comprehensive basis of rivers conservancy we dealt 
with in Part III. It may be that there is so much 
haste to do what one half of Her Majesty’s subjects 
think ought not to be done, that time cannot be 
found for that which all think ought to be done ; 
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| but we trust the cause of our suffering streams will 
| no longer be permitted to languish, and with it the 
| health of these great industrial valleys. Let the 
|county council be importunate and ceaseless in 
| demanding public restitution, dogging the slow and 
|evasive footsteps of recalcitrant authorities, and 
knocking at the doors of politicians in season and 
out of season; let it pursue the course it has 
chosen, and prove that, although its interest may 
be juvenile, it is directed by the dignity and power 
of mature experience, and carries with it, in this 
matter at least, that potent ally, public opinion, 
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Tre Evecrricity Burnprne. 
(Concluded from page 750.) 

WE complete our extended notice of the construc- 
tion of the principal Exhibition buildings by some 
further details of the Electricity Building on pages 
812 and 813. Figs. 17 to 19 are various details of one 
of the smaller roof trusses and purlins, and Figs. 20 to 
24 illustrate the longitudinal timber girders connecting 
the main posts and supporting the rafters of the upper 
gallery. Figs. 25 to 39 are details of some interesting 
timber construction employed as the framework of the 
towers that form such a conspicuous architectural 
feature of the Electricity Building. There are 
four types of these towers, the outlines of which 
are given in Figs, 25 to 28. They vary in height from 
189 ft. to 99 ft., and are about 25 ft. square. The 
foundations are shown in Figs. 29, 38, sod 39, where 
it will be seen that they consist, for each tower, of 
four platforms 10 ft. square. These platforms are 
laid on the ground, and are composed of timbers 6 in. 
by 12 in.; upon them are placed four transverse 
beams 12 in. by 12 in., the inner pair of which are ex- 
tended from one platform to the other. Above these 
are laid balks of timber 10 in. by 16 in. by 10 ft. 
(see Fig. 38), and an upper platform of 4 in. 
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timbers completes the foundation. The vertical 

sts at the corners of the tower are held down 
y bolts on each side as shown, and lighter verti- 
cals are introduced on each side of the tower, as 
shown in Fig. 29; these posts receive the inner and 
outer sheathing shown in Fig. 29. The corner posts, 
of which there are three at each angle, are about 14 in. 
i ow and they are connected al! round at intervals 
of about 15 ft. by horizontal ties 10 in. by 14 in.; the 
panels thus formed are braced in alternate bays by 
diagonal timbers, as shown in the enlarged view, 
Fig. 30, which also illustrates the method of framing 
the dome at the top of the tower. The details of this 
framing are given in Figs. 32 and 33. As will be 
seen from Figs, 25 to 28, the framework is covered with 
a double sheathing of timber arranged diagonally, the 
outer covering being fastened with spaces between 
the boards to serve as a key for the plaster which 
conceals the framework. On this outer surface 
are secured the elaborate plaster decorations which 
lend so much grace and beauty to the building. At 
various intervals floors are laid within the towers, 
and access to the dome is given by an internal stair- 
case, 





ANTIPODEAN CABLE Rates.—Instructions have been 
forwarded by the Postmaster-General of New South Wales 
to the Agent-General, to sign an agreement providing for 
the increase of the cable rates from 4s. to 4s. 9d. per 
word. It had previously been thought that it would be 
sufficient if the Agent-General for Victoria signed the 
agreement, but it was subsequently determined that it 
would be better if the agreement were signed by the 
representatives of all the Australasian colonies, 


SHIPBUILDING IN SCOTLAND AND 
IRELAND 

Tue Clyde takes first position as a shipbuilding 
port, although this year few of the vessels launched 
belonged to that class of high-speed, handsomely 
finished steamers which have given the district the 
premier position, as much as its great production. 
The immense Cunard steamers, of 620 ft. length and 
12,000 tons, are sufficient evidence of this excellence, 
while next. to them come the two P. and O. steamers, 
Australia and Himalaya, built by Messrs. Caird, of 
Greenock. But the great majority of the craft were 
for cargo carrying, an unusually large proportion, nearly 
one-half, being sail tonnage. The mean value of the 
work was, therefore, as low this year as that produced in 
any of the other ports. The total tonnage has only been 
exceeded on the occasions when two successive waves of 
prosperity reached their crest in three successive years, 
ending 1883, when the aggregate reached 419,664 tons, 
and in 1890 with 353,719 tons. The total for the year is 
335,191 tons, the measurement of 350 vessels of all 
sizes, from the racing yacht of 24 tons to the immense 
Cunarders. It ia right, however, to point out that a 
large proportion of the work on this tonnage was accom- 
plished before the beginning of 1892—considerably more 
than one-half was nan | in the first half of the year 
—while in recent months little new work has been 
coming forward, and the state of the trade is in anything 
but a satisfactory condition. In other words, there is 
about 70,000 tons less work in the Clyde yards than was 
the case at the beginning of 1890, or about one-fourth 
less than was completed during the year, and the work 
is generally in an advanced state. The very low con- 
tract rates offering are a temptation to many owners 
to build, notwithstanding the unremunerative freights, 
and although the yards are thus kept busy, the return 
to prosperous times is thus deferred. How much more 
satisfactory it would have been if, during the past 15 
years, the 4.2 million tons constructed had been fairly 
divided and had given an average, steadily increasing 


or 350,000 tons, instead of fluctuating violently between 
420,000 and 170,000 tons, as has been the case. There 
need be no restrictions; it would probably be sufficient, 
as we pointed out in a previous article, to maintain 
some uniformity in the cost of production, so that 
there would be no temptation on the part of owners to 
rush into contracts without further justification than 
cheapness. 

There is greater variety in the Clyde production than 
on the north-east coast. The tonnage launched from 
the Tyne, Wear, Tees, Hartlepool, Blyth, and Whitby 
is compared with the Clyde output— 

1892, 1891. 1890. 1889, 1888, 

tons tons tons tons tons 
North-East ports.. 631,751 606,362 675,880 717,709 506,996 
Clyde oe oe 335,191 335,076 353,719 335,201 278,970 

It will be seen from these figures that the decrease 
from the highest point of the quadrennial period of 
activity is less on the Clyde than in the north-east 
coast, being in the former 44 per cent., and on the 
latter 12 per cent. The latter have improved on last 
year’s total. The north-eastern ports have been going 
in for sailing ship construction more than was the case 
three or four years ago ; but withal the concentration 
of some of the Clyde firms on this special work, and the 
provision of special plant to construct ships, has given 
some of them a great advantage. In the Scotch dis- 
trict, as in other years of depression, the sailing ton- 
nage was great, totalling nearly 160,000 tons, on the 
north-east coast it was only 10,363 tons—and this 
latter figure is but a fourth of the sail tonnage in 1891 
—so that while the ratio to the total output on the 
Clyde was 47.7 per cent., it was but 1.6 per cent, in 
the English district. In 1889, however, it was prac- 
tically nil. Notwithstanding this, however, it is 
remarkable that there is not the same difference be- 
tween the power of engines constructed in the two 
districts as is brought out by the comparison of the 
tonnage as above. The difference is one of 453,000 
indicated horse-power in the English district against 
275,899 on the Clyde, so that although the latter build 
fewer steamers they construct engines to a greater ex- 
tent, partly for old ships, partly for ships abroad, and 
it is worth noting that one Clyde firm, Messrs. Inglis, 
supplied a Tyne fe with a set of engines for a paddle 
steamer. These were triple-expansion, working three 
cranks athwart the ship, an arrangement which the 
Glasgow firm have perfected with great success, 
Both districts contribute machinery for Royal Dock- 
yard built vessels. 

As to the clientéle of the two districts, it is worth 
noting that the Clyde sent tc foreign owners 21.37 
per cent. of its total production, considerably less 
than in previous years, while the north-east coast 
sent 15 per cent., a large proportion in the latter case 
being for Norway and Sweden, and Fiume. As tothe 
remainder, the home tonnage, it is interesting to note 
that Glasgow and Clyde ports owned fully a third of 
the tonnage they built, while other Scotch ports took 
13,000 tons, but they only sent a small craft, a 





dredger, to the Northumberland district. Ireland 


with the demands of commerce, from 222,000 to 320,000 |: 


took a few small boats, principally coasting steamers. 
The north-east coast district, on the other hand, only 
owned about a fifth of the vessels it built, but 
sent 12,750 tons to Glasgow, 10,243 tons to Leith, and 
28,000 tons to Ireland. As in the case of the Clyde, 
the great bulk of their tonnage went to London and 
Liverpool. 

We have already incidentally mentioned that the 
engine production of firms on the Clyde totals 
275,899 indicated horse-power, which is about 
57,000 indicated horse-power less than in the pre- 
ceding year, due to the large decrease in the number 
of new steamers constructed. Of steamers the total 
was about 176,000 tons, against about 220,000 tons 
in 1890. As we have already indicated, there were 
fewer high-power vessels constructed than in the 
previous year, but the general result is counter- 
balanced in large measure by the fact that the Clyde 
constructed engines for two or three British warships 
not built on the Clyde, and that a goodly number of 
engines were fitted to old vessels—fewer, however, 
than in the previous year—and several sets sent to 
other districts, a decrease also being noted here. 
The Table appended shows the production of the Clyde 
firms. Those marked with an asterisk do not build 
vessels themselves, although often the contractors for 
hull as well as engines. The great majority of the 
engines were for Clyde-built ships. Dunsmuir and 
Jackson sent one engine for a Workington steamer; 
Messrs. Bow, McLachlan, and Co. made engines for 
the Admiralty and Indian Government, the Port Com- 
missioners of Calcutta; Messrs. Rankin and Black- 
more forwarded an engine for a Southampton built 
steamer, and shipped one to Calcutta ; Messrs. Muir 
and Houston sent a set to the Naval Construction Com- 
pany at Barrow, Messrs. Ross and Duncan shipped 
one to Denmark, while Messrs. Hutson and Corbett 
sent several engines to Grangemouth. But a very 
small proportion of the engines constructed were for 
other than Clyde-built vessels, 


Indicated Horse-Power of Engines. 





1892, 1891. 1890. 1889. 
All Scotland .. 307,304 371,996 415,895 342,077 
Clyde .. . 275,809 382,906 374,324 306,156 


Marine Engine Preduction by Principal Clyde Firms. 














| 
| | 199%. 1891. | 1890, 
Names of Firms. Set —— 
| |LH.P. | LH.P. | LHP. 
—_—— — — | —— — 
Messrs. | | | 
Scott and Co.,Greenock .. ..| 7 | 34,300 | 21,700 | 7,800 
Fairfield Company, Govan ..| — | 81,551 | 45,900 | 53,950 
Caird and Co., Greenock .. | g | 31,000 | 4,500 | 13,900 
Denvy and Co., Dumbarton | 9 | 25,890 | 13,120 | 37,850 
Messrs. Thomson, Clydebank 5 | 22,600 23,800 | 44,800 
R. Napier and Son, Govan -.| 38 | 15,500 | 19,220 | 7,000 
*Muir and Houston, Kinning Park 24 | 13,150 | 22,250 | 18,175 
D. and W. Henderson, Partick ..) 4 | 11,200 21,500 | 13,500 
*Dunsmuir and Jackson,Govan.., 9 | 11,050 | 10,105 | 16,500 
*Hutson and Corbett, Kelvinhaugh — | 10,450 11,600 | 10,750 
*D. Rowan and Son, Glasgow 17 | 9,800 | 5,560 | 12,500 
*Bow and M‘Lachlan, Paisley — | 9,151 8.876 | 10,275 
Fleming and Ferguson, Paisley 18 | 8,000 12,500 | 17,150 
A. Stephen and Son, Linthouse ... 4, 7,740 | 12,000 7,906 
A. and J. Inglis, Pointhouse 5 | 7470 | 18,080 | 13,810 
Lobnitz and Co., Renfrew.. 13 | 7,258 5,840 2,000 
Simons and Co., Renfrew .. 17,| 7,170 | 4,330 5,240 
Ross and Duncan, Govan .. ..-| 19 | 5,485 | 6,010 | 6,212 
*Rankin and Blackmore,Greenock, 7 | 3,200 4,000 8,310 
D. J. DunlopandCo., Port-Glasgow, 3) 3,15 4,185 2,825 
London&GlasgowCompany,Govan 2) 1,650 30,680 2,800 
Barclay, Curle, and Co., Limited 1 800 | 6,000 | 13,8C0 
Blackwcod and Gordon, Port- 
Glasgow... * a --| 2] 600 | 7,200 | 6,650 
MechanandSons,Glacgow _..! 5! 844 - i-—<- 





For several years in succession Messrs. Russell and 
Co., Greenock, have topped the list of Clyde builders 
in point of tonnage produced, although for two years 
they have been excelled by Messrs. Harland and 
Wolff, of Belfast. The total for 1892 is 54,240 tons, 
and is almost unique in respect that it is entirely 
made up of sailing ships, of which 26 were launched, 
making fully a fifth of the entire sailing tonnage 
launched in the kingdom. The total is but 2000 tons 
less than in the preceding year, which is remarkable 
as the firm only occupy two of the three yards in which 
they formerly carried on business, and when the total 
of this yard is taken into account, it is found that 
these establishments have been almost as productive 
as in any previous year. A sixth of Messrs. Russell’s 
total is for foreign clients. Messrs. Caird, Limited, of 
Greenock, take second place with 28,962 tons, the 
measurement of six steamers, two of 6900 tons, which 
attain a speed of 18} knots, and two others of over 
4000 tons and 13 knots speed for the P. and O., the 
remaining two being for the Gulf line, a Greenock 
company. The engines of these aggregate 31,000 
indicated horse-power, which place the firm third 
on the list of engine firms. This return is one 
of the best made by the firm. Messrs. Connell, 
Scotstoun, are third on the list with a total of 
23,753 tons, the total of 12 sailing ships. This is a 
larger total than for several years. Another Greenock 
firm, Messrs. Scott, occupy the fourth place, indicat- 
ing that there has been considerable activity in that 
centre. Indeed, in that town and the ports adjoining 





there has been much more briskness than in any other 
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district of the Clyde. Messrs. Scott’s total includes 
two racing yachts and three sailing ships, and this 
fact suggests the remark that comparatively few of the 
Clyde firms have a return withouta sailing ship. This 
is by no means usual. The total produced by Messrs. 
Scott is 21,213 tons, and, including engines for the 
two second-class battle ships built in the dockyards, 
the Barfleur and Centurion, the aggregate power of 
machinery constructed was 34,300 indicated horse- 
power, which gives the firm the first place among 
Scotch firms for the year. The totalis higher by a 
few tons than in the preceding years. Messrs. 'Thom- 
son, Limited, Clydebank, have an interesting return, 
including the first-class battle-ship Ramillies, which is 
now nearing completion, and may be ready for her 
trials in the spring time, a gunbcat for the Netherlands 
Government, the fast paddle steamer, Glen Sannox, 
and two Brazilian steamers, the total tonnage of the five 
being 18,530 tons, and the indicated horse-power of 
engines 22,600. This firm has been fairly steadily 
employed, their work as usual being of a high class, 
and they have three large vessels’ in progress, two for 
the Royal Mail Company of Southampton, and one 
for the Inman and International Company. The 
Fairfield Company come next with a total tonnage 
of 17,505 tons and 31,551 indicated horse-power, in- 
cluding the Cunarder Campania, about which every- 
body is so anxious to know so much. However, 
the time has not come for publishing all details. 
The vessel is now being completed, and will be 
tried next month. The sister ship, the Lucania, is 
in an advanced state on the stocks, and will probably 
be launched towards the end of January. The other 
work in the yard includes a Channel screw steamer 
for Messrs. Burns, a fast paddle steamer for the 
Thames, and a sailing ship. In the engine works, where 
good work is being done, the engines for H.M.S. 
Hazard are in progress. Messrs. Denny, of Dumbar- 
ton, have completed ten vessels with a total of 17,141 
tons. All were steam craft, and the horse-power of 
machinery totals 25,390 indicated horse-power, which 
places the firm fourth on the list of Scotch engineers. 
A large proportion of the total was for abroad, includ- 
ing a 4500 ton steamer for the Russian Volunteer Fleet, 
a steamer for the Russian Navigation Company, a third 
for the Austrian Lloyd’s, and a fast paddle steamer 
for the Belgian Government’s Ostend and Dover service. 
Much is expected from this craft, and in view of past 
experiences with paddle steamers, good results will 
probably be realised. The year’s work includes 
another paddle steamer, the Princess May, which has 
been making good running between Stranraer and 
Larne. The firm, it may be noted, are building a 
paddle steamer, the London Belle, to compete with 
the new vessel being constructed at Fairfield, and 
recollections of the racing between the Clacton and 
Woolwich Belles and the Koh-i-Noor suggest exciting 
times next summer. Messrs. A. McMillan and Co., 
Limited, also of Dumbarton, have launched 11 vessels, 
two only being steamers, and the total tonnage is 
16,518 tons. Two vessels only were for foreign owners. 
This is a larger output than in some previous years. 
Messrs. Stephen, Linthouse, Glasgow, launched five 
vessels, including one sailing ship, the total being 
13,532 tons, and the indicated horse-power 7740. This 
is rather less, both as respects tonnage and machinery 

ower, than in some recent years. Messrs. Barclay, 
Parle, and Co., Limited, have a total of 12,431 tons 
—5000 tons less than in the previous year. The work 
included five ships and a beautiful yacht of 566 tons 
for Sir John Burns, Bart., the chairman of the Cunard 
Company. Messrs. William Hamilton and Co., Port- 
Glasgow, completed a slightly greater total than last 
year, 11,883 tons—five sailing and ten steam trawlers, 
each of the latter being 141 tons, while engines of 300 
indicated horse-power were supplied by Messrs. 
Rowan. In this connection it is interesting to note 
that the Clyde hitherto has not done much in the 
building of steam trawlers; but one or two firms have 
now realised that this is a branch of their craft worth 
cultivating. The next two firms on the list confine 
their attention to ships, Messrs. Duncan, Limited, 
having produced five, of 11,742 tons—about the same 
total as in previous years—while Messrs. Rodger 
and Co., who occupy one of the yards formerly 
tenanted by Messrs. Russell, make their first return of 
seven vessels of 11,717 tons. Messrs. Napier, Govan, 
in addition to launching the first-class cruiser Gibral- 
tar, completed a screw steamer for the Egyptian 
Government, and four barges for the Pacific Company, 
making a total of 10,400 tons —not far short of 
recent years. The production of the principal Clyde 
firms is given in the appended Table, with the totals 
for the two preceding years for comparison. One or 
two points may be indicated. Messrs. Mackie and 
Thomson’s output includes two vessels, partly built at 
Southampton, taken to pieces, and removed tothe Clyde 
for complete construction. Messrs. Simons and Messrs. 
Fleming and Ferguson have again a large production 
of dredging vessels, the latter having built a large 
dredger for the Clyde Trust. Messrs. Napier, Shanks, 
and Bell include in their total two fast paddle steamers 
for the Clyde, the engines for which were constructed 


by Messrs. D, Rowan and Son, who have had several 
successes in this class of work lately. Messrs. Inglis 
have built a couple of those steam yachts for which 
their firm has a reputation ; while Messrs. Fife, of 
Fairlie, include in their total several racing yachts cf 
note. 


Production of Principal Clyde Shipbuilding Firms. 

















Name of Firm. No. 1892. 1891. 1890. 
Messrs. tons tons | tons 
Russell and Co., Greenock .-| 26 54,240 56,667 | 70,370 
Caird and Co., Limited, Greenock} 6 28,962 7,286 | 16,318 
Connell and Co., Scotstoun ..| 12 23,7563 21,170 | 18,012 
Scott and Co., Greenock .. +-| 10 21,213 20,959 | 15,882 
Thomson, Limited, Clydebank ..; 5 18,530 7,540 | 14,860 
Fairfield Company, Limited, | 
Govan ee we - .-| 4 17,505 | 12,798 | 33,705 
Denny, Dumbarton.. 10 | 17,141 | 18,036 | 28, 
MeMiilan, Limited ihn ae -., 1L | 16,518 | 11,594 | 5,280 
Stephen and Sons, Govan .. .-| 5 | 18,58% | 18,022 | 16,841 
Barclay, Curle, and Co., Limited) 6 | 12,431 | 17,931 | 19 496 
W. Hamilton & Co., Port-Glasgow, 15 | 11,883 | 10,186 | 5,851 
R. Duncan and Co., Limited,} | | 
Port-Glasgow re “ --| 5 | 11,742 | 11,565 | 12,292 
A, Rodger and Co., Port-Glasgow*, 7 | 11,717 _ | _ 
R, Napier and Sons, Govan .-| 6 | 10,400 | 11,763 5,630 
D. and W, Henderson, Partick ..| 13 8,718 | 16,378 | 21,354 
Mackie and Thomson, Govan 5 = 7,008 6,576 | 7,802 
Ailsa Company, Troon. --| 8 | 6,608 5,348 6,044 
W. Simons and Co., Renfrew .. 13 5,881 3,605 | 4,811 
Fleming and Ferguson, Paisley .. 8 5,300 3,970 | 5,150 
Reid and Co., Whiteinch .. --| 6| 8,705 —_{| — 
Napier, Shanks, and Bell, Yoker 9 3,516 3,866 | 5,618 
Lobnitz and Co., Renfrew.. --| 18 | 3,246 7,681 | 3,555 
D. J. Dunlop and Co., Port-Glas- } 
gow .. nt e ee --| 6; 2,875 2,650 | %,305 
Murdoch and Murray, Port-Glas-| | 
Gas cc. cc es cs) Oh S| aot aes 
Scott and Co., Bowling --| 7 | 2,423 2,201 1,970 
Fullerton and Co., Paisley --| 8] 2,163 | 2,434 1,774 
London and Glasgow Company | | 
Govan oc an a wet SP SOR eee | sete 
Ardrossan Company ee 4 | 2,095 2,074 -- 
McArthur and Co., Paisley —..| 7 | 1,541 | 1278 | _ 906 
McKnight and Co., Ayr .. --| 5 | 1,867 2,921 2,510 
Shearer and Sons, Kelvinhaugh ../ 6 | 1,829 | "570 | — 
Campbeltown Company «ff 84 ae | 1,107 7,951 
A. and J. Inglis, Glasgow .. ++| 3 | 868 12,267 | 11,554 
T B. Seath and Co., Rutherglen | 7 | 7:0 | 468 1,646 
Abercorn Company, Paisley Ae a 600 478 — 
Mechan and Son, Glasgow -|/—!| 52 |; 60/ — 
Ritchie, Graham, and Milne,| | | 
Govan os a ee a 309 | 293 i 
Blackwood and Gordon, Port-| | 
Glasgow. ww ee | 8 276 | 3,058 | 4,289 
J. and J. Hay, Kirkintilloch 2 mz; —-j;- 
W. Fife and Son, Fairlie .. | 99 | 149 172 
D. M. Cumming, Clasgow.. <.) 2 87 | 155 | 145 








* Formerly partners of Messrs. Russell, and 


now occupants of 
one of their yards. ? 


OrueR Scotcu Ports. 

In the other Scotch districts—the Forth, at Dundee 
and Aberdeen—the works have all been busy, and as a 
result the production does not fall far short of pre- 
vious years. The total for all districts is about 60,000 
tons, fully half of which was steam, while a fourth was 
for foreign owners. The Grangemouth Dockyard 
Company have two yards, one at Grangemouth 
and the other at Alloa. Their production is 21,704 
tons, of which three vessels only were steamers, the 
engines being constructed by Messrs. Hutson and 
Corbett. This compares with 20,360 tons, the number 
of vessels in both years being 15, while in 1890, 20 
vessels of 18,362 tons were completed. The next firm 
on the list is Messrs. Ramage and Ferguson, Leith, 
who include in their list a vessel built for the King of 
Siam, which, while equipped as a pleasure yacht, has 
all the strength, protection, and armament of a cruiser. 
Messrs. Thompson, Limited, Dundee, have produced 
more tonnage, but Messrs. Gourlay Brothers and 
Co. less, than in the previous year, as may be 
seen from the Table appended ; the only other point 
about the output being that the Aberdeen-built vessels 
were, with one or two unimportant exceptions, entirely 
owned in the district. 














1892, 1891. | 1890. | 1889, 
et ee TROL 
| No. Tons. | Tons. | Tons. | Tons. 
Forth. | 
Grangemouth Company) 15 | £1,704 20,360 | 18,862 | 14,047 
Ramage and Ferguson, } 
Leith .. _.- | 7 | 10,219 16,298 | 8,584 | 13,036 
Scott andCo., Kinghoro| 2| ‘988 1,500 | 2.720 | 1,006 
Dundee. 
Thompson, Limited ..| 11 | 10,748 6,982 | 8,463 | 3,470 
Gourlay BrothersandCo.| 4 | 8,685 | 9,481 | 10,598 | 8,333 
Stephen and Son 1| 2,857 5,374 | 2,121 | 1,508 
Aberdeen. | 
Hall, Russell, and Co. ..| 6 | 21,108 | 5,481 | 5,684 | 5,776 
A. Hall and Co. .. «an Oe 850 «> | 1,596 8,320 





The total power of the engines constructed by 
Messrs. Ramage and Ferguson is returned at 1213 
nominal horse-power. Messrs. Cran, Leith, in addi- 
tion to building two small steamers of 45 and 21 tons, 
constructed their engines and machinery for other 
three vessels, the total indicated horse-power being 
785. Messrs. Gourlay, of Dundee, completed five sets 
of triple-expansion engines of 1600 nominal horse- 





power, and Messrs. Thompson six sets of 4180 nominal 


horse-power. The indicated horse-power of the six 
steamers launched by Messrs. Hall, Russell, and Co. 
was 4540, and of Messrs. A. Hall and Co. 1940. 


IRELAND. 

Notwithstanding the increasingly great production 
of Messrs. Harland and Wolff, the total tonnage 
launched in Ireland is less than in the previous year, 
when the aggregate attained the highest point on 
record. The decrease is largely due to the closing, 
several months ago, of the yard in Londonderry occu- 
pied by Mr. Biggar, and from which the output in 
some recent years averaged about 7000 tons. The 
total tonnage launched was 99,827, the measurement 
of 36 vessels. This is three vessels and 3639 tons less 
than 1891, but 22,500 tons greater than in 1890. In 
all cases steel was used ; that has been the case for 
three years, while the sailing tonnage was 21.6 per 
cent., against 15 per cent. in the previous year. This 
increase in the sailing tonnage is the more remarkable 
as the total of the Londonderry yard, which was 
devoted to sailing vessels, is so much less; but 
other firms—notably Messrs. Harland and Wolff 
—have taken orders for sailing vessels, a somewhat 
unusual circumstance. This year, too, Ireland engined 
all the steamers she built, Messrs. Workman, Clarke, 
and Co. having opened machinery works, and in 
addition Messrs. Harland and Wolff re-engined the 
Vancouver, so that the total production of machinery 
was 48,390 indicated horse-power—rather more than in 
preceding years. Itis remarkable that of the total 
only 1369 tons—the measurement of three small craft 
—were for foreign owners, while of the remainder Ire- 
land—principally Belfast—owned nearly 22,000 tons ; 
but Liverpooi, as usual, took by far the largest share 
of the tonnage constructed. Messrs. Harland and 
Wolff, as has already been pointed out, take first place 
in the kingdom as regards tonnage, and second place 
as regards engine production. They have built 12 
steamers and two sailing ships, the total, unprecedented 
for any one yard in the kingdom, being 68,614 tons, 
while the engine production makes up collectively 
37,550 indicated horse-power. Two of the steamers 
were about 6600 tons, for the White Star frozen meat 
trade, and six others were over 5000 tons. All the 
engines were of the triple-expansion type. Messrs. 
Workrran, Clarke, and Co., Limited, have a some- 
what less output (eight vessels of 19,215 tons) than in 
the previous year, when the aggregate was 24,922 
tons; but greater than in the years antecedent to 
1891. The two largest craft— 5050 and 4700 tons— 
were steamers, with triple-expansion engines, the total 
power being 5230. Messrs. MacIlwaine and MacColl, 
Limited, Belfast, completed eight vessels, including 
two barges, the total tonnage being 5173, and, in addi- 
tion to engining these steamers, they constructed 
engines for two other steamers, the total power being 
5610 indicated horse-power. This is a much larger 
output than in some recent years. Mr. Biggar, at 
Londonderry, prior to the yard being closed, launched 
three ships totalling 6493 tons, considerably less than 
in recent years. The yard continues closed. Messrs. 
R. Kent and Co., who now occupy Messrs. Paul 
Rodger and Co.’s yard at Carrickfergus, floated two 
small sail craft of 361 tons. 





Tue AustRIAN Lioyp.—The Austrian Lloyd has com- 
menced working a line of steamers from Trieste to China 
mg apan. The Gisela was the first steamer placed upon 
the line. 





RicHARDs’ Pipg-Factne Macuixe.—Appenpum. — In 
reference to our description of this machine in our last 
issue, page 780, we are requested to state that the ma- 
chine is the invention of and is patented by Messrs. W, 
A. and F, Pearn, Manchester. 





THe ADVANCE IN ARMED Cruisers. — As Captain 
Noble remarked at the luncheon which followed the 
launch of the Yoshino, the powerful protected cruiser, 
360 ft. inlength, built by Messrs. Armstrong, Mitchell, 
and Co., at Elswick, for the Japanese Government, and 
described in last week’s issue, marks progress in the con- 
struction of ships of the class, the wonderful development 
being due, he said, in a considerable degree, to Lord 
Armstrong. First there was the Esmeralda, designed by 
Mr. George Rendell, a vessel 270 ft. long, with a displace- 
ment of 2950tons, its speed being 18.3 knots, and its 
armament very powerful in thosedays. Then there were 
the Niniwa and the Takachiho Kan, designed for the 
Japanese Government by Mr. White, the present Chief 
Constructor to the British Navy. They were a great im- 
provement on the Esmeralda, being 300 ft. long, and their 
displacement 3700 tons ; while their speed was 18.8, or 
nearly 19 knots. And now there is the Yoshino, whose 
displacement is 4150 tons, whose indicated horse-power is 
15,000, whose speed is expected to be not less than 224, if 
not 23 knots, and whose armament will comprise every re- 
finement that modern artillery science can produce. These 
four vessels show an important advance in the building of 
armed cruisers ; but the resources of the Elswick firm are 
not exhausted, for Captain Noble declared that if the 
Japanese Government entrust them with another order, 
they hope to surpass even what they have done in the 





case of the Yoshino, which, it is thought, will prove the 
fastest cruiser afloat, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 15, 1892. 

Contracts have been placed within a week for 
25,000 tons of material for ship work, including 
boilers and engines, and a multitude of smaller re- 
quirements. Inquiries are now on the market for 
about 40,000 tons of material, mostly for bridge and 
elevated railroad work; but it is doubtful whether 
more than one-third or one-half of this amount will be 
contracted for within the next 60 days. The controlling 
factor in the matter is the probable upward or down- 
ward movement of prices. Bridge builders are re- 
porting excellent prospects for bridge work during the 
winter and spring. Railroad builders have a great 
deal of work in contemplation. Steel rail makers are 
elated over the prospects of some very heavy orders 
during the winter. The iron trade is in a vigorous 
condition, but the policy of buyers, large and small, 
is to cover work in hand only. Boiler and engine 
work is quite urgent ; requirements for general machi- 
nery are large. It is probable that a good deal of 
»ipe line building will be done next year. Merchant 
os output has not fallen off. Muck bars and steel 
billets are very low and weak. The trouble with the 
American iron trade, if it has any, is that producing 
capacity is a little too far in excess of demand. 





LAUNCHES AND TRIAL TRIPS. 

THERE was launched on December 22, from the ship- 
building yard of Messrs. Workman, Clark, and Co. 
Limited, Belfast, a steel sailing ship, named the South 
African. The principal dimensions of the new vessel 
are: Length, 171 ft.; breadth, 27.35 ft.; depth, 13.1 ft., 
with a gross tonnage of about 450 tons. She has been 
built to the order of the South African Ship Company 
Limited, of which company Messrs. Harrower and 
Workman, of Belfast and London, are the managers. 





On Thursday, the 22nd inst., Messrs. W. Simons and 
Co. launched from their shipbuilding yard at Renfrew a 
barge-loading dredger for the North British Railway 
Company, for the improvement of the port of Boness. 
The buckets have capacity to raise 300 tons of material 
per hour, and the bucket ladder dredges the vessel’s own 
flotation to a depth of 28 ft. under water level. She is 
fitted with compound surface condensing engines, and 
mild steel boiler, constructed to Lloyd’s requirements 
for a working pressure of 90 lb. per square inch. 





The steamship Conch, built by Messrs. Sir William 
Gray and Co., of West Hartlepool, to the order of Messrs. 
M. Samuel and Co., of London, was taken on trial and 
proceeded to sea upon December 24. She is constructed 
for carriage of petroleum in bulk and general cargo, and 
has been designed and inspected during construction by 
Messrs. Flannery, Baggallay, and Johnson, London. 
Her leading dimensions are: Length, 338 ft. ; breadth, 
43 ft., and moulded depth, 28 ft.; and she can carry 
about 4200 tons of oil in 10 tanks, and has further tank 
accommodation to enable her to load down to summer 
freeboard. She is, like her sister ship, the Murex, con- 
structed to carry general cargo on the return voyage, and 
is built to the requirements of the Suez Canal Company 
for trading to the Kast. Her engines, constructed at the 
Central Marine Works, have cylinders 254 in., 404 in., 
and 67 in. in diameter, with a stroke of 451n. Steam is 
supplied by three large boilers. 





On Saturday, the 24th inst., the Pacific steamer 
Iberia went down the Mersey on her official trial 
trip. She has been lately laying up in the Sandon 
Dock, where Messrs. David Rollo and Sons have con- 
verted the engines and fitted her with new boilers. 
The work of converting has been carried out in a most 
satisfactory manner. The vessel was built by Messrs. 
John Elder and Co. some 18 years ago, and was fitted by 
them with three-crank compound engines, having one 
high-pressure cylinder 56 in. in diameter, and two low- 
pressure cylinders 78 in. in. diameter, the stroke being 
60 in. On her trial in 1874 her engine ran 64 re- 
volutions, the speed being a little over 15 knots. 
The cylinders have been replaced by three new ones 
on the triple-expansion arrangement, and are 33 in., 54in., 
and 88 in. in diameter respectively, the stroke remaining 
as before, 60 in. Each cylinder is fitted with a hard cast- 
iron liner, which also forms the jackets. The covers and 
bottoms of the cylinders are also jacketed, the supply 
steam being regulated a by reducing valve, Auld’s make. 
The drains from jackets pass into tanks regulated to show 
the water used. This arrangement is also titted to the 
main steam at high pressure casing, also to the medium 
pressure and low pressure casings, the condensed water 
being led direct to the feed tank, the supply from which 
is controlled by Weir's float arrangement. The pistons 
are of cast steel, and are fitted with compensating rings, 
carrying volute springs acting against the packing rings. 
Three new piston rods of mild steel have been fitted, the 
medium pressure and low pressure having tail rods. 
The main boilers, which are fully up to the Board of 
Trade requirements for a working pressure of 180 lb., are 
fourin number 14 ft. 6in. in diameter by 17 ft. long, double 
ended, having 24 of Fox’s patent corrugated furnaces. 
On the full power trial of 100 knots, the engines ran at 
from 70 to 72 revolutions with great smoothness, without 
showing the least sign of heating, the average speed of 
the vessel taken during the run being 16 knots. The 
Iberia is a vessel of 4334 ft. length by 45 ft. beam and 
35 ft. hold, and 4661 gross tonnage. Her sister ship, the 
Liguria, will be altered in the same way. 





TRIPLE-EXPANSION ENGINES OF THE 8S. “LOVART.” 
CONSTRUCTED BY MESSRS, ROSS AND DUNCAN, ENGINEERS, GOVAN. 


a 
: 


We illustrate above the triple-expansion engines 
of the screw steamer Lovart, a feature in the de- 
sign of which is that the high-pressure cylinder 
is placed in the centre between the intermediate and 
low-pressure cylinders, an arrangement which has been 
adopted in consideration of the saving in fuel con- 
sumption resulting from the cylinder being entirely 
surrounded with steam. The cylinders are llin., 
18 in., and 30 in. in diameter respectively, the stroke 
being 2lin. The high-pressure cylinder has a piston 
valve and Ramsbottom rings in the piston. The valve 
gear is of the ordinary link motion, double-bar type, 
adjustable throughout, and is operated by worm-wheel 
and quadrant, as shown. The pumps are worked 
from the low-pressure engine. The air pump is single- 
acting, and is fitted with foot valve. The circulating 
pump is double-acting, and the circulating water 
passes twice through the condenser tubes. Steam is 
supplied from one return-tube boiler 10 ft. 6 in. in 
diameter, by 9 ft. 6 in. long,}with two furnaces having 
a grate area of 32 square feet, and a total heating sur- 
face of 770 square feet. The working pressure of the 
steam is 160 lb. per square inch. The engines, which 
were constructed by Messrs. Ross and Duncan, 
Whitefield Works, Govan, Glasgow, were fitted to 
the steamer Lovart, built by the Ardrossan Ship- 
building Company for Messrs. Love and Stewart, 
Glasgow, for wood trade between this country and 
Norway. The steamer is 152 ft. long, 26 ft. beam, 
and 11 ft. 6 in. deep, carrying 550 tons on 10 ft. 9in. 
draught. rye ry are provided for carrying 
water ballast in double bottom and fore and aft peak 
tanks. On trial the engines indicated 340 indicated 
horse-power, the speed being 84 knots. The coal con- 
sumption was 1.4 lb. per indicated horse-power per 
hour. 





Precious Merans ty_THE Unirep Statses.—The pro- 
duction of gold im the United States in 1891 was officially 
estimated at 1,604,840 0z., valued at 33,175,000 dols. 
The production of silver in the United States in the same 

riod was 58,330,000 oz., valued at 57,630,040 dols. The 

retary of the Washington Treasury reports deposits 
and purchases of silver in 1891 to the aggregate extent 
of 72,121,268 oz., of the coining value of 83,932,930 dols. 








Tuer Prospects or Foreign Trape.—In a compre- 
hensive review of the metal, engineering, and other trades, 
the Glasgow Herald states that generally business 
throughout the 12 months has been fairly active, and 
the volume of trade compares favourably with that of 
some years past. It therefore follows that, so far as the 
working classes are concerned, results have been fairly 
satisfactory. As regards employers, however, it is a 
hee complaint that there have been very low returns 
or the work accomplished. In many cases the yields 
have been wholly unremunerative, and losses more or less 
serious have been made. For the coming year the 
prospect is somewhat uncertain. There is still a mode- 
rate quantity of work in hand, but inquiries are ona 
limited scale, and_ unless financial confidence throughout 
the world isspeedily assured, it seems not improbable that 
1893 will prove a more trying year for the working classes 
and for all sections of traders than the one now closed. 
In many respects that confidence has grown of late, but it 
is still confined to home affairs, and has not extended to 
foreign markets. Whenever the great financiers of the 
Metropolis clearly see their way to lend money to the 
South American Republics and to the Australasian 
Colonies, so soon may we expect a speedy and sustained 
revival of trade. The settlement of the silver question on 
something like a stable basis would no doubt contribute 
to an expansion of our trading with the East, and if the 
Congress that meets at Washington next March resolves 
on some rational tariff reductions, our manufactures 
will, with others, participate in the benefits conferred. 
But it would be a mistake to base much hope on 
new-born so-called Free Trade zeal. Our chief hope 
rests on the recuperation of South America and of 
Australia, and in neither instance is the progress 
such as to warrant vain imaginings. South Africa is an 
expanding market for our products, but it will take time 
to open up the country ; nowhere are any other new out- 
lets promising. From the Continent we can expect 
nothing but stiffer competition everywhere, unless poli- 
tical complications arise and throw the military surcharged 
nations at each other’s throats. In this country itself 
there is no encouragement to new developments on any- 
thing like a large scale. As has been indicated, the pro- 
ductive power is excessively high, and as the returns 
are discouragingly moderate, capitalists have small in- 
ducement to risk money in new departures. No doubt 
the cheapness of material and the low cost of money will 
lead to the fresh equipment of many establishments, but 
that, after all, amounts to little, 
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On the present page we give an illustration of a 
small launch engine fitted with a new description of 
valve gear, which is the invention of Mr. Edmund 
Edwards, of 35, Southampton-buildings, Chancery- 
lane. In the lower view we give an engraving of the 

ear, showing the valve face on the cylinders, and the 
Sifferent links of which the gear is constituted. The 
chief advantages claimed for the arrangement are 
economy of space and cheapness of manufacture. The 
gear is applicable to engines with oscillating >, sor yr 
The constant movement is due to the proper lead and 
cover being given to each valve by the movement of 
the opposite cylinder, whilst the movement of variable 
extent requisite for distributing purposes is obtained 
by the oscillation of the paces H to which the valve 
itself relates. The two cylinders are alike, and their 
piston-rods are connected by the same crank-pin. The 
valve is situated between the cylinder and the trunnion 
through which the steam is admitted, a small space 
being left between the back of the steam-chest and the 
bearing of the trunnion to allow for movement of the 
gear a the engines are reversed. Where, as in these 
engines, the movement of the valve is derived from the 
oscillation of the cylinder, an uneven action is caused 
by the lateral movement, and consequent travel of the 





outer end of the valve spindle, being less at the upper 
part of its stroke than at the lower part, and in order 
to remedy this, the valve spindle is jointed to a radius 
link, the length of which is less than if its upper centre 
coincided, when in its central position, with the centre 
of the trunnion. This method of rectifying the un- 
even movement above referred to, enables the upper 
end of the controlling link to be moved from side to 
side under the trunnion, for the purpose of reversing 
the engine or varying the expansion, as in an ordinary 
link motion, 

Referring to the outline drawing (Fig. 2), nn 
are the valve spindles, the lower ends of which 
are pivoted to links 17, whose upper ends are 
pivoted to links 22 of similar length, the lower ends 
of which are in turn pivoted, at points coincident 
with the centre lines of the engine, to bent levers. 
The upper ends of these bent levers are pivoted to 
rods 16, each operated by the oscillation of the oppo- 
site cylinder. The links 22 are also pivoted near 
their upper ends to links 23, which connect them to 
the reversing lever 5. A constant motion equivalent 
to the lead and cover of the valve is therefore given to 
the valve spindles nn, whilst the additional distriout- 
ing movement is given to the valve by the oscillation 





of its own cylinder, such movement depending upon 
the distance of the upper end of the rods 17 and 22 
from the centre line of the cylinder, which distance 
can be varied by the reversing lever 5, the engines 
being reversed by throwing the upper ends of the rods 
17, 22 over to the opposite side of the centre line. 
When the reversing lever is in its central position, 
each valve has only the movement due to the oscilla- 
tion of the opposite cylinder. The lower part of the 
trunnions between the bearing and the steam-chest is 
cut away as shown, so as to allow the upper ends of 
the rods 17, 22 to pass from side to side. 

The action of the valve gear is good and effective, 
and as it is obtained entirely by means of pivoted bars; 
it is cheaply made and durable, there being no sliding 
friction. Mr. Edwards has placed engines of this type 
in one or two river yachts and launches, positions in 
which the compactness and smooth running obtained 
by the use of the gear are especially valuable. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday very few people 
attended on ’Change here, and exceedingly little business 
was transacted. One lot of No. 3 g.m.b. Cleveland pig 
iron was sold, however, at 36s. 9d. for prompt f.o.b. de- 
livery, and we believe that several merchants would will- 
ingly have sold at this figure, but makers were not 
inclined to accept less than 37s. The absence of business 
in the lower qualities renders it difficult to fix quotations, 
but doubtless sellers would be willing to accept the same 
rates as ruled a week ago. Middlesbrough warrants were 
37s. cash buyers. There was nothing doing in hematite 
pig iron. Mixed lots of local brands were quoted 44s. 6d. 
or early delivery. Spanish ore unchanged, rubio being 
11s. 9d. ex-ship Tees. 


Manufactured Iron and Steel.—There is absolutely 
nothing at all doing in the finished iron and steel trades 
this week. Works are closed, and few sellers of well- 
known establishments have bothered to come on Change, 
regarding this week as a holiday. 


_ The Fuel Trade.—In the coal trade the output is 
limited. The demand for both steam and gas coal is 
good, but bunker and manufacturing qualities are de- 
pressed. On Newcastle Exchange best Northumbrian 
steam coal is quoted 9s. to 9s. 3d. f.o.b., small steam weak 
at 3s. 6d. to 3s. 9d. Gas coal is being largely drawa 
upon, and for odd cargoes rather higher prices have to be 
paid. Both for manufacturing and bunker coal lower 
prices have now to be taken. Goke steady. 


Cleveland Miners and the Federation.—At the quarterly 
council meeting of the Cleveland Miners’ Association re- 
cently held, it was decided to sever the connection with 
the Miners’ National Union, after an affiliation with that 
body for more than 18 years, and it was agreed to at once 
pay the initiation money to join the Miners’ Federation 
of Great Britain. The officials were instructed to issue a 
circular to all non-union men to urge upon them the 
necessity of joining the association before any strong 
measures are adopted, and before the entrance: fee is 
raised to 5s. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Coalowners and the New Railway Rates.—A general 
meeting of coalowners of Yorkshire has been held at the 
Royal Victoria Hotel, Sheffield. The meeting was called 
for the purpose of considering the circular issued by the 
various railway companies respecting the new rates for 
the carriage of coal. Most of the leading coalowners of 
South Yorkshire were present. The secretary (Mr. F. 
Parker Rhodes) laid a the meeting the various 
circulars of the different railway companies announcing 
their intention to charge, on and after January 1, rates 
of carriage per imperial ton of 20 cwt., instead of per ton 
of 21 cwt. as hitherto. The matter was discussed at 
length, and it was pointed out that the alteration meant, 
in practice, a substantial increase in rates of probably as 
much as 4 or 5 per cent. Resolutions were passed agree- 
ing upona certain course, but the coalowners refused to 
make known to the press the line they intend to take. 


A Crisis in an Important Industry.—Some 2000 
hands in South Yorkshire are already on strike, or on the 
verge of it. They are concerned in the glass bottle 
trade, a very important industry. This year no agree- 
ment has been entered into between the masters and men 
as to the future twelve months’ working, a course hereto- 
fore adopted. Instead of that, some of the masters have 
given notices to the men of a reduction. As a reply to 
this, the whole of the glass bottle makers in the district 
have handed in their notices, and declare that they will 
not depart from the terms arranged between their dele- 
gates and the employers a yearago. The men have a 
union possessed of 30,000/. in accumulated funds. 


The Sheffield Steelmasters and Aluminium.—Consider- 
able interest is being taken in Sheffield as to the future 
of aluminium, Dr. Meyer, of Berlin, having stated that 
he could produce this metal at 2d. per pound. That it 
can be made at this is denied, and Mr. R. A. Hadfield, 
of Sheffield, asserts that manganese, chromium, and 
nickel are more important agents in the manufacture of 
high-class steel than aluminium. At present local 
crucible steel manufacturers are not alarmed at the pro- 
posed innovation. 


Advance in the Iron Market.—Holidays in the iron 
trade have been short this vacation, so far as merchants 
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are concerned, though at most of the manufactories work 
was not recommenced until the middle of the week, and 
in many there will be a week’s suspension of operations. 
Prices of Lincolnshire pig iron, as delivered at Sheffield, 
or equal, have gone up 23. 6d. per ton, owing to the 
Frodingham strike, and as local stocks are low, rates are 
expected to be stiff for the new year’s operations. 
Forge iron is almost certain to advance in price. In 
manufactured irons there are still good orders on hand 
for bar and sheet ; and as the annual report of the Mid- 
land Iron and Steel Wages Board shows that during 
the past twelve months the average reduction in prices 
only amounted to 1s. 10d. per ton, the hands here are not 
inclined to make any reductions for the purpose of 
securing constant work. There is much distress and 
short work, but an opinion prevails amongst the artisans 
that reduced wages will not bring increased work. 


Coal Trade.—Almost all the collieries in this district 
recommenced work this morning. Supplies are fully up 
to requirements, and even the advent of cold weather has 
not put up the prices of the best qualities of house coal. 
Miners in this district are not seeking to enforce any 
aggressive measures, but are rather taking a defensive 
attitude, by any means desiring to maintain the present 
rates of wages. Quotations at the pits are: 9s. 6d. to 
1ls. for Silkstone ; 9s. to 9s. 6d. for steam coal; 4s. to 6s. 
for engine coal; and 3s. for smudge. Coke runs from 9s. 
to 13s., according to quality. 








NOTES FROM THE SOUTH-WEST. 
Card‘ff.—The steam coal trade has not shown much 
change; the best descriptions have made 93. to 10s., 
while secondary qualities have brought 93. 3d. to 9s. 6d. 
per ton. No change is reported in household coal, coke, 
or patent fuel. The manufactured iron and steel trades 
have shown little or no improvement. 


The Tin Plate Trate.—Captain Rees has resigned his 

post as managing director of the Barry Tin Plate Works 

Yompany, Limited. The company’s works are closed for 
the present. 


The South-West in Parliament.—The following Bills 
will be promoted in Parliament next session: Plymouth 
Corporation Water, East Stonehouse Water, Devonport 
Water, Bodmin Water, Lynton Water, Plymouth, 
Devonport, and South-West Junction Railway, North 
Cornwall Railway, London and South-Western Railway, 
and Weston-super-Mare Grand Pier. The Great Western 
Railway Company is not promoting a Bill next session. 


Telegraphy in the West.—Mr. Haynes, of Taunton, 
superintending engineer of telegraphs in the Swindon, 
West of England, and South Wales division of the Great 
Western Railway, has been elected a Fellow of the Im- 

rial Institute on the nomination of Mr. W. H. Preece, 

-resident of the Institution of Electrical Engineers, 
and engineer-in-chief and electrician to the Post Office. 
Mr. Haynes was elected a member of the Institution of 
Electrical Engineers (London) in 1872, and of the Ameri- 
can Institute of Electrical Engineers (New York) in 
1886. 

Bristol Docks.—At the last weekly meeting of the Docks 
Committee of the Bristol Town Council a second fire 
engine by Messrs. Merryweather and Sons was ordered 
for Avonmouth, at an estimated cost of 500/. 


Pollution of the Yeo.—At Langport last week Judge 
Paterson sat specially to hear the case of the Rural 
Sanitary Authority of the Sherborne Union v, the Mayor, 
Aldermen, and Burgesses of Yeovil. Mr. J. Trevor-Davies 
represented the plaintiffs in the action, and Mr. C. E. 
Garland, barrister, of the Western Circuit, appeared 
for the defendants. The plaintiffs asked for a sum- 
mary order to be made upon defendants restrain- 
ing them from polluting the Yeo by allowing sewage 
to flow into the stream. Mr. Garland, on the case 
being called, said he thought he could save the time 
of the Court by ae aa at the outset, that the de- 
fendants were polluting the river. He then explained 
the steps which were being taken to remedy the nuisance, 
and said that the town council had decided to adopt a 
scheme, which would be carried out as speedily as pos- 
sible, He admitted a technical offence, but asked for an 
order to this effect: ‘‘That on the Yeovil Corporation 
undertaking to proceed with due and reasonable despatch 
with the carrying out of their stheme for the effectual 
disposal and treatment of the town sewage, the Court at 
resent makes no order on this application, but gives 
eave to either party to apply.” After some legal discus- 
sion his honour made the order applied for by Mr. Trevor- 
Davies, but directed that no proceedings should be taken 
under the order by plaintiffs, if within a reasonable time 
the corporation did all they could to this effect, with 
liberty to either side to apply. The costs of the plaintiffs 
were ordered to be paid by the corporation. 


A Mechanic Magistrate.—The Lord Chancellor has 
placed the name of Mr. R. Roberts upen the Commission 
of the Peace for Carnarvon. Mr. Roberts is a mechanic, 
and is employed at some local engineering works. 


Grumbling at Devonport.—Sir Ughtred Kay Shuttle- 
worth, Parliamentary and Financial Secretary to the 
Admiralty, and Mr. E. Robertson, M.P., Civil Lord 
have been receiving deputations at Devonport Dockyar 
from various branches of dockyard employés in respect 
of certain alleged grievances. A deputation of ship- 
wrights presented a petition praying that the present 
system of classification might be abolished. In stating 
their objections to the classification system, the deputa- 
tion contended that it was impossible for local officers to 
give satisfaction if they had to deal out different rates of 
pay for the same class of work. 





Water Supply of Wotton-under-Edae.—Mr. Cotterell 
was recently requested to prepare a revised estimate for a 
scheme for supplying Wotton-under-Edge with water 
from Hamlin’s Brake, provision to be made for a storage 
reservoir of 500,000 gallons. Mr. Cotterell, in his report, 
states that in order to meet a recommendation of Mr. 
Stoddart, analytical chemist, for the exclusion of sus- 
pended matter, he has provided in his scheme a small 
straining chamber from which stoneware piping will bs 
laid to each of the springs, the water before entering the 
reservoir to be passed through the strainer. Mr. 
Cotterell estimates the cost of carrying out the work at 
38901. An alternative scheme is under consideration. 


Lianelly.—Mc. E. Trubshaw poeeeet on Friday even- nese 


ing over a special meeting of the Llanelly Chamber of 
Commerce, to conaider the question of increased shipping 
facilities for the port. After some discussion, the meet- 
ing appointed a committee to confer with a sub-committee 
of the Planelly Harbour Commissioners upon the subject. 


Welsh Tramways.—The Cardiff tramways are upon a 
4 ft. 84 in. gauge ; so are the Swansea, the Newport, and 
the Neath. At Llanelly a 3-ft. gauge has been adopted, 
while upon the Pontypridd and Rhondda Valley line a 
3 ft. 6 in. gauge isin use. The amount expended upon 
capital account at Cardiff to the close of June, 1892, was 
168,789/. ; at Llanelly, 87191.; at Neath, 39,5700. ; at 
Newport, 11,845/.; and at Swansea, 107,883/. ; making 
an aggregate of 336,806/. The length of line in operation 
at Cardiff at the close of June,1892, was 9 miles 47 chains ; 
at Llanelly, 75 chains; at Neath, 3 miles 77 chains; 
at Newport, 1 mile 13 chains; and Swansea, 5 miles 39 
chains ; making an aggregate of 20 miles 51 chains. The 
gross revenue acquired during the year ending June 30, 
1892, was: Cardiff, 48,285/.; Llanelly, 1096/.; Neath, 
42701. ; Newport, 4654/. ; and Swansea, 20,5111. ; making 
an aggregate of 78,8161, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—A large amount of business 
was done in the pig-iron warrant market last Thursday at 
easier prices. Scotch pig iron alone was dealt in, but 
buyers were shy at first. A reduction of 4d. per ton 
brought out buyers, and the closing quotations showed a 
decline of 4d. per ton. Cleveland iron was offered 1d. 
per ton cheaper in the forenoon an‘ 3d. cheaper in the 
afternoon, without any business resulting, buyers closing 
3d. cheaper also. For hematite iron no official business 
was notified, but prices were firm. The closing settle- 
ment prices were—Scotch iron 41s. 6d. per ton; Cleve- 
land, 37s. 44d.; hematite iron, 45s. 104d. per ton. Fri- 
day’s warrant market was quiet, but somewhat firmer in 
tone. Scotch iron was in fair request, and values ad- 
vanced 14d. per ton during the forenoon. Some 15,000 
tons changed hands during the day at irregular prices. 
The closing quotation showed an advance of 1d. per ton 
on the day. No business was reported in respect of 
Cleveland iron. Buyers and sellers were steady at the 
previous day’s quotations. Dulness was the rule in 
hematite iron, and buyers receded 1d. further per 
ton. The settlement prices at the close were—Scotch 
iron, 41s. 74d. per ton; Cleveland, 37s. 44d.; hema- 
tite iron, 45s. 104d. per ton. Monday was a dies 
mon in the iron market with merchants and brokers, 
and it was observed as a holiday generally on ’Change, 
On the following day the market was quite lifeless. At 
the forenoon meeting of the ring not a single ton of iron 
changed hands, and in the afternoon only some two or 
three lots were disposed of—in all not more than 2000 tons. 
The attendance was small, and very little interest was 
shownin business, the holiday feeling continuing to prevail. 
Amongst sellers, however, a firm tone was shown. For 
Scotch pig iron last Friday’s recovery in prices was 
maintained, and the close was at that day’s quotations. 
Cleveland iron was idle. Sellers in the forenoon were 
seeking 4d. per ton higher, but in the afternoon they 
were 4d. lower, while buyers were offering 3d. less per 
ton. Hematite iron was done at buyers’ closing price of 
last week, and the final quotations showed no change. 
At the close the settlement prices were—Scotch iron, 
41s. 74d. per ton; Cleveland, 37s. 3d.; hematite iron, 
45s. 104d. per ton. No business whatever was done in 
the pig-iron market this forenoon, when the prices of 
Scotch warrants remained nominally unchanged. That 
was also the case in the afternoon, when some 
Cleveland iron changed hands at 37s. 6d. per ton 
cash, sellers at the close wanting 37s. 9d. The closing 
settlement prices were—Scotch iron, 41s. 74d. per ton; 
Cleveland, 37s. 74d., and hematite iron, 45s. 104d. per 
ton. The following are some of the quotations for No. 1 
special brand of makers’ iron: Calder and Gartsherrie, 
51s. per ton; Summerlee, 51s. 6d. ; Langloan, 52s. 6d. : 
Coltness, 55s.—the foregoing all ship at Glasgow ; 
Glengarnock (shipped at Ardrossan), 50s. ; Shotts (shipped 
at Leith), 53s. 6d.; Carron (shipped at Grangemouth), 
53s. per ton. There are now again 76 blast fur- 
naces in actual operation in Scotland, as compared 
with 77 a year ago. Two of these are making 
basic iron, 31 are working on hematite ironstone, 
and 43 are making ordinary Scotch iron. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
3539 tons, —- 4203 tons in the corresponding week of 
last year. They included 100 tons for the United States, 
100 tons for South America, 250 tons for Australia, 172 
tons for France, 600 tons for Italy, 335 tons for Holland, 
100 tons for Belgium, 200 tons for Spain and Portugal, 
100 tons for China and Japan, smaller quantities for other 
countries, and 1382 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co’s — warrant stores stood 
at 340,583 tons yesterday afternoon, as compared with 


' 342,387 tons yesterday week, thus showing for the past 





week a reduction amounting to 1804 tons. The approach of 
the New Year holidays has accentuated the already stag- 
nant condition of matters in the pig iron trade, and little 
change is to be expected till after the holiday period has 
come and gone. Comparatively little interest is being 
taken in the stocks of iron held by the Scotch ironmasters, 
as it is not thought likely that ey will differ materially 
from those of last year, and in any case they will not have 
much influence on the warrant market. 


S.eel and Malleable Iron.—A somewhat better feeling is 
now showing itself in the Scotch steel trade, in which 
there is rather more business doing. Prices have been 
stiffened in consequence of the orders which have come 
out against some few shipbuilding contracts which have 
n placed on the Clyde. In the malleable iron trade, 
however, there is no improvement toreport. Bothin the 
steel and malleable iron trades wages are now being re- 
duced 5 per cent., and it is generally expected that the 
men will quietly accept the reduction. 


Locomotive Engine Trade.—This branch of the local 
trades, which has now become very much concentrated in 
the Glasgow district, has not been very brisk during the 
ee few months ; but of the 400 engines or thereby that 

ave been given out by public tender during the year 
1892, it is probable that the three Glasgow firms —Messrs. 
Neilson and Co., Messrs. Dubs and Co., and Messrs. 
Sharp, Stewart and Co. (Limited)—have secured some- 
thing like 85 per cent. of the whole. The work turned 
out during the year has been for various home railways 
and for others in India, Cape Colony, Natal, Holland, 
Greece, Argentine, Australia, China, Japan, Brazil, &c. 
Some notion may be formed of the extent of this branch 
of the Glasgow engineering trades, when it is mentioned 
that at present—in a period of dulness—Messrs. Neilson 
and Co. have about 2000 hands working full time, while 
the other two firms just named have, probably, about 
3000 hands between them. In addition to locomotive 
engines proper, Messrs. Dubs and Co. also make locomo- 
tive cranes of a very special description, while Messrs. 
Sharp, Stewart, and Co. also have an extensive machine 
tool department. 


Vulcan Foundry and Engine Works, Coatbridge.— 
These extensive works, which have been in existence for 
upwards of half a century, are now in the market for 
sale as a going concern, partly in consequence of the 
death of the senior partner of Messrs. Miller and Co. 
In recent years the ‘* Vulcan” has been specially famous 
for steel and iron works and colliery plant. The foundry 
now P aggeon. | part of the works has been erected quite 
—— and is one cf the largest and most complete in 

cotland. 


Pipe-Founding Trade.—This important branch of the 
Glasgow iron trades has felt the general depression of the 
year now rapidly drawing toa close, the result being that 
the year’s total output has been much under the average 
of past years. One of the most important contracts of 
the year was closed in the autumn; it was for the pipe 
main from Craigmaddie new reservoir into Glasgow, the 
—— of stuff wanted voy § 11,000 tons of 36-in. pipes. 

t isconfidently anticipated that an order for 20,000 tons 
of —_ pipes for the Tokio Water Works will shortly be 
placed in Glasgow. 

The West of Scotland Steel Trade.—The wages in the 
steel trade in the West of Scotland have reached the 
lowest point ever known in the district. Ata meeting 
of the millmen’s board of arbitration, which consists of 
the employers and the workmen, held on Tuesday, it was 
unanimously agreed that a reduction of 5 per cent. should 
take place in the wages of men earning 25s. and upwards 

r week, and of 24 per cent. in the wages of those earn- 
ing from 18s. up to 25s. per week. It is admitted that 
no further concession on the part of the men can well be 
looked for. Two of the works close for the holidays 
to-day, and the remainder on Saturday, and it is ex- 
pected that operations will not be resumed before the 
middle of January. ‘ 





FOREIGN AND COLONIAL NOTES. 

Austro-Hungarian Railways.—The gross revenue col- 
lected on Austro-Hungarian railways in the first ten 
months of 1892 was 25,069,604/., as compared with 
25,410,4347. in the corresponding period of 1891. The 
average length of line worked in the first ten months of 
1892 was 17,358 miles, as compared with 16,7994 miles in 
the corresponding period of 1891. 


Iron Ore in Wisconsin.—Iron ore in paying quantities 
has been discovered near Godoon, Douglas county, Wis- 
consin. Working operations are to be commenced at 
once. 


The United States Post Ofice.—The revenue of the 
United States Post Office increased in the financial year 
ending June 30, 1892, to the extent of 5,000,000 dols. in 
round figures. The office has, for a lengthened period 
been worked at a loss, but the annual deficit was reduce 
in 1891-2 by nearly 850,000 dols. In the course of 1891-2, 
2790 new offices were established, 16,750,000 miles of 
service were added, and 1590 new mail routes were 
organised. The ocean mail service was also extended in 
the course of 1891-2, and the pneumatic tube system was 
introduced. The Postmaster General regards a one cent 
(or half-penny) postage rate as a possibility in the near 
future. The Postmaster continues to advocate the 
establishment of postal telegraphy and a postal telephone 
system. 


Immigration into the United States.—It appears that 
493,276 immigrants landed in the United States in 
the first ten months of 1892; the corresponding number 
of immigrants in the corresponding period of 1891 was 
523,458. Of the 493,276 immigrants who landed in the 
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United States in the first ten months of 1892, 96,646 came 
from the United Kingdom ; the corresponding number 
of British immigrants in the corresponding period of 
1891 was 110,875. Of the 493,276 immigrants in the first 
ten months of 1892, it appears that 45,649 landed at 
Baltimore, 28,105 at ton, 1370 at New Orleans, 385,726 
at New York, 26,608 at Philadelphia, and 5518 at San 
Francisco. 


Canadians in the United States.--It appears that 264,000 
Canadians left the Dominion for the United States during 
the ten years ending with 1890 inclusive. 


Northern Pacific Railroad.—The Northern Pacific Rail- 
road Company is now running trains from Spokane to the 
Columbia, 1653 miles from St. Paul, and it will probably 
complete its track to Puget Sound this month. Both in 
Washington and Northern Minnesota the company is 
opeene out new regions, some of which are not yet 
settled. 


Charleston and Baltimore.—Mr. J. Knott, of Newcastle- 
on-Tyne, who is largely interested in the Prince line of 
ocean steamships, has decided to establish a regular line 
between Charleston and Mediterranean ports. The 
Chesapeake and Ohio Steamship Company has also been 
formed at Baltimore to runa line of six steamers between 
that port and Liverpool. 


Grain at Chicago.—The receipts of grain at Chigago in 
the 11 months ending November 30, were 212,016,015 
bushels, as compared with 197,484,868 bushels in the 
whole of 1891. The receipts for the three previous years 
were as follows, in round figures : 1890, 177,000,000 bushels; 
1889, 167,000,000 bushels ; and 1888, 155,000,000 bushels. 
It will be seen from these figures that the grain trade of 
Chicago has experienced a very great extension during 
the last five years. 


Tunnelling the East River.— Mr. Austin Corbin, 
president of the Long Island Railroad Company, adheres 
to his plan for building a tunnel under the East River, 
at the Battery, to connect the elevated railroad system of 
New York with the Long Island Railroad. Mr. Corbin 
considers that the tunnel could be constructed within 
three years. The plans contemplate a tunnel 26 ft. in 
diameter, and over 6000 yards in length, to cost, with 
approaches (and equipped for use and lighted with elec- 
tricity), about 500,000/. 


South African Railways.—Good progress is being made 
with the Johannesburg and Pretoria line, which has 
reached a point about 15 miles from Pretoria. It is 
expected that the line will be opened. almost immedi- 
ately. 


French Mechanical Industry.—MM. Dayde-Pillé have 
secured a contract for the ironwork required for a new 
railway station at Cairo. Several Belgian firms tendered 
unsuccessfully. 


The Austrian Lloyd.—The Austrian Lloyd Navigation 
Company has had two large steamers built in England. 
The directors have also now been authorised to obtain a 
portion of the company’s coal supply fromEngland, if suit- 
able terms can be obtained. 


Victorian Coal.—At the opening of a small branch rail- 
way to the Coal Creek Colliery in Gippsland, the Vic- 
torian Minister of Mines said it was estimated that at 
Korumburra and Jumboonna, in the same locality, there 
pe not less than 70,000,000 tons of good marketable 
coal, 


A Victorian Railway Dispute.—The arbitrators’ award 
in connection with a dispute between Messrs. Graham 
and Waddy and the Victorian Railway Commissioners 
has just been made public. The dispute related to a con- 
tract on the Outer Circle Railway. The arbitrators re- 
duced a claim of 30,0007. to 13,0007. odd. 


Belgian Coal Exports.—The aggregate exports of coal 
from Belgium in the first ten months of this year 
amounted to 3,688,566 tons, as compared with 3,733,564 
tons in the corresponding period of 1891. In these totals 
the exports to France figured for 3,105,583 tons and 
3,134,531 tons respectively. 


Belgian Rails.—The exports of steel rails from Belgium 
in the first ten months of this year amounted to 60,879 
tons, as compared with 42,423 tons in the corresponding 
period of 1891. The exports of iron rails in the same 
period of this year were 13,925 tons, as compared with 
20,705 tons in the corresponding period of 1891. 





Locomotive Buitpine.—The markets for locomotives 
during the year have been, and are, inactive, and those 
open to public competition have been — only two, 
viz., home and India. South Africa has also m grati- 
fyingly prominent, but the field there is too restricted 
to affect the production to any appreciable extent. During 
the year South America has been a sealed book, and it is 
only by its being reopened that an impetus may be looked 
for in our locomotive industry. The home market has 
been fairly active, and it is this gratifying fact that has 
saved the trade from collapse. India has bulked rather 
more largely than the home market, and still the State 
railways’ requirements are remarkable by their absence. 
During the year just closing about 400 engines have been 
given out in public tender, while the principal firms have 
a producing capacity of 1000 engines perannum. Of the 
400 engines above-mentioned, fully 85 per cent. of them 
have been secured by Glasgow firms. Evidence has 
again been frequently given this year that Continental 
competition is an element which cannot be met by our 
home manufacturers. The fact must be recognised that 
the Continental makers can manufacture more cheaply 
than ours but whether the quality is as high-class is a 
matter of opinion. 





MISCELLANEA. 


A Reuter telegram, dated Ferrol, December 28, says : 
“*The salvage of Her Majesty’s ship Howe is progressing 
satisfactorily, and it is thought that the vessel may be 
floated by the middle of January.” 


The Government of India have sanctioned a water 
carriage sewerage scheme for the town of Karachi on 
what is known as the ‘“‘Shone” system. The first section 
of works comprises the drainage of the old native town, 
which is estimated to cost six lakhs of rupees. 


We are informed that Messrs. Gwynne and Co., engi- 
neers (late of Essex-street Works, Strand, London), have 
acquired the entire business, patents, and rights of the 
Pilsen Electric Company, which will in future be carried 
on as Messrs. Gwynne and Co.’s Electrical Department 
at their new premises, Brooke-street Works, Brooke- 
street, Holborn, London, E.C. 


One of the American railroads, viz., the Norfolk and 
Western, has adopted rails 60 ft. long, thus halving the 
number of joints to be attended to. It is said that no 
trouble has been experienced from the wide spacing 
required at the joints to allow for the expansion of such 
long rails, but this may be due to the joints being of a 
special type, the invention of Mr. C. S. Churchill, the 
permanent way engineer of the line. 


Opinion in the United States among the Democratic 
leaders and the people at large is now said to be strongly 
inclining in favour of an early extra session of Congress. 
at which a general Bill for the reduction of the tariff 
will either be passed or so far forwarded by the organisa- 
tion of the Ways and Means Committee as to be ready 
for immediate consideration at the regular session of Con- 
gress next December. 


Commodore Melville, Engineer-in-Chief of the United 
States Navy, in his annual report, states that less diffi- 
culty is now experienced by his department in obtaining 
satisfactory steel castings than has been the case hitherto, 
but remarks that there is still considerable room for im- 
provement in the art of making such castings by Ameri- 
can firms, many of whom are still unable to make satis- 
factory castings of any patterns which are the least 
complicated. 


The naval authorities of the United States, being 
desirous of obtaining a non-corrodible metal for torpedo 
nets, have been experimenting with nickel steel. Samples 
furnished by the Bethlehem Company have been found 
to be practically unaffected by atmospheric influences, 
and have withstood acid tests in the laboratory most 
satisfactorily. Plates of the metal have been immersed 
in the sea at Pensacola, Florida, and at Newport, and 
showed little corrosion when taken up. 


The Bureau of the American Republics is informed that 
the Government of Trinidad and Tobago has decreed the 
free admission for five years from January 1, 1893, of all 
ironwork, machinery, steam engines, gas engines, boilers, 
pipes, dynamos, transformers, lamps, posts, coal, pitch, 
meters, gas stoves, electric wires, electric lines, fittings, 
and other materials for the use, construction, and under- 
takings under ‘‘The Port of Spain Electric Lighting 
Ordinance ” and ‘*The Port of Spain Gas Works Ordin- 
ance.’ 


The Colour Copying Company, of Broad-street House, 
E.C., are introducing a process by which a limited 
number of copies can be taken of working drawings in 
colours. The company provide the colours and inks, in 
bottles, to drawing offices, &c., and will then provide 
copies of these drawings i a transfer process at the rate 
of 3d. per square foot. The process is claimed to do 
more than the photo-reproduction processes, in that colours 
can be reproduced, whilst, for a limited number of copies, 
it is much cheaper than lithography. 


A portion of the Abingdon sewerage work, under Mr. 
G. Winship, surveyor to the borough, has just been 
carried out. Owing to the nature of the ground, the work 
was attended with some difficulty, the subsoil water 
(influenced by the level of the River Thames) standing 
during the summer 5 ft. and upwards above the invert of 
the sewer, and the soil for a considerable length being of 
running sand. Stoneware pipes, with Doulton’s patent 
self-adjusting joint, were adopted, and a very satisfactory 
result has been obtained. 


A contract has been signed by the Phenix Bridge 
Company for the erection of a tower at Chicago, to be 
finished before the opening of the Exhibition. The tower 
is to be 560 ft. high and 210 ft. in diameter. A spiral 
railway running round the exterior of the tower will 
convey passengers to the top. This railway will be 
nearly a mile long. The foundation of the tower will 
consist of some 2000 piles. Some 3500 tons of iron and 
steel and 500,000 ft. of lumber will be used in the con- 
struction. 


The disturbance to trade caused by the revised tariffs 
of the railway companies, and the consequent complaints 
which have reached the Mansion House As3ociation on 
Railway Rates, have decided that body to hold, early in 
the new year, a conference of members, to which traders 
and agriculturists generally will be invited. The confer- 
ence will take place, by the Lord Mayor’s permission, at 
the Mansion House. Meanwhile the numerous com- 
munications which the association has received are being 
collated with the view of ascertaining the effect of the 
new rates upon the trade of the country. ‘ 


The Corinth Canal is rapidly approaching completion. 
The first —— for a canal across this isthmus is 
attributed to the Emperor Nero, but his plans were never 
executed. The present undertaking suffered severely 
from the failure of the Comptoir perme at Paris ; 





but new funds have been raised, and it is hoped that the 
canal will be opened for traffic by January 1, 1895. The 
depth of the canal will be 8.5 metres (27.8 ft.), and the 
width at the water level will be 280 ft. Of the total 
excavation 82 million cubiv metres are finished, leaving 
but 34 millions to do. 


Mr. Asquith has issued a notice placing a further list 
of dangerous trades under the provisions of the Factory 
and Workshop Act, 1891. The following are the trade: 
in question: The manufacture of earthenware, the manu- 
facture of explosives in which di-nitro-benzole is used, 
chemical aie quarries. This notice gives powers to 
the chief inspector under the Act to propose to the occu- 
pier of any factory and workshop such special rules or to 
require him to adopt such special measures as may appear 
os bs eaveomers aa practicable for the safe conduct of 
whatever trade he may be engaged in. 


In the report just issued by the Massachusetts State 
Board of Health on the experiments on sewage purifi- 
cation at Lawrence, the general results are summarised 
by Mr. Allen Hazer, the chemist in charge, as follows : 
The purification of sewage by intermittent filtration 
depends upon oxygen and lime; all other conditions are 
secondary. Temperature has only a minor influence ; the 
organisms necessary for purification are sure to esta- 
blish themselves in a filter before it has been long in 
use. Imperfect purification for any considerable period 
can ney be traced either to a lack of oxygen in 
the pores of the filter, or to the sewage passing so quickly 
through that there is not sufficient time for the oxida- 
tion processes to take place. Any treatment which 
keeps all particles of sewage distributed over the surface 
of the sand particles in contact with an excess of air for 
a sufficient time is sure to give a well oxydised effluext, 
and the power of any material to purify sewage depends 
almost entirely upon its ability to hold the sewage in 
contact with the air. It must hold both sewage and air 
in sufficient amounts. Both of these qualities depend 
upon the physical characteristics of the material. The 
ability of a sand to purify sewage, and also the treatment 
required for the best results, bear a very close relation to 
its mechanical composition. 

The following is a list of hands employed by our loco- 
motive building works last September : 

1891. 1892. 


Neilson and Co., Glasgow... 2,584 2,307 
Dubs and Co., Glasgow 7” 1,940 1,697 
Sharp, Stewart, and Co. 

(Limited), Glasgow ... we 1,565 1,507 
Beyer, Peacock, and Co. 

(Limited), Manchester ae 1,971 1,292 
Kitson and Co., Leeds... oa 1,270 1,268 


Vulcan Foundry Company 
(Limited), Newton-le- Wil- 
lows... me asa aa 

Robert Stephenson and Co. 
(Limited), Newcastle - on - 
Tyne ... aa oa Mad 659 455 

Nasmyth, Wilson, and Co., 

Manchester ... - das 419 77 

Manning, Wardle, and Co., 
Leed 


666 561 


447 267 
282 240 


11,803 9,971 
Doubtless, if a return were taken at this date, the decrease 
would be much more pronounced, inasmuch as the volume 
of trade has been steadily lessening since the beginning of 
the year. 


Judging from the annual Parliamentary returns just 
issued relating to the gas undertakings of the United 
Kingdom, the companies have not yet been serious 
affected by the adoption of the electric light. pao 
the gas companies still continue to be steadily progressive 
and fairly remunerative. The number of public com- 
panies last year was 410, as compared with 405 the 
previous year and 394 in 1889, and the total capital sunk 
In gas undertakings has risen from 59,878,000/. in 1889 to 
63,620,000/. in 1891. About two-thirds of this large total, 
or 41,144,000/., represents the capital belonging to 
public companies, the remainder being the capitalised 
value of the undertakings belonging to local autho- 
rities. Both classes of undertakings exhibit an in- 
crease in business. The number of cubic feet pro- 
duced by the companies last year was upwards of 70 
millions, as compared with 67 millions the previous year, 
and 614 millions in 1889. There was even a larger in- 
crease in proportion in the number of cubic feet produced ' 
by local authorities. Customers do not increase in a like 
degree, although in 1891 there was an addition of 55,759 
to the number of consumers supplied by the two classes of 
undertakings. An addition of 14,700 was made to the 
number of lamps erected for the illumination «f public 
roads. The gross receipts of the companies increased 
during the year by rather more than 1,000,000/ , and the 

uantity of coal carbonised by 977,000 tons. Owing to 
the growth of expenditure, net profits have fallen from 
an average of 11.71d. per 1000 cubic feet in 1888 to 9.15d. 
in 1891. The average dividend has consequently fallen 
page 11s. O?d. per cent. in 1889 to 8/..7s. 10}d. per cent. 
in le 


Bea a pie oe 
Hunslet Engine Company 
Leeds ... ee aa ee 








AMERICAN RAILROAD Procress.—The extent of newline 
laid in the United States in the first nine months of this 
year was 2519 miles. A considerable further amount of 
grading has been done, and it is expected that 1500 miles 
of additional line will be laid before the close of the year. 
The greatest progress has been made this year in Wash- 
— while New York ranks second, and West Virginia 
t . 
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BOILER EXPLOSIONS AND THE 
BOARD OF TRADE. 


THE particulars we have from time to time given 
of formal investigations conducted by the Board of 
Trade with regard to boiler explosions have shown 
conclusively that the Acts of 1882 and 1890, under 
which those investigations were held, have been 
useful in bringing to light many facts relating to 
the management, or perhaps we ought to say the 
mismanagement, of boilers by their owners, which 
otherwise would not have been revealed. These 
facts, though familiar enough to the initiated, were 
not, prior to the passing of the Acts referred to, 
brought out and stamped with that official authority 
that now renders a consideration of them so impor- 
tant and instructive. Before these Acts were 
instituted the proceedings of the coroner’s court as 
a tribunal of investigation were too often simply a 
comedy, and seldom arrived at the truth. Ignor- 
ance and culpable negligence, though in the main 
responsible for these so-called ‘‘ accidents,” were, 
as arule, ignored, and recondite and absurd theories 
were introduced to account for their occurrence. 
An air of mystery was thrown round them, and a 
vast field was opened for the exercise of the fertile 
imagination, resulting in the adoption of amusing 
and unscientific conclusions. One easy method, 
frequently followed, of explaining the cause of an 
explosion, was to blame the stoker, who, being 
killed, was unable to deny that he had blown the 
boiler up by allowing it to get red-hot and intro- 
ducing cold water. Against these vague uncer- 
tainties the researches of specialists were directed. 
Sir William Fairbairn, perhaps more than any 
other man, did much to lay the foundation for 
sound views upon the subject, with the result that 
gradually the old visionary theories became less 
common, and the true cause and remedy were made 
apparent. Up tothe year 1882, however, it too 
often happened that the coroner and his jury shut 
their eyes to the latest teaching, and returned the 
most incorrect verdicts. With this in mind, Mr. 
Hugh Mason, M.P., introduced, and succeeded in 
passing, the Boiler Explosions Act, 1882. Its 
object was to secure a thorough investigation by 
the Board of Trade on the occurrence of an explo- 
sion, and the publication of the information 
gained, the hope being that steam users would be 
brought more fully face to face with their respon- 
sibilities, and be led to adopt greater precautions in 
order to insure the safety of their boilers ; or, if 
this should not prove to be the result, it was anti- 
cipated that data would be obtained which would 
be useful as a guide in future legislation. The Act 
of 1882 did not include boiler explosions at metal- 
liferous mines, but in 1890 another Act was passed 
embracing these, so that now, practically speaking, 
all explosions are investigated bythe Board of Trade. 

The result, on the whole, has been satisfactory, 
especially since the practice of instituting a 
‘formal’ investigation has been more generally 
followed. The investigations have, in the main, 
been thorough and painstaking, while the reports 
have been. plain-spoken and clear, though on 


age} several occasions we have noted that the conclu- 


sions arrived at by the Commissioners have been 
somewhat unwarranted and contrary to the facts. 
We propose now to glance at the reports we have 
recently given of four cases, in three of which the 
judgment was appropriate and justified, while in 
the fourth it was, in our opinion, unsound and 
misleading. 

The first report to which we may refer was given 
in last week’s ENGINEERING (vide page 781), and 
dealt with the explosion of a locomotive boiler on 
the works of the Ship Canal. It was proved that 
the plates of the firebox were much thinned by 
corrosion, and this was quite sufficient to account 
for the collapse which occurred. The Commis- 
sioners found accordingly, and ordered the Ship 
Canal Company to pay 501. towards the costs in- 
curred by the Board of Trade. The number of 
explosions due to a similar cause is legion. Steam 
users, however, appear to be slow in learning the 
lessons which the dearly-bought experience of 
others ought conclusively to teach. Doubtlegs his- 
tory will repeat itself many times more in this 
matter before the necessary and extremely simple 





remedy—viz., systematic and careful inspection, is 
universally adopted. 

The second report, given in our issue for 
December 2 (vide bse 709), referred to an explo- 
sion at Leigh. ne of the furnace tubes of a 
Lancashire boiler had been seriously weakened by 
a local firm of boilermakers, who had removed the 
strengthening hoops and not substituted their 
equivalent. The Commissioners found the boiler- 
makers to blame for having advised and carried 
out the alteration, and fined them 50/. This was a 
common-sense judgment. We fear that too many 
boilermakers pose as competent advisers in matters 
beyond their province or ability, and, unfortu- 
nately, far more confidence is too often placed in 
such advice than in that given by a skilled expert. 
We have recently heard of a case where some fur- 
nace tubes, only just strong enough for the working 
pressure, are about to be weakened by the removal 
of the encircling rings, at the recommendation of a 
local maker who has pronounced the rings to be 
productive of various evils, which we need not say 
are purely imaginary. Possibly a Board of Trade 
investigation may subsequently reveal to this 
injudicious adviser one evil with which he has not 
yet had practical experience—viz., a censure and 
pecuniary fine by the Commissioners. If so, it 
would be well that the boiler owner who listened 
to such ignorant advice should receive a share of 
the blame which would be due. 

In the third case, that of an explosion at Liver- 
pool, reported in Enernerrtne for November 25 
(vide page 675), a small vertical boiler burst, owing 
to the corroded state of the firebox. Here, also, 
the Commissioners took a correct view of the 
matter, and ordered the owner to pay 5l., while an 
engineering firm who sold him the boiler, and had 
not detected its defective state, was ordered to pay 
151. A large number of boilers of this type have 
exploded of late. In buying such boilers cheapness 
should not be the first consideration ; safety should 
be of paramount importance, but this point is too 
often overlooked. 

The fourth and last investigation with which we 
may now deal, was that held at Rotherham, re- 
ported in our issue for November 18 (vide page 
649). In this case the judgment of the Commis- 
sioners was, we consider, very defective, reminding 
us of the antiquated verdicts returned by coroners’ 
juries, instead of being the deliberate decision of a 
Court of high standing, instituted by the Board of 
Trade. 

The boiler, bought second-hand, and laid down 
in March, 1891, was of the old-fashioned construc- 
tion, with dished ends, and fired by the heated 
gases from coke ovens. It rent at one of the cir- 
cumferential seams of rivets, and was divided into 
two parts, which were blown fore and aft, as is 
usual in such cases, the fireman being carried 40 
yards and killed. There is little doubt that the 
cause was simply a seam rip, a defect to which this 
description of boiler is peculiarly prone, and from 
which many similar explosions have arisen. The 
Commissioners, however, laid the blame on the de- 
ceased fireman, who, some hours before the boiler 
burst, had been seen reading a twopenny novel 
which was found lying near his body after the ex- 
plosion, the inference being that he had neglected 
the water supply and caused overheating, and that 
hethen injected the cold feed, thus causing a sudden 
contraction of the plates, and producing a rent 
which divided the boiler into two portions. The 
evidence of some of the witnesses certainly went 
in favour of the theory that the seam rip was due 
to this cause, but the chief engineer employed by 
the owners stated that he saw no signs of 
overheating when he examined the boiler three 
hours after the occurrence, while the Board of 
Trade engineer surveyor, though agreeing with the 
shortness of water theory, added that some three 
days had elapsed after the explosion before he 
examined the fractured edges of the plates. The 
enginewright testified to having found the other 
boilers full of water and the feed valves shut, but 
that the donkey feed valve on the exploded boiler, 
which was intended to be only used on an emer- 
gency, was wide open. From this it was concluded 
that the emergency, viz., shortness of water, had 
arisen. But in our opinion the appearance of the 
plates, which bore no traces of overheating, should 
be regarded as much better evidence than any 
mere statement of the result of an observation 
made during the excitement following an explosion. 
The fireman was said to be a steady and careful 
man, he was seen attending to his duties an hour and 
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ten minutes before the explosion, and were it not 
for the existence of the novel, we question whether 
he would have been blamed. The boiler was insured, 
and it was admitted by the inspector to the in- 
suring company that it was of a dangerous class, 
because of its liability to fracture, while the chief 
engineer stated that he himself preferred a safer 
type. Further, in a report sent to the owners 
after the inaugural examination, the insurance com- 
pany said: ‘‘ The boiler is of great length, with 
the longitudinal seams of the shell in line, and has 
but a very limited margin of strength. Long 
boilers such as this are specially liable to fracture 
at the bottom ring seams through straining, and a 
large number of explosions of this type of boiler 
have occurred ;” while the report went on to recom- 
mend the adoption of internally fired boilers in 
case of further extensions of the works. It is very 
probable that the warning thus given was justified 
by the subsequent failure of the boiler from the 
very cause named by the insurance company. 
Even supposing that the fireman had been negligent 
and had opened the donkey feed valve on an 
‘‘emergency” or in case the injector failed, 
surely a boiler which will fracture and explode 
instantaneously from sudden contraction on the 
injection of the feed, is not reliable. If sucha 
danger existed, was it wise to provide for the use 
of the donkey feed at all in case of emergency, and, 
by so doing, was it not putting a highly dangerous 
instrument into the attendant’s hands and leading 
him into a trap? It has been proved that the ad- 
mission of cold water into an internally fired boiler 
when the plates are red-hot, will not produce a rent, 
much less an explosion, and the Commissioners 
have occasionally referred to this fact ; but in the 
present case they appear to have failed to draw a 
comparison and to point out the danger of using a 
boiler which could at any time be blown up simply 
by opening the donkey feed-valve ‘‘on an emer- 
gency.” It is true that the Commissioners said 
they would much prefer internally fired boilers, but 
it would have been of service had their opinion 
been more pronounced, and if the special danger of 
the externally-fired boiler had been explicitly 
pointed out. 

The Commissioners added that ‘‘ they were glad 
to be able to state that, in their opinion, the fire- 
man was sober.” Had he been otherwise, the theory 
as to novel reading could not have availed, as a 
drunken man cannot pay much attention even to 
a ‘*twopenny shocker.” But as the deceased man 
was admitted to have been steady and careful, this 
faint praise appears unnecessary. The conclusion 
at which the Commissioners had previously arrived, 
viz., that the explosion was due to the fireman’s 
own carelessness, might have been very serious in 
its effects, inasmuch as if he had left a wife and 
family it would probably have debarred them from 
obtaining any compensation, so that a positive 
injustice might have been inflicted. 

The moral which we presume the Commissioners 
would desire boiler attendants to draw from their 
judgment is, that they must carefully refrain from 
having books, especially novels, in their posses- 
sion in working hours, and that in the case of 
these externally fired boilers they must be parti- 
cularly careful always to keep up a regular supply 
of water, and never necessitate the use of the 
donkey feed on an ‘‘emergency,” lest the sudden 
injection of cold water should produce fracture at 
the seams and lead to a violent explosion and fatal 
consequences. On the other hand, the lesson 
which the steam user should learn appears to us 
to be to exercise care in the selection of boilers, 
and not, for the sake of cheapness, to lay down 
those of an unreliable class, especially where, as 
in the case under consideration, safety would seem 
to depend upon the attendant strictly avoiding the 
perusal of indifferent literature. 

We think it would have been better had the 
Commissioners secured stronger proof as to the 
neglect of the attendant, and had they expressed 
their clear condemnation of the boiler rather than 
of the unfortunate man who had been killed, and 
who, so far as we can judge, was an innocent 
victim of an explosion, the occurrence of which 
would have been highly improbable had a safer 
description of boiler been adopted. 


METEORS AND COMETS: A PLEA. 

Tue lecture season at the Royal Institution com- 
menced on Tuesday, the 27th inst., on which occa- 
sion the opening lecture of a brief astronomical 





course was given by Sir Robert Stawell Ball, 
M.A., F.R.S. The recent Astronomer Royal for 
Ireland, and present Lowndean Professor of 
Astronomy and Geometry in the University of 
Cambridge, proposes to deal in an elementary 
course of six lectures with the sun, the moon, the 
inner and the giant planets of our system. In the 
concluding discourses he intends to treat of comets 
and shooting-stars, of star clusters, and of nebulz. 

Sir Robert Ball is known to be a skilled astro- 
nomer as well as sound mathematician and physicist; 
and any one who has ever sat round his lecture- 
table will admit that he is a happy and interesting 
expositor of science. 

he subjects concisely enumerated in his syllabus 
show that the course will be an epitome of the Pro- 
fessor’s popular opus magnum, ‘The Story of the 
Heavens.” This work was published in 1886, and, 
although revised in 1890, it contains a few chapters 
that are somewhat out of harmony with certain 
theories which are held by many leading men of 
science of our day. It is quite possible, however, 
that some recent observations and discussions 
may have led Professor Ball to modify his views ; 
at any rate, his fifth lecture, which will be on 
comets and meteoric showers, will be listened to 
by some with more than usual eagerness, for it is 
precisely about the origin and constitution of these 
interesting wanderers that he diverges from some 
valuable contemporary thought. Sir Robert Ball, 
for instance, lends the weight of his authority to 
the hypothesis which ascribes to meteors a ter- 
restrial, volcanic origin. 

We must here bear in mind that the principles 
of dynamics show the initial velocity required to 
carry a body beyond the earth’s sphere of attraction 
and send it on an elliptical orbit round the sun to 
be about six miles per second. Such a velocity is 
plainly far in excess of that observed in the case of 
volcanic masses projected by our Etnas and 
Heclas, our Cotopaxis and Krakatoas, even in 
their most violent eruptions. ‘‘The thunders of 
Krakatoa,” writes Professor Ball, ‘‘ were heard 
thousands of miles away; butin its mightiest throes 
it discharged no missile with a velocity of six miles 
per second.” 

This six-mile velocity is, indeed, some 15 times 
greater than that assigned by observers to masses 
thrown up by actual volcanoes. Therefore it may 
be affirmed with certainty that not a singlemember 
of the numerous streams of meteors now circling 
round the sun and encountered by the earth was 
shot forth from terrestrial volcanoes, such as we 
know them ; we may go further, and say that one 
is hardly warranted in agreeing with Professor 
Ball when he concedes to our planet—in remote 
ages, of course—a volcanic activity so far surpass- 
ing in energy and extent that observed in historic 
times. 

Another objection to this theory arises from the 
presence of our atmosphere. The critical velocity 
of six miles per second is calculated on the 
assumption that there is no resisting medium. 
Now the presence of air would impede the flight 
of these would-be meteorites, and would require 
the initial velocity of projection to be considerably 
increased in order to carry them well into outer 
space; this in turn would imply a corresponding 
increase in the eruptive powers of our volcanoes. 
The objection is not lessened, but becomes inten- 
sified, when applied to remote periods, because then 
the density of the atmosphere was not less, but 
much greater than it is at present. 

Nor is this all; for it must be admitted that these 
erupted bodies flying away from the earth would be 
treated by our atmosphere precisely as it treats the 
down-rushing masses of any of our star showers. 
These plunge into its upper reaches with planetary 
velocities, the air is compressed in front of them, 
resistance is generated, their motion is checked, 
and lost energy converted into heat. If these 
flying visitors merely dip into our atmosphere, 
they may flash in our skies for an instant, and rush 
on their journey through space. If they plunge 
more deeply, the heat generated will suffice to 
burn them up completely, if small; whilst, if large, 
only their surfaces will be subjected to this fiery 
ordeal, as the meteorites preserved in our museums 
abundantly show. 

Tn like manner, masses of matter projected from 
our powerful but hypothetical volcanoes would be 
— retarded on their outward journey by the 

ense layers of our atmosphere which are the 
first they would encounter. There would conse- 
quently be a fierce evolution of heat due to this 


enormous air friction ; and many, if not most, of 
the escaping bodies would perish, self-cremated, on 
the way ; only the larger and more swiftly-moving 
would survive, reach interplanetary space, and 
begin to revolve round the sun. 

This volcanic hypothesis is so beset with difti- 
culties that it rapidly lost favour, and is now quite 
superseded by the cosmical theory. 

We have conclusive evidence of the existence in 
space of minute masses other than those which 
form our periodic star-showers. No one is nowa- 
days astonished when he hears that a Continental 
astronomer has discovered a new asteroid. Since 
the year (1856) in which Clerk Maxwell won the 
Adams Prize Essay, students of physical astronomy 
are perfectly satisfied that the rings of Saturn are 
formed of ‘‘ enormous shoals of extremely minute 
bodies, each, satellite-like, pursuing its own orbit 
roundthe planet” (Ball). The mysterysurrounding 
the zodiacal light has partly been unravelled, and 
that phenomenon is now considered to be solar 
light reflected from ‘‘an immense cloud of meteo- 
roids” (Newcomb). The nebulz, too, have recently 
been defined as swarms of small bodies colliding 
with one another, thereby generating heat, and 
thus becoming self-luminous (Lockyer). Lastly, 
comets have been admitted into the same category, 
being held to be compact clouds of inter-clashing 
meteors (Tait). 

Since, therefore, we find ‘‘ countless millions of 
small bodies ” (Ball) scattered throughout the solar 
system, and also untold millions grouped in clusters 
and strewn here and there in the depths of space, 
it seems, to say the least of it, reasonable to attri- 
bute to the nearer streams, to those that periodically 
visit us, an origin similar to that which we must 
assign to the distaat swarms, viz., a cosmic and not 
a terrestrial origin. 

With regard to the physical constitution of 
comets, there is more to be said than we find in 
the 16th chapter of ‘‘The Story of the Heavens,” 
however interesting and beautifully written that 
essay may be. 

Though it is the popular notion, it must be evi- 
dent that these eccentric and flame-like bodies can- 
not be masses merely of glowing gas ; for it is not 
easy to conceive how such extremely small quantities 
of matter as comets on this hypothesis must be, 
could be kept incandescent year after year for ages 
while receding to immense distances from the sun. 
Neither is it easy to imagine how such a body of 
gaseous matter could hold together, instead of 
indefinitely expanding, subjected as it is to no 
external pressure. It is no less embarrassing to 
explain how the glowing vapour which, on this 
theory, constituted Biela’s celebrated comet sud- 
denly broke up in 1845 into two distinct masses that 
went on their respective orbits constantly separating 
from each other. 

It is true that Sir Robert Ball discards the gaseous 
theory, and points out the relation observed, in our 
own times, between star-showers and periodic 
comets ; but he does not emphasise the conclusion 
that may legitimately be drawn. 

We know that the Leonid meteors revolve round 
the sun in an orbit which coincides with that of 
Tempel’s comet of 1866 ; the Perseids follow in the 
track of Tuttle’s comet of 1862; and the Andro- 
medes follow Biela’s divided comet, thus giving rise 
to a double meteor-shower. 

It cannot with reason be said that so many and 
such remarkable coincidences of orbit, periodic time, 
perihelion distance, and direction of motion are 
purely accidental; and when we are assured 
that there are records not only of three but of 
about seventy cases of similar agreement, it is not 
at all unreasonable to suppose an intimate physical 
connection to exist between meteors and cometr, 
and even to identify the two, considering all 
cometary phenomena to be due to the relative motion 
of compact aggregations of meteoric masses. 

A meteorite is thus but a fragment of a comet; 
and a meteor stream its débris. A comet is the 
parent; the meteor stream the offspring. The 
process of disintegration is strongly felt by the 
comet while near perihelion. It is due to the 
gravitational action of the sun, by which the velo- 
ties of the nearer masses are more accelerated than 
those of the remote members. This tidal action 
tends to separate the components of a cometic 
swarm more and more from one another, and to 
strew them along a greater part of their orbit. 
As said above, Biela’s celebrated comet was 
observed to break up into two distinct parts in 





the year 1845. These were again observed in 
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1852, at which time they were 1} million miles 
apart. From that date they have never been 
seen. They were lost to our skies as comets ; but 
their elongated swarms survive and give rise to 
two brilliant meteoric showers which occur to- 
wards the end of November every 6% years, 
exactly the periodic time of the undivided mass. 
Biela’s comet thus gave birth, in our own times, 
to the Bielids. 

The Leonids are older. As the earth meets 
this swarm but once in 33} years, it follows that 
the members are, as yet, scattered over only one- 
tenth the entire orbit. The Perseids are the 
oldest of the three, for they give rise to an annual 
shower of equal brilliancy. Hence it is inferred 
that they are uniformly distributed over their 
orbit. 

The testimony of the spectroscope has also been 
claimed in support of the new view, the spectra of 
comets being stated to closely agree with those 
obtained from meteorites when heated in vacuum 
tubes. So many coincidences of lines or bands have 
been noted, that Lockyer wrote in the Proceedings 
of the Royal Society for 1887 ‘‘ that the well-known 
constituents of meteorites fully explain all the 
spectroscopic phenomena presented by luminous 
meteors, by comets, and by nebule.” It is only 
right to add, however, that the exactness of the 
coincidences above referred to has been seriously 
questioned by Huggins, Keeler, and other eminent 
spectroscopists. 

It will be found that the meteoric theory offers 
an explanation of many of the usual phenomena. We 
know, for instance, from the spectroscope, that the 
coma and tail do not emit light, whilst the nucleus 
is self-luminous. This latter must, therefore, be 
considered as a mass of incandescent vapour. The 
meteoric theory attributes this to the clashing of 
the individual members against one another, by 
which many are shattered to pieces, and the frag- 
ments vaporised by the heat due to the collisions. 
As the comet approaches the sun, the speed of the 
meteorites is accelerated ; the impacts become 
more frequent and violent ; greater heat is developed, 
and the brightness correspondingly increased. This 
luminosity is further intensified by the fierce heat 
to which the swarm is exposed when near the sun. 

The tail consists of vapour driven off from the 
nucleus and condensed by the cold of space. It 
is, therefore, not a permanent appendage, but one 
which is continually being renewed from the nucleus, 
according as the extremely tenuous matter floats 
away into space. The minute particles—impalp- 
able dust--which result from the condensation, 
exist in the outer layers of the coma and through- 
out the tail; they are exceedingly small, but 
distinct and quite separate from one another, just 
as are the inconceivably small particles which form 
the fleecy masses that float in our summer skies, 
or the infinitesimal droplets which constitute the 
white cloud that curls up from the funnels of our 
locomotives. These fine particles of comet matter 
are capable of reflecting sunlight ; they thereby 
become luminous, and give rise to a feeble but con- 
tinuous band of colour in the spectroscope. 

When the tail is examined with the polariscope, 
decided traces of polarisation are found, thus again 
showing the light to be not self-developed, but 
reflected. 

It is important to remember that the incessant 

contact and clashing together of the constituents 
of a cometary swarm, as well as the subsequent 
condensation which takes place, is accompanied 
by the development of electricity. Professor 
,Stokes, in Lecture III. of his Second Burnett 
Course on Light, after pointing out that rapid 
condensation in our atmosphere is connected 
with high electric manifestations, adds that ‘‘it 
is no violent supposition to make to suppose that 
the condensation of the vapour coming from the 
nucleus of a comet may cause a similar development 
of electricity.” 

On the other hand, condensation of vapour 
masses takes place on a gigantic scale in the outer 
envelope of the sun; and it is certainly not a 
‘*violent ’ hypothesis to assume that the electrifi- 
cation developed by the condensation of solar and 
cometic vapour is similar in kind, though greatly 
differing in degree. This affords an explanation of 
the repulsion by the sun of the similarly electrified 
attenuated matter of comets’ tails, and also the re- 
sulting direction which they assume, these ap- 

endages being always observed to stretch away 
Frome the solar orb. 
Experiments made by Crookes and more recently 





by J. J. Thomson, show that space is a good insu- 
lating medium ; it follows that electrical charges 
acquired by the sun and by comets would not easily 
be lost. 

We have very briefly referred to a few of the 
more important phenomena in the genesis and de- 
velopment of comets, and seen how the shower-of- 
stcnes theory accounts for them ; we have named 
a few eminent men who have adopted and defended 
the new views ; and we conclude by expressing the 
hope that a theory which has commanded so much 
support, and which possesses features of such 
special interest, may be more fully dealt with next 
week in the lecture-room of the Royal Institution 
than it is in ‘‘ The Story of the Heavens.” 





ADDITIONS TO THE NAVY. 

Last year we indicated that an unprecedented 
tonnage of vessels had been launched for the 
British Navy ; but this year the total is very much 
greater, by reason of the floating of several battle- 
ships which were then in an advanced state of con- 
struction. The vessels make up a total displace- 
ment of 141,200 tons, whereas last year the 
aggregate was 107,985 tons. Jn other words, the 
value of the vessels floated this year is, according 
to the contract prices, over eight millions sterling, 
while in the previous year the amount was 
5,854,587. Of the eight millions more than six 
millions have gone direct to private firms for ships 
and engines, whereas last year only about one-half 
went to private firms. But, after all, the total 
sum spent in building our warships is circulated 
within the country, although the dockyards have the 
disbursement of less than one-fourth for labour. 
With three exceptions all the vessels launched in 
the three years were constructed under the Naval 
Defence Scheme, and it may be interesting to show 
how the totals work out. The table given, of 
course, does not include these three exceptions— 
the Blenheim, the Assaye, and Plassy, the latter 
two gunboats built for service in India. 


Naval Defence Act, Vessels Floated. 
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1890 18 | 64,535 136,500 2,579,736 
1891 18 107,250 183,000 5,800,181 
1892 22 141,200 | 191,500 8,035,485 





58 302985 | 511,000 16,415,402 


The total estimated cost of the entire fleet of 70 
vessels was put at 21} millions sterling, of which 10 
millions were for 32 ships built and engined by pri- 
vate firms, and itis satisfactory to note that theactual 
cost of these latter promisesto be within the estimates. 
Whether some of the builders are quite satisfied is a 
matter which cannot be inquired intohere. It is re- 
markable, however, that the very conditions which 
havecaused the estimates in the Royal yards to beex- 
ceeded must have operated, to a more or less extent, 
in private works. Labour, for instance, has cost 
170,000/. more in the dockyards, owing to increased 
wages, the estimate being made on old rates. On the 
same basis, presuming private builders to have given 
the same wage increases after making their esti- 
mates, their losses would be equal to about the 
same amount, excluding consideration of machi- 
nery, or, on one battleship, 18,000/. An increase 
on the size of torpedo-catchers—the substitution 
of five Halcyons for Sharpshooters—involved an 
increased expenditure at the dockyards of 70,0001. 
Again, the machinery privately constructed for 
the vessels, built in the dockyard cost 920,000/. 
more than was anticipated; and here one can 
trace the influence of labour cost, since the con- 
tracts for these, generally speaking, were given 
at a later date than for the ships. A saving 
in armament, however, brings the net increased 
cost to 662,000/., excluding an extra charge of 
150,000/. for boats, which is transferred fromanother 
account for convenience. This deficiency represents 
only about 2? per cent. on the total cost of the 70 
vessels, a result which does credit to those who are 
responsible for the estimates, and particularly, we 
should say, to Mr. W. H. White. 

With the trifling exception of a small gunboat 
ordered at the beginning of this year, all the con- 
tract vessels have been launched, and only the 
battleships and the first-class cruisers remain to be 
completed and tried. The most advanced of these 
will be handed over early in the year, and the 
others should all be delivered before March, 1894, 








when all the work was to be finished, In this 
matter evidence has been afforded of the splendid 
equipment and the efficient producing power of 
some of the large yards in the kingdom. The 
launches this year, as Table I. shows, include a 
larger number of vessels from private works than 
from the Government establishments, who floated 
some large craft last year. 


TABLE I.— Warship Production of Royal and Private 
Yards, 1889-1892. 
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Government Yards. 
Portsmouth +» | 2 18,200 | 2) 21,850 | 1 2,575) 4/ 11,200 
Chatham 1 10,500 3 24,900 | 1 3,400) 6) 12,675 
Pembroke 1 14,150 1) 14,160 | 1 2,575) 6} 6,380 
Devonport ; 1 4,260; 1) 3, 3 12,600| 3] 2,395 
Sheerness ee eo 4 3240 1 3,600 | 2 1,470) 3] 3,555 
| 9 60,450 | 8) 68,100 | 8 22,520/22/36,155 
Private Yards. | | 
Palmer, Jarrow - | 2 28,300 | 2} 7,200 | 1 3,600/— i 
Laird, Birkenhead ..| 3 15,770 — - - -—-F-I- 
Thames Iron Company | 2 14,700 — — 1 9,000|\—| — 
Thomson, Clydebank {1 14,150| 1 3,400 | 2 6,800) 2) 5,150 
Earle Company, Hull |1 7,700) 1) 7,350 — — ae 
Napier,Govan.. ..|1, 7,700\|\-| — |— — |-| — 
Barrow Company 3 2,480 |— — |310,200-—| — 
Other firms «| — | 2] 21,935 | 5 12,140) 7/10,805 





Total all yards .. 22 141,200 '19) 107,985 /20 64,260 31 52,110 








The vessels launched include five first-class 
battleships, one of which was launched from 
Pembroke, and the others from private yards. 
These vessels are all similar in design, and as we 
illustrated and described them quite recently* no 
details need be given here. There were also 
floated two second-class cruisers, the Centurion 
and the Barfleur, built in the dockyards. These 
have also been described in ENcineERING.t Of 
the improved type of second-classcruisers, the Astrea 
class, of which eight have been ordered, only one has 
yet been launched, the Bonaventure. These cruisers, 
of which illustrations were given on page 243 ante, 
are larger than the Apollos, { being 320 ft. long, as 
compared with 300 ft., and their displacement is 
4360 tons, against 3600 tons. The protection and 
armament are similar, but they are of high free- 
board throughout their entire length, and carry all 
their guns on the upper deck at a great height 
above water. It is scarcely necessary to point out 
that this will make the vessels more comfortable as 
habitations, more seaworthy, and of greater fighting 
efficiency than even the Apollos, which had long 
poop and forecastle. The speed with 9000 indicated 
horse-power is to be 194 knots. All the Astrea class 


Details of British Warships Launched 1892. 
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Repulse ... 14,150 | 13,000 | 849,553 | Pembroke |Humphreys, 
Ramillies | 14,150 | 13,000 | 877,460 Thomson | Thomson. 
Revenge..| 14,150 | 13,000 | 0:2 755 Palmer | Palmer, 
Heyavoct | iets inom | Serge | ay | ue 
oyal Oak | 14,1 ’ ird | Laird. 
Centurion | 10,500 | 13,000 | 608,098 |Portsmouth| Scott, 
| Greenock, 
Barfleur ..| 10,500 | 13,000 | 599,089 Chatham | Ditto. 
Crescent... 7,700 12,000 | 377,474 | Portsmouth; Penn. 
ut. George | 7,700 | 12,000 | 373,258 Earle Co. | Maudsley. 
Gibraltar 7,700 | 12,000 | 342,524 Napier | _ Napier. 
Grafton ..; 7,350 12,000 | 343,780 | Thames Co. |Humphreys 
_—— -. 7,350 | 12,000 | 344,324 Ditto | Maudsley. 
onaven- 
ture ..' 4,360 | 9,000 | 237,262 | Devonport | Hawthorn 
| Leslie. 
Jason .. 810 _ 3,500 49,068 | Barrow Co. | Barrow Co. 
Jaseur Pm 810 | 3,500 49,138 Ditto Ditto. 
Niger .. 810 | 3,500 48,918 Ditto Di:to 
Onyx oe 810 3,500 48,918 | Laird Laird. 
Renard ia 810 | 2,500 64,7738 | Ditto Ditto. 
Circe ee 810 3,500 62,008 | Sheerness Penn. 
Hebe es 810 | 3,500 68,062 Ditto Sheerness. 
Leda ee 810 3,500 59,539 Ditto | Penn. 
Alarm .. 810 3,500 59,346 Ditto | Ditto. 
22 | 141,200 |191,500 [8,035,485 | 








are to be wood-sheathed and coppered. Nine gun- 
boats have been launched, four from the Government 
and four from private works. These are improved 





* See pages 153, 197, and 412 ante, and vol. li., pages 
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+ Page 243 ante. 
t See page 587 ante. 
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Rattlesnakes, very much larger, with two 4.7-in. 
quick-firing guns, the speed being 19} knots instead 
of 18} knots.* Even since the Gossamer and the 
Gleaner were completed, improvements have been 
made. This practice of hurrying forward the first 
of each type, so that experience of steaming and 
manceuvring might be utilised in designing subse- 
quent craft of the same type, has been attended 
with most satisfactory results. 

The vessels yet to be completed include seven of 
the Astrea type, two of the torpedo gunboats. One 
of these is being constructed and engined by Messrs. 
Thornycroft. With the same dimensions, dis- 
placement (810 tons), and armament as the other 
vessels of the class, she is to have engines of 4500 
indicated horse-power instead of 3500 indicated 
horse-power, and the speed guaranteed is 20} instead 
of 19} knots, but the builders hope to exceed 21, if 
not 22 knots. This vessel is called the Speedy. 
Messrs. Yarrow are constructing the engines for a 
sister boat, the Antelope, being built at Devonport, 
but the engines in this case are placed at 3500 
indicated horse-power. It would not, however, be 
at all surprising if this were very much exceeded, 
so that the name of the boat may be quite as appro- 
priate as that of the Speedy. The early trials of 
the gunboats are responsible for an improved type— 
the Halcyon class. These are considerably larger— 
1070 tons displacement, the length being 250 ft., 
against 230 ft. in the 810-ton boats. The engines 
are to be 3500 indicated horse-power, and will give 
a speed of 19 knots, The result of the increased 
size will be to insure a higher speed in rough seas, 
greater comfort to the men, and a steadier platform 
for firing. It is scarcely necessary to point out 
that they afford an increased size of target for 
the enemy’s fire. Three of these vessels have been 
laid down at Devonport—the Halcyon, Harrier, and 
Hussar—while the Hazard is building at Devonport, 
and the Dryad at Chatham. It may be worth 
mentioning that the engines of the Astrea are being 
built at Devonport, while Chatham and Portsmouth 
are respectively building the engines of the sister 
ships Forte and Fox ; but those of the Cambrian 
and Flora (building at Pembroke), of the Charybdis, 
(building at Sheerness), and of the Hermione (at 
Devonport) have been given out to contract. During 
the year, too, the battleship Rupert had new engines 
and boilers constructed at Portsmouth, so that the 
practice of engine construction at the Royal yards 
is being considerably extended. 

Several of our shipbuilding firms have constructed 
vessels for foreign Governments. From the Elswick 
yard there have, as usual, been sent several criusers, 
notably the Argentine Republic cruiser I de Julio, 
which, with a displacement of 2390 tons, steamed 
224 knots, with 13,500 horse-power developed ; 
the torpedo gunboat Aurora, of 17 knots speed, for 
the same Power (see page 148 ante) ; the Japanese 
cruiser Yoshino Kan, of 2890 tons displacement, 
which also attained a speed of 224 knots with 15,000 
indicated horse-power, and two gunboats for Brazil, 
the firm’s total production of 7054 tons displace- 
ment and 35,300 indicated horse-power being war- 
ships. Messrs. Laird, of Birkenhead, constructed 
an interesting type of battleship for Argentina, of 
which we gave a full description recently (page 
648 ante) ; Messrs. Thomson, Clydebank, a gunboat 
for the Netherlands (page 697 ante) ; and Messrs. 
Ramage and Ferguson a yachting cruiser for the 
King of Siam (page 60 ante). The torpedo builders 
have, as usual, done work with several foreign 
Governments, and Messrs. McIlwaine and McColl, 
of Belfast, have constructed a gunboat for the 
negro State of Liberia. It may be well to add that 
our relations with this new foreign naval Power are, 
so far as we know, amicable. 








THE FINISHED TRON TRADE— 
PAST AND PRESENT. 

Tux condition of things in the finished or manu- 
factured iron trade of this country has long since 
become such as to supply the moralist with a fit 
illustration of the mutability of human affairs. The 
North of England has been subject to vicissitudes 
of a specially marked character, mainly because of 
the limited variety of its productions. Whereas 
Staffordshire, Shropshire, West Yorkshire, and 
even Scotland produced at least 30 different de- 
scriptions of manufactured iron and steel, the 
North of England was content to limit its opera- 
tions to two or three only, the principal of which 





* See page 381 ante. 





up to 1876 was rails, and this was followed at a 
considerable distance by plates, angles, and finally 
bars. The rail trade in manufactured iron works 
had a short life and a merry one. It may be said 
to have reached its zenith in 1873, when 324,440 
tons of railway iron were produced. This was 
probably the maximum production in the history 
of the trade, although that can hardly be asserted 
with certainty, inasmuch as the records were not 
kept, or, if kept, were not made public previous to 
the year 1872. About this time, also, South Wales 
was well to the front in the rail manufacture, and 
was believed to produce an even larger tonnage than 
the North of England. The two districts unitedly, 
aided and abetted by Scotland, produced about 
this time nearly 800,000 tons of iron rails a year. 
This is not an enormous quantity in view of the 
quantities of steel rails that have since been pro- 
duced, but it was regarded as a tour de force at that 
period. In some years—as, for example, in the 
year 1873—the rail manufacture contributed over 
50 per cent. of the total quantity of iron turned 
out in a manufactured state in the North of Eng- 
land. But the transition to steel was swift and 
decisive. From a total of 324,440 tons of rails in 
1873, the North of England fell to 21,646 tons five 
years later, and from 51.2 per cent. of the total 
sales in the manufactured iron trade of that 
locality, the proportion fell to only 2 percent. By 
the year 1879, the iron rail trade had virtually 
received its quietus, the total quantity produced in 
Cleveland in that year having been no more than 
6769 tons. Thenceforward steel was monarch of 
the mill. 

The variation that occurred inthe same interval 
in the range of prices for rails was scarcely less 
remarkable. When, in the first quarter of 1872, 
it was found that the average realised selling 
price for iron rails in Cleveland was 6l. 18s. 1d., 
it was deemed that all was well, and at a normal 
and proper range. Next year, however, the average 
realised price had risen to 111. 8s. per ton, this 
being the highest quarterly average that has ever 
been reached in the modern history of the trade. 
During 1874 and 1875 prices were slowing 
gradually down, and by the third quarter of 1877 
they were under 6/. In 1879, however, they fell 
to less than 5/. per ton, and although a temporary 
revival of price again took place in 1880-81, the 
year 1885 again saw prices down at the then extra- 
ordinarily low figure of 4]. 9s. 5d. per ton. Since 
then the quantity of iron rails produced, and the 
range of their prices, have been matters of very 
little moment, in view of the larger importance of 
other branches of the trade. During the two 
months ending June last, 394 tons of rails were 
produced in the Cleveland district, and realised an 
average selling price of 51. 1s. 5d., so that the trade 
is still existent, but that is about all that can be 
said for it. 

The plate manufacture has been an outcome of 
the rapid growth of the shipbuilding trade. This 
growth did not become conspicuous in the North of 
England until a comparatively recent date. The 
earlier history of the trade is associated with 
the Mersey, the Clyde, and the Thames rather than 
with the Tyne and the Tees, although the Wear 
had long enjoyed a large reputation as a shipbuild- 
ing centre. In the Cleveland district, works were 
established and carried on to supply all the principal 
shipbuilding centres of the country, and for a 
number of years the Clyde took more ship plates 
from the North of England than it had at com- 
mand nearer home. The greatest prosperity of the 
ship plate industry appears to have become appa- 
rent in the year 1883, when 440,000 tons were 
produced in Cleveland alone—a quantity equal to 
the storeys of nearly twice that tonnage of 
shipbuilding. But from this point there was a large 
and rapid collapse, and in 1885, partly owing to 
the falling off in the production of new ships, but 
more especially in consequence of the fact that 
steel was coming to the front, the production of 
plates fell to considerably less than one-half the 

uantity of two years before. In 1883, indeed, 
ship plates occupied in relation to the general 
manufactured iron trade of the North of England, 
the same relation that iron rails had done 10 years 
before—that is to say, they were a large half of the 
total manufacture. As regards prices, it is worth 
noting that the highest price realised for ship 
plates in the history of the North of England 
trade was 12]. 15s. per ton in the third quarter 
of 1873. By the end of the last quarter of 1875, 
the realised average had fallen to about 8/. per ton, 





and in 1877 it was under 6/. per ton. Perhaps 
the lowest price in the history of the trade over 
any considerable quantity was 4]. 13s. 6d. per ton 
in 1885. By this time, of course, iron plates had 
come to be hard pressed by steel, but it was not 
until some years later that steel took practically 
undisputed possession of the field. The plate- 
makers did not give up the fight for a long time, 
nor, indeed, has it yet been abandoned, for the pre- 
sent rate of production of ship plates in the Cleve- 
land district is over 6000 tons per two months, or 
36,000 tons per annum, This is, however, a poor 
show by comparison with the 400,000 odd tons pro- 
duced less than 10 years ago. Platemakers have 
come to realise that the field of the future is for 
steel and for steel alone, and they have been show- 
ing less and less earnestness in their continuance 
of the manufacture of plates of iron. 

Angles, like plates, became a special feature of 
the finished iron trade of the North of England in 
consequence of the rise and progress of the ship- 
building trade. The greatest output of angle iron 
in the North of England in any one year was 
133,816 tons in 1883. The production in 1875 was 
less than one-third of that quantity. The output is 
still kept up to a larger extent than that of some 
other descriptions of iron, mainly because of the 
fact that certain shipbuilders appear to think that 
iron angles will bear more ‘‘ punishment” than 
steel. But, however this may be, nearly 8000 
tons of angle iron were produced in the Cleveland 
district in the four months ending June last, the 
average realised price for that period having been 
about 51. 8s. per ton. Since then both production 
and prices have shown a tendency to a further 
fall. 

After rails, plates, and angles, bars have been 
the most marked feature of the finished iron 
industry of Cleveland, but this branch of the trade 
has not shown nearly the same extent of variation 
and vicissitude as the others, owing, no doubt, to 
the fact that the uses of bar iron are numerous, 
and the field of consumption is wide. The make 
of bar iron in the North of England has been up at 
over 100,000 tons a year, and although, like other 
departments of the trade, it isnot enjoying very 
good health at the present time, it is still the most 
uniform part of the wrought-iron trade. The village 
blacksmith will have his bit of bar iron, which he 
works more readily than a steel bar, as he has not 
yet come fully to understand the latter, and the in- 
fluence of custom and tradition keeps the trade 
alive. Bars have several times represented as 
much as 22 per cent. of the total production of 
finished iron in the North of England, and they 
were more than 30 per cent. of the whole in a part 
of last year. The trade, nevertheless, is dwindling, 
and as steel bars of the more modern type become 
better understood by those who work them, it is 
probable that bar iron will still further decline. 
Since 1873 bar iron has realised over a period as 
much as 12/. 13s. a ton, and as low a price as 5l., 
but it has not fallen so low as plates, angles, or 
rails, all of which have been quoted for several 
months together at less than 4/. 12s. a ton. 

Manifestly, the decline of the finished iron 
industry of the North of England has been attended 
by a great displacement of machinery and plant. 
Most of the older ironmaking works have either 
ceased to exist entirely, or have been transformed 
into the modern form adapted to steelmaking. As 
a result, several thousands of puddling furnaces, 
with their auxiliary plant, have had to be dis- 
mantled or laid idle over the last few years. 





SUBMARINE TELEGRAPH 
ENTERPRISE. 

SomE points of interest may be noticed just now 
in conection with submarine telegraph property. 
The position of this property appears to be ex- 
periencing some change. Hitherto what we may 
term the international telegraph business of the 
world has been very largely in British hands, and 
London has been unmistakeably its headquarters. 
The lines of the Anglo-American Telegraph Com- 
pany, Limited, the Brazilian Submarine Telegraph 
Company, Limited, the Cuba Submarine Telegraph 
Company, Limited, the Direct Spanish Telegraph 
Company, Limited, the Direct United States 


Cable Company, Limited, the Eastern and South 
Africa Telegraph Company, Limited, the Eastern 
Extension, Australasia, and China Telegraph Com- 
ny, Limited, the Eastern Telegraph Company, 
imited, the Indo-European Telegraph Company, 
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Limited, the West African Telegraph Company, 
Limited, the West Coast of America Telegraph 
Company, Limited, the Western and Brazilian 
Telegraph Company, Limited, and the West India 
and Panama Telegraph Company, Limited, were 
all planned and established by British capitalists ; 
and they have long held a practical monopoly of 
the submarine telegraph business of the world. 
There are now, however, indications of increasing 
competition in various quarters. The domain of 
the Anglo-American Telegraph Company has been 
invaded several times without success, but the latest 
invader—the Commercial Cable Company—appears 
to have come to stay ; and not content with attack- 
ing the Anglo-American Telegraph Company, 
American capitalists have within the last year or 
two laid a cable from New York to Rio de Janeiro, 
thus indirectly breaking into the district hitherto 
exclusively worked by the Brazilian Submarine 
Telegraph Company. American pride has some- 
thing to do with the matter, as well American 
enterprise. The United States have become 
such an important quarter of the world during the 
last 20 years that American amour propre revolts at 
the idea of being in any way dependent upon Eng- 
land for the means of telegraphic communication. 
For alengthened period, when a New York merchant 
required to communicate by telegraph with a corre- 
spondent at Rio de Janeiro, his message had to be 
sent first of all to London, and this did not suit 
American ideagat all. The result was the submer- 
sion of a new and independent cable from New 
York to the Brazils. Two other invasions are now 
threatened of what we may term British fields of 
telegraphic enterprise. The first of these invasions 
has been on hand for many years—nearly ten ; but 
the aggressive movement appears to be now showing 
a little more life and vigour. We refer to the 
scheme for the submersion of a cable from some 
point on the Pacific coast of the United States to 
the Sandwich Islands, and thence to New Zealand 
and Australia. If this cable is ever laid, it will, of 
course, compete, to some extent, for business with 
the lines of the Eastern Extension, Australasia, 
and China Telegraph Company. The Americans 
have relieved themselves of British intervention 
in the matter of telegraphic communication with 
Brazil ; but even now, when a New York capitalist 
or merchant wishes to communicate with Australia 
or New Zealand, his despatch has to be sent vid 
‘London, the cost being necessarily greatly in- 
creased. The promoters of what we may term the 
Pacific line of telegraph appear, in the first in- 
stance, to rely for support upon the Australian 
colonies; but these colonies have not been ina 
particularly flourishing condition for several years 
past, so that their Governments were reluctant to 
enter into any fresh commitments. If a Pacific 
telegraph is ever laid, it will clearly have to be 
carried out, to a considerable extent, with Ameri- 
can capital, and the Congress of the United 
States has so far assisted the movement as to 
make what the Americans term an ‘‘ appropriation ” 
for a survey of the bed of the Pacific between San 
Francisco and the Sandwich Islands. The matter 
has thus reached a further stage of advancement. 
Long conferences are still pending between the 
promoters of the scheme and the various Australian 
Governments for the purpose of obtaining subsidies 
from those administrations, and some time may 
yet elapse before the laying of the proposed cable 
is actually commenced. Still the chance and pro- 
spect of such a cable being laid and established 
appears to have become more immediate than 
hitherto. The second important telegraphic enter- 
prise now in hand is a scheme brought forward by 
Mr. Cecil Rhodes, the exceedingly energetic 
Premier of the Cape Colony. A considerable net- 
work of telegraphs has been established throughout 
British South Africa by the Cape and Natal Govern- 
ments, and an extension of the South African 
telegraphic system to Salisbury, a new township 
in Mashonaland, has recently been completed. The 
bold idea, which has been conceived by Mr. 
Rhodes, is the establishment of a land line of tele- 
graph from the existing terminal point in Mashona- 
land direct to Cairo, This would be a kind of 
‘* Africa for the Africans” policy, but it is difficult 
to see how such a line could receive sufficient sup- 
port at the hands of the African public to remune- 
rate the capital which its establishment would 
absorb, more especially as there are existing means 
of submarine communication all along the East 
Coast of Africa. The establishment of the line of 
telegraphs propused by Mr. Rhodes would certainly 





increase the store of knowledge accumulated by 
Europeans with respect to thegeographyand general 
resources of Central Africa; but it is difficult to 
see that it would promote any other useful object, 
at any rate for the present. 

One or two other incursions have been made in 
British submarine telegraph territory, but we do 
not deem it necessary to refer to these in detail. 
The question remains, What is the best course for 
British submarine telegraph companies to pursue 
under all the circumstances? It must be admitted 
that the promoters of new submarine or land lines 
of telegraph have the advantage of the experience 
acquired by English companies during the last 
quarter of a century. English telegraph capitalists 
have found by dear-bought experience that it is no 
light matter to maintain submarine cables in the 
neighbourhood of coral reefs, or in an ocean bed 
which is subject to volcanic disturbances. The 
West India and Panama Telegraph Company has 
been thus far an unsuccessful concern, as it has 
had to contend with the coral reef difficulty ; and 
the Eastern Extension, Australasia, and China 
Telegraph Company is troubled every now and then 
with a volcanic disturbance in the Malay Archi- 
pelago, which is the volcanic region par excellence. 
The proposed Pacific telegraph might not be ex- 
posed so much to difficulties of this kind ; and, at 
any rate, submarine telegraph projectors have 
learnt the necessity of making careful surveys 
before they submerge their cables. On the other 
hand, the existing English companies have hitherto 
had undisturbed possession of theterritoriesin which 
they work. This, of course, is something, and the 
experience which they have purchased rather dearly 
ought to stand them in good stead. But the great 
lesson which English submarine capitalists should 
lay to heart appears to us to be the necessity of 
working at the lowest possible rates. The more 
cheaply, for instance, cablegrams can be forwarded 
from London to Australia, British India, and 
North and South America, the less risk there must 
be of loss of business by competition. We may 
sum matters up by observing that it is to the 
interest of British telegraph capitalists that they 
should make their charges as low as possible, that 
they should keep their dividends down to moderate 
levels, and that the largest possible reserve funds 
should be accumulated so as to provide for ultimate 
eventualities. 





LONDON SOCIETIES.—No. XXXII. 
Tut Roya Insrirut1ion—continued. 

AttHouGH differing from Faraday as to dia- 
magnetic and magne-crystallic action, in other 
matters they were thoroughly in accord, and Dr. 
Tyndall’s earliest experiments in the laboratory of 
the Royal Institution were in support of Faraday, 
against Professor J. D. Forbes, of Edinburgh. 

Early in the century Schwartz, an inspector of 
smelting works in Saxony, placed a cup-shaped 
mass of hot silver upon a cold anvil, and was 
surprised to find that musical sounds proceeded 
from the mass. Later on, in 1829, Arthur 
Trevelyan, being engaged in spreading pitch with 
a hot plastering iron, observing it was too hot for 
his purpose, laid it slantingly against a block of 
lead which chanced to be at hand. A shrill note, 
which he compared to that of the chanter of the 
small Northumbrian pipes, proceeded from the 
mass, and, on nearer inspection, he observed that 
the heated iron was in a state of vibration. The 
results of his experiments were published in the 
Transactions of the Royal Society of Edinburgh. 

These singular sounds were by Professor 
Faraday made the subject of a Friday evening 
discourse at the Royal Institution. He referred 
the sounds to the tapping of the hot mass against 
the cold one underneath it, the taps being in many 
cases sufficiently quick to produce a high musical 
note. 

The alternate expansion and contraction of the 
cold mass at the points where the hot rocker 
descends upon it, Faraday regarded as the sustain- 
ing power of the vibrations. The superiority of 
lead to other metals for producing the vibrations 
he ascribed to its great expansibility, combined 
with its feeble power of conduction, which latter 
prevented the heat from being quickly diffused 
through the mass, and thereby restoring thermal 
equilibrium. 

Professor Forbes was present at this lecture, and 
not feeling satisfied with the explanation, under- 
took the further examination of the subject. He 








rejected the explanation supported by Faraday, and 
referred the vibrations to ‘‘a new species of 
mechanical agency in heat,” a repulsion exercised 
by the heat itself on passing from a good conductor 
to a bad one. This conclusion is based upon a 
number of general laws established by Professor 
Forbes. Dr. Tyndall felt that if these laws were 
correct a great step had been taken towards a 
knowledge of the intimate nature of heat itself, 
and this was an additional stimulus to him to 
resume the examination of the subject. 

He early found that Leebeck had obtained some 
of the results it was his intention to seek, but a 
sufficient portion of the subject remained untouched 
to induce him to prosecute his original intention. 

The general laws of Professor Forbes were sub- 
mitted in succession to experimental examination. 
The first of these laws affirms that ‘‘ the vibrations 
never take place between substances of the same 
nature.” Dr. Tyndall found this to be generally 
the case when the hot rocker rested upon a block, 
or on the edge of a thick plate of the same metal ; 
but the case was quite altered when a thin plate 
was used. 

A copper rocker laid upon the edge of a copper 
penny piece did not vibrate permanently; but 
when the coin was beaten out by a hammer, so as 
to present a thin sharp edge, constant vibrations 
were obtained. 

A silver rocker resting on the edge of a half- 
crown refused to vibrate permanently, but on the 
edge of a sixpence continuous vibrations were 
obtained. 

An iron rocker on the edge of a dinner-knife 
gave continuous vibrations. 

A flat brass rocker placed upon the points of two 
common hairpins, and having its handle suitably 
supported, gave distinct vibrations. 

In these experiments the plates and pins were 
fixed in a vice, and it was found that the thinner 
the plate, within its limits of rigidity, the more 
certain and striking was the effect. 

Vibrations were thus obtained with iron on iron, 
copper on copper, brass on brass, zine on zine, 
silver on silver, tin on tin. The list evidently 
might have been extended to all metals, but the 
cases cited sufliciently showed that Professor 
Forbes’s proposition could not be taken as a 
‘* general law.” 

The second general law enunciated by Professor 
Forbes was that ‘‘ both substances must be 
metallic.” During the progress of a kindred 
inquiry, Dr. Tyndall discovered that certain non- 
metallic bodies are endowed with powers of con- 
duction far {higher than had been supposed, and 
the thought occurred to him that such bodies 
might, by suitable treatment, be made to supply 
the place of metals in the production of vibrations. 

His anticipations were realised. Rockers of 
silver, copper, and brass, placed upon the natural 
edge of a prism of rock crystal, gave distinct tones; 
on the clean edge of a cube of fluor spar, the tones 
were still more musical ; on a mass of rock-salt the 
vibrations were very forcible. Indeed, Dr. Tyndall 
found that there is scarcely a substance, metallic 
or non-metallic, on which vibrations can be ob- 
tained with greater certainty than rock-salt. 

In most cases a high temperature is necessary to 
the production of the tones, but in the case of 
rock-salt the temperature need not exceed that of 
the blood. A new and singular property was thus 
seen to belong to this already remarkable substance. 

Upwards of twenty non-metallic bodies were 
examined by Dr. Tyndall, and distinct vibrations 
obtained with every one of them. Professor 
Forbes’s second general law was therefore shown 
to be untenable, the number of exceptions to his 
rule far exceeding that of the substances mentioned 
in his paper. 

The third general law states that ‘‘ the vibra- 
tions take place with an intensity proportional 
(within certain limits) to the difference of the con- 
ducting powers of the metals for heat, the metal 
having the least conducting power being necessarily 
the coldest.” Dr. Tyndall argued that the evidence 
against the first law is against this one also, for if 
the intensity of the vibrations be proportional to 
the difference of the conducting powers, then where 
there is no such difference there ought to be no 
vibrations. But he proved many times that vibra- 
tions occur between different pieces of the same 
metal. The condition stated by Professor Forbes 
was, however, reversed. Silver stands at the head 
of conductors ; a strip of the metal was fixed in a 
vice, and hot rockers of brass, copper, and iron 
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were successively laid on its edge; distinct vibra- 
tions were obtained with all of them. Vibrations 
were also obtained with a brass rocker which rested 
on the edge of a sovereign. 

By these and other experiments Dr. Tyndall 
proved that it is not necessary that the worst metal 
should be the cold metal, as affirmed in the third 
general law above quoted. Among the metals 
Professor Forbes found bismuth and antimony to 
be perfectly inert, whereas Dr. Tyndall obtained 
musical tones from both of these substances. 

The superiority of lead as a cold block, Faraday 
referred to its high expansibility, combined with 
its deficient conducting power. Against this notion, 
which he considered ‘‘ an obvious oversight,” Pro- 
fessor Forbes contended that the vibrations depend 
upon the difference of temperature existing between 
the rocker and the block; if the latter be a bad 
conductor, and retain the heat at its surface, the 
tendency is to bring both surfaces in contact to the 
same temperature, and thus to stop the vibration 
instead of exalting it. Further, the greater the 
quantity of heat transmitted from the rocker to the 
block during contact, the greater must be the ex- 
pansion, and hence, if the vibrations be due to this 
cause, the effect must be a maximum when the 
block is the best conductor possible. 

Professor Forbes, in his argument, used the term 
expansion in two different senses. The expansion 
which produces the vibration is the sudden up- 
heaval of the point where the hot rocker comes in 
contact with the cold mass underneath ; but the 
expansion due to good conduction would be an ex- 
pansion of the general mass. 

If the conductive power of the block was infinite 
——that is to say, if the heat imparted by the rocker 
was instantly diffused equally throughout the block, 
then, though the general expansion might be very 
great, the local expansion at the point of contact 
would be wanting, and no vibrations would be 
possible. 

The inevitable consequence of good conduction 
is, to cause a sudden abstraction of the heat from the 
point of contact of the rocker with the substance 
underneath, and this was shown by Dr. Tyndall to 
be the reason why Professor Forbes failed to ob- 
tain vibrations when the cold metal was a good 
conductor. He made use of blocks, and the abstrac- 
tion of heat from the place of contact by the cir- 
cumjacent mass of metal was so sudden as to 
extinguish the local elevation on which the vibra- 
tions depend. 

In Dr. Tyndall’s experiments, this abstraction 
was to a great extent avoided by reducing the 
metallic masses to thin laminz, and thus he showed 
that the very experiments adduced by Professor 
Yorbes against the theory supported by Professor 
Faraday, are, when duly considered, converted 
into strong corroborative proofs of the correctness 
of the views of the latter philosopher. 

Original lecturers are generally discoverers also. 
The necessity of devising means for magnifying 
small effects so that they may be made visible to a 
large audience stimulates mechanical ingenuity. 
Davy, Young, Faraday, and Brande had great 
aptitude this way, and reaped their reward by 
being thus enabled to see and grasp new pheno- 
mena which, when the experiment was made on a 
smalier scale, had escaped their notice. 

Dr. Tyndall has also distinguished himself as a 
lecturer by the clever devices he adopted for 
making all experiments clear and plain. 

When showing Savart’s ‘‘ liquid films ” resulting 
from the shock of two opposing liquid veins, Dr. 
Tyndall took advantage of the considerable water 
supply at a high pressure which had been provided 
for him to give an experimental illustration of the 
total reflection of light at the common surface of 
two media of different refractive indices. 

The tube communicating with the reservoir at 
the top of the building was fitt2d into the top of 
a small box, into one of the sides of which was 
fitted a glass tube ? in. wide and 5in. long. The 
side of the box opposite to that through which the 
glass tube was introduced was of glass. Behind 
the box was placed a camera,* by means of which 
the light of an electric lamp, worked by 50 Grove 
cells, could be condensed and caused to pass, first 
through the glass back of the box, and then 





* Or, as Dr. Tyndall sometimes called it, a ‘‘ dark box,” 
fitted with suitable reflector and lenses, so arranged that 
all the issuing beams may be emitted at one orifice, and 
the experiments be the more vivid in the absence of light 
in the room, 


through the tube in front, so as to form a white 
disc upon a screen held in the direct path of the 
light. When, however, the cock was turned so as 
to permit water to spout from the tube, the light 
on reaching the limiting surface of air and water 
was totally reflected, and seemed to be washed 
downward by the descending liquid, none escaping 
from it. 

Shortly after this lecture, a jet of water, reach- 
ing nearly to the top of the central dome of the 
Panopticon of Science and Art in Leicester-square 
(afterwards the Alhambra Theatre), was thus illu- 
minated. The experiment was varied by inter- 
posing glasses of various colours in the path of the 
electric beam. Thousands of people flocked to see 
the ‘‘ flaming water.” 

The water jet presented the beautiful illuminated 
appearance familiar to those who have seen the 
illuminated fountains at various exhibitions, and 
which were so, striking a feature in the evening 
at the South Kensington exhibitions under the 
management of Sir Francis Bolton. 

In 1856 Dr. Tyndall published his researches on 
the ‘‘ Cleavage of Crystals and Slate Rocks.”’* 

In building up crystals the little atomic bricks 
often arrange themselves into layers which are per- 
fectly parallel to each other, and which can be 
separated by mechanical means. This is called the 
cleavage of the crystal. Sugar candy cleaves in 
one direction, rock-salt cleaves in three directions, 
the result being a perfect cube which may be 
broken up into any number of smaller cubes. Ice- 
land spar cleaves in three directions, not at right 
angles, but oblique to each other, the resulting 
solid being arhomboid. In each case quoted the 
mass cleaves with equal facility in all these direc- 
tions. Many substances cleave with unequal 
facility in different directions ; heavy spar is an 
example. 

There are other phenomena to which the term 
cleavage may be applied. Beechwood cleaves 
with facility parallel to the fibre, the cleavage being 
most perfect when the edge of the axe is laid across 
the rings which mark the growth of the tree. The 
fibres of the wood lie side by side, and a compara- 
tively small force is sufficient to separate them. 

A mass of hay severed from a rick appears to 
have a sort of cleavage developed in it also; the 
stalks lie in parallel planes, and only a small force 
is required to separate them laterally. The cleavage 
of the crystals and the tree is not of the same 
character as the cleavage of the hayrick. On the 
one side the cleavable structure is produced by the 
atoms arranging themselves according to natural 
laws ; on the other the easy separation in a certain 
direction is due to the mechanical arrangement of 
the coarse sensible masses of the stalks of hay. 

In like manner sandstone cleaves parallel to the 
planes of bedding. The rock was once a powder, 
more or less coarse, held in mechanical suspension 
in water. The powder was composed of two dis- 
tinct parts, fine grains of sand and small plates of 
mica. Imagine a wide strand covered by a tide 
which holds such powder in suspension (or this 
sediment may have been carried down by rivers, 
but the action must have been periodic and the 
powder duplex), how would it sink? The rounded 
grains of sand will reach the bottom first, the 
mica afterwards, and when the tide recedes the 
little plates shine like spangles upon the surface of 
the sand. Each successive tide brings its charge 
of mixed powder, deposits its duplex layer day 
after day, and finally masses of immense thickness 
are piled up, which, by preserving the alternations 
of sand and mica, tell the tale of their formation. 

Dr. Tyndall proved the correctness of his view 
by mixing sand and mica together in water. After 
standing for some time, they arranged themselves 
in the manner indicated, and by repeating the 
process he could actually build up a sandstone mass 
the exact counterpart of that presented by nature. 

This structure cleaves with readiness along the 

lanes in which the particles of mica are strewn. 
Buch rocks are readily cleaved into flags with a 
hammer and chisel. Those from Over Darwen 
and Halifax are made use of for roofing purposes, 
and receive the name of ‘‘slatestone.” This 
cleavage is not a crystalline cleavage any more than 
that of a hayrick is. Indeed, geologists do not 
call such splitting as this cleavage, but restrict the 
term to the separation of the layers of slate rocks. 





* This pen was the proximate cause of his joining 
with Professor Huxley in the notable investigation on 





the structure and motion of glaciers, 


What is the agency which enables the quarry- 
men to split Honister Crag or the cliffs of 
Snowdon into laminze from crown to base? This 
question, one of the greatest difficulties of the 
geologists, Dr. Tyndall was able to answer fully 
and convincingly. 

At first the planes of cleavage were thought to 
be those of stratification, which have been lifted 
by some convulsion into an almost vertical position. 
Dr. Tyndall, after examination of a large number 
of slate rocks, showed that this was a great mistake, 
since the planes of cleavage stand in most cases at 
a high angle to the bedding. 

Dr. Sedgwick proposed the theory that cleavage 
is produced by the action of crystalline or polar 
forces after the mass has been consolidated. 

‘*We may aflirm,” he says, ‘‘ that no retreat of 
the parts, no contraction of dimensions in passing 
to a solid state, can explain such phenomena. 
They appear to me to be only resolvable on the 
supposition that crystalline or polar forces acted 
upon the whole mass simultaneously, in one direc- 
tion and with adequate force.”  ‘‘ Crystalline 
forces have rearranged whole mountain masses, 
producing a beautiful crystalline cleavage, passing 
alike through all the strats.” 

Sir John Herschel expressed much the same 
opinion. 





NOTES. 
Tue Roya InstitTvrTI0n. 

TuHE lecturing season was opened on last Tuesday 
by Professor Ball, F.R.S. His subject was, as might 
be expected, an astronomical one, viz., the sun. 
In a course of six lectures he proposes to deal not 
only with our central orb, but also with (ii.) the 
moon, (iii.) the inner planets, (iv.) the giant 
planets, (v.) comets and shooting stars, and lastly 
with star-clusters and nebule. Professor Victor 
Horsley will follow with ten lectures on the struc- 
ture and functions of the nervous system. Prof. 
Geddes will give four lectures on the factors of 
organic evolution, and the Right Hon. Lord 
Rayleigh will conclude with six lectures on sound 
and vibrations. Other lectures on literature, art, 
and music will be given, as stated in the published 
syllabus. 


FERRO-TUNGSTEN ALLOYS. 

The statement has been made on good authority 
that iron and tungsten unite in all proportions ; 
but in a recent communication to the Chemical 
Section of the Franklin Institute, Mr. William H. 
Wahl gives reasons for believing this to be inaccu- 
rate. The investigations of the author have ex- 
tended over the past two years, and, in conjunc- 
tisn with Dr. W. H. Greene, many samples of 
ferro-tungsten were prepared, the specific gravity 
of which ranged from 9.3 to 10.14. It was found, 
however, that the heavier alloy was not homo- 
geneous, as the fractures showed crystals of some 
material in a matrix of alloy. It was then deter- 
mined to have a sample of the alloy analysed, which 
was done by Mr. G. F. de Bamville, who found the 
material consisted of a large proportion of tungsten 
inan uncombined condition, and an alloy of tung- 
sten and iron of an apparently perfectly definite 
composition. The analysis was as follows : 


oe ae a a9 aa wee 0.85 
— ae ae ee 
Si “a Pe Sie ays es 0.14 
Mn exe ns eae ests dee trace 
Fe = ea ins < - 42.28 
W (metal) ee pee xe .- 22,64 
W (alloy) ees we acs . 34.35 

100.201 


Taking the figures for the iron and the combined 
tungsten, the analysis points to the alloy being 
Fe, W, the difference between the proportions 
calculated from this formula and those actually 
found being only about } per cent. Analysis of 
other alloys quoted in Howe’s ‘ Metallurgy of Steel” 
indicate a composition of Fe; W, and hence the 
new determination requires confirmation before 
being finally accepted. 


Tue Unitep Srates Navy. 

The following vessels have been added to the 
United States Navy, and are now actually in com- 
mission : The Chicago, commenced in 1883; the 
Boston, commenced in 1883; the Atlanta, com- 
menced in 1883 ; the Dolphin, commenced in 1883 ; 
the Yorktown, commenced in 1887 ; the Vesuvius, 
commenced in 1887 ; the Baltimore, commenced in 





1887 ; the Petrel,, commenced in 1887 ; the Charles- 
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ton, commenced in 1887 ; the Philadelphia, com- 
menced in 1888 ; the San Francisco, commenced in 
1888 ; the Newark, commenced in 1887; the 
Cushing, commenced in 1889 ; the Concord, com- 
menced in 1887 ; the Bennington, commenced in 
1888 ; and the Miantonomah, commenced in 1874. 
The displacement of these 16 vessels is as follows : 
Chicago, 4500 tons ; Boston, 3189 tons ; Atlanta, 
3189 tons; Dolphin, 1485 tons; Yorktown, 1700 
tons ; Vesuvius, 900 tons ; Baltimore, 4413 tons; 
Petrel, 890 tons ; Charlestun, 3730 tons ; Philadel- 
phia, 4324 tons ; San Francisco, 4083 tons; Newark, 
4083 tons ; Cushing, 116 tons ; Concord, 1700 tons ; 
Bennington, 1700 tons ; and Miantonomah,3900 tons. 
The cost of the principal vessels was as annexed : 
Chicago, 889,000 dols. ; Boston, 619,000 dols. ; 
Atlanta, 617,000 dols. ; Yorktown, 455,000 dols. ; 
Baltimore, 1,325,000 dols; Charleston, 1,017,000 
dols. ; Philadelphia, 1,350,000 dols.; San Fran- 
cisco, 1,428,000 dols. ; Newark, 1,248,000 dols. ; 
Concord, 490,000 dols. ; and Bennington, 490,000 
dols. It will be seen that the American Navy has 
materially increased in strength and importance 
during the last 15 years. Ordnance projectiles, 
powder, machinery, &c., have also received great 
attention during the same period at the hands of 
the American naval authorities. 


Section Lists or Rotiep Tron anp STEEL. 

The Engineers and Architects’ Association of 
Austria have recently published a section list of 
rolled iron and steel, in which full particulars are 
given as to the weight and strength of most of the 
principal sections rolled. Thus, taking for ex- 
ample I-beams. The tables give: (1) Height ; (2) 
breadth of flange; (3) web thickness ; (4) flange 
thickness ; (5) radius of flange corner ; (6) radius of 
fillet between web and flange ; (7) area of section ; 
(8) weight per metre run ; (9) position of centre of 
gravity ; (10) moment of inertia, modulus of cross- 
section, economy of section, and radius of gyration 
for bending when flanges are horizontal; (11) 
similar values for the case in which flanges are 
vertical ; (12) ratios of the strengths in the two 
directions ; (13) position in which beam is weakest 
for resisting bending ; (14) value of its modulus 
of cross-section in this position. This is followed 
by tables of uniformly distributed loads for the 
above beams when freeing spans of from 1 to 10 
metres, and of the deflection of the beams under 
these loads. Then, as regards UJ-irons, tables are 
given for the corresponding values (1) to (14) for 
these sections. This is followed by similar tables 
for Z-irons, T-irons, segment irons, |_-irons, both 
equal and unequal limbed, and the remaining 
tables give similar values for bulbed angles and Ts 
and other special sections. After the tables come 
a number of lithographed plates giving full-sized 
drawings of the various sections described in the 
tables. As will be seen, this publication repre- 
sents an immense amount of labour, and its execu- 
tion reflects the greatest credit on Mr. Johann 
Buberl, Inspector of the Austrian North-Western 
Railway, who has executed this very tedious task, 
and on the society for the ungrudging manner in 
which they have provided the funds for its publica- 
tion. Unfortunately for English engineers, the 
quantities are all expressed in the metric system, 
and hence the tables are unlikely to be of much 
use to them ; we wish some of our own technical 
societies would imitate the action of their Austrian 
confréres, and publish a similar set of tables in 
English measures. 


SLuicEs AND FL oops. 

There has been a good deal of serious flooding in 
Lancashire and Cheshire of late, but against the 
damage done may be set off the benefit of an excel- 
lent object lesson in the advantages of good river 
conservation. The valley of the Weaver is, as our 
readers know, well served in the matter of drainage 
by the canalised river which runs through it, and 
which, at the same time, affords one of the best 
artificial water-ways in the kingdom. This is in 
spite of its difficulties, for it has to contend with 
a constantly sinking bed over a considerable part 
of its length. The pumping of brine in the salt 
district of Cheshire causes much subsidence of 
land; of which notable examples may be seen in the 
crooked, iron-strapped, and half-buried buildings 
of the district. Northwich Bridge has been raised 
bodily on more than one occasion, and it is only a 
few days ago that it was reported there had been 
a considerable underground subsidence, which, no 
doubt, will shortly make itself felt on the 
surface. The River Weaver, however, has 





always been kept above ground, at least the 
greater part of it, by good engineering, otherwise 
it might have followed the example of its Surrey 
sister, the Mole, and run a part of its course 
buried from view in the bowels of the earth. The 
banks have to be raised at the rate of about 1 ft. 
perannum. Among thechief improvements of late 
made in the Weaver navigation are the Dutton 
sluices. These were erected in 1880 by Mr. Lionel 
B. Wells, M. Inst. C.E., who was then engineer to 
the navigation trust. These sluices were described 
and illustzated in our issues of September 12 and 
December 19, 1884 (ENGINEERING, vol. xxxviii., 
pages 543 and 559). Before the improvements in 
the engineering of the river, floods were of frequent 
occurrence, and did much damage, especially to the 
town of Northwich, which is situated on low 
ground. The Dutton sluices are of more especial 
interest as they are similar to those which Mr. 
Leader Williams has adopted for the Manchester 
Ship Canal. At the time they were made it was 
hardly hoped that they would altogether put a stop 
to floods in so difficult a country as that which the 
Weaver drains, and it must therefore be extremely 
satisfactory to Mr. Wells to find his efforts so fully 
crowned with success ; the River Weaver having 
been, according to the local press, ‘‘a noteworthy 
exception to the general rule as regards the flooding 
of the Lancashire and Cheshire district.” The Dutton 
sluices are eight in number, each with 15 ft. clear 
span, the difference in level being 9ft. 3in. They 
took the place of two fixed weirs, with the advan- 
tageous results now stated. In spite of an enormous 
body of flood water finding its way into the river 
during the last fortnight, the rise has not been more 
than 19in. aboveordinary. This must bea pleasant 
contrast to the experience of 20 years ago, when the 
district suffered severely. It is recorded that the 
late County Court Judge had, on one occasion, to 
adjourn, through the rising of the water in his 
court, after having been addressed by advocates 
standing on chairs. It is proposed to substitute 
a swing bridge for the present fixed bridge at 
Northwich, to improve the navigation above the 
town. The construction of the Manchester Ship 
Canal should be a good thing for the Weaver 
Valley, as it will enable vessels to come to the river 
of the full draught that can be passed along the 
channel. It is a fact that, until the Ship Canal 
works, the Mersey at its confluence with the 
Weaver had less depth than its tributary stream. 





LEAKY TUBES. 
To THE Epiror oF ENGINEERING. 

Srr,—A correspondent, in a recent issue of your paper, I 
notice, proves to his own satisfaction that one reason for 
boiler tubes leaking is that the metal around the holes in 
the tubeplate, when heated, expands into the holes and 
thus lessens their size. 

As this view appears reasonable enough at first sight, 
it may be well to explain what really happens. 

Let the diagram represent a plate punched with a lot 
of square holes. When the plate is heated, it is evident 
that all the strips A B will lengthen, just, in fact, as 
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they would do if they were cut out from the rest of the 
plate, and the same — tothe strips CD. Hence, 
ab and bd, the sides of the holes, lengthen— that is, the 
holes enlarge. ; 

The same reasoning applies to round holes. The metal 
could only expand into the holes by shearing. 


ours tr A 
C. TURNBULL, JUN. 
Hylton Lodge, North Shields, December 23, 1892. 





To THE EpiTor oF ENGINEERING. 
S1r,—I fear that Mr. Maxim has fallen into the same 
it that has beset many of his countrymen when they 
ave hurried off to the Patent Office with a claim for the 
invention of some old, hoary idea that has been common 
property of engineers for many years. _ 

e contraction of the feed-water orifice in boilers so 
as to produce a high velocity of feed-water, is by no 
means new. This notion has often been suggested and 
adopted as a cure for the many ills that boilers are subject 
to. On locomotives it would probably be difficult to find 
a pump that did not deliver its water at a pressure con- 
siderably higher than that in the boiler. The late Mr. 
W. Stroudley, of the Brighton Railway Works, advocated 
this idea, and at one time the pressure obtained in his loco- 
motive pumps was so great, that many split, though very 





solidly made. This I know to bea fact, as I was working 
in the Brighton Railway Works at the time. At first I 
did not see the utility of such a procedure, until one day 
I heard Mr. Stroudley explain the idea toa gentleman. 
Here is the reason, as near as possible in his own words : 
‘My boilers are fitted with a large number of very 
closely pitched tubes ; now I believe that the steam gets 
to a great extent trapped in amongst the tubes, and does 
not get freely away. To get over this, as I did not want 
to alter the arrangement of my tubes, I have contracted 
the feed-water orifice to such an extent that the water 
enters the boiler at high pressure and with a very great 
velocity, thereby causing the water to circulate rapidly in 
among the tubes, and to sweep out the steam as fast as it 
is made. Since I have adopted this plan I find my tubes 
have a much longer life.” 
Yours obediently, 
Loco, 
December 24, 1892. 





SURFACE CONDENSERS. 
To THE EpriTor OF ENGINEERING. 

Str,—I notice in your issue of the 16th inst. an illus- 
tration. of a tubeplate with tubes left out to form pas- 
sages, so that the exhaust steam may more readily reach 
the cooling surfaces. 

Without entering on the merits of this particular 
arrangement, I merely wish to say that the idea is not at 
all new, as we have spaced the condenser tubes generally 
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as per inclosed tracing for the last 10 or 12 years, the 
passages being arranged in a variety of ways. A wide 
pitch of tubes serves the same purpose. 

If the condenser and pumps are properly arranged and 
proportioned for this work, there can be very little in 
this arrangement of the tubes, as we have got results as 
good as it is possible to get with a short condenser having 
§ in. tubes packed as close as they could be put. 

Yours faithfully, 
‘Wa. Morison, 

The London and Glasgow Engineering and Iron Ship- 


building Company. 
Glasgow, December 21, 1892. 





NAVAL ENGINEERS, PRESENT AND 
FUTURE. 
To THe Eprror of ENGINEERING. 

Srr,—Your last issue contains a letter by a naval 
executive officer, which touches on the present agitation 
among naval engineers, and puts forward a scheme b 
which the naval service would be greatly benefited. Will 
you allow me space to briefly state the present attitude 
of naval engineers, and also to touch on the proposals 
contained in the letter? I will not trouble your readers 
with details respecting the engineers’ claims, as those 
interested in the subject must, by this time, be well con- 








[Dec. 30, 1892. 


ENGINEERING. 
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VERTICAL BENDING ROLLS. 
CONSTRUCTED BY THE NILES TOOL WORKS COMPANY, HAMILTON, OHIO, U.S.A. 


SH 





4, 
"hy 














, > ~ 
wn “ 
" a 


M°FEE-C0 CIN-HAM.O. 





Tue illustration represents a machine recently con- 
structed by the Niles Tool Works, of Hamilton, Ohio, 
U.S.A., for bending heavy armour plates, two 
machines of this design having been furnished to the 
U.S. Government, one for the Boston and the other 
for the Mare Island Navy Yard. 

The machine will bend iron or steel plates 14 in. 
thick and 10 ft. wide. The whole machine is mounted 
on a heavy sole-plate resting in a pit, while the floor 
line is about ona level with the top surface of the lower 
housing. It has three rolls arranged in the form of a 
triangle. The bending roll is 184 in. and the feed 
rolls each 154 in. in diameter, all wrought iron forg- 
ings with large journals running in brass wigs. 9s 

he bending roll is adjustable by power, and pro- 
vided with suitable indicators to facilitate setting. It 
is counterbalanced, and its upper bearing so arranged 
that it may be thrown back, permitting the roll to be 
hoisted full height when the plate is to be taken out, 
an operation which the counterweight renders easy of 
rformance. 
The housings are cast in strong box form, firmly 





united by heavy posts of rectangular section, so ar- 
ranged as to leave the front of the machine entirely 
unobstructed. The lower housing is carried back in 
the form of a base-plate, to receive the driving and 
adjusting engines. 

The feed rolls are driven by steel pinions gearing 
into a steel driving pinion common to both, which 
receives motion through a train of gears from a pair of 
vertical, link-motion engines, having cylinder 8 in. in 
diameter by 10 in. stroke. 

The bending roll is adjusted by heavy steel screws 
64 in. in diameter, placed in the upper and lower 
housings respectively, and receiving motion from a 
pair of vertical link-motion engines, having cylinders 
6 in. in diameter by 7 in. stroke. By means of suit- 
able levers and clutches, the ends of the bending roll 
may be adjusted separately or together. 

All the levers for operating the engines and 
machine are assembled in a convenient position on 
one side, where they can be reached by the operator, 
The gearing, which is of the strongest character, is 
placed between the lower housing and sole-plate below 


the floor line, and entirely out of the way. The 
machine is exceptionally heavy in all its parts and 
of great strength and power, such as required for 
severe and continuous service in shipyards for curving 
armour plates. 





INDUSTRIAL NOTES. 

THE turmoil in the industrial world, which has dis- 
tinguished the year 1892, has continued to its close. Not 
alone in Lancashire was this the case. At Bristol the 
eve of the Christmas holidays was disturbed by a col- 
lision between the local authorities and a portion of 
the riverside workers, on a mere question of route. 
The meeting was not interfered with, though the use 
of torches was forbidden. The place of meeting was 
in reality in the very heart of the city, but the mayor 
and corporation, through the Watch Committee, pro- 
hibited the procession from passing through some of 
the busy streets to the place of meeting, while the 
organisers stuck to those streets in spite of the pro- 
hibition. The result was a conflict in which several 
were hurt, though it appears not badly. In 
the expectation of a riot the mayor had requested 
the presence of troops, and troops were sent. The 
Riot Act was read on the day of the meeting, and 
again in the evening ; after the second reading of the 
Act, the procession was dispersed. The origin of the 
dispute which led to the Sonnmeaiattion was in the 
timber trade, the deal porters being locked out in con- 
sequence of their refusal to work on a piece-rate system 
instead of the time system, long the custom of the 
port. The rate of pay was 5s. per day. The matters 
in dispute have been before the Bristol Conciliation 
Board, by whom it appears the draft scheme of the 
men was favourably considered. The complaint of the 
men is that, under the system introduced by the em- 
ployers, they are not able to pick their own gangs or 
effectively superintend the job. They also demand 
access to the books of the employers to check the 
amount of timber carried. The employers are carry- 
ing on the work by imported labour. 

The condition of trade in the Lancashire districts 
remains without material change. In some instances 
more work has been coming forward, but not of suf- 
ficient weight to affect the state of trade through- 
out the district. The complaints on all hands are 
that orders are few, of no great weight, and that 
the competition is so keen for those in the market 
that the margin of profits is very small indeed, the 
chief object being, in many instances, to keep the 
establishments going without a break. The outlook 
for the new year is by no means bright ; in many cases 
it is decidedly unsatisfactory. So far, however, there 
have been no reductions in wages, and no movement 
with that object. A good deal appears to have been 
done in repairs where the cotton mills are idle, so that 
the engineering industries have not been aftected so 
adversely as was at one time expected. In the iron 
trade very little business is doing, and what is being 
done is very slow. The recent contracts are not 
pressing for delivery, as stock-taking is general, and 
the holidays have been too general for much iron to 
be required for immediate use. In finished iron 
business is also very slow, and in the steel trade things 
are quiet to dull. In no case is there any great activity, 
nor will there be until the whole of the holidays are 
over. 





The iron trade in Scotland has been settling down 
for the holidays, which extend rather beyond those in 
England, as the Scottish people think more of New 
Year’s Day. A fair business was done in pig iron 
warrants before the holidays commenced, in anticipa- 
tion. The sheet iron trade is busy, and there are ex- 
pectations of a brisker trade generally early in the 
new year. Five blast furnaces are being put out this 
week, pending alterations and repairs. The wages 
question is not quite settled, but it is expected that 
there will be no strike, as negotiations are going on 
between the two parties. The prices of steel are very 
low at present. 


In the Sheffield and Rotherham district trade has 
not been so pressing as usual during the week preced- 
ing Christmas. Generally there is a great rush at the 
last moment, and much overtime is usually resorted to 
for the completion of orders. This year overtime has 
been the exception rather than the rule. However, 
a good deal has been done in cutlery, and in the silver 
and plated ware trades and in Christmas novelties. 
There is very little improvement in the inquiries for 
railway material, which have slackened off of late. The 
American market has improved for the better kinds of 
cutlery, and generally that market is in an improvin 
state. The forging works are not fully employed, an 
the same applies to the tilts, while the rolling mills 
are even more slack. Very little business has been 
doing either in hoops or sheets of late. The outlook 
for next year is not bright nor even satisfactory. 











Jn South Wales the iron and steel industries are in a 
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very quiet, not to say depressed, state. 
scale in the steel trade is not finally agreed upon, and 
possibly the present scale may be extended, as in the 
coal trade, so as to give a further chance of a settle- 
ment. The tinplate trade has not kept up the partial 
revival of a few weeks ago; this also, probably, is 
influenced by the wages question in the coal and iron 
and steel industries. 





In the Birmingham district there is little or no 
pe iar ; several of the leading firms are short of 
orders, and the prospects of a change for the better 
are not encouraging. Some of the local industries 
have been fairly busy with the usual Christmas novel- 
ties, but there has been no great pressure. No further 
labour disputes have occurred, but the one reported 
has not yet been finally disposed of, as the employers 
declare that they cannot pay the bonus under the 
existing conditions of trade in that branch of industry. 





In the Cleveland district business has been slow and 
quiet, but prices for No. 3 have been firm; makers will 
not acc2ps lower rates than those recently prevailing. 
Owing, however, to the stoppage of the steel works 
over the holidays, and the large output of hematites, 
prices of steel have been a little easier. Manufactured 
iron and steel are not much in demand just now. 
There is, however, a little more work stirring on the 
Tees, and it is possible that early in the new year 
there will be greater activity than there has been for 
some time past. ‘There is more quietude among 
the ironstone miners and quarrymen than there has 
been for some time. They will wait now for the 
result of the Birmingham Conference before any fresh 
action is taken, either as regards hours of labour, rates 
of pay, or conditions of employment, under the fede- 
ration. 





The strike at Frodingham continues, and there does 
not seem to be any chance of an immediate settlement, 
although the present is the fourth week of the strike. 
In the first instance the strike was by union and non- 
union men alike, now the employers refuse to take on any 
union men. ‘The dispute is no longer local, confined to 
one firm, or to one set of men, for the lock-out applies 
to all. The bodies mostly affected are the ironstone 
miners and the quarrymen, the blast furnacemen, and 
the enginemen; but others are also involved. 
Attempts are made to import other men, but it ap- 
pears with no great success up to the present time. 
The men are being supported by the Cleveland miners, 
the Blast Furnacemen’s Union, and the Enginemen’s 
Union, but the strike committee appeal for help to 
other unions, because of the attack upon trade 
unionism as a whole. This seems to have resulted 
from the fact that other men at the works took up the 
cause of the sandmen who originally struck, instead 
of supporting them with funds. The Lancashire 
cotton operatives have pursued a more politic course, by 
limiting the area of the dispute wherever practicable, 
those working paying levies for the men who are out. 





The dispute in the Lancashire cotton trade shows no 
sign of terminating. Neither side has approached the 
other with a view to the settlement of the dispute. 
But numerous persons outside have been suggesting 
modes of arrangement, and offering to open up nego- 
tiations with a view to the reopening of the mills. 
The ‘‘ lock-out,” as the men term it, is now in its 
eighth wee, and great efforts have been made by the 
associatioas involved to furnish the needful funds for 
the support of the men and women affected. The 
unions were well off for funds at the start, and the 
levies have been paid with regularity by those ia work. 
Large sums have also been contri bated by other unions, 
and also by persons outside the unions. Among 
the lat.er is to be found Mr. R. W. Hudson, the 
s01p manufacturer, who gave a donation of 500I. 
The Boot and Shoe Riveters’ Trade Union have sub- 
scribed 300/., the Federation of Miners, 50/., the Staf- 
fordshire Miners 30/., the Tron Moulders 30/., the 
Amalgarated Carpenters and Joiners 25/. There have 
been also many other contributions of from 10/. to 20/. 
sent in to the committee. Besides the contributions, 
many unions have granted loans. Those loans are 
granted without interest on the mere note of hand of 
the officials of the unions whose men are out in conse- 
quence of the dispute. It is noteworthy that very 
seldom are such loans ever dispuced afterwards, the 
amount being usually repaid when the strike is over 
and the union has recovered itself. The Lancashire 
men complain of bands of marauding collectors going 
round the country, thus diverting the relief from those 
entitled to it to the use of the impostors whoare taking 
advantage of the dispute for their own aggrandisement. 
So far the battle has been fought without bitterness or 
disorder of any kind, 





Tae London Trades Council has inaugurated a move- 
ment which may result in great good to London 
generally, and to the skilled trades in particular. It 
proposes to hold a great Workmen’s Exhibition in the 
Agricultural Hall next year, A deputation waited 


The sliding } 





upon the Lord Mayor to ask the assistance of the City 
of London Corporation, and of the City guilds, with a 
view to giving substantial rewards to the most success- 
ful exhibitors, and other prizes to those who appear 
to merit such recognition. The council will not ask 
for a guarantee fund, nor for help in the matter of 
expenses, but it was thought that money for prizes 
should be assured before the scheme was fully and 
finally launched. The present Lord Mayor isa warm 
advocate of technical education. As the Master of the 
Plumbers’ Company, he greatly assisted to formulate 
the scheme for the registration of plumbers, and has 
liberally supported the movement all through. He 
is, therefore, likely to give all the help he can in the 
proposed Workmen’s Exhibition. With his aid and 
influence the appeal for funds will doubtless be re- 
sponded to in such a manner as to provide prizes 
worthy of the occasion. ‘The first great Workmen’s 
Industrial Exhibition, held in the Agricultural Hall 
in 1864, was a great success, financially and otherwise. 
The late Earl Russell opened the exhibition, Mr. W. 
E. Gladstone, M.P., closed it, and the prizes were 
distributed by the late Lord Shaftesbury. In the years 
1865, 1866, and again in 1870, similar exhibitions took 
place in the same hall, the latter being opened by the 
Prince of Wales on July 16, 1870. In each case the 
industrial exhibition was a great success. It is under- 
stood that the object is to develop craft workmanship, 
and consequently exhibitors will be encouraged to 
exhibit articles of their own special industry, but in 
some instances good work of an amateur kind will not 
b2 excluded Very excellent objects of the latter kind 
are often shown at such exhibitions, which, otherwise, 
would be practically hidden in humble homes. 

The expectations are that the forthcoming confer- 
ence of miners, at Birmingham, to be held during the 
second week in January, 1893, will be large, and very 
important. Every effort is being made to induce Dur- 
ham and Northumberland, Cumberland and South 
Wales, to be represented, as the Cleveland district 
now will be, at the conference. The subjects down 
for discussion embrace all sorts of questions pertaining 
specially to miners. The wages question, weekly pays, 
‘ Billy Fair-play,” royalty rents, the abolition of ‘‘all 
rakes, pans, and riddles in the mines,” the creation 
of a Minister of Mines, the eight hours’ day, the 
new Mines Bill, employers’ liability, and all sorts of 
congresses—three abroad and two in this country—and 
deputations to the Home Secretary as regards inspec- 
tion, and to the Chancellor of the Exchequer as 
regards other bills—are all down for discussion. 
Great interest will attach to the proceedings and 
decisions of this conference, as it may result in that 
complete federation which has been so long advocated 
and desired by the advanced guard of the miners’ 
representatives. If wisely directed, such a federation 
might prevent disputes instead of fomenting them. 
On the other hand, it would wield a power of gigantic 
proportions, capable of paralysing all industries by a 
single dispute in a colliery district, One act of folly 
would be dangerous in its far-reaching consequences, 
but a policy of moderation might also lead to concilia- 
tion and arbitration ona scale never before attempted 
in this country. If the latter policy were inaugurated 
and adopted, the mistakes of the past year would he 
forgiven and forgotten as mistakes incidental to great 
movements in the initial stages of their organisation. 
The miners have capable leaders, an immense army of 
workers, and enormous funds at their disposal, and 
no one will grudge them the safety they seek, or 
fair wages for a fair day’s work, or shorter hours of 
labour in their arduous occupation. 


The dispute in the building trades, though not quite 
at an end, is localised to a few outlying districts like 
Croydon and Kingston. In these the expectation is 
that it will end in favour of the agreement made with 
the master builders of London. The Operative Brick- 
layers have published a report of their share in the 
expenses of the recent strike. From that report it 
appears that the gain in wages is equivalent to about 
28,000/. a year, at a cost to the men of about ls. 3d. 
per man in the London district. The gain in time is 
much more considerable, but this gain is not counted 
in the increase of wages estimate. 





The employers in the Yorkshire districts of the 
glass bottle trades gave notices to the men to cease 
work at the end of the present week. The object, it is 
stated, is the reduction of wages to the extent of 3s. 
per week. About 1400 or 1500 men are affected by 
these notices. One large firm at Barnsley declined to 
give the notices, on the ground that underselling by 
employers was the cause of the depression, not the 
high wages of the men. The men seem determined to 
resist the proposed reduction. 





Investigations are taking place by the Government 
into the wages and conditions of many of the workers 
in the dockyards and other imperial establishments, 
and also into the question of overtime. With respect 


.to the latter, systematic overtime has been put a 





stop to in several places, and it is expected that 
the practice generally will cease. Usually there 
is no excuse for overtime in the large Government 
establishments, but on a push occasional overtime is 
not objected to. The officials say that the men are to 
blame for excessive overtime, as they like it, whereas 
to the officials it is a nuisance, and is disliked. 





The sliding scale dispute in South Wales has had an 
unexpected turn, which may eventually lead to a 
settlement. At a meeting of the Sliding Scale Com- 
mittee last week the approaching end of the slid- 
ing scale, which would have lapsed to-morrow, 
that being the last working day of the year 1892, 
was considered, and, inasmuch as no arrangement 
had been come to, it was agreed to extend its opera- 
tion for one month, that is, to the end of January, 
1893, in the hope that some settlement would be 
effected ; but the arrangement must be effected by 
January 21. ‘The audit for the period of the ex- 
tension is not to be included, the object being to 
enable the miners to give plenary powers to their 
representatives on the present scale and its basis, with- 
out the introduction of new matters. Mr. W. Abraham, 
M.P., thinks that the scale will be readjusted and 
adopted, but the agents of the federation are busy 
trying to prevent its adoption. Doubtless the whole 
question will come prominently before the miners’ 
conference at Birmingham in the second week of 
January. Meanwhile there is a good deal of friction 
between the federation and the South Wales Miners’ 
Association. ‘‘ Mabon” has been hitting the former 
body in a very straight way over not only the tactics 
in South Wales, but also those pursued in Durham, 
Cumberland, and the Forest of Dean. While these 
personal attacks and retorts are going on, the men are 
being canvassed for and against the scale by the two 
sections, the coalowners apparently not caring very 
much which way the controversy ends. If that be 
their feeling, it is not difficult to foresee the result of 
the ballot. If, however, the employers and the South 
Wales Union both desire the continuance of the sliding 
scale, there is very little doubt even now of its being 
adopted, provided it is readjusted by some compromise 
on the part of the owners. It is a great pity that the 
matter could not have been settled ere the expiration 
of the scale. 

In most of the other mining districts labour ques- 
tions are quiet justnow. Inthe Forest of Dean the 
proposed reduction, though not formally abandoned, 
is altogether in abeyance, and will have to be revived 
by a new set of notices, if the proposal is intended to 
have effect. But much will now depend upen the 
action taken in South Wales next month and the 
Birmingham Conference, now being organised. 

In Derbyshire a strike is impending. A ballot has 
been taken on the ‘‘price list question,” which has 
been a bone of contention for tome time, with the 
result that the men are said to be practically unani- 
mous in favour of a strike—that is, of giving in their 
notices without delay. The votes in favour of this 
course went up as high as from 88 to 96 per cent. in 
some of the larger collieries. Inaccordance with the 
result of the voting, the notices have been given, and 
the men declare that other grievances will have to be 
dealt with in the negotiations, 





The alleged poisoning cases at the Homestead Works 
of Messrs. Carnegie have been attributed by one of 
the strike leaders to the insanitary condition of the 
works, and especially of the places where the non- 
union men were lodged and fed during the dispute. 
One cannot help wishing that the inquiry would 
prove that to be the case, rather than a diabolical 
attempt to take life. It is purely a question of fact. 
Any accident is better than a deliberate crime, how- 
ever much we may deplore the consequences, even in 
that case. But the complaint comes rather late. 








THE WORLD'S COLUMBIAN EXPOSITION 


OF 1893.* 


By James Drepcr, Member of the Royal British 
Commiesion. 
(Continued from gage 802.) 

21. Transportation.—This Exhibition is the firstat which 
a large and separate building has been set aside for exhibits 
relating to transportation ; at all previous exhibitions ex- 
hibits illustrating various means of transport have been 
found, but arranged in separate groups and various build- 
ings as subsidiary classes. In no country has increased 
facility of transportation developed progress and civilisa- 
tion so rapidly as in the United States, and it therefore 
followed, almost as a matter of course, that a special de- 
partment and a separate building should be assigned to 
it. But that this building should cover as much ground 
as the Machinery Hall at the Paris Exhibition of 1889, 
and that this vast area of 18 acres should be found wholly 





* This paper (which was read in abstract before the 
Society of Arts on December 7) was illustrated by a 
large number of lantern slides, most of which were pre- 
pared from photographs kindly supplied by Mr. C. D, 
Arnold, Official Photographer of the Exhibition, 
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insufficient for the demand of exhibitors, is a surprising 
illustration of the interest taken in the subject, and of 
the determination of those interested to make as perfect 
a display as possible. The space required by foreign 
nations in this important department is set forth in the 
following list : 


Square Feet. 

Great Britain .. 65,748 
France 65,748 
Germany 40,000 
Canada 15,000 
Austria 10,000 
Mexico 3,000 
Spain 3,000 
Russia 2,635 
Balgium 5,000 
Italy... 1,500 
India at, 1,000 
Netherlands 1,250 
Latin America 618 

Total 214,499 


American exhibitors have demanded 800,000 square feet, 
which is far more than can be granted, so that in this 
building, as in every other, a severe cutting down of 
applications must become necessary. But although so 
large an area is asked for, the actual number of American 
exhibitors is in this department only about 800. It 
is clear, of course, that exhibits of this class, as a 
rule, occupy a large average of floor space, and when 
it is stated that the American section will contain 
between 60 and 70 locomotives, the largest of them 
weighing nearly 100 tons, and that the exhibits of 
railway cars and wagons wi!l include some hundreds of 
different types, it will at once be realised that the railway 
section of the Transportation Department will occupy a 
very large amount of room, and be on an unprecedented 
scale. Cars for street railways, for propulsion by horse- 
» wer, steam, electricity, gas, and other motors, will also 
* very largely represented, and as it is intended that 
space shall be provided to show these vehicles in opera- 
tion, & special and large area is to be set aside for this pur- 
pose. American railway companies are competing with 
each other in the extent and magnificence of their ex- 
hibits. One company alone has secured an acre of space, 
in which will be displayed every appliance connected 
with a first-class American railway. Other companies, 
while exhibiting their latest practice, will also show 
examples of their earlier appliances so as to illustrate 
historically the development of their line. Road carriages 
of all kinds will also be shown by some in hundreds 
of examples. Transport by water will be illustrated 
chiefly by models, although full-sized boats, and especi- 
ally steam launches, will not be wanting. All the heavier 
exhibits in this department will be shown on the ground 
floor, but the extensive galleries will be occupied chiefly 
by the lighter appliances for transport, among which it 
is needless to say bicycles and tricycles will largely figure. 
In this latter group I think there is no doubt that the 
English will occupy the leading place. 

22. One of the special features of the Transportation 
Department will be a series of historical exhibits, which 
itis hoped can be made very extensive and complete. 
This group will be enriched by many interesting objects 
from this country, as well as from France and Germany, 
while the United States possess almost an equal number 
of the earliest illustrations of steam propulsion both 
by land and by water. The country is also rich in 
exhibits of road vehicles dating from colonial times, 
and doubtless many of these will be found in the Trans- 
portation Building next year. At the same time special 
efforts are being made to induce the owners of relics in 
Europe to lend them for exhibition. As far as possible, 
all the exhibits will be arranged in historical sequence, so 
as to show the gradual development of the various means 
of transportation, Speaking recently on this subject, 
Mr. Willard A. Smith, chief of the department, said: 
‘¢ There is assured for the first time in history a thoroughly 
international exhibition of transportation. It must be 
remembered that European railway machinery and 
appliances are so different from the American that, 
leaving the tariff out of the question, there is no market 
for them here. American vehicle builders are rapidly 
controlling the markets of the world, and American ship- 
building is just starting upon a career of new growth and 
extension. The inducement, then, for the European 
countries to make this kind of an exhibit was exceedingly 
slight. Their first response was, in nearly every case, 
that they would require no space in the transportation 
department.” Subsequent considerations, however, modi- 
fied this conclusion, with the result that all foreign 
sections are now of the extent given above, and Mr. W. 
Smith states that several important countries are now 
applying for space which it is quite impossible to give 
them. 

23. The Fisheries Building.—Although of smaller di- 
mensions than any of the buildings facing on the great 
avenue, the Fisheries Hall is of very considerable propor- 
tions, and while it does not compare in architectural 
magnificence with any of those great structures, the 
building will doubtless be one of the most attractive on 
the grounds. Considerable wealth and freedom of desiga 
are being lavished on the moulded decorations of capitals, 
cornices, and panels, the treatment being highly original, 
wholly unconventional, and subordinated in all cases to 
the special purposes to which the building is devoted. 
The hall is rectangular, with two circular wings detached, 
except for a covered arcade. The main building is 364 ft. 
8in. in length, and 161 ft. 5in. wide, with central pro- 
jecting vestibules that increase the extreme width to about 
200 ft. Each vestibule is flanked by a circular tower 
23 ft. in diameter and 61 ft. high; winding stairs in 





these towers give access to galleries beneath the pointed 
roof. The vestibule between each pair of towers is 80 ft. 
wide, and its axis corresponds with that of the central 
dome that forms one of the chief features of the building ; 
this dome is 80 ft. in diameter and 152 ft. 6 in. in height 
to the top of the lantern. The dome is twelve-sided, and 
is framed on the square intersection of the 80-ft. aisle 
and transverse gallery; at each corner is a small tower, 
and the dome is supported on a series of columns. The 
building is covered with a central roof about 70ft. high, and 
two half spans surrounding it of 37 ft.; the vertical walls 
between the top of these latter, and the springing of the 
main roof is filled with windows. Most of the framing 
in this building is of timber or of wood and iron; the 
trusses are placed generally 20 ft. apart, and a gallery 
24 ft. above the ground runs around the building. A 
second gallery reached by two spiral staircases runs 
around the dome, about 70 ft. from the ground. Be- 
sides the main structure, the Fisheries Building is 
completed by two circular annexes placed symmetri- 
cally on each side, and connected to the hall by 
covered ways. These annexes are exactly similar in 
design, and help greatly to increase the pleasing 
and bold architectural effect of the whole structure. 
They are 123 ft. 6 in. in diameter, and 70 ft. to the apex 
of the roof, which is surmounted by a flagstaff 28 ft. high. 
Each annexe is composed of a central rotunda 59 ft. 4 in. 
in diameter, surrounded by a lower roof 37 ft. 1 in. wide. 
The rotunda is carried upon sixteen columns, extended 
from the ground to the springing of the dome, a height of 
nearly 40 ft. The principals, resting on these columns, 
and converging to a central casting, are of a very simple 
form of construction. The tiled roof covering is secured 
direct to a series of wooden purlins, fastened to the rafters 
by angle brackets. The roof is also carried on 16 
trusses symmetrical with those of the rotunda. The 
height from the floor line to the roof springing is 20 ft. 6 in. 
The framing of the rotunda roof is concealed by a deco- 
rated ceiling of fibrous plaster; and, indeed, the whole 
skeleton is hidden in the same way, the steel stanchions 
being converted into highly decorated columns supporting 
a wall with arched openings, all hidden by lathing and 
staff. Above this wall is a circle of smaller columns that 
appear to carry the roof. In this way the whole struc- 
tural work is concealed. The arched spaces between the 
columns are filled in with stained glass above and clear 
glass below for the tanks of the aquarium, and the sur- 
rounding gallery is treated in a similar way. Tanks 
surround the rotunda and the encircling space, a broad 
path being provided in the latter; the centre of the 
rotunda is occupied by a fountain. The internal arrange- 
ments of the other annexe, which will probably be devoted 
to angling exhibits, will be somewhat different, but the 
structural details are similar. 

24. The Horticultural Building.—The ground occupied 
by the Horticultural Building is nearly six acres, Its design 
is admirable, and on a scale harmonising with the rest of 
the Exhibition. The great constructive feature is the 
central dome, 180 ft. in diameter, and about 140 ft. in 
height. This dome occupies the centre, and is surrounded 
by a square court, roofed, and about 30 ft. in height. 
The main entrance to the building is in the centre of this 
court, and on each side within it is a wide circular stair- 
case, lighted from a small dome that forme a conspicuous 
feature in the design. To the right and left of the central 
court run two galleries: one in the front is 69 ft. wide, 
and 272 ft. in length; at the rear is a second gallery, 
which passes behind, but adjoins the central court; it is 
about 750 ft. long and 50 ft. wide. The latter galleiy 
will thus form a continuous series of glass houses, main- 
tained at different temperatures for varying floricultural 
exhibits. A clear space, 89 ft. wide and 272 ft. long, 
separates the front and rear galleries on each side of the 
dome, and forms two large open courts that will be 
utilised for horticultural displays. Each court is inclosed 
at the outer end by a spacious wing 118 ft. wide and 
250 ft. long. Thus the whole building consists of the 
central dome and its surrounding covered court; of two 
spacious end wings, connected with the central court by a 
gallery in front and one at the rear, these galleries being 
spaced far enough apart to inclose two extensive open 
courts. A few words may be added about the construc- 
tive features. The dome is carried by a number of curved 
ribs, built of steel of very light dimensions, and of the 
same general character as has been already referred to. 
The foundations are of timber, similar to those of which 
a type has already been described. The ribs supporting 
the dome are not curved from the floor line, but rise 
vertically like a great circle of stanchions within the 
inclosing court, as far as the level of the gallery running 
round the dome, 22 ft. above the floor; above this the 
curving is commenced, and the ribs, converging almost in 
a semicircle, meet overhead against a ring to which they 
are riveted. The height of this ring above the floor is 
about 120 ft. There are 20 of these great ribs in all; they 
are connected together in various ways. besides at the 
central ring at the top. At a heightof 22 ft. above the 
floor, and again at 37 ft., a series of light girders connects 
each rib around the circle. Between the upper row of 
these girders and the crown of the dome, 10 rings of 
purlins, made of angle-iron and lattice like the ribs, only 
lighter and not so deep, are riveted to the ribs. Thus 
the whole surface of the dome is divided into panels, and 
every panel is braced by diagonal tie-rods. Midway be- 
tween each pair of ribs, a secondary rafter, curved to 
the same form as the ribs, is riveted to the purlin, thus 
further dividing the panels and affording means for 
attaching the minor framing and sash bars, The front 
gallery is wholly of wood and glass. The roof trusses 
are peculiar in consisting of 18 boards 12 in. wide 
by 1 in. thick, bent into a circular form and lightly 
braced. The span is 69 ft., and the height to centre is 
38 ft. These trusses are placed about 25 ft. apart, 


The rear gallery, which is much narrower than the front 
one, is covered with a light pitched roof, and the con- 
struction of the wings cails for no particular notice. 
These wings are not intended for the display of plants in 
growth, so much as for horticultural and other exhibitions. 
Glass does not, therefore, enter so largely into the con- 
struction of these wings as in that of the other parts of 
the building. 

25. Fine Art Galleries.—Great care has been exercised in 
the design and construction of the fine art galleries, which 
consist of one main building and two isolated annexes, 
for all of which the Ionic order of architecture has been 
selected. The plan of the main building is cruciform, 
with large courts at the four angles of the cross. Each 
arm of the cross, constituting a main aisle and a shorter 
transept, terminates in a great portico approached from 
without by a stairway, 60 ft. wide at the eastern and 
western ends, and nearly 80 ft. wide at the northern and 
southern entrances ; the height of the main floor above 
the ground is about 9 ft. ‘The central aisle and transept 
are each 100 ft. in width, and are covered with pitched 
roofs, the construction of which resembles very closely 
those over the Galeries Rapp and Desaix of the Paris 
Exhibition of 1889 ; that is to say, the roof principals are 
supported at the ends by columns about 65 ft. high, and 
from these columns to the adjoining wall, a distance of 
about 20 ft., inclined struts are introduced, forming a con- 
tinuation of the principal, and so preserving an unbroken 
angle for the roof. The space formed by the intersection 
of the aisle and transept is occupied by a rotunda, carried 
on masonry piers; the span of the dome covering the 
rotunda is 72 ft. This rotunda is entered through four 
openings 38 ft. wide, and axial with the aisle and tran 
sept. Above the springing of the roof over these central 
galleries the masonry is carried with a vertical face on 
each of the four sides, and against these faces the gallery 
roofs terminate, the dome springing above their level. 
The lengths of the aisle and transept are respectively 500 ft. 
and 320 ft., exclusive of the porticos. Space is thus ob- 
tained outside the aisle and transept for four external 
courts 200 ft. long and 100 ft. wide; around the two 
outer sides of these galleries runs an open colonnade that 
forms one of the principal architectural features of the 
building. Each of the four courts is divided into eight 
galleries and a corner pavilion, and numerous stairways 
are provided for giving access to the upper courts and 
galleries that extend around the aisle transept and 
rotunda. Although the external architectural effects are 
produced by timber framing and fibrous plaster, the 
structure is wholly of brick, stone, and iron, and the 
columns rest on concrete foundations. 

26. Professor Halsey C. Ives, the chief of the Depart- 
ment of Fine Arts, has furnished some very interesting 
statistics connected with that part of the Exhibition in 
which he is specially interested, and in which the curious 
exception exists that the United States occupies only 
about one-sixth of the total hanging space within the 
Fine Art Building and its annexes. 1t is claimed by Mr. 
Ives that the collections in the Art Department will be 
as large and varied and of higher merit than have ever 
before been collected in America, or, perhaps, in any 
other country. In all, the applications for space from 
foreign Governments amounted to 284,000 square feet. 
As the total amount of hanging space in the whole of the 
Art Buildings is only 196,400 ft., and as the American 
section required 34,600ft. for its own artists, it followed 
that there were less than 162,000 ft. to satisfy the de- 
mands of foreign exhibitors. This somewhat contracted 
space has been divided between France, Germany, Great 
Britain, Austria, Spain, Italy, Belgium, Holland, Nor- 
way, Sweden, Denmark, Russia, Canada, Mexico, and 
Japan. Of course, in no case could the demands made 
be complied with, and in one respect this, perhaps, is 
fortunate, as it is probable that a more careful selection 
will be made among the works of art submitted for exhi- 
bition than would have been the case had there been 
no restrictions with regard to space. France has re- 
ceived the largest allotment, and Mexico the smallest, the 
figures being 29,200 square feet and 1500 ft. respectively. 
France, indeed, seems desirous of making an exception- 
ally good display, and this is not to be wondered at when 
theclosesympathy existing between French and American 
artists is considered, as well as the fact that French 
pictures find so ready and profitable a market in the 
United States. The head of the French Art Department 
is M. Antonin Proust, and he states that the work 
of selecting pictures for exhibition is nearly completed. 
One special feature of the French Court will be a retro- 
spective gallery, and it may be mentioned, in passing, 
that this will be chiefly furnished from American 
private collections. The French Government has also 
given permission for casts to be made of the historical 
monuments at the Trocadéro, and these are. nearly 
completed. As regards our own art section, which is 
presided over by Sir Frederick Leighton, it is sufficient 
to say that there is every reason to suppose it will be in 
all respects as satisfactory as that which gained so much 
distinction at the Paris Exhibition in 1889. Greece will 
send many pictures, but its chief exhibit will be 100 
casts of classic sculpture selected from the best examples 
in the possession of the Government. In the United 
States section, American art is to be better represented 
than at any previous exhibition, and committees of A meri- 
can artists are now at work in New York, Philadelphia, 
Boston, Paris, London, Munich, Florence, and Rome, 
with the object of collecting suitable work from native 
artists residing abroad. These committees form bodies 
for preliminary selection, and the pictures they approve 
will be forwarded for exhibition subject to the assent of a 
national art committee sitting in Chicago. By this means 
it is expected that for the first time the exact standing of 
the United States in the art world will be clearly demon- 





strated. Another interesting feature of the American 
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section will be the retrospective galleries, filled with pis- 
tures painted prior to 1876, the year of the Centennial 
Exhibition, which was a nae the earliest date at 
which any important collection of works of American 
artists was made. It is of interest to note the fact that 
while the collections from foreign countries in the Art 
Building of the Centennial Exhibition were remarkable 
for their size and value, and far surpassed anything that 
had been previously seen in America, they occupied only 
76,790 square feet. Next year, as has been already 
stated, foreign exhibitors will occupy nearly 162,000 
square feet, or more than twice as much, and this amount 
falls short of the space required by 120,000 syuare feet. 

27. Government Building.—The Government Building 
at the Columbian Exposition is a very elaborate and im- 

osing structure. While assuming little actual responsi- 

ility, the United States Government has so closely 
identified itself with the vast undertaking, that the 
Government exhibit will be fully worthy both of Wash- 
ington and of Chicago. In my paper of a year ago I gave 
very full particulars of the exhibit of the Navy Depart- 
ment, which will be arranged within a full-sized model of an 
American line of battle ship constructed in the lake; this 
interesting model is now rapidly approaching completion ; 
the other Government departments will find accommoda- 
tion within and around the official building, which is 350ft. 
wide and 420 ft. long. The dominating feature is a great 
central rotunda, covered with a dome 120 ft. in diameter 
and rising to a height of 150 ft. Around this dome will 
be arranged the courts of the various departments—those 
of the War Department, the Treasury, Agriculture, the 
Post Office, and so forth, The exterior ‘of this buildin 
will be of a highly elaborate character, the priucipa 
features being a magnificent central entrance and very 
ornate corner pavilions. But the chief beauty of the 
building is the central rotunda, which will be elaborately 
decorated from floor to lantern, and around which various 
galleries will run, to which the public will be admitted. 
This rotunda is framed with sixteen great vertical 
columns rising to a height of 115 ft., at which level the 
dome commences, its framing being a curved continuation 
of the vertical stanchions. From the top of the dome 
rises a lantern about 50 ft. in height and 30 ft. in diameter ; 
light will be thrown from this lantern and from the upper 
part of the dome through the stained glass of an inner 
ceiling suspended at a height of 150 ft. above the floor. 
The exterior walls of the Government Building are framed 
in timber, but all the interior framework and roofs are of 
iron. 

28. Women’s Building.—A very full description of this 
building, and of the nature and scope of its contents, were 
given in my paper of last December, at which time the 
structure was practically complete. There is, therefore, 
no necessity for reverting to the subject, except to say 
that the American, as well as the foreign committees, 
composed entirely of ladies, are very energetically occupied 
with their responsible task. 

29. The Manufactures and Liberal Arts Building.—The 
largest and most important building of the Columbian 
Exposition, that of the Industrial and Liberal Arts, 
remains to be described. It covers under its roofs no less 
than 304 acres, and the estimated cost was 200,000/. The 
contents of the building will be very varied ; they will 
include the exhibits en under Department H (Manu- 
factures), Department L (Liberal Arts), and Depart- 
ment M (Ethnology, Archeology, &c.). Department H 
comprises all branches of manufacture; Department L 
includes education, literature, engineering, public works, 
music, and the drama, 

The plan of this great structure is rectangular ; its vast 
area is enclosed on all four sides by courts in three spans, 
one covered by an arch 101 ft. wide, and on each side of 
it by a lean-to roof of about 50 ft. These galleries sur- 
round a great central court. In the earlier design of this 
building it was intended to preserve the greater part of 
this inner court as an open space, broken in the centre by 
a dome-covered rotunda of nearly 400 ft. in width. But 
two reasons brought about a change in this plan. In the 
first place, it was evident 18 months ago that this court 
would be needed for exhibits under cover ; in the second, 
the whole scheme had so grown in the hands of the 
organisers that it was considered necessary to have one 
vast monumental building, the size of which should be 
greater than had ever before been attempted. The court 
inclosed within the outer galleries presented just the 
conditions for supplying these requirements, and it was 
therefore determined to cover it with one clear span of 
larger proportions than had been ever attempted before. 
Before proceeding to describe this, the most strikin 
engineering work of the Exhibition, a few words shoul 
be given about the general characteristics of the building. 
The leading exterior architectural features are those com- 
mon to the other large buildings—arcades running round 
the structure, and contained within the narrow outer 
gallery before referred to ; these arcades afford a spacious 
and convenient promenade on the und floor, and an 
admirable exterior gallery above. bn the design of such 
vast buildings as these, especially where the plan is 
necessarily of quite an ———, tharacter, it is ex- 
tremely difficult to judge of the architectural effect from 
drawings. On paper, the repetition of a long series of 
arches becomes monotonous, and the morestriking features, 
that may prove admirable in execution on so great ascale, 
are apt to leave a disappointing impression when drawn 
on paper. This impression may possibly be produced by 
an inspection of the designs, especially when taken in 
connection with the plain pitched roofs over the arcades, 
and the enormous domed structure above. In execution, 
however, the appearance will be wholly different, and it 
is only necessary to recall the contrast that existed 
between the plan of the great machinery hall of the Paris 
Exposition of 1889, and the actual structure, to realise 
that the Industrial Hall at Jackson Park will not suffer 





by comparison with its smaller prototype on the Champ 
de Mars. An inevitable penalty, however, must be paid 
for these heroic dimensions; every one will remember 
how, in 1889, the span and height of the machinery hall 
dwarfed the exhibits, and this will be still more apparent 
where dimensions are far larger, and the show-cases of the 
industrial exhibitor will usually be of less imposing 
appearance than the contents of a machinery hall. 
he Manufactures and Liberal Arts Building consists of 
a great central hall 1,268 ft. in length, and 386 ft. in clear 
span ; the height of this hall from the floor to the under 
side of the roof girders is 206 ft. 4 in. clear, and to the top of 
the ventilating lantern, 245ft.6in. This vastroof is sup- 
ported on 18 main ribs, spaced 50 ft. a 3 these provide 
for 850 ft. of the 1,268 ft. constituting the hall ; the remain- 
ing 209 ft. at each end are filled in with a gigantic gable, 
framed upon two long trusses starting from the extreme 
corners of the structure, and meeting at the ridge; the 
curves of these trusses are, of course, projected to suit the 
sweep of the roof, and to them are framed partial ribs 
finishing against the gable trusses on each side and at the 
ends. As nearly as possible the spacing of 50 ft. is main- 
tained for all these trusses. The great roof ribs are 
hinged at the bedplates and the apex ; the intrados of the 
truss is curved almost from the ground; the outside is 
vertical for about 100 ft., and then it sweeps upward to 
the ridge with a flatcurve. The first four bays are braced 
diagonally, and after that each alternate bay, formed 
by two principals, is braced together. As may be sup- 
posed, the roof purlins are formidable structures, and 
three tiers of longitudinal girders connect the trusses in 
the 100 ft. space formed by their vertical ribs ; the build- 
ing is surmounted by a high and wide lantern; the un- 
glazed part of the roof is close boarded, and the exterior 
covering is sheet iron. 
As said above, this great hall is surrounded by what in 
comparison are quite insignificant structures, but which, 


nevertheless, are of considerable dimensions, They are’ 


provided with galleries that in the inner span are extended 
inside the great hall between the trusses; although these 
galleries look very low, they are more than 20 ft. above the 
ground, and they are sufficiently extensive to give a large 
additional area for exhibition purposes. These galleries 
are connected across the centre span of the surrounding 
courts by broad and frequent gangways, which also afford 
considerable floor space. 

30. The time available between the inception and the 
opening of an exhibition is so short that manufacturers 
have always to pay great attention to the question of 
erecting the structures in order to complete the work in 
the period allowed. It must be remembered, too, that, 
although only required for a short period, the construction 
must be as strong as if the building were to be permanent, 
The Manufactures and Liberal Arts Building is an ex- 
traordinary illustration of rapid construction. The Edge 
Moor Bridge Works signed the contract on December 24, 
1891, and undertook to complete the work before August 
15, 1892, so that they had only 74 months for this im- 
mense undertaking. The method of erecting the roof 
can be explained without the aid of diagrams. As already 
stated, each span is pivoted at three points—at the spring- 
ings and at the apex—to —_ the calculation of the 
strains, and in this respect the designers followed the 
example set at Paris. In other points there is a great 
divergence between the two designs, the Paris arch being a 
plate girder witha spandril filling, instead of alight braced 
structure. The systems of erection were also dissimilar, as 
might have been expected. In the matter of dealing with 
large pieces of framed work, the Americans have little 
to learn from the rest of the world, and this seems clearly 
demonstrated by the fact that they reduced the time 
taken in erecting the roof to one-half of what was required 
in France, and which appeared at the time wonderfully 
rapid. The general plan which was adopted was as follows : 
Each half of each rib was built in two sections ; from the 
ground to a point about 100ft. above the ground—that is, 
as far as the vertical back of the rib extends—was erected in 
place, and from that point to the apex, the upper part was 
put together on a platform erected on a movable stage, 
and was afterwards hoisted into position and connected 
to its fellow. The movable staging, or traveller, was con- 
structed of three towers braced together so as to form one 
structure. The two side towers were each 134 ft. high, 
and 50 ft. wide from centre to centre of the timbers, 
measured in the longitudinal direction of the building. The 
central tower was in two storeys; the lower part was 
184 ft. high, like those of the side, but it was extended to 
a width of 80 ft. by raking side struts. The summit of 
the second storey was 222 ft. 6 in. high, its upper 
platform being capable of being lowered when the 
staging was to be moved. The whole structure was 
mounted on 28 heavy wheels, 20 in. in diameter, run- 
ning on eight lines of rails, carried on a timber foundation 
laid on the floor; its weight was estimated at 350 tons. 
As the width of the traveller was the same as the 
distance between the ribs, it became possible to erect 
two of these latter simultaneously. To allow of its 
being traversed as the work progressed, its greatest 
dimensions were somewhat less than those of the contour 
of the arch, except in the case of the upper tower, which, 
as said above, could be lowered. This necessitated the 
use of very long crane arms for assisting in the erection 
of the upright part of the arch. Four cranes 62 ft. in 
length projected from each end of the traveller, and these 
were operated by two winches of 24 horse-power each 
with six independent drums. 

31. Theiron and other materialsfor erection were brought 
into the building by temporary tracks laid on the floor 
— to the staging ; and were lifted by the cranes and 

uilt into Pweg the side pieces of the arch being mean- 
while steadied by struts from the stages and the ground. 


On reaching a point about 100 ft. from the ground 
another system of construction was adopted, The part 





already completed was firmly connected to the scaffold- 
ing by means of adjustable loop-rods and hydraulic 
jacks. On the higher storey of the central tower were 
four cranes, each 36 ft. long, worked by a 24 horse-power 
engine, with six winding drums at the ground level. 
These cranes were employed to lift the material for the 
upper part of the arch and to lay it on trucks running on 
rails upon the upper platform of the stages. From these 
it was taken by two smaller travellers running on the 
upper platform and laid on a curved centring built on 
the platform and corresponding to the upper part of the 
arch. The upper half of the rib was connected to the 
lower half by a pin that formed a pivot or hinge. Owing 
to the comparatively light character of the upper parts 
of the arch, they were rapidly completed. Two adjoining 
half-arches were then connected together by the purlins 
and bracing-rods, and hoisted into position from the 
central tower. As the half-arches overlapped on the 
false work, one had to be lifted before the ae was com- 
pleted. When this latter came to be raised it would have 
fouled its companion just as it was attaining its highest 
position, and to prevent this the hinge pins were forced 
apart from one another by the hydraulic jacks through 
an additional 3 ft. This allowed ample clearance to get 
the half-arches into position and then to allow them to 
come together and meet on the connecting-pin at the 
apex. The jacks were then slacked back until the joints 
closed and were secured by bolts. The pair of arches 
then stood firm and safe. Each pair, when completed, 
weighed about 430 tons, while the weight of each piece 
lifted from the central tower was 32 tons, except in the 
case of the end arches, which weighed 40 tons. 

When one bay was completed, the traveller was moved 
100 ft. forward for erecting the next pair; this was done 
by means of three 24 horse-power winches hauling on 
the staging. This operation occupied from 45 to 60 
minutes, while lowering and raising the tower, and the 
miscellaneous work of getting into position, lengthened 
the time to half aday. The lantern frames, jack rafters, 
&c., were put in place subsequently by the aid of small 
travellers running on the purlins. tt will be readily 
conceived that the method of working, which was devised 
by Mr. S. P. Mitchell, assistant manager of the Edge 
Moor Bridge Works, enabled the erection to be carried 
out very rapidly, since two arches were always in 
hand at one time. The first pair of ribs occupied nine 
days of ten hours, the second pair eight days, and the 
fourth pair five days. 

32. It will be interesting to compare these times with 
those occupied in the erection of the spans in the machi- 
nery hall at Paris. The work was there divided between 
the Fives-Lille Company and MM. Cail and Co. The 
former put the ironwork together on the ground for each 
= in four separate pieces and then raised them into 
place. The scaffolding consisted of a tall central gantry, 
as high as the middle of the roof, and of two side platforms, 
These three structures were independent of each other, 
and ran on rails. The central tower was 72 ft. long, 
62 ft. wide, and 144 ft. high. The width of one bay being 
70 ft. 6 in., the gantry was wide enough to include two 
consecutive girders, while its upper part was formed to 
the same contour as the underside of the roof. The side 
scaffolds were also formed to the same contour as the 
roof, and covered with planking. A considerable part of 
the arch was built on the ground. Its lower end was 
then engaged with the bottom pivot, and it was raised 
into position about that centre. The remaining portion 
of the half-span was also built on the ground, and then 
lifted bodily until one end rested over the central staging, 
and the other end over one of the side stagings. The 
pieces were then riveted together. The first bay was 
completed in 23 days, the second in 16 days, the third in 
12 days, and the rest in 10 days each. The Cail Company 
followed quite a different plan. It consisted in construct- 
ing a narrow scaffolding, the top of which was the same 
form as the inner side of the arch. Portions of the girder, 
not exceeding 3 tons in’ weight, were riveted up on the 
_ and then raised and put — on the staging. 

he first girder and bay were completed on May 24, 1888, 
the second girder and bay were finished in 13 days, as 
was also the third ; the fourth and fifth were completed 
in 12 days; the remainder took 10 days each on the 
average. It w ll thus be seen that the work at Chicago 
has been Cone with unprecedented rapidity. In 74 
months dutailed drawings were prepared ; the steel and 
iren work constructed, and transported nearly 1000 miles ; 
and about 7000 tons erected. 


(Zo be continued.) 





BUTT CONNECTIONS OF THE SHELL- 
PLATING OF LARGE VESSELS.* 
By Herr MippEnporr. 

WIrTH the ever-growing dimensions and engine powers 
of ships, the strains experienced by their framework and 
plating are constantly on the increase, and in very large 
ships of to-day we frequently meet with indications of 
weakness in the most important structural parts. These 
may in many cases be ascribed to bad workmanship, but 
without doubt they are not infrequently the results of 
faulty design, and it becomes of paramount importance to 
the shipbuilder, while paying due attention to the first- 
named factor, to raise the — theoretic efficiency of 
the various parts to the highest pitch. The most impor- 
tant of these are the longitudinal structural ties above 
and below, forming, as they do, the upper and lower 
flanges of a girder, which is now weighted in the middle 
and supported at the ends, now supported in the middle 





* Abstract of paper contributed to the Zeitschrift des 
Vereines Deutscher Ingenieure, 
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and weighted at the ends, and thus has to withstand 
tension and compression alternately. 

In large vessels the lower of these is generally suffi- 
ciently reinforced by the fitting of a double bottom with 
its longitudinals, and for it the necessary strength is 
attained without a recourse to unusually thick plating, 
but not so the upper flange. 

The latter is represented partly by the deck Larsen 
cut up as it is by hatchways and the like, but principally 
by the deck stringers and sheer strakes, which are 
strengthened according to circumstances by doublings, by 
increase in thickness, or by the substitution of double for 
single butt straps. 

In the larger types of vessels these expedients are all 
attended by difficulties. Double thicknesses of plating are 
difficult to fit together water-tight, and their faying sur- 
faces are therefore liable to rust. Otherwise, so long as 
the butt straps of the outer layer are fitted outside and 
those of the inner layer inside, they may be employed 
with great advantage. The fitting of a double-riveted 
strap with a row of widely spaced rivets beyond it on 
each side, as in Fig. 1, will give their butt connection the 
strength of treble riveting. 

he employment of unusually thick plates would be 
unobjectionable, provided their butt connections were as 
reliable as those of thinner ones, but with the ——- 
treble-riveted single straps this is not the case, the strengt 
of the unperforated plate being considerably greater than 
that of the butt riveting. 

With ordinary spacing and an arrangement of rivets as 
in Fig. 2, two strap connections generally admit of a rivet 
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not too great, or in other words the surfaces of contact 
not too small. In addition, the rivets in the edges of 
straps or overlaps that are to be made water-tight must 
be kept near enough together to prevent the springing of 
the plate between them during the process of caulking. 

In a butt connection by an inner and an outer strap all 
this is easily attainable, the outer strap having,on account 
of the last-mentioned requirement, one rivet-row on each 
side less than the inner one, as shown in Fig. 2. 

This system has the drawback already referred to, that 
the space between two successive frames is not always large 
enough to take the inner strap, and though the latter may, 
in the case of an outside strake of plating, be passed 
under the frame, with an inside strake, this is impracti- 
cable, and the result is often a very poor connection, 
especially when the butt does not happen to fall exactly 
in the middle of the space. 

To avoid having to space the butts exactly, to get rid 
of the difficulty with the inside strakes, and to provide a 
good edge for caulking, it has been the practice of late 
years, in many quarters, to overlap the plating instead of 
fitting straps, such overlaps fitting easily into the frame- 
spaces and having a breadth of only ten times the rivet 
diameter, against the 19-diameter breadth of a treble- 
riveted butt strap. 

To attain the greatest possible efficiency, a riveted 
connection must have the spacing of its outermost rows of 


rivets at least as wide as that in the rows connecting the 
frames with the shell. The spacing in the inner rows can, 
at the same time, be made proportionately closer, to pro- 
vide the necessary rivet area. The required watertight- 
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strength greater than that of the plate at its weakest part 
through the outer row of rivets. Such a connection by 
an inner strap treble-riveted, and having its outermost 
rows of rivets widely spaced, and an outer one with double 
riveting closely spaced on account of caulking, will give 
a very high efficiency, the rivets passing through both 
straps being in double shear; but for thick plating and 
large rivet diameters its employment is restricted by the 
circumstance that the inner strap becomes too broad to 
lie between two frames. 

To avoid such difficulties in still larger vessels of the 
future, shipbuilders may be driven to recur to the double 
upper Pose 4 and to such constructions as those employed 
in the Great Eastern steamship and Britannia Bridge. 
That these have not been adopted in ships now building 
is the fault of their complex nature, and of the loss of 
room which they entail, and it may be expected that 
naval architects, rather than revert to them, will hug 
their accustomed simpler methods and seek, by improv- 
ing their structural connections, to delay the change as 
long as possible. For such improvement the butt con- 
nections afford the most scope, and a method of 
strengthening them will now be described. 

When it is considered that the shell plating is in any 
case weakened at regular intervals by the holes for the 
rivets, spaced from 7 to 9 diameters apart, Connect- 
ing it with the frames, it will be evident that a butt 
connection, weaker than the solid fac by not more than 
the same amount, will have the highest efficiency that 
can be of any advantage. 

To attain this it is necessary, firstly, to make the ver- 
tical spacing in the outermost row of butt rivets on each 
side at least as wide as that of the frame rivets; secondly, 
to arrange the inner rivets in accordance with the strains 
to be borne ; and, thirdly, to see that the pressure on the 
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ness of the seam from A to B (Fig. 3), however, prevents 
the carrying out of this ideal arrangement, and the inter- 
mediate rivets Z Z have to be added to prevent the 
springing of the plate in caulking. The sectional area and 
consequent strength of the _ thus becomes reduced by 
about twice as many rivet holes, and such being the case 
on the left-hand side, the wide spacing on the right-hand 
side ceases to be an object, and it becomes profitable to 
increase the total rivet area by filling up this row as well, 
this bringing us back to the customary connection, as 
shown in Fig. 4. 

If we assume with Schwedler that for every rivet there 
comes into play acorresponding strip of plate looped on 
to it and extending back in the direction of the strain, as 
shown in the upper part of Fig. 4, it is at once evident 
that for a horizontal strip of plating having its breadth e 
equal to the distance between two successive frame rivets, 
a piece equal to two rivet diameters becomes lost. This 
piece of riveting is weaker than the strip of shell perfo- 
rated by the frame rivets, and therefore cannot be re- 
garded with satisfaction. 





material at the points of contact of rivets with plating is 


a practical system of riveting to which this weakness does 
not attach. 

_ Here we have to remember that shipyard workmanship 
is not of a very careful order, and to take care that new 
proposals shall be suited to the traditions of the ship- 
builder, not too complicated, and not attended with in- 
convenience in ordinary working. 

It is claimed that the butt connections shown in Figs. 
5, 6, and 7 fulfil all these conditions, and that their 
general adoption will not meet with difficulties of any 
kind. Each of the three consists in the overlapping of 
the plates in conjunction with the fitting of an inner butt- 
strap, which may be termed the “back-strap.” By 
means of this expedient it is rendered feasible to give the 
rivets in the outermost row on each side a spacing of from 
7 to 9 diameters, as in the case of the frames, the second 
row then having to be closely spaced toadmit of sound 
caulking. For the sake of clearness the positions of the 
strips of plate assumed to be looped over the several 
rivets are given above each of the Figs. 5, 6, and 7, while 
in each of the side views the rivets and half rivets in shear 
within a zone ¢ are marked in black. 

In the following investigation let 

5 = thickness of the plating, 
d = diameter of rivet, 

B = tensile strength of the plating, 

N = shearing strength of the rivet material, 

e = x.d = the spacing of the rivets in the outermost 

rows. 
a =the number of rivets in shear in a horizontal strip 
of breadth e. 








It becomes, then, of the greatest importance to provide 
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Then, in order that the tensile strength of the plating 
in the part of the connection weakened by the outermost 
row of rivets (that is to say, by an amount equal to that 
lost in way of a frame) may be equal to the strain on all 
the rivets that are in shear, the equation 


6.B. (e—d) =a.N. = 


must hold good for a strip of plating of breadth e. 
For boiler steel where the plates are bored and not 


punched it is customary to assume —. =.8. 


According to a paper recently read by Mr. W. H. 
White before the Iron and Steel Institute, experiments 
made by the English Admiralty, on the resistance of steel 
rivets to shearing, gave 22.8 tons per square inch for double 
and 26.2 tons per square inch for single shear. Double 
shear comes into play only with double butt straps, and 
does not apply to the connections under consideration, so 
that we have to deal only with the larger figure. 

For steel ship-plates a tensile strength of 26 to 31 tons 
per square inch, giving a mean of 28} tons “ square inch, 
1s commonly assumed in conjunction with a 20 per cent. 
elongation on a length of 8in. As the rivet holes in this 
case are not bored, but os we must allow for a loss 
on the punched plate of, in round numbers, 10 per cent., 
so that the mean tensile strength is reduced to 25.75 tons 
per square inch for the plating as worked, against 26.2 
tons for the rivet material. 

According to this the rivet material would be rather 
stronger than the plating, and for practical i 
will be sufficiently correct to assume B=N. We then 
obtain the following formula : 
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or 


aw 


6. (x-l1)=a. = 


so that 
eut Sun. . ww 
4.6 
Further, for a strip of breadth ¢ the section of the plating 
in the second row of rivets+the section of a rivet must 
be equal to or greater than the section of the plating in the 
first row of rivets, 





Then x 
6. (e-2).d+©™ > 3. (x-1).d 
and 
o-. 8%>e31 . lw 
45 
Fic. 5. 


































retical spacing ¢ in the outermost rows of rivets for the | In connection I. the sectional area of overlap and back 


various thicknesses of plating and diameters of rivets. In| s 
practice it will be found that the choice lies between a 
somewhat greater and a somewhat less spacing, and it 
will then be sufficient to take the one nearest to the 
standard. 

It remains now to fix the thickness of the strap. ‘I'he 
thickness of each butt strap in a two-strap connection, 


trap 18 
10.3.d4+98.d,%. 


For 43 plating 6 = 4 and the sectional area = 9.9. d?. 


The thickest plating for which connection I. comes into 


shown by Fig. 2, and _ that of the back strap, in the con- | question is 3}, and for this 6 = .656 . d, giving a sectional 
nections I., II., and IIL, Figs. 5, 6, and 7, must be such | area of 11.4. a2, 


that the surface of contact at the rivet isat least equal to 


The mean sectional area, then, of overlap + back strap 


the sectional area of the latter. If sdenote the thickness | = 10.65. d?, and the mean weight of the rivets of connev- 


of the butt strap we must have 


and ge 4 
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In the case of connection III. care must be taken that 
the plating is not unduly weakened by the middle row of 
rivet holes, so that for a strip of breadth e the sectional 
area of the plate + the areas of three rivets must be equal 
to or greater than the sectional area of the plating in the 
first row. 

Accordingly we have 

5 .(e-3).d4” — >8.(e-1).d 


and F 
3 T 
-3)+ “ > ax-1 ; . & 
(x - 3) a3 (3) 


Further, the sum of the surfaces of compression at the 
points of contact of the rivets ‘vith the plating must not 
be less than the sectional area of the plating in way of the 
first row of rivets, that is to say : 


8.(x-1).€< a. 278 
2 


and 
e-L Sem i. s 6 2 
From the annexed Tables, giving the values of x for 
the various thicknesses of plating and diameters of rivets, 
it may be seen that with }}-in. to {$-in. plates and j-in. 
rivets, with 44-in. to 33-in. plates and {-in. rivets, with 












$$-in. to 2§-in. plates and 1-in. rivets, &c., connections 
can be made that are as strong as the plating in way of | 
the frame rivet holes. | 
The rectangular spaces inclosed by thick black lines in 
Table I. contain so of « for relations of plate thick- 
ness to rivet diameter that commonly occur in ship- 
building. 
Tables for the Riveting of Butt Connections with Overlap | 
and Back Strap.—-d = thickness of plating ; @ = diameter | 
of rivet; e = «.d =rivet spacing in the outermost row; | 
ont 9eF 1, poy 28 >e-1; 34 3E" 
4.6 4.6 4.4 


. T 
22-1; e<—124a.—. 


Table II. is founded on Table I., and gives the theo- 














_ Taare I. ¥ 
3 | d=iin, | d@= Jin. /d=1in. d=1hin. d= 1}in. 
Did | | 
o's #3 oe tie ti 
ffl os - : : R . z . ~ 
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BH; 8 s/s 8 8; 8] 8/ si 8s! si es 
x C= fZE'F=|F=- 42= C= C= 
8.85 
8.39 
7.98 8.85 
9.10 7 61 8.44 
8.70 |7.98 (8.07 8.85) 
8.33 7.00 7.73 8.48 
8.00 8.99 7.42} 8.14) 
— | 
8.65 7.15) 7.83) 
8.33 | 9.25 7.55 
8.04, | 8.92 7.28, 
' 8.61 7.04 
8.33 9.15 
8.07 ip 8.85 
a 8.58 
8.33 
| 8.09 
| | 7.87 8.85 
‘i. 
i.e., the thickness of the strap must be half the diameter 
of the rivet. : , 

It may be asked what proportion the weights of the 
three proposed connections bear to that of a connection 
with twostraps. In the latter case the sectional area of 
the two'straps 

=19.d.44 125.0, $= 15.75.08 


tion I. is only % that for the two-strap connection. 


For connections II. and III. the sectional area of over- 


lap + back strap=13.8.d + 9.8.d. @ The least 


S * ° 7 - 6) thickness for which connection II, can come into question 
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The thickness of the backstrap = 3d, 


is }$, for which 6 = .666. d, and the corresponding sec 
tional area = 13.56 d°. The greatest thickness of plate 
given in the Table is 1 in., for which 6 = .8 and the sec- 
tional area = 15.3 . d?. 

The mean sectional area then = about 14.43. d2, and 
the mean weight of overlap + back strap for connections 
II and III. is, in round numbers, 8 per cent, less than 
that of the straps of a two-strap connection. 
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GAS, &c., ENGINES. 


22,834. W. Seck, Oberursel, Frankfort-on-Main, 
Germany. Gas, &c., Engines. (7 igs.) December 31, 
1891.—This invention relates to gas, &c., engines, the working 
parts of which are arranged so as to enable their being lodged in 
a close casing partially filled with a lubricating substance, such 
as oiland water. The principal working parts of the machine are 
closed in a casing, to which top plates b are secured, these 

lates, when removed, giving admittance to the interior. The 
scone boxes ¢ receive the bearings d of the shaft journals 
e. The connecting-rod f is mounted on the crank of the 
shaft e, and drives the piston g within the cylinder of the 
machine ; ¢ is the top plate of the cylinder, and x the valve through 
which gas and air are drawn into the cylinder by the suction of 
the piston. An extension of the valve rod o serves to open the 
valve at intervals under the control of the regulator ; four gear 
wheels 7, 72, 73, 74 control the valve motion. A disc has a cir- 
cular groove, and varies its position according to that of the 
governor s. A set of connecting-rods w!, wu? transmit motion from 
the disc to the parts controlling the exhaust valve ». The ex- 
haust valve 7 is controlled by a cam secured to a toothed wheel 7? 














loosely mounted on the shaft e at the side of another toothed 
wheel 71 fixed firmly to the shaft. The latter wheel gears intoa 
toothed wheel 7? loosely mounted on a fixed trunnion of the ma- 
chine, another wheel 74 being cast, meshing with the loose wheel 
v2 on the journal e. The size of the wheels 7", 72, 73, 74 is so cal- 
culated that 72 makes one revolution whilst the wheel +! makes 
two. A disc v is cast in a piece with the wheel r? carrying the 
main cam and an anxiliary cam. The main cam serves to 
operate on the exhaust valve, whilst the auxiliary cam is provided 
to lift the exhaust valve only when the motor is being started. 
The cams revolving with the wheels r? bear against a sheave 
carried by the extension q of the valve rod 0. The sheave can 
be shifted on its stem by means ofa fork, and according to its 
position it will be struck either by the cam alone, or by both 
cams during one revolution of the wheel r? and disc v. If both 
cams strike the sheave the exhaust valve n is lifted twice during 
one revolution of the wheel v2, and part of the compressed gas 
is permitted to escape before being exploded. The lift of the 
valve is further under the controlof the governors through the 
medium of the disc ¢ and connecting-rods wl, u2,u3. (Accepted 
November 23, 1892). 


926. R. Simon, New Bashford, Nottingham. Gas, 
&c., Engines. (4 Figs.) January 16, 1892.—This invention 
relates to means affixable to gas engines for obviating the labour 
of an attendant in starting them. On the rotating side shaft C 
is acam F which depresses the lever E by means of a runner D 
at its end, and thus opens the exhaust valve on the exhaust 
stroke. In order to keep it open for any part of the compression 
stroke, a worm B is placed on the shaft C, and a stud is attached 
tothe spindle of the runner D. To start the engine the flywheel is 
turned so as to open the exhaust valve, when the loose pulley A 
is slipped into any one of the grooves on B. These grooves are 
made to terminate at any point of the stroke required, so that the 
loose wheel A runs out and allows the exhaust valve to close auto- 
matically at the point previously determined. The invention can 





be applied (Figs. 3 and 4) to gas engines in which the valves are 
worked direct from the crankshaft. The loose pulley A is carried 
on a stud affixed to the swinging lever G fastened to the frame of 
the engine, and the grooved boss B is fixed on the crankshaft C. 
The flywheel being turned to open the exhaust valve, the loose 
wheel A is slipped into one of the grooves of B. The swinging 
frame G is then pressed against the pin K on the arm L of the 
exhaust lever E, and the exhaust valve is held open, this allow- 
ing the engine to be turned by means of the flywheel with com- 
parative ease, as there is very little resistance of compression. 
After several turns, the flywheel has acquired sufficient momen- 
tum to make it easy to give the necessary turn against -ompres- 
sion when the loose wheel has run itself out of its groove. (Ac- 
cepted November 23, 1892). 


$26. J. F. and M. Rankin, Greenock, Renfrews. 
Petroleum, &c., Engines. [10 Figs.) January 15, 1892. 
—This invention relates to a construction of motors worked with 
an explosive mixture produced by a combination of hydrocarbons 
and atmospheric air, and particularly to a method of mixing and 
vaporising, within the cylinder, the petroleum with a due propor- 
tion of air. On the upper portion of the cylinder A, at the top 
of the combustion chamber and compression space B, there is a 
mixing chamber and vaporiser C, to which petroleum and air are 
admitted during the suction stroke of the piston G through a 
valve placed at the end of an auxiliary vaporiser and mixing 
chamber E, The petroleum and air in their passage through the 
auxiliary and main vaporiser E and C respectively are heated and 
vaporised by means of a lamp applied to the former, until the 
engine has been started for a short time, after which the lamp is 








dispeneed with, as the engine will be self-igniting. Ignition 
takes place after the vapour from the vaporisers C and E has 
been drawn into the combustion space B and mixed with a further 
quantity of atmospheric air admitted through the main air inlet 
valve during the suction stroke of the piston G, the piston on 
its return compressing a part of the explosive mixture into the 
vaporisers, which are constructed so as to be capable of effecting 
an explosion at the proper time, and thereby driving the piston 
G downwards, On the return of the piston G the exhaust valve 
H is opened, and the waste products of combustion are expelled. 
By the momentum of the flywheel the engine continues to 
revolve, and the suction stroke begins again. (Accepted Novem- 
ber 16, 1892). 


ELECTRICAL APPARATUS. 


20,449. C. G. P. de Laval, Stockholm, Sweden. 
Preventing Heat and Noise in Dynamo Machines 
or Steam, &c., Engines. [2 Figs.) November 24, 1891.— 
In this invention the rotating parts of the machine are placed in 
a hermetically closed space, wherein a vacuum is maintained. 
The dynamo A is put into the housing B through one of its end 
walls, which forms a joint with packed flanges. The housing is 
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cast in one piece and formed with a foot E below. F are the 
bearings for the dynamo shaft G, which passes out at the 
other end wall through a stuffing-box H, outside of which there 
isastrap pulley for driving the dynamo. The pole wires pass 
from the dynamo to the insulated terminal screws K, which are 
fixed to the housing B. The screwed pipe L enters the housing, 
and is connected with the apparatus for maintaining the vacuum 
therein. (Accepted November 23, 1892). 


1924. G. S. Grimston, Westcombe Park, Kent. 
Electric Switch. [4 Fis.) February 1, 1892.—This invention 
relates to an electric switch. In the centre of a base A of non- 
conducting material such as ceramic, a spindle B is mounted, 
terminating in an insulating button C, by which it can be turned. 
Through the body of thisspindle passes a metal blade spring D 
which, fixed by 1ts one end to the spindle, extends radially outwards, 
and near its outer end passes through between two studs e stand- 





ing up from an arm E, which can turn on the axis of the spindle 
B, but is subject to frictional resistance due to its being pressed 
down on a plate F below it bya spring acting on the spindle. 
The plate F has connected to it the one wire of the circuit, 
to which the switch is applied, this wire being passed through 
a hole in the base; the other wire, which passes through a 
hole h, is connected to a spring plate H in form of an annular 








segment fixed near the circumference of the base, and to which 


is attached a spring pawl J. At another part of the base, about a 
ae of the circle round, is another plate K having its end 

anged to form a stop, another spring poll 5 being attached to it. 
The outer end of the blade spring D (Fig. 2) being caught behind 
the spring pawl J, the arm E being pressed down upon the seg- 
mental plate, two wires from f and A are connected through this 
plate, the arm E and the plate F on which the arm E is pressed. 
On now turning the spindle in the direction of the arrow (Fig. 2), 
the blade spring D is bent into a curve, so that its end becomes 
withdrawn from behind the spring pawl J, whereupon the arm E 
turns until it meets the stop K, and the blade spring D becomes 
engaged behind the second spring pawl L. The arm E being thus 
moved off the segmental plate, the circuit is opened. In order to 
close it again, the button C has to be turned back, bending back 
the blade spring D until its end escapes the spring pawl L, where- 
upon the arm E moves back on to the segmental plate, and the 
blade spring is again engaged behind the pawl J. (Accepted 
November 23, 1892). 


GUNS, &c. 


20,180. W. B. and R. Young, Oxted, Surrey. Tor- 
pedoes. [2 Figs] November 20, 1891.—This invention relates 
to torpedoes intended to penetrate the network defences placed 
around a ship. The fore part contains the destroying charge," 
which may occupy the whole of the space, and is fired by a per- 
cussion cap A by the impact of one end of a rod B, the other end 
of which is arranged to project from the bow of the torpedo, so 
as to strike against the object to be destroyed. The rear of the 
fore part of the torpedo is reduced so as to enter a chamber 
formed like a cannon, and which contains at its end the primary 
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charge E for the purpose of ejecting the explosive part from the 
impelling and floating part at the right moment. The fore part of 
the torpedo is provided with serrated knives F, F', F2, two of 
which F, F' are at either side, and one F2 at the bottom, forming 
also a kind of keel. The torpedo has spring-controlled arms 
pivoted at its nose, 2nd kept normally pressed outwardly, and so 
arranged that on one or more of these arms being pushed in- 
wardly, on coming into contact with the net, electrical communi- 
cation is established to fire the primary charge E, the accumu- 
lator for supplying the current being placed ina part of the 
torpedo. (Accepted November 23, 1892). 


13,974. A. J. Boult, London. (F,. M. Garland, New 
Haven, Connecticut, U.S.A.) Machine Guns. [15 Figs.) 
August 2, 1892.—This invention relates to machine guns. The 
feeding mechanism consists of a pair of wheels having pocketed 
peripheries mounted upon shafts on each side of the shell 
beneath the barrel, the shafts being connected with and alter- 
nately rotated by the driving shaft guides adjacent to the 
feed-wheels, adapted to receive the heads of the cartridges 
as they pass from the wheels, combs attached to the shell 
adjacent to the wheels being provided for stripping the 
cartridges from the belts. The shafts bear ratchets, which 
are rotated by pawls driven by racks reciprocated by pinions. 
These pinions are driven by slides bearing racks, levers in 
contact with cams upon the drising shaft moving these slides. 
Cams are loosely mounted upon the driving shaft, ratchets 
being adjacent thereto, with one piece secured to the shaft, and 
the complementary pieces to the cam bolts movable into and out 
of the path of the pawls. The feeding mechanism is connected 
with and driven by the cams, and the arrangement for loading is 
reciprocated by the cams, and that for firing is released by the 
rotation thereof. Ratchet discs are secured to the shaft adjacent 
to the cams, and adapted to engage the pawls, bol‘s projecting 




















through the shell releasing the pawls from the ratchets. The shafts 
upon which the wheels composing the feeding mechanism are 
mounted are intermittently rotated by levers oscillated by the cams. 
Slides are moved into and out of contact with the firing arrange- 
ment by contact with the pawls upon the cam blecks as they 
revolve. The cams on the driving shaft are connected by levers 
with the reciprocating spindles, each of which has a longitudinal 
mortise in which a firing pin is held, and which is covered by 
plates, a button having an eccentric base being provided for 
holding each plate in place. A cocking roll is secured to the 

indle, anda h is in the path of the former, whereby when 
the spindles are moved rearward the hammers are cocked. The 
frame consists of plates having ways for supporting the recipro- 
cating spindles and plates for supporting the hammerand triggers, 
the frame being connected with the shell at one end by dowel pins 
passing into sockets in a part secured to the shell, and at the 
Opposite end by a button, a support rising from the shell holding 
the button, reciprocating spindles, hammers, and triggers, 
whereby a turn of the button releases the frame, allowing it, with 
the hammers and triggers, to be freely removed. (Accepted 
November 16, 1892). 
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21,048. H. Marr, Masboro’, Yorks. Hydraulic 
Spindle Slide Valves. [4 Figs.}] December 2, 1891.—This 
invention relates to the construction of a valve for use upon 
hydraulic cranes, presses, &c. The body of the valve A is formed 
of gun metal, and is closed one end with a solid cap a, while 
upon the other end I is placed a gland cap B, into which is secured 
a gland C, having acentral spindle D passing through it into a 
central chamber A!, Upon one side of the central chamber con- 
taining the spindle a boss E is placed to serve as an outlet to the 
press, and upon the opposite sides two bosses are provided as inlet 
and exhaust connections for the pipes supplying the pressure, 
and taking away the exhaust water from the valve. The central 
chamber is hollowed out —_ to the outlet E, and above and 
below this central enlarged passage accurately fitting leathers 
H, H' are provided to prevent the escape of the water between 
the spindle D! and the main chamber A! thus formed in the body 
of the valve. To keep the leathers from being damaged when 
the rod is drawn backwards and forwards, loose bushes K, K! are 
placed upon or around the reduced portion of the spindle D, so 
that they protect the edges of the leathers when the main body 
of the spindle is not in contact with them. The smaller portion 


/ 
ey} 4 oo { 


= 
hth 
SSSSS 
WOO fe Ae 


PS 
ah Seer 


of the spindle d d! is formed of triangular section, so that 
water may freely through the central hole of the bushes K 
when the plug D! is withdrawn from contact with the leathers 
H, H!. Springs L, L! are placed around the necks on the spindle, 
so as to keep the bushes within the leathers ; when the valve is 
opened, and when it is closed, the central solid plug portion D! 
is caused to be well within both ys ge and lower leathers H, H!, 
and thus the means of escape for the water upon the lower end of 
the spindle D is closed. A neck is formed having a nut at its 
extreme end, and being of triangular shape, for permitting the 
water to pass through a loose bush K! placed thereon to protect 
the lower leather H1. A spring L1 is also arranged upon the tep 
of the bush and around the neck, so that when the valve is 
opened at its lower end the lower bush may be kept within the 
leather packing. The leathers are kept in correct position by 
rings, one end of which bears upon the top of the leather, while 
the other receives pressure from a screw cap a or gland nuts B, C. 
The branches are adapted to suit any form of connection, either 
by flange and bolt coupling or screw and leather washer, and the 
outlet and inlet to suit any requirement for receiving and dis- 
tributing fluid under pressure. (Accepted November 16, 1892.) 

292. J.A. Yeadon and W. e, Heat- 


22 Leeds. ; 
ing Retorts for Distillation of &c. [2 Figs.) 
December 21, 1891.—The object of this invention is to reduce or 


to, and carried by, a plate d resting on the lifter-plate e, with 
which it rises and falls, asthe latter moves to cause the spreading 
of the yarns f over the entire lengths of the bobbins b. In addi- 
tion to the rising and falling movements of this plate d, a lateral 
movement is imparted to it, so as to cause it to withdraw its 
several plates c from beneath the bobbins b in order that the full 
parts 2 of the plates c may be moved out of frictional contact 
with the bobbins, while the narrowed parts 3 are moved into 
contact, the surface upon which the washers a rotate being 
thereby lessened, as also ‘the friction between these surfaces. 
To effect the withdrawal of the plate c at the proper 






































time relatively with the filling of the bobbins, this with- 
drawal always taking place when the lifter-plate approaches its 
lowest position, an inclined piece g is mounted upon the frame- 
work h so that the anti-friction bow] k, carried by an arm attached 
to the plate d, may operate thereon and be moved thereby into the 
position in Fig. 3; the slots in the plates d and ¢ allowing this 
movement to be effected. The return movement of this plate d 
into its tion (Figs. 1, 2) is accomplished by a spring when the 
inclined piece g is employed. By this ———— breakage of 
the yarns through excessive strain before filling is prevented. 
(Accepted November 16, 1892). 


859. H. Dixon, Kidderminster, Worcestershire. 
Tufted Pile Fabrics, &c. [2 Figs.) January 15, 1892.—This 
invention relates to the setting up of the pattern upon bobbins in 
manufacturing tufted pile carpets, &c., in which the pattern is 
first set up on bobbins and then placed into the loom. The material 
is wound on the bobbins either under or over; levers being 
mounted on the countershaft and carrying wheels geared to run 
in spate directions, and so rotate the bobbin-holders according 
to the way in which the wheels are put in gear by altering the 
position of the levers, thereby winding the material either over or 
under the bobbins. a is the frame of the machine, } the counter- 
shaft carrying the driving pulley, c, d the bobbin-holders, and e, 
J gear wheels for driving them. The leversg are mounted loosely 
on the countershaft b, and the wheels h, 7, j are carried thereby to 
rotate the bobbin-holders in either direction. These wheels are 
driven from the countershaft by other wheels k, and are arranged 
on the levers g (Fig. 2), so that when the latter are moved in one 
direction the wheels h are moved into gear with the wheels /, and 
so drive the bobbin-holders one way, and when the levers are 








dispense with coke fires, and the labour of attendant fi " 
by substituting the use of gas, crude and unpurified, as it leaves 
the retorts, mixing with it sufficient air for its ignition and 
combustion, the heating being thus effected continually and 

t tically. A tion is made in any point of the piping 
containing gas, between the retorts and the hydraulic main. 
Underneath the retorts a bustion chamber is ted, with 
firedoors and frames fitted with adjustable and regulating valves, 
































one of which is for the admission of the gas and the other for 
amission of euffich 


the t air to insure efficient combustion. 
Where revolving retorts are applied, they will be quite sur. 
rounded by the heat generate: ion : 








in the c . 
when this invention is applied to fixed retorts, the heat can be 
conveyed through flues formed in the brickwork. If desired, the 
gas can be fed with sufficient pressure direct from the ascension 
pipes over the retorts into the busti hamber ; or drawn 
from the ascension pipes through an exhauster, and thus the 
necessary and — pressure required secured ; the gas in its 
crude and unpurified condition being best for the purpose. (Ac- 
cepted November 16, 1892). 


21,311. J. Wood, Allerton, Yorks. Re the 
Drag on the Bobbins in Spinning es. (6 Figs.) 
December 7, 1891.—This invention has reference to spinning 
machines in which the tension of the yarns being spun is re- 

ulated so as to be even throughout the en:ire operation from the 
Cocualag of the empty bobbin to the filling. washers upon 
which the bobbins 0 rest are‘placed upon a metal plate c at! ed 
































moved in the reverse direction the wheels h aremoved out of gear 
and the wheels j into gear, thereby moving the holders the other 
way. A foot lever is employed for moving the levers in one direc- 
tion, being connected thereto by a chain and a cross-bar, springs 
serving to move them in the other. (Accepted November 16, 
1892). 


20,904. C. H. Fitzmaurice, Littleton, Middlesex. 
Softening, &c., Water. [4 Figs.) December 1, 1891.—This 
invention relates to means for softening, purifying, and filtering 
water, &c. The tank Ais charged with a softening agent, such 
as lime caustic, for strongly impregnating the water, which is 
pumped up the pipe C, and caused to issue from the nozzle D, the 
pump being operated by the head of impure water by the pipe E, 
Which, after acting on the pump motor in F, flowsinto the mixing 
tank G. From this it passes under the partition H and out of the 
tank G by the outflow I into the vessel J provided with a screw K 
capable of being driven by the motor shaft through the band 
M, in which vessel the water and the softening agent are com- 
pletely mixed, the former being somewhat cloudy but softened 
and purified. When the water reaches the tank Q all particles 
of flocculent matter are attracted to the surfaces of jumbled up 

uantities of pottery, tiles, &c., suspended therein, which are 
lifted at intervals and allowed to fall for the precipitants to be 
dislodged and settle at the bottom as sludge, to be drawn off by 
a tap when desi The obstructions are so interlaced that the 
uprising water in the tank is compelled to move in a zigzag 
broken-up condition, although it travels very slowly, due to the 
capacity of the tank, which differs from the others from which it 
receives its supply. In a house tank (Fig. 2)a tray a is suspended, 
a series of jars 6 being placed therein, and containing a softening 
agent such as lime, over which the water from the surface pipe c 
is caused to flow after percolating down froma screen d. These 
jars are of pottery ware, and only partially glazed in zigzag or V 
stripes, so that parts are left in a porous state for the softening 





agent to be saturated and give off its quantities gradually, this 
being economically effected by the quantity of water, retained in 
































the tray before flowing over the edge or through perforations in 
ong a ends and sides into the tank. (Accepted November 
h 3 


21,530. J. Joyce, Edmonton, Middlesex. Oscilla- 
tory Motors. [2 Figs.] December 9, 1891.—This invention 
has reference to oscillatory or gravity motors by which the force 
developed by the rocking movement of a vehicle, or floating vessel, 
&c., may be used for operating mechanism. The ratchet-wheel 
Ais constructed so as to be capable of rotation in one direction 
only by means of the pawls B, B! attached to the vibrating lever 
C, which is driven by the arm D attached thereto(Fig. 1). The 
lower end of the arm D is connected to a link E which joins the 
pendant levers F, F! pivoted at H, H!. Gisa heavy ball rolling on 
a plane surface forming part of the vessel or vehicle. The shaft 
J turns in bearings K to which the wheel A is secured, and from 
which the power is conveyed, L, L! being bearings secured to the 














frame M in which the pivots BH, H! are fastened. The lever C 
(Fig. 2) is caused to vibrate by means of pistons O, 01 connected 
thereto by rods P, P!, these pistons being raised by the move- 
ment of a column Q of mercury contained in a bent tube R, the 
ends of which are bored to receive the pistons, Instead of 
the lever C operating the ratchet wheel A, it may be connected at 
each end to bell cranks shown in dotted lines (Fig. 2), from whence 
machinery may be actuated by means of rods connected to the 
upper ends thereof. By using double-acting ratchet gear or 
‘* La Gareusse” levers, each stroke of the pistons or movement of 
the ball may be utilised to drive the ratchet-wheel A, the revo- 
lution of which would be practically continuous. (Accepted 
November 16, 1892.) 


827. W. Orr, Glasgow. Metallic Girders. [5 Figs.] 
January 15, 1892.—This invention relates to metallic girders. 
The girder is composed of two iron or steel tubes a, one of which 
constitutes the top and the other the bottom member. Between 
the tubes a web b extends, this web being composed of a number 
of sections, each having a series of eyes c at its upper and lower 
part shaped to the contour of the tubes and through which the 


latter pass. The eye cof one section is formed soas to enter that 
of the next section. The sections of the web b are pushed into place 
one after another from one end of the girder, and the whole struc- 
ture is bound oe by caps screwed on the ends of the tubes a, 
so as to cause all the sections of the web b to bear against each 
other endwise, and constitute at the same time a light but rigid 
structure. (Accepted November 23, 1892). 
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GOLD MEDAL, PARIS EXHIBITION, 1889. 


Francis and Oo. Ltd., 


manufacturers of 


Portland Cement, 
supplied to Government, Met. Board of Works, and 
a t House. Sold —— celebrated Nine 
Brand. lished 1810. Medals: London, 1851 ; 
3 Calcutta, 1888} 


889. 
Vauxhall, London, 8.E. Telephone, 4620. 9769 


Resby Portland Cement 


COMPANY. 
MANUFACTURERS OF 
Portland Cement 
Of the Greatest Strength and Best Quality. Roman 
and Lias Cement. Blue Lias — ic Lime, Ground 


and Ungroun 
WIOKSHIRE. 


RUGBY, W. 
Worss: Naw NM AND NEWBOLD. 9855 


ortland Cement of the Best 


Quality, manufactured by F. 0. BARRON & OO., 
9, 8%. Mildred’s Court, Poultry, E.0., and Falcon 
Cement Works, Rainham, Kent. 936: 


E. Belliss & Co., 4S 


¢ London Office: ; 4 
9, Victoria Street, 8. W. Birming ham. 
SPECIALITIES :— 

ENGINES FOR ELECTRIC LIGHTING. 
HIGH-OLASS MARINE ENGINES and oe 
rg et for aon BOATS & LAUNCHES. 
FAN ENGINES. CIRCULATING & FEED PUMPS. 
Arr CoMPRESSORS Gua AND TORPEDO MACHINERY. 

See Illustrated Advt. last week, page 55. 8844 


W oodhouse and awson 


UNITED, LIMITED, 
88, Queen Victoria Street, London, E.0. 9868 
THE “PELTON” WATER WHEEL. 
Prices on application. See Advert., page 7. 


Cromp ton and Co., Limited, | m 
aieame LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.0. 6812 

See Advertisement, page 56. 


ohnson & Phillips, Telegraph 
P ipa d ELEOTRIO LIGHT an Rc gy 
14, Union Court, Old Broad Street, E.0. Works and 
Whart at Charlton, Kent. 
Makers of vox meqeae Hed &e., for a ee et i 
pa pp pt gee lectric i App 
all kinds. ‘dtcamers,” Ee Aro Lamp, 


Gteam Hammers (with or 
). Hand-worked or Self-acting 

TOOLS for SHIPBUILDERS & BOILER MAKERS. 

DAVIS & PRIMROSE, LEITH, N.B. ~- 8992 


Schram’ s Air Compressors 


























and oe BORING MACHINES. 
RICHARD SCHRAM & OCO., 174, Great George 
Street, ee 8.W. 
See Advertisement, page 16. 8959 





Hydraulic Machinery. 
Henry Berry & Co., 


2 LEEDS. 
See Advertisement last week, page 68. 9114 
FINEST QUALITY PRODUCED IN THE WORLD. 


[he Credenda Seamless 
Steel Tube Co., Ld., 


SMETHWICK, BIRMINGHAM. 9851 
W. O. STIFF, Managing Director. 


* (rossley’s (Gs gine.” 


Bren ae HIGH-SPEED ENGINE ror ELECTRIO 
LIGHTING.—HIGHEST AWARD, GAS ENGINES, 
ORYSTAL PALACE EXHIBITION. 
Patent Starters. Patent Permanent Tubes forIgnition. 
Patent Pendulum Governors. Patent Safety Starting 
Handles, Patent ome Ad Valves. Patent Anti-Fluc- 
tuating Gas Bags. Patent Cataract Governors. Ohange 
et trated bal “nadia 
Every Engine thoroughly before being 
pw... parts made etriotly to gauge. 
800 ENGINES ALWAYS IN HAND. 


Crossley’s s Patent Oil Engines, 
For use with Common Petroleum 
Sizes now ready: 4 HP. and 9 HP. nominal. 
eae of about .8 of a ¥ per brake HP. 
per hour, including la: 
Illustrated Aavertinosent, page 81. 


Crossley Bros., Ld. Ld., Openshaw, 











°Y arrow & Co., London, 


SHIPBUILDERS AND an 
CONTRACT FO! 
— STEAMERS having speeds up to 30 miles 


* PADDLE STEAMERS wi ith draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constru: a large number of —— 
for all parts of the world. 


Multitubular Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
See page 4. 4749 


Qi Engines for Launches, 


YACHTS AND BARGES. 
Send for Lists. 
VOSPER & CO., Broap Street, PortsmMouTH. 


orrestt & Son, Ltd., wrvennos 
AND LONDON, 











1 | SHIP, YACHT, ag BOAT BUILDERS, and 


G 
See Advertisement last week, page 28. 9089 


Rep path & Paris, Limehouse, 
London, E. Launch Machin high-pressure, 
compound, or triple-expansion. Sole Lett Thom- 
son’s Patent Circulators, the only successful coqenies 
for securing a perfect diffusion of heat in steam po 


° ? 
illans’ Patent Central- 
VALVE ENGINES for ELECTRIO LIGHT- 

ING and other purposes. See large Advertisement 
on alternate weeks.—WILLANS & ROBINSON, 
Luurzp, Thames Ditton, Surrey. 9250 


| Deh Scott & Mountain, L™: 


(Lats ERNEST SCOTT & CO.), 
eers and Brass Founders, NEWCASTLE-ON-TYNB. 
‘AN a PUMPS, BRASS CASTINGS, 
ELECTRIO MACHINERY. 3817 


[ce Making and Cooling 


Machines 

















OR PRODUCING ICE, COOLING, &o., AT 
KF THE LOWEST POSSIBLE COST ror 
FUEL, LABOUR, anp UPKEEP, &c. 


Pulsometer Engineering Co. L?- 


NINE ELMS IRONWORKS, LONDON, 8.W. 9387 





ANY, 





ocomotive Tank Engines, 


TRAMWAY ENGINES AND OARS. Built by 
The BRUSH ELECTRICAL ENGINEERING Co., Lp. 
Albert Buil » Queen Victoria St., London, "and 
Faloon Works, sughborough. See Advt. p. 63. 


Power Presses, &e., &e. 
Taylor and Challen, Ltd., 


ENGINeERS, 
Derwent ee Constitution Hill, BIRMINGHAM. 
See large Illus. Advt., page 30. 


Delta Metal. ol 


Strong as Steel. Resists Acids. Forges Hot. 
DELTA METAL OO., L1p., 110, Cannon 8t., London. 


[vincible (jarge (jiasses. 


BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 


Manchester. 9763 

Ds Collecting 

Cosson Wenen, Manunn Senne, Corns Sinan, Saas 
MANUFACTURING, PaPzr Miuis, Four Mis, &. 


The “Cy clone” (over 14, 000 use) 


The aes and Most Effective Machine. 
No Motive Power. 
No Fire Risk. No Filtering Medium to Clog up. 


Hy. Simon, C.E., “grazer, Manchester. 




















Herter and English, 
ENGINEERS AND Legal ogy 
IRON AND BRASS FOUNDERS, BOW, LO iN, E. 
DREDGING MACHINERY. 
HYDRAULIO MACHINERY. 
“ WILLIAMS’’ PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, ORANES, LOOK 
GATES, &. PUMPING MACHINERY. 
HUNTER’S — FLOATING ORANE FOR 


STEAM. LAUNGH MACHINERY. 4955 


Boller Tubes, Iron, Steel, and 


HOMOGENEOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office : 143, Cannon Street, E.0. 8824 


[Tubes and Jrittings. 


LOCO., MARINE, GAS, STEAM, WATER, &o. 


oJ seph Aira 


WROUGHT-IRON AND STEEL TUBE WORES, 
GREAT BRIDGE, STAFFORDSHIRE. 8354 
Lonpon Orvices :—46, Quran VICTORIA STREET. 


@) ames Russell and Sons, Ld., 


OROWN TUBE WORKS, WEDNESBURY. 
London Warehouse: 108, Southwark Street, 8.E. 
Leeds Warehouse: 6, _— Lane, Briggate. 
Birmingham Warehouse: 114, Colmore Row. 
See Illustrated Advt. jst rhe page 33. “perl 


[tubes and Prittings, 
Loyd & L 


ALBION TUBE WORKS, BIRMINGHAM. 
For Electric Welding see page 33. 


pt Fre! Furnaces 


FORCED DRAUGHT. 
MELDRUM BROS., MANCHESTER 
See Advertisement last week, page 38. 9289 


ranes, Excavators, 
CONCRETE MIXERS. 


J. H. WILSON & CO., Lrp., SanpHuis, LIVERPOOL. 
See Advertisement last week, page 33. 9514 


Ww: [7 Pulleys. 


G tee! G hafting. 


M ill (fearing. 
Sewage pups. 
(OKES’ PATENT). 


i as ng ines. 
sama EVERY REVOLUTION. 


ed. ©. R. Oke 


39, Queen Victoria Street, 


LONDON, E.C. 9673 


team Cranes to Lift from 
nes, Kagines, Bolter, ho 
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MEMB. INST. 
MECHL. E. 





Engin o— builders, Sin 
aa Motherwell, near Glasgow. 15 


HYDRAULIC CRANES AND PASSENGER 


he ‘“ Southwark” Variable 


POWER (or water savirg) Fxg for —_ 





and Oranes and the Telescope Oran specially 
adapted for working with the Hydraulic Pe Power Co.’s 

water. ‘‘ Southwark” Lift wap nly 6:6 ic, Steam 
and Hand), Pendulum Steam Pu 6915 


J. 8T. AH, 20,Southwark Bridge Road, London, 8. E. 
B. & S. Massey, Openshaw, 


MANOHESTER. 
Parent STEAM HAMMERS More than 2,500 made. 
Pargnt StzaM Foreine Press. 
| oneal on ee Dror uss a, Hasnemes 
RAW for HOT and COLD METALS, BAND 





Hatborn, Das Davey and Co., 


PUMPING MA MACHINERY 
For Mines, Water Supply, Irrigation, Drainage, and 
ene! 

DAVEY’S DIFFERENT ENGINES AND 
HYDRAULIC PUMPS. 
HYDRAULIC MACHINERY GENERALLY. 

CATALOGUBS ON APPLICATION. 9559 
See Illustrated Advertisement Nov. 25, page 40. 


HIGHEST AWARD, PARIS, 1878. 


(Goldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


9418 


and Fraser, 





MANOHESTER. 
Fraser 





makers or Steam Boilers ror Laxp 
AND MARINE US, 
GIRDERS, BUOYS, TANKS, &e. 

Worss: BROMLEY-BY-BOW, E. 
Orricus: MONUMENT CHAMBERS, 
KING WILLIAM STREET, E.O. 
felegraphic Address—“* Paussurs, Lowpon.” 

Telephone No. 5420. 8074 


L_jfts.—Safety, Silence, Hy- 


DRAULIC, “‘ RELIANCE,” for PASSENGERS 
and GOODS. Lifts of all other types. Sznp ror Lists. 


Archd. Smith & Stevens, 


QUEEN’S ROAD, BATTERSEA. 9810 
Liverpool: 40, Investment Bldgs., 67, Lord St. Man- 
chester: Norman Rowley,3, Barton House, le 


40, KING STREET, COVENT GARDEN, W.O. 


homas Keil and Son, Litho- 
he &o., execute every 
ms Printing oo it pen ly ngraring and 
; Ari Drawing, 
Sek nit Banesh ee on 


(jalloways Limited, 
Maxchester, 


Have about 50 Boilers 
Ready for Delivery. 











7890 


Telegraph Address: ‘‘ GALLOWAY, MANCHESTER.” 


[the Patent Corliss En 


and PATENT ya GEAR ENG 


peed ay ane ogg Be DOUGLAS and GRANT, 
nikier Foundry, Kir! oy = These engines 
are made Horizontal or Beam, 


, Non-Con- 
densing, and Compound. Also — ’ Rice Mills 
and P. Mills, and General Engineers. Machinery 

ieede trucked direct from the premises. 8599 


Refrigerating 


M2chinery 


Patent Carbonic Anhydride System, 
FOR PRESERVING MEAT, 
MAKING IOE, 
AND FOR BREWERIES, &o. 








J. & E. Hall, Ltd, 





DARTFORD, 
And 23, St. Swithin’s Lane, E.O. 9639 
Kh P Batteries. 
. MAINTENANCE 
CONTRACTED FOR. 





4, Gt. Winchester Street, E.0. 
See Advertisement last week, page 69. 9703 
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Royal Indian Engineering 
COLLEGE, Cooper’s Hill, Staines. —The COURS 

of STUDY is arranged to fit an ey for em ae. 
ment in Europe, India, or the Colonies. About FO TY- 
FIVE Students will be admitted in September, 1893. 
For Competition the Secretary of State will offer 
TWELVE Appointments in the Indian Public Works 
Department, ae -. —° 4 ARY, 

ent.—For apply e 
at the College. 9845 


wern House Military 


eny 
Py AND ENGINEERING COLLEGE, 
2, Penywern Road, Earl’s Court, S/W. 
Principal—G. W. DE TUNZELMANN, B. Se., M. LE.E. 
Telegrams, ‘‘ Tunzelmann, London.” 
Complete Courses in Engineering Department 
ualify, Students for entry into Cooper’s Hill and 
dentral Institution ee ae and into 
Engineering Works. Special Courses in Electrical 
Engineering. 
Extensive Laboratories, Dynamo Room, &c. 
Students are regularly sent to the College by leading 
Engineers and Scientific Authorities whose names are 
given on the Prospectus. 9816 





EAST INDIAN § RAILWAY. 
The East Indian Railway 0 feelin is prepared to 


[renders for the Supply and 


LIVERY OF— 
CIRCULAR SAWING MAOHINES, for Cutting 
Steel Rails, 
WROUGHT IRON (Bars, Angles, Sheets, &c.), 
STEEL WIRE WINDING ROPES, and METALS, 
aa Specifications and Drawings to be seen at this 
ice. 


Tenders are to be sent to the undersigned, marked 
“*Tender for Circular Sawing Machines,” or as the 
case may be, not later One o'clock p.m. on 
Wednesday, the 7th day of December next. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

For each Specification a fee is charged, which 
cannot under any circumstances be return 


By Order = the Board, 
P. DUNSTAN, 
Nicholas Lane, London, E. Ny Secretary. 
24th November, 1892. B 29: 








APPOINTMENTS OPEN. 








rystal Palace Company’s 


SCHOOL OF PRACTICAL ENGINEERING. 


THE NEXT — { OPENS ON MONDAY, 
9th JANUARY. 


I. Mechanical Course. Il. Civil Engineering 
Division. III. Colonial Section: Preparation for 
Colonial Life, Electrical Engineering, Marine and 
Mining Divisions, &o. 

Prospectus of the ee in the Library, next 
— oo, Cryetal Pa’ 

F. K SHENTON, F.R. Hist. 8., B 321 
" Soke Educational Department. 








TENDERS. 


INDIA OFFICE, Wuireuatt, 8.W. 
80th November, ig 
THE SEORETARY OF STATE FOR INDIA IN 
COUNCIL is prepared to receive 


ae ; ‘enders from such Per- 
sons as IKON P be ae to SUPPLY— 
ery IPES. 
aan Conditi f O ct may be obtained on 
joation to the ) ae om Genenn of Stores, India 
oe, Whitehall, 8.W., and Tenders are to be de- 


iivered at that Office by Two o'clock p.m. on Tues- 
day, the 18th December,’ 1892, after which no Tender 


will be received. 
J. PARKER, B3 
Director- General of Stores. 


SOUTHWARK & VAUXHALL WATER COMPANY. 
TO PIPE FO FOUNDERS. 


The Directors are prepared to receive 


enders from Manufacturers 
willing to SUPPLY CAST-IRON WATER 
MAINS and SPECIAL CASTINGS, required by the 
ag we 
— cification and Form of Tender may be obtained 
at t Company’s Office, upon payment of 10s. 6d., 
and the same must be sent in not later than the 13th 
of December, 1892, ha nae to the Chairman, South- 
wark and Vauxhall Water Com any, Southwark 
Bridge Road, 8.E , endorsed ‘‘ Tender for Pipes,” 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
Southwark and Vauxhall Water Company, B 347 
Southwark Bridge Road, 30th November, 1892. 











MANCHESTER CORPORATION WATER WORKS, 
HYDRAULIC POW POWER SUPPLY. 
TO ENGINEERS AND IRONFOUNDERS. 
The Water Works Committee are prepared to receive 


[lenders for Cast-iron Tank|¢ 


about 60 ft. by 74 ft. and 9 ft. ~~ STEEL 
GIRDERS and CAST-IRON COLUMNS, to ted 


29 | oil engines and steam launches 


(re Colony.—Technical In- 


struction.—WANTED, INSTRUCTOR to take 
Charge of Technical Department of the Graaf Reinet 
College. The person appointed would be required to 
teach elementary subjects and drawing in the col- 
lege, and to give instruction in the elements of car- 
ntry, metal-working, house construction, farriery, 
c., or some of these subjects, after college hours two 
or three times a week. Passage money allowed. 
pee (first year) £200, with prospect of advance.— 
Apply, by letter, before December 7th, stating age 
and qualifications, with copies of testimonials, to 
GRAAF REINET, 14, Dean’s Yard, ssiseeaaaeat ™ “ 


anted, a Works Manager 


who iheseuabie understands blast —, 

rolling mills, and engineering.—Address, with r 
ferences, stating age, terms, and experience, B 885, 
335 


Offices of ENGINEERING. 
anted, a Young Mining 


ENGINEER to assist in the Management of 
a@ productive gold mine on the Gold Coast, West 
Africa, where experience can be gained. Good salary 
and all found.—Apply to GRUNING & CO., Liver- 
pool. B 34 











anted, a Good Mechanical 


DRAUGHTSMAN ; one with a peeeeee of 
referred.—State a; e 
experience, and salary required, by letter, to H. 
care of Bates, Hexpy & Co., 37, Waibrook, p So 
345 


oung Engineer, having 
studied for three years with great success at a 
leading engineering college, is DESIROUS of obtaining 
EMPLOYMENT with an Engineer engaged in water 
supply or sewerage work; sa not so much an 
ob ect as experience. Full iculars on application. 
OX 578, Szuu’s Advertising Offices, London. B 304 


Ag gencies.—One or T wo(Good 


Class) REQUIRED for London and District, 
by a Gentleman of experience and influence, holds 








first-class tion among and shippers 
of machine metal and hardware; architects, 
surveyors, civil, sanitary, hydraulic, ventilating, 

users. 


heating, and lighting engineers and 

Highest references. London Office. 
Address, ENGINEER, care of W. M. Wits, 151, 

Cannon Street, E.C. B 274 


Ag gency in Austria.—A Civil 


Engineer, late Government Engineer P.W.D. 
India, now retired and residing in Vienna, would be 





9} glad to UNDERTAKE the REPRESENTATION or 


AGENCY in Vienna, where he is well connected, of 
an engineering or other firm, e ially in the iron and 
steel or machine branch. —Applica cations to be sent to 
B 281, Offices of ENGINEERING. B 231 








PARTNERSHIPS, 


eatley Kirk, Price, and 





GOUL' lished 1850), MEOHANIOAL 
and ELECTRICAL VALUERS, AUCTIONEERS, — 


ARBITRATORS, Albert Chambers, Albert 8q., 
chester ; and 49, ueen Victoria Street, London, EO. 
Telegraphic <2 tera 
Manchester Office, Inpicator. London Office, INDICES. 


artnerships.—Gentlemen 


Cpesetinnd engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments — to admit such. References 
are given and required.—W HEATLEY KIRK, PRIOE, 
and GOULTY, 49, Queen Victoria Street, London, E.O., 
and Albert Square, Manchester. 


Epgineering Firms of Good 

REPUTE, open to admit partners or desirous 

of —_— outright, a are requested to communicate with 

the und who have numbers of pen Bs nD 
for such.— HEATLEY KIRK, Nace als ond 

and ‘Alber 








8 | 49, Queen Victoria Street, London, E. 
Square, Manchester. 





TO CONTRACTORS AND WORKERS IN 
CONCRETE. 


A Gentleman who has had 


varied practical experience of all departments 





Wanted, a Foreman to take 


Charge of a Shop where articles of metal are 
manufactured fs in large quantities and of great exact- 
ness. He must be able to manage men, and to arrange 
his work so as to get a maximum production.—Ad- 
1. L., W. H. Smitn & Co., Union| Street, dee 

ham. 330 


(ShicagoExhibition.— Wanted, 

an Engineer to SELL Valuable PATENT. 
Liberal allowance for expenses. Exceptional references 
required.—Address, STEEL, at HORXCASTLE’s, “ee. 
side, London. B 342 


anted, a Well-educated 


Young ENGINEER as a Pupil; must have 
had a few years’ experience in the shops. —Appli- 
cations, giving full particulars as to age, experience, 
education, and salary required, to be addressed to 
NIEL McDOUGALL, Managing Director British Steam 
Users’ Insurance Society, Ltd., Victoria Buildings, 
St. Mary’s Gate, Manchester. B 324 


AS Wanted,to push First- 
class pct yrs gig 5 oe oILs commanding a a large 











te work is prepared to NEGOTIATE with 
persone engaged in the above business with a view to 

s acting as MANAGER or becoming a PARTNER 
on putting ina —_ of Capital.—Communications to 
be addressed to Mr. J. OTTO MACQUEEN, a 
34, Bridge Street, stil ty 


orth, North and Ba. 


ENGINEERING PARTNERSHIP AGENTS, 
61 and 62, Gracechurch Street, London, E.C. 
Telegrams—‘‘ Spero, London.” 


BUSINESSES FOR SALE. 

Steam Launch and Yacht Builders, £2000. 
Export Engineer, including working capital, £2000. 
Boiler and Ship Repairing, East Coast, £400. 
Repairing and Implement Engineers, South of oy 
Smith and Millwright, East Coast, £2500. [£1700 
Ironfounder and Engineer (part can remain), £18000. 
Engineer and Ship Builder (old established), £6000. 

Apply, ae NORTH & CO., as ton 

ARTNERS WANTED. 
General Bagineering, West of England, £3000 to £4000. 
General Engineer, Yorkshire, £1000. 
achine Tool Works, Yorkshire, £2500, 

Marine Engineer, South Coast, £1500. 
Also others. 
Apply, NORTH, NORTH & O0O., as above. 











BOX 22, Post Office, Liverpool. 9698 








at their Hydraulic Power Station, Gloucester Street, 
Manchester. 

Drawings may be seen, and printed 8 
and Form of Tender obtained, on ap; ion at the 
Water Works Offices, Town Hall, anchester, on 
payment of One Guinea, which will be returned on 
receipt of a bona fide Tender. 

Sealed Tenders, endorsed ‘‘ Hydraulic Power : Tender 
for Tank, Girders, &.,” and addressed to the Chairman 
of the Water Works Committee, must be forwarded to 
Mr. T. H. G. Barrey, Water Works Offices, Towr Hall, 
Manchester, on or before Monday, the 19th December, 
1892. The Contractor will be uired to commence 
the work of erection of tank, &., by the end of March 
next, and to completely finish the game within two 
months after that date. 

The Committee do not bind themselves to accept the 
lowest or any Tender. 


rder, 
WM. HENRY 7 TALBOT, Town Clerk. 

Town Hall, Manchester, 
25th November, 1892. B 819 


To ENGINEERS. 
The METROPOLITAN “ASYLUMS BOARD are pre- 
pared to receiv: 


[lenders to Supply and Fix 


HOT WATER SUPPLY and WARMING APPA- 
RATUS at the recently erected additions to the 
Administrative Buildings at the Western Fever 
Hospital, Seagrave Road, » 8. W. 

The plans may be seen, and a ‘copy of the Specifi- 
cation and Form of Tender obtained, at the Offices of 
the Architects, Messrs. A. & C. HARsTon 15, Leaden- 
hail Street, E. 6, between the hours of Ten’ * and 
Five p.m., upon ment of a deposit of Three 
Guineas, which w 


upon receipt of a 
bona Tender for the works. 
ed Tenders, endorsed ‘‘ Tender for Engineering 
Work, Western Hospital,” must be delivered at the 
oe "Offices of the Board, Norfolk 5 Sos yen 
t, Strand, W.C., by or before Four o'clock 
on a elsuear the 14th day of December, 1802. 
The Board do not bind themselves to ite. the 
lowest or any Tender. 


rder, 
T. DUNCOMBE MANN, Ch Clerk to the Board. 


Norfolk House, Norfolk Stree, St Strand, W.C., 
28th November, 1892. 


ification 








SITUATIONS WANTED. 


Blast Furnace Manager Seeks 


RE-ENGAGEMENT.—Address, B 227, we 
of ENGINEERING. B 227 


Gentleman(A,M.I.C.E. and 


M.L.M.E., 42) of wide experience AT HOME 
and ABROAD in the man ement of ENGINEERING 
pt ong is OPEN toa RE-ENGAGEMENT. Highest 

—Addrees, B 289, Offices of ENGINEERING. 


Mechine Tunnelling.—To 


Contractors and Mining Engineers. —A prac- 
tical machine tunneller, with 20 years’ experience, is 
tes pared to CONTRACT for or SUPERINTEND 

eadiog Driving by Machinery, guaranteeing hi 
rate of speed. 
pone rospecting and subaqueous boring by means of 
iamond drille.—Address, B 338, Offices of ae 
ING. 











Advertiser has also experience in 





rectanns Engineer, of 1 Ii 
rience in steel and iron works, is 
OPEN  anped an ENGAGEMENT as Engineer or M: er, 


or neon small amount of capital might be in “oe 


Address, B 340, Offices of ENGIxEERING. 


Mie noes First- Certificated 


B. gona Engineer is pds 4 to ENGAGEMENT ; 
r permanent ; would represent first-class 
nen” at poy A By Exhibition, paar nang B 341, = 
of ENGINEERING. 841 


D2ughtsman (age 31), ne 


ed to general engineering, distillery and 











Hs gineer, with Capital,is Open 
to NEGOTIATE for a PARTNERSHIP in a 
sound established business, oneineetieg or manufac- 
turing.—SAUNDERS, 2, Anglo Villas, Filey. B 326 


nvestment.—£500 to £3000. 


No Agents.— Mercantile or Industrial Firms who 
are solvent and. a a profitable trade may commu- 
nicate with IN TOR, care of Mesers. DEAcons’, 
Leadenhall Street E E.C. B3 








Post Free 7d. 


A Summary of the New 


PATENT ACT, 1888. By W. LLOYD WISE 
(of Lincoln’s Inn Fields, London), Bs ag of the In- 
stitute of Patent Agents, M. Inst. M.E., M. Iron and 
Steel Inst., Assoc. Inst. C.E., Assoc. Inst. N.A. 
Reprinted from ENGINEERING. 
London : ices of a 35 & 36, Bedford 
Street, Strand, W °C. 9749 











FOR SALE. 
Meo Tools, Lathes, Plan- 
Pere eR Te 


Lmirsp, New Southgate ; and 172, Fen- 
ponte Shack London. 9464 


Re Sale, a Galloway Boiler, 


28 ft. by 7 ft.; good as new.—Address, . 270 
Offices of ‘ENGINRERING, 


Fe. Sale, Three Steel ae 


shire BOILERS, 30 ft. long by 8 ft. diam., for 

100 Ib. W.P.; also Three Steel Lancashire BOILERS, 
26 ft. ons by 7ft. diam., for 100 lb. W.P. —SPURR, 
NMAN & CO., Lrp., Boilerworks, Wakefield. B12 


or Sale, the Business of a 
Manchester Mechanical Valuer and Arbitrator 
(Established 1854) together with the Books, —— 
Furniture, &c.; first-class opportunity. —Apply, F 
DENTON, 1, Hartwood Road, Southport. B 326 


Fe Sale, by Private Contract, 


an old- established BUSINESS of Engineers se 
Ironfounders, situated in the Midlands, capable of 
employing 70 hands; part of {x0 money can be 
left on mortgage. —Apply, RB M. WOOD & CO., Solici- 
tors, Birmingham. B 287 


o be Sold, as aGoing Concern, 


small Sesteaning and Foundry BUSINESS, 
manufacturing patented and otherspecialities in good 
demand. Works situated in county town ‘one hour 
from London. Capital required, £3,500.—Address, 
B 226, Offices of ENGINEERING. B 226 


()'4-established Engineering 


BUSINESS in Yorkshire for DISPOSAL, under 
special circumstances. Works and Plant capable of 
employing 150 hands easily. Bears a high reputation 
for its products, chiefly heavy engineering tools for 
British and Foreign Governments and most of the 
principal engineering firms. Although a current 
going concern an exceptionally low price will be 
taken, Freehold Land, Buildings, Plat and Contents 
under £10,000 for an immediate purchaser.—Apply to 
WHEATLEY KIRK, PRICE & GOULTY, 49, Queen 
Victoria Street, London, E.C. B 288 


j ike Sale, a Good Engineering 
SMITH’S PLANT in a shipping port, near 
docks. Established a number of years. Only Princi- 





























218 | pals dealt with. Includin yar oF tools and 
premises, price (without stoc 5.) £2500 dd _e, 
Offices of ENGINEERING. 





Sale, One Double- side 


or 
by PLANING MACHINE, to _— 10 ft. long and 
2ft.6in. high, with Table. By Hulse, Manchester. 
In perfect working order. TO BE SOLD, cheap. 
Apply, THOS. ROBINSON & SON, Lm., Engineers, 
Rochdale. X 950 


econd-hand Tools for Sale: 


21 in. centre 18 by self-acting Surfacing Brake 
Lathe, 16 horse ‘‘Otto,” 4 horse Vertical Engine, Plan- 
ing Machines, 6 in, Shaper, Screwing Machine, Punch 
and Shear for 1 in., Bending Rolls, Boilers, dle 
Multi sdeeeg es of every description, Mortar 
Mills, Woodworkers’ Tools, &. nd 2 stam: 
to BRITAL IA COMPANY, Colchester, for Mi 
Register er | details of over 4000 lots for so 
besides list ~~ Tools, &c., Wanted. 
London eebea! 100, Houndeditch. 9489 


Rails, &ec., for Sale.-—500 tons 


46 to 66 Ib., and 60 tons 14 Ib. and 20 and 28 Ib. 
FLANGE RAILS. All nearly new; cheap clear. 
_ quantity Fish Plates, Bolts, rao Dogs, 

Sleepers, &c.—Address, B 309, Offices of ENGINEERING. 











B 309 
yr Sale, One each,2,7, and 10 


Loco. CRANES ; two 10- on 39 tt. span Over- 
head Steam Travellers ; one 3-ton Steam Portable, and 


201 two 8-ton Hand Portable Cranes.—Address, —— 
0 


Offices of ENGINEERING. 





WANTED, &c. 


Witter Heaters.— Wanted, at 


once, MANUFACTURERS’ QUOTATIONS 
ant full particulars. —Ap; pply, JAMES ARMSTRONG 
and CO., Limited, Laundry Engineers, 116, oo 
Victoria Street, London, E.0. 323 


anted, Good Second-hand 


18-in. or 20-in. CENTRIFUGAL PUMP, ora 

pair of equal capacity might be entertained ; no use 
a in first-rate condition and by good maker.— 
— rice and particulars as to where can be 
to B 305, Offices of ENGINEERING. B 305 














PUBLICATIONS. 





agons, &c., for Sale.— 
Seventy 6, 8, and 10-ton Ballast or Mineral 
WAGONS; one hundred 4-yard end and side-tip 
Wagons; fifty 8-ton Coal Wagons, side and ae 

pear vl thirty 10-ton side and end doors, with 
g buffers; ninety 3-yard Tip Wagons. All a. 
ay and very low price.—Address, B 311, Offices of 
ENGINEERING. B3l1 


Gx 30 by 7 Two-flued Boilers 


(no cross a for 50 1lb., FOR SALE. Must be 
removed; £85 each. One 21 ft. by 6 ft. 6 in., 75 Ib., 
£120. One 17 ft. by 6 ft., two flues, 50 Ib., £60. One 
20 ft. by 5 ft. 6 in., one flue 60 to 70 Ib., £75. 
Two 80 ft. by 7 ft., for 70 Ib., and one 30 ft. by 7 ft. for 
80 Ib., and six others for 60 to 70 lb.—Address, 4, 312, 

Offices of ENGINEERING. B 312 








Economics of Iron and Steel. 


By H. J. SKELTON. 

A plainly wiles book Lor py B = a ve iron, 
wrought iron, cast iron, an and sec- 
tions practicable, and cnitable tes seed = to myth B 150 
Octavo, pp. 344, Illustrated. Price 5s. of all Booksellers. 


“ A Careerin India,as Affected 


by the continued Depreciation of the Rupee 

and the non- y rulfiiment of _ promises yd by the 

Government.” Based on the Report lect 

— 4 1890. Price 3d. B 328 
E. W. ALLEN, 4, Ave Maria Lane, E.C. 





Vertical Inverted Cylinder 


ENGINES FOR SALE. One each 64, %, - 

12 and 13 in. cylinders. Also Horizontals, 16, 17, 
and 23 in. cylinders, and one 30-in. condensing ; a 
one vals each 9, 15, 30, 34, and 42 in. cylinders. One 
each 10 and 14-HP. Vertical ~~~ 5 and Boilers 
more Roan ae cg 313, Offices of ENGIN — 


L° oco. Engines for Sale at Low 
Prices. One each, 6, 9, 94, 10, 12, and 13 in. 
cylinders, four and six- -wheels —— in excellent 
condition.—Address, B 314, Offices of eens x a 








bre’ work, DESIRES ENGAGE: ENT.—Addrese, 
B 337, Offices of edly B 337 
A ppointment Wanted by 
oung Eogineer (26); well educated ; good 
draughtem: at calculations. 
Apply, A. RB -» 17, Sussex Street, Rochdale. B 293 





entleman's Son (age 23), 


ears’ experience mechanical ring, 
Wishes’ to aden Civil Engineer as Aveistant * ealar of 
no immediate consequence.—Addrees, B 303, ces 
of ENGINEERING. B 303 








“Patents for Inventions 
1 ARDINGHAM eee tor ek, 


London : 


iP 25-HP. Undertype Semi- 
portable ENGINES FOR SALE, for bere 4 
driving, pumping. Also one each ditto, 14, 25, 40- 

J yy 2 One 16-HP. ‘‘ Otto” Gas Engine, £170; 





HP. Stoc not worked six months, '£250.— 
pn B 815, Offices of ENGINEERING. B 315 








= 


a 


cet 


Dec. 2, 1892.] 


ENGINEERING. 








Fu Sale, Two 10-ft. Guibal 

FANS; 70 on 1l in. and 13 in, Pump Pipes ; 
50 tons 4-in, Flanged Pipes ; 60 tons 6, 10, and 12 in. 
Socket Pipes; 300 ya’ 3 sheet-iron Air Tubes ; and 
10,000 ft. 2, 3, and 4 in. pacar re 28 Pipes ; also 250 
yards 8-in. Steel Tubes. —Address, B 316, Offices of 
‘ENGINEERING. B 316 





i Sale, 3-ton Shingling 
HAMMER ; 3-ton Forge Hammer ; three Roots’ 
Blowers, Nos. 3, 5, and 7, by Thwaites. —Address, 
B 317, Offices of ENGINEERING. B38l7 


Six Shearing Machines for 


SALE, engine driven, for cutting 1 in. to 6 in. 
thick ; for plates, bars, angles, scrap ; and three hot- 
iron Saws.—Address, B 318, Offices of a 


Rolls, Boiler Makers’, 6 ft. 


long, and Punching and pew te Machine 
SELL CHEAP to save removal.—SILVESTER SMITH, 
107,Granby Row, Manchester. 


Tpthes and other High-class 


MAOHINERY as supplied to leading firms. 
ANDREW HAWORTH, West End Iron Works, 
Sowerby Bridge. B 302 


A Large Assortment of Engi- 


neers’ and Boilermakers’ MACHINES, Tools, 

and Stores. Also various Lancashire and Cornish 
Boilers, Horizontal yor Cranes, and other Plant 
and Machinery, FOR SALE.—Apply to SNOWBALL 
and CO., Mechanical Valuers, Side, Newcastle-on- 
Tyne. B 331 


Piate-edg -edge Planing Machine, 


ee 5 ft.; suitable for butt plates. Makers: 
Craig an ¢ Donald. In first-class order. 
Apply to J. MONKHOUSE CARTMELL, 35, West 
George Street, Glasgow, where it may be seen. 9649 


ranes.— 2, 3, & 5-ton Steam 
DERRICK CRANES, 55 & 60 ft. jibs, in splendid 

order ; iN immediate delivery. —ROBERT A. KING and 
CO., 54, St. Enoch Square, Glasgow. B 222 


namos, Several Second- 
hand FOR SALE.—Write to CARTMELL, 35. 
West George Street, Glasgow, for particulars an 
prices. 9649 


100 ee noe comprising 


Lathes, Drills, Planers, Shapers, Engines, 
team Hammers, &c., now ready.—For list apply, 
SCOTT BROS., Halifax. See Illus. Advt., ‘last wee 


Ready for Delivery, High- 


class new 6 ft. Radial DRILLING MACHINE, 
one ditto 4 ft. 6 in. radius, and one 5- ry OO. ent 
STEAM HAMMER.—GEO. BOOTH & Centra 
Ironworks, Halifax. 


er Sale—One Twin tae 


zontal Compound Condensing STEAM ENGINE 
(by Yates and Thom, Blackburn), of _— 1000 LLHP., 
with Barring Engine and Water Heate 
am Overhead Travelling CRANE, spanning above 


“Teo. ‘Steam BOILERS (by Yates and Thom, Black- 
burn), 30 ft. by 8 ft. 3 ia., three flues for 120 Ib, pres- 
sure. 



































The above Machines are for Sale owing to Belton- 
ford Paper Works, Dunbar, N.B., being destroyed by 
fire, and the Proprietors, Messrs. "ANNANDALE AND 
SON, Liurrep, at the above address, will be glad to 
give further particulars and treat with pro 
buyers. 262 


6 - HP. Combined Vertical 


STEAM ENGINE and BOILER, with 6 ft. pan 
MORTAR MILL on high travelling wheels, cheap for 
cash, deferred payments, or on special terms of hire 
and ‘purchase. —Apply, BARROWS & 0. 3 .» Limited, 
Engineers, Banbury, Oxon. 8580 


ocomotive Boiler. — One 

20 HP. Nominal (equal 50 LHP ) New LOCO- 
MOTIVE BOILER of the best Siemens-Martin steel 
plates, working pressure 80 lb., with enlarged firebox 
for burning wood and inferior fuel, with all fittings and 
mountings complete, guaranteed of the best materials, 
workmanship, and finish throughout, TO BE SOLD 
os .—For particulars and price apply to a 

.» Engineers, Globe Works, Lincoln, B3' 


Ye Locomotives, 4 or 6 

ship equal to coupled. Egon A and workman- 

to Main Line —Apply to R. ; w. 

SWwEHORN, LESLIE & rs, ‘ao 
aa Tyne. See Advt.'last week, page 59. 


N*;: Steam Boilers, Heady 


FOR IMMEDIATE DELIVERY. 
ct Vertical Boiler, 11 0 x 4 0 with 4 cross-tubes. 














10 ” ” 9 0 ” 4 0 ” 4 ” 
8 ” ” 8 6 ” 3 6 ” 3 ” 
6 ” ”» yf 6 ” 8 3 ” 3 ” 
5 ” ” 7 0 ” 3 0 ” 2 ” 
a ” ” 6 6 ” 2 9 ” 2 ” 
3 on » 60, 26 » : ” 
2 50 26 


Also 3,4, and 6-HP. vert es iow lers. 








“THE SPECIALISTS’ 


A New Series of Handbooks for Students and Practical Engineers. 
Crown 8vo, Cloth. With many Illustrations. 





LIGHTNING CONDUCTORS AND 

Pr ag Ty By Professor OLIVER J. 

DGE, D.Sc., F.R.S., M.Inst.C.E. With numerous 

Hituatrations. "Lbs. 

‘*How they are essential, and in what manner they may be 
made most effective, is elaborately shown in the Professor's 
COMPREHENSIVE AND MOST INSTRUCTIVE TREATISE, Which is the 
work of one of our best authorities on modern theories of elec- 
tricity and their practical application."’—Times. 

THE DYNAMO. By C. C. HAWKINS, 

A.LE.E., and F. WALLIS. (Un the press. 


ELECTRIC TRANSMISSION OF 
ENERGY, and its Transformation, Subdivision, and 
Distribution. A Practical Handbook by GISBERT 
KAPP, C.E,, Member of the Council of the Institu- 
tion of Electrical Engineers, &c. With numerous 
Illustrations. Third Edition, thoroughly revised 
and enlarged. 7s. 

Oy speak too highly of this admirable book.”—Elec- 
trical Review 
“The book is one of the most interesting and valuable that 
has appeared for some time.”"—Saturday Review. 

ELECTRIC LIGHT CABLES, AND THE 
DISTRIBUTION OF ELECTRICITY. By STUART 
A. RUSSELL, Assoc, M. Inst. C.E. With 107 Ilus- 
trations, 73s. 6d. 


“a BOOK OF VERY GREAT VALUE.” —Electrical Review. 


THE TELEPHONE. ig Aa H. PREECE, 
F.R.S., and J. MAIER, Ph With 290 Illustra. 
tions, Appendix, Tables, and full Index. 12s. 6d. 
Mr. Rotuew, Director of the Swiss Telegraphs, the greatest 

authority on Telephones on the Continent, writes :—‘t Your book 

is THE MOST COMPLETE WORK ON THE SUBJECT WHICH HAS AS YET 
biases t is, and | will be for a long time to come, the book of 








r the 
** Messrs. , Breses and Maier's book is the most comprehensive of 
the kind, and it is CERTAIN TO TAKE ITS PLACE AS THE STANDARD 
WORK ON THE SUBJECT.”"—Electrical Review. 
This work has been translated into French, German & Spanish. 





HYDRAULIC MOTORS: TURBINES 
AND PRESSURE ENGINES. For the x -y En 
neers, Manufacturers, and Studenta. et 
BODMER, A. M. inst. C.E. With ares Situs: 
trations. 14s, 

“A distinct acquisition to our technical literature.”"—Zngi- 
neering. 


ALTERNATING CURRENTS of ELEC- 
TRICITY. By THOMAS H. BLAKESLEY, M.,A., 
M Inst. C.E. Third Edition, fn pm 53. 

“It is written with great cl 
ment.”—Electrician. 


ON THE CONVERSION OF HEAT 
INTO WORK. A Practical Handbook on Heat- 
Engines. By WILLIAM ANDERSON, M.Inst.C.E. 
With 61 Mlustrations. Second Edition, revised and 
enlarged. 6s. 

“The volume bristles from beginning to end with practical 
examples." —Electrical Review. 


THE ALKALI-MAKERS’ HANDBOOK. 
Tables and Analytical Methods for Manufacturers of 
Sulphuric Acid, Nitric Acid, Soda, Potash and Am- 
monia. By Professor GEORGE LUNGE, Ph.D., and 
F. HURTER, Ph.D. Second Edition, enlarged and 
thoroughly revised. In crown 8vo, with Illustra- 
tions, 10s. 6d. Strongly bound in half leather, 12s. 

“Tuat Excettent Boox.”—The late Professor W. Ditrmar. 
“It is an excellent book, and ought to be in the hands of 
every chemist."—Professor J. HumMEL. 


COLOUR IN WOVEN DESIGN. By 
Professor ROBERTS BEAUMONT, of the Textile 
Industries Department, The Yorkshire College. 
With 32 Coloured Plates and numerous Illustra- 
tions. 21s. 

‘An excellent work on the application of colour to woven 
design."—Textile Manufacturer. 


of state- 








Lonpon : 


WHITTAKER & Co., Paternoster SQuaRE. 9461 








“CROSBY LOCKWOOD AND SON’S NEW BOOKS. 





Just Published. Crown 8vo, with 184 Illustrations, 6s. Cloth. 


TOOTHED 


GEARING 


A PRACTICAL HANDBOOK FOR OFFICES AND WORKSHOPS. 
By a FOREMAN PATTERN MAKER, Author of “ Pattern Making,” &c. 


SUMMARY OF CONTENTS :—Principles—The Formation of Tooth Profiles—Prope 


jons of Teeth— 


Metheds of Marking Tooth Forms—Involute Teeth—Some Special Tooth Forms—Bevel Wheels—Screw 


Gears—Worm Gears—Helical Wheels—Skew Bevels—Variable and other Gears—Diametrical 


Pitch—The 


Odontograph—Pattern Gears—Machine Moulded Gears—Machine Cut Gears—Proportions of Wheels. 





By the same Author.—Second Edition, Revised, with Additions. Crown 8vo. 7s. 6d. 


| OCKWOOD'S DICTIONARY OF TERMS USED 


in the Practice of Mechanical Engineering, aepene upwards of 6000 definitions. 


PATTERN MAKER, Author of “‘ Pattern Making,” 


By a FOREMAN 


“* We have always. found the work of very great service, and seldom consult its pages in vain.” —Mechanical 





World. 


Electric Ship-Lighting. A 


Handbook on the Practical Fitting an mecaine 
of Ships’ Electrical Plant. For the Use of Ship Owners 
and Builders, Marine Electricians, and Sea-going 
Engineers in charge. By JOHN WwW. URQUHART, 
a Crown 8vo, with $8 Illustrations, 7s. 6d. 

C) 


The Naval Architects’ and 


SHIPBUILDERS’ POCKET-BOOK of Formulz, 
Rulesand Tables, and Marine Engineers’and Surveyors’ 
wit -book of Reference. By CLEMENT MACKROW, 

A. Fifth edition, revised and greatly enlarged. 

<< 8vo., 700 pages. 128. 6d. Leather. 

ihe book is one of exceptional merit. It should 
be used by all who are engaged in the construction or 
design of vessels.” —Engineer. 








Electric Light; its Produc- 


tion and Use. By J. Ww. URQUHART, Elec- | Tra, 


trician, Author of “‘ Dynamo Construction,” &c. Fifth 
Edition, Revised, with Additions, 430 ea with 153 
Illustrations. Crown 8vo. 7s. 6d. 

‘* The whole ground of electric lighting is more or 
less covered, and explained in a very clear and concise 
manner.” — Electrical Review. 


A Pocket-book for Miners 


and METALLURGISTS, comprising Rules, 
Formulz, Tables and Notes, for use in Field and Office 
Work. By F. DANVERS POWER, F.G.S., M.E., &. 
Foap. 8vo. 9s. Leather. 
** A marvellous compendium which every miner who 
desires to do work rapidly and well should hasten to 
buy.”—Redruth Times. B 344 








Loypon: CROSBY LOOK WOOD & SON, 7, Stationers’ Hall Court, E.O. 








K. & F. N. SPON'S RECENT PUBLICATIONS. 





Fourtn Epition. Enlarged and —— with 29 Folding reg? and 497 Illustrations in the Text, 
Pages, Demy 8vo. Cloth, 24s. 


Dynamo - Electric 


Machiner 


A Manual for 


STUDENTS OF ELECTROTECHNICS. 


By SILVANUS P. THOMPSON, D.8e., B.A., F.R.S., M.LE.E., Principal of and Professor of Physics 
in the City and Guilds of London Technical College, Finsbury. 





With Illustrations, 472 pages, French Morocco, Limp, Gilt Edges, Post 8vo, 12s. 6d, 


The Miners’ Pocket Book. A Reference Book 


for Miners, Mine Surveyors, Geologists, Mineralogists, Millmen, Assayers, Metallurgists, and Metal 


Merchants, all over the World. 


By OC. G. WARNFORD LOCK, Member of Council of the Institute of Mining and Metallurgy ; 
Author of “ Practical Gold Mining,” &c. 





With 56 Folding Plates, 4to, Cloth, £2 2s. 


oll Turning, 


for Sections in: Steel 


and Iron. 


Working Drawings for Rails, Sleepers, a Bulbs, Ties, Angles, &c.; also Blooming and Cogging 


for Plates and Billets. By ADAM SPENCER. 





With 58 large Plates, 200 Pages, Demy 8vo. Cloth, 288. 























Loco.-type, Cornish, and Boilestoorer.| Dumps and Pumping Machinery. Parti. By 
THE GRANTHAM GRAN AND Th igen 9 . COLYER, M. Inst. C.E., M. Inst. M.E., Author of “Hydraulic Machinery,” &. 
Ssconp Epition. Revised, Enlarged, and new Matter added. 
Nev Boilers for Sale. 
With 278 Illustrations. Crown 8vo. Cloth, 7s. 6d. 
Steel Return-tube LAUNCH BOILER, 
Att. diameter by 6 ft long, with 1 ft. 9 in. fue, and 3 The Construction of Pump Details. By Philip 
2-in, brass tubes, 84 equare surface, suit- R. BJORLING, Author of “‘ Handbook of Pump Construction,” 
syne New LOO. King prow across front, 1 ft. 8 in 
One New ° . 
across arch, 2 ft. 7 in. high, Sh Sin. by ith 6 in, London: BE. & F. N. SPON, 125, Strand. 
barrel, : 28°17 in.» tubes, suitable’ for 80 ib. working 
pressure. NEW YORK: 12, CORTLANDT STREET. B 232 
One each 10,8, 6, 6, 4, 3, 2 and 1 HP. standard size} __ site _ 
VERTIOAL BOILERS. — 
TICnE Bolte dueonkiy crechondods Willen Fu Sale, 70,000 ft. Weldless FR Sale, on Hire Purchase. 
tubes, euitable 1 tor 00 is won STEEL TUBE, 4} in. by 4 in., screwed and —MACHINERY of every description supplied on 
One Second ABLE ENGINE with socketed, and ready for shipment ; to a pres- pete Bo grower: or for cash. New and Second- 
new fue bor, the Se sane, and thoroughly over- | sure of 22501b. per square inch. Also any other tubes. Write for Circular. Ins Stock, including 
hauled ; nearly yak new. —Samples may be obtained -" or Po viewed at, Tathes = — er Hy = - ines, Saw Benches, 
r apply to ABBOTT’ & O0., | THE NNESMANN TUBE CO., L1p., Landore, | Band Saws, &., &c.—ROWLAND G. FOOT and CO., 
Ne -on-Tren' F Ys R.S.0., South Wales. B 244 | 12, Great St. Thomas Apostle, ‘laa E.C, 9788 





AUCTION SALES. 





VALUABLE Ppp ay WORKS IN 
NCHESTER. 


Re THOMAS Re & CO., Liurrsp, 
In Voluntary Liquidation. Upset Price, £6000. 


TO BE SOLD BY PUBLIC AUCTION, by Messrs. 


Wheatley Kirk, Price and 


GOULTY, at the Albion Hotel, Piccadilly, 
Manchester, on Turspay, the 13th Dxcemaer, 1892, at 
Four for Five o’clock in the afternoon, in One Lot, and 
subject to the Conditions of Sale to be then and there 
preduced, and which may be inspected at the Offices 
= the Vendors’ Solicitors three days before the day of" 

e: 

All that the Important and Established ENGI- 
NEERING WORKS of Thomas Barraclough and Ce., 
Limited, hitherto carried on at Whitley Street, Roch- 
dale » Manchester. The Company has large and 
valuable connections in England and aby 
of telegraph and electric cable and also 

for a ber of specialities, such as hemp 
and wire rope machines, « cotton — and cotton | band 
machines, coir fibre 
Ronalds’ patent spinning enon &c. The machi- 

nery and plant consist of Lathes, Slotting, Drilling, 
and Boring Machines; Steam Hammer, two 10-ton 
fe Cranes, &c., also a very large assortment 
of valuable patterns, ether with the stock and 
stores therein. The Works are held on lease at a 
yearly rental of £286 5s., and are conveniently situated 
and well adapted to the requirements of the businese, 
and capable of extension.—For further particulars 
and cards to view apply to the AUCTIONEERS, 
Albert Chambers, Albert Square, Manchester, or 49, 
Queen Victoria Street, London, E.O.; the Liquidator, 
ALyrep Toneux (Mesers, Edwin Collier and Co. » 
Chartered Accountant, 44, Brown Street, Manchester ; 
or to Messrs. CROFTEN & Craven, Solicitors, 36, 
Brazennose Street, Manchester. 


hroad as makers 














Tuurspay, 15th Decemper, 1892. 
AVONDALE IRON CO., Limited.—In Lrquipation. 


Wheatley Kirk, Price and 
GOULTY are tastmastnd by the Liquidator, 
Charles 8S. Ware, Esq., to SELL by PUBLIC AUCTION 
at the Royal Hotel, College Green, Bristol, on TauRs- 
DAY, 15th DECEMBER, 1892, commencing at Four p.m. 
rompt, in One Lot, the IMPORTA FREEHOLD 
ORKS, situate on the banks of the River Avon, 
about six miles from Bristol, and half-a-mile from 
Keynsham Station, on the Great Western Railway. 

The Land comprises 9 acres 3 roods 21 perches, 
having extensive fron’ on each side of the River 
Avon, and includes a Filter Reservoir 253 ft. by 66 ft. 

The whole of the Buildings are of a most substantial 
character, lofty and well lighted; constructed of 
dressed rubble stone with white brick facings. The 
following are ae ncipal = :—Smithy and Pick- 
ling Shop, 153 ft. by 44 ft. ; nme Shop, 134 ft. 
by 51 ft. ; Watchman’s Cntbine conveniently arranged 
Offices ; Fitting Shop, 64 ft. by 37 ft.; Corrugating 
Shop, 144 ft. by 33 ft. ; Stores; Drawing Office; Pack- 
ing Shop, oy ft. by BA ft. 5 Saw Mill + Case Shop, 
200 ft. by 51 ft.; Boiler Shop, 70 ft. by 41 ft.; octa- 
gonal Chimney, 175 tt. high. The Works are Lighted 
throughout by Electricity, and are intersected by 
mway which conveys goods from the Barges right 
into the Shops. 

The Motive Power and Going Gears and the Fixed 
Plant and Machinery are all new, and of the latest 

pe, many of the Machines not having yet been used. 
hes include three sets of Automatic Galvanising 

pparatus, powerful Yo Ridge Pressing, 
Straightening, Curving, Cutting, and other Machines, 
Single and Compound Engines, two 50-HP. high- 
pressure Boilers, and Steam Crane : also two extensive 
Jetties or Wharves on the river side. 

Particulars and Plans may be obtained, gratis, from 
the Liquidator, Cuarues 8. Wars, Esq., Chartered 
Accountant, Shannon Court, Bristol; and from the 
Auctioneers, WHEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, E.C. ; and Albert 
Chambers, Albert Square, Manchester. (Telegrams, 
* Indices, London") 

Conditions of Sale may be seen at the Offices of 
Messrs. Bayan, Hancock, Stracnan & Co., Solicitors, 
Baldwin Street, Bristol; or Messrs. Daneur & Cart- 
WRIGHT, Solicitors, St. Stephen Street, Bristol. B 332 





PRELIMINARY. 


TO ENGINEERS, ELECTRICIANS, BRASS 
FINISHERS, AND OTHERS. 


W heatley Kirk, Price and 
GOULTY are instructed to 
SELL BY AUCTION, 
On Frivay, 16th Decempzr, 1892, commencing at 
Twelve o'clock prompt, at 
33, King Street West, Manchester, a quantity of 
NEW HIGH-CLASS MACHINE TOOLS, 

Catalogue to include Screw-cutting, Hand, and 
Treadle Lathes, al and Pillar Drilling Machines, 
Vertical and Horizontal Milling Machines, Cold-iron 
Saw, ‘Trent’ Gas Engine, “Trusty” Gas Engine, 
and sundry other Machines, 

Further particulars in Catalogues to be obtained 
shortly from James Dorr, Eeq., Chartered Accountant, 
Barum House, Halifax ; or from the AUCTIONEERS, 
Albert Chambers, Albert Square, Manchester, and 49, 
Queen Victoria Street, London, E.C. 

Telegrams, “* Indicator, Manchester.” B 334 





In the matter of the LUCIGEN LIGHT COMPANY, 
Lrp., 24, Page Street, Westminster. 


TO RAILWAY CONTRACTORS, BUILDERS AND 
OTHERS. 


r. Edward Willis has Re- 


ceived Instructions from the Official Receiver 
in Companies Liquidation, to SELL by AUCTION, 
without reserve, on the above sd rym on THURSDAY, 
the 8th day of Decemser, 1 at Eleven for Twelve 
o'clock, the STOCK and UTENSILS in TRADE, and 
EFFECTS, comprising a quantity of new Steam Belt 
and Hand-power Compressors, Portable and Steam 
— and Demon Lamps complete; a Pyrigen 
Furnace, 200 Riveted Galvanized Iron Tanks, about 
8 tons of Iron Castings, Vices, Brass and Copper 
Fittings and other Effects. 
Catalogues free of the AUCTIONEER, 90, St. 
Andrews, Uxbridge. B 343 


For Continuation of Small 
Advertisements see Pages 4 
and 74. 








4 


ENGINEERING. 





[Dec. 2, 1892. 








THE ORIGINAL PATENT 


SPHINCTER ¢ GRIP 


“HE 


Flexible indiarubber r Armoured Hose. 
Durability “f ond — Flexibility of Indiarubber 
and Guaran 
PRACTICAL ICALLY INDESTRUCTIBLE. 
For Water, Steam, Gas, Air Suction, Hydraulic, &. 
Made to withstand internal or external pressures up to 
6 tons on aon hg Beware of worthless imitations. 


INFRINGEMENTS WILL BE PROMPTLY PROSECUTED, 





REGISTERED STATIONERS’ HALL. 
Eclipses all Hoses. _ Price Lists on application. 
NEW REGISTERED BRAND— 
- HERCULES SPECIAL DELIVERY”(1.8.D.) 
Guaranteed 10 Years. Samples & Price Lists post free. 


The Sphincter r Grip Armoured Hose Co. , La, 


TELDS, LONDON, E.0. 9864 


BULLIVANTS’ 


ONE-THIRD THE WEIGHT OF HEMP. 
ONE-EIGHTH THE WEIGHT OF CHAIN OF 
EQUAL STRENGTH. 


PATENT FLEXIBLE STEEL 

















DISINTEGRATORS, CRUSHERS & BONE MILLS. 


The Machines we have so long Manufactured for London 
Middlemen we now sell to Buyers direct at greatly 


SUH 


y 


Reduced Prices. 


GRINDING MILLS 
ano 


DISINTEGRATORS. 


<= 


=i 
=e 


ena 


PLEASE WRITE FOR CATALOGUES TO 





BARRY, HENRY & CO., Ltd., ABERDEEN, 


3 and 4, Lime Street Square, London, E.C. 


9371 





PATENT AGENTS. 





A llison Bros, Pa Patent ents 
py Lane, IANIOAL DRAUGHT British, 
Patents ined. Searches 





atents.—E. P. Alexander 


and SON, Pe Chasteaed lash. Daten 5 ‘te, 
19, Southampton Buildings, Chancery 
All business relating to British row! Forelen P Patente, 
Designs and Trade ks transacted on moderate 
terms. Pamphlet and general advice gratis, 
‘elegrama, ‘‘ London.” 
ESTABLISHED EIGHTBEN YBARS. 585 





rewer and Son, 

PATENT AGENTS, EsrasuisHep 1844. 

sale PA! XS LANE, LONDON, 
80, East Parapg, LEEDS. 9358 





T° Inventors. — Harris and 
MILLS, Patent Agen’ 


te, 28, Southam Build- 
,, London, W.C., Established 1866, TAKE 
USINESS pitt with patents in the United 


He tom, eee andall fo: countries. NINE 
'EOCTION £4 4s. Attendance in the pro- 
pst at thd charges. A Ohart of 187 M 1 


Motions, with Gemiption ¢ of each, post free, 1s. 97 


M: P. Jensen, M.I.M.E., 
Soleniel’ 6. years’ potato 





Bri Cotonial, tei Trad 

pags artloulas naan, ae 
ny Patents, JENS SON, 77, Chancery Lane, 
London, W.O. 





Telegram Addrese, “ft, London.” Telephone 
9| Phillips and Leigh (Henry 
Hanrineron Luien, Mes A oo P.A.), 
Chan Lane, London, 


3, ) ge od B 4 
Immediate on obtained for Inventions, 
Trade Marks and Designs in all Countries. 9670 








WORK ROUND A BARREL OR SHEAVE 
(AT A SLOW SPEED) SIX TIMES IN 
DIAMETER THE CIRC. OF THE ROPE. 


MADE FROM 10 CWT. TO 1200 TONS 
BREAKING STRAIN. 


WIRE ROPES 


BULLIVANT & COMPANY, 


Chief Office, 72, Mark Lane, LONDON, E.C. 


ge) THE “1890"| 


SELF-ACTING 


INJECTOR 


(BROOKE'S PATENT), 
Works at all pressures equally. 
* D Entirely operated by one movement. 
_j Cannot be wrongly regulated or mis- 



























i Vaive. No Water Cock required. 
By partial turn of Lever 
= Steam is turned on, and the Injestor 
Ql 
(2) Regulated for aay pressure, and 
g)] oe varied as required. Also 
** Exhaust,” 
alll a ‘other Injectors, Water Lifters, 
and Ex 


Back Pressure Valves, Special Fittings, 


‘Ss HOLDEN & BROOKE, Ld, 
UOH & SMALL MACHINERY 


description for PATENTEES and 
VENTO! made to Drawing, pide inte, 


Best Workmanship Guaranteed. Estimates Free, 
LUCAS AND DAVIES, 


Experimental Engineers, 
67, FARRINGDON ROAD. LONDON, 


LHP. per 15. or coat GUARANTEED. 
JOSEPH WRIGHT, 


16, GREAT GEORGE ST, 
WESTMINSTER, 


CONSULTING ENGINEER, 
——m SPECIALITIES: me 9345 
Diagrams, Engines, Boilers, Construction, REPORTS. 


THOMAS SUMMERSON & SONS, 





mi 











PATENT VERTICAL 


MULTITUBULAR BOILERS 


Railway Plant Works, Darlington. 


MANUFACTURERS OF 


SWITCHES AND CROSSINCS, 


Chairs, Spikes, Platelayers’ Tools, &o, 
SIDINGS CONTRACTED FOR Complete. 


TABLES & DIAGRAMS of SWITCHES & CROSSINGS 








A Handy Platslayers' Guide yoy x tn. 
@auge. By Post, 2s, — 


UNITED ASBESTOS= 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, £.C. | 
Pioneers of the Asbestos Trade.|= 











COCHRAN & Co. 


BIR ENHBEAD, 


READY FOR IMMEDIATE DELIVERY. 
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“SSaud0dd YO MOOLS NI SAVMTIV SANIDNG 
ONISNAQGNOO AOVAUNS GNNOdWOD GNV WuNSsayd HDI 











—  WOHwoTTAdy wo sysPT eoIrg pure sysTT yooIgG — 


‘SSAUDOUd YO MOOLS NI S3AZIS TV 


T's New Patent Law.—To 


ne ea a. PATENT OFFICE. 
F. REDFERN & CO., 4, South 
ech EO. Provisional aie, &8 80. 

+ one Patent, £8. Belgian, £4. Oircular 
Telephone No. 169. Regis. Telegraphic Address | 
“* Invention, London.” 9657 


Patents: Electrical, Chemical, 
ee. Mechanical. ‘enmhen, Reporte, 
Tests.—F. M. ROGERS, F.C.S., M.LE.E., 21, Finsbury 
Pavement, E. * a A 937 








Pe Office, Glasgow.—W. 
R. M. THOMSON & OO., 96, Street, 

The Invunror’s Guips, a ete Handbook on 
— te, Designs, and Tr may be = 





eA egret — Messrs. Va aughan 
Pg oe. Cae Toeeleyy and o—_ 
perm al of ommend connected with oy Patent 


for = he be ‘ies Guide to Inventors” free by po 
Established 








TIME CHECKERS. 


Extensively used in 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time worked 
by Employés. 


WHEEL, GEAR, & RACK CUTTING. 
Milling Cutters of all descriptions. 
mM eLSeE Moke MRCHARiSH 


Experimental Work for Inventors con- 
ducted; Patent Business transacted by 


W. M. LLEWELLIN, (.E. 9087 


Llewellin Machine Co., Bristol. 


20,000 ARE WORKING 


HALLS ® 
INJECTORS 

















A PERFECT 
BOILER: FEEDER 
v4 vy CHES" » 


IN ALL PARTS OF THE WORLD. 








EWALD STEINMETZ 
HANOVER Germany. 
‘ENGRAVER ON WOOD 
Te) Engineering 









Write for Pricesand Specimens and see inside 
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See ae Se See en a ee ee ee Directory of the Current Advertisements in ENGINEERING, tegutber with « List of the Tulogmghie Addeeanes and a Kay to the same. 
This Directory and List are also published in a separate book form for handy reference, which may be obtained gratis from the publisher. 
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74 | Kilbourn Patent Retrigerator Projectile Co., Ltd. .. 14 | Stannah, 1 | Whittaker, Wm., & Sons.. 17 
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LOCKED COIL ROPE. 
Section I.L. 


GEORGE ELLIOT & CO., MANUFACTURERS OF 


Y PATENT LOCKED WIRE ROPES & LANG’S LAY PATENT WIRE ROPES 


And other Wire Ropes for Mines, Oranes, Lightning Conductors, Hawsers, &c. 


OFEICE!: 23, GRAUAT GHORGE ST., WHSTMiINSTIBN, L.OoOnDown. 










fist 
ree : 


SOR 


. cant ROPE. 
Section A. 9100 








whe STEWART & CO. LTD. 


ATLAS WOoRES, MANOMEISTIER, 


HAVE TRANSFERRED THEIR INJECTOR BUSINESS 


TO THE 


PATENT EXHAUST STEAM INJECTOR GO.,L” 





4, ST. ANN’S SQUARE, MANCHESTER. 





MARINE ENGINES OF ALL SIZES. 
BREMME’S PATENT VALVE GEAR. 
TRIPLE-EXPANSION ENGINES. 


TRIPLE AND COMPOUND LAND ENGINES a 


FOR DRIVING FACTORIES, MILL8, &c. 
_DUNCAN’S PATENT PROPELLER. 


F MARINE TYPE 





STEAM VESSELS, LAUNCHES, TUGS, &ec. 


ROSS & DUNCAN, 


WHITEFIELD WORKS, CLASCOW. 


ON ADMIRALTY LIST. 











N.B.—All INGOTS 
of Genuine PHOSPHOR 
BRONZE bear the COMPANY’S 
NAME IN FULL, also the Cog Wheel 


Trade Mark. 


SOLE LIGENSEES AND MAKERS OF 


BULL’S METAL Ingots, Oastings, 


The Phos 


Are univer. 
Bearings, Slide Valves, 
Hydraulic Pumps, 
Cylinders, Bushes, Worms, and Worm 
Wheels, and other Wearing 
Parts of Machinery. 


HEAD OFFICE— 


87, SUMNER STREET, 


SOUTHWARK. LONDON, 8.Ei 


sphor Bronze Co.'s Alloys 


'y admitted to be the Best and Most Durable Metals for 
Eccentric Straps, 
Plungers, 


Piston Rings, 






Slide Faces, 














Vee 



















WEILLER’S 
Patent SILIOIUM 





PHONE and TELEGRAPH LINES, and 
all ELEOTRICAL purposes. 


“DURO METAL” 


(TRADE MARK) 





For HOT NECK ROLL BEAR- 
INGS and WAGON 
BEARINGS. 
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| SIEMENS BROTHERS & CO, Ltd. 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS OF 
Submarine, Subterranean, Aérial, Torpedo, Lead-Covered.and Special Concentric Cables, and India-Rubber and Gutta-Percha 
Covered Wires for Telegraph, Telephone, and Electric Light Work. 


MATERIALS FOR OVERGROUND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 


ELECTRIC MINE EXPLODERS, 


Torpedoes, Torpedo Apparatus, Railway Signalling and Block Apparatus, 


DYWTNA MoS AND ALTERNATORS, 


TRANSFORMERS, ELEOTRIO LAMPS, CARBONS, AMMETERS, VOLTMETERS, &c., &c. 
Electric and Water Pyrometers, Electro-Depositing Apparatus, Telegraph and Electrical Apparatus of all kinds. 


CLEANED GUTTA-PERCHA FOR ELECTROTYPING AND OTHER PURPOSES. 














CONTRACTORS FOR 
Laying Submarine Cables, the Erection of Land Lines, the Establishment of Telegraphic Communication generally. 


THE INSTALLATION OF ELECTRIC LIGHT & POWER IN MILLS, FACTORIES, &. 


AND OF ELECTRIC RAILWAYS AND TRAMWAYS AND OTHER APPLICATIONS OF THE TRANSMISSION OF POWER 
BY ELECTRICITY AND THE ESTABLISHMENT OF CENTRAL STATIONS 
For the Supply of ELECTRICITY by Continuous or Alternate Currents of high or low tension. 


SOLE MANUFACTURERS IN ENGLAND OF HELLESEN’S DRY BATTERIES. 
Offices: 12, Queen Anne’s Gate, Westminster, S.W. Works: Woolwich, Kent.” 

















JAMES ARCHDALE & CO, Birmingham, 


Contractors to Her Majesty’s War Department, the Lords of the Admiralty, the Oouncil ot State for India, the Orown 
Agents for the Oolonies, and the Foreign Governments. 
OONTRAOCTORS FOR MAOHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOCKYARDS, ROYAL MINT, &c. 


Speciality in Machinery for the manufacture of MIUNITIONS OF WAR, viz. :—Machines for the manufacture of all kinds of Small Arms, with Fixtures, Cutters 
- Soniee for every ciation: Complete Plants TC for Making Ammunition for Small Arms, Sporting and Machine Guns, including Bullets, Caps, Wads, &c. P Special 























Machinery for Making the New Compound Bullet for Magazine Rifles. Special Machinery 
for the manufacture of Time and Percussion Fuzes. Complete Plants of Staskinen for making 
large Solid Metal Cartridge Cases for Quick-Firing Guns. Complete Plants of Machinery 
for making Steel Shells for Quick-Firing and other Guns of all calibres, Complete Plants 
of Machinery for the Manufacture of Gunpowder. 















aii 


J. W. & C. J. PHILLIPS, Engineers, 23, College Hill, B.C. ss 


"ROOT S waren ream BOILER 
WATER-TUBE STEAM 


First Patent, 1867. Latest Model, 1892. 


CONRAD KNAP & CO., Il, QUEEN VICTORIA ST., LONDON, E.C. 


Telegrams: ‘CONRAD, LONDON.” 


Sara 


London Office é 
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THE “PELTON'= 











— PATENT. 


SPECIAL AGENTS FOR THE UNITED EINGDOM FOR EHLECTRICAL PURPOSES. 9367 


MYOoDHOUSE & RAWSON inn, 88, Queen Victoria St., LONDON, E.C. 


VULCAN IS EHD FIBRE (PWaran Trap). 


eS ee cect a mae Flexible and Hard. The FLEXIBLE is a substitute for Leather, Rubber, Gutta Percha, &c., and is extensively used 


qualities, 
B raulic, Sani oe &. ee ee ee ee ee and for 
Bete Wesbonn of all hin kinds it fs un en en The mbes fr Mota, Ward Weed ivory, Vlei, Bony, hei goo nut, ab is also used for 
Journal and enser Railway uh Bolt Washers, &c. 
in Sheets, 5 ft. 6 in. by 3 ft. 6 in., varying in thickness from 1.82 in. tolin. WLEXIBLE, 2s. per lb. HARD, 2s, 34. per Ib. 
SOLH AGENTS: MCOSSEIS && BEE ORE TEs, Sewell Street, LONDON, E.O. 
PARIS—19, Rue J. J. Rousseau; COLOGNE—Heumarket 37; BRUSSELS—47, Rue de l’Eouyer; BARCELONA alle Thalgasse 8; ZURIOH. 
PRIZE MEDAL, INTERNATIONAL INVENTIONS EXHIBITION, 1885, SILVER MEDAL, CRYSTAL PALACE E ELECTRICAL EXHIBITION. 1892. 8431 


HARVEY & CO., LTD., HAYLE, CORNWALL 


BSTABLISHEpwD ovat A CpNToR.®. MANUFACTURERS OF 
Pumping Machinery of the heaviest description. 
GENERAL MINING MACHINERY. 
Marine Engines up to 3000 |.HP. 
MILL HNGINES. 
CORNISH AND LANCASHIRE BOILERS. 
MARINE BOILERS. 


IRON & STEEL STEAMERS UP TO 4000 TONS. 


FORGINGS OF ALL KINDS. 


























SOUTH AFRICAN AGENTS. 
Messrs. HARVEY & CO., Johannesburg. 
MEXICAN AGENTS. 
Messrs, READ & CAMPBELL, Mexico. 
AUSTRALIAN AGENTS. 
Messrs. MclLWRAITH, McECHARN & CO., Melbourne. 


- Ruan _. NEW ZEALAND AGENTS, 


Pair of Air Compressors Mounted on Steel Receiver for use in Headings. Messrs. JOHN CHAMBERS & SON, Aucktand. 


ERECTION of MACHINERY UNDERTAKEN IN ANY PART OF THE WORLD. 


SHIPPED DIRECT FROM HAYLE. 
LONDON OFFICES. 186, 187 & 188, GRESHAM HOUSE, E.C. va2b. 
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TANGYES LIMITED 


CORNWALL WORKS, BIRMINGHAM. 


NOW READY, VOLUME NO 2 


OF THE 


1891 EDITION CATALOGUE 


STEAM ENGINES AND BOILERS 


Containing 340 pages of original Illustrations and descriptive matter, Telegraph Code, &c. 

















Horizontal Engines. 
Vertical Engines. 
Horizontal Compound Engines. 
Vertical Compound Engines. 
Hauling and Winding Engines. 
Vertical Cross-Tube and Multitubular Boilers. 
Cornish and Lancashire Boilers for Coal or Wood. 
Semi-Portable Multitubular Boilers for Coal or Wood. 


QUOTATIONS ON APPLICATION. 








NW O'T Ei. 


Owing to the great outlay involved in the production of this work, and the vast nwmber of applications reaching them from day to day for 
copies of their Catalogue, Tangyes Limited are compelled to notify that they cannot supply copies of this edition gratis. A charge of 6s. 6d. 
(not nearly covering the cost) will, therefore, be made for each copy of this section. Orders accompanied by a remittance for that amount can 
now be entered, and will be executed in order of priority. 

6s. 6d. 


ORDERS CAN NOW BE BNTERZAD. “~ 





LONDON: 365, Queen Victoria Street, E.C. NEWCASTLE: St. Nicholas Buildings. MANCHESTER: St. Mary’s Gate. 
GLASGOW: Hope Street. SYDNEY: Hay Street. MELBOURNE: Collins Street. — 
JOHANNESBURG: Commissioner St. GENOA: 9, Via S. Ugo. BILBAO: Gran Via 62. ROTTERDAM: 10, Boompjes. 











Telegrams: “TANGYES, BIRMINGHAM.” Copyright. Entered at Stationers’ Hall. No, 89B, 
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TANGYES’ GAS ENGINE. 


“OTTO” PRINCIPLE, PINKNEY’S PATENTS. 
WITH PINKNEY’S POSITIVE-PRESSURE STARTER: 


CYCLE, or berm | —_ mr of this Engine, is that so universally and favourably known as the “‘OTTO,” modernised by the introduction of some RECENT 
= TENT ED IMBROVEME S, w Fich have the effect of simplifying and reducing the number of working parts, and of rendering the Engine leas liable to disarrangement in 
e 0! people, 


Messrs. Tanayg have laid down SPECIAL PLANT AND TOOLS for the manufacture of these larger sized Gas 
Engines, and are able by their system of MULTIPLE MANUFACTURE and of WORKING TO GAUGE to turn 
them out in the best possible style. 

SPECIAL FEATURES.—Patent Combustion Chamber. Highly Sensitive Governing. Change of 
Speed while Running. Patent Alloy Ignition Tube. Positive and Automatic Lubrication. 
Patent Positive-Pressure Starter. 

















SPECIALLY SPECIALLY 
SUITABLE FOR __| SUITABLE FOR 
ELecTric | Wem ELECTRIC 
LIGHTING. LIGHTING. 











The 86 HORSE- POWER (Actual) SINGLE-CYLINDER Gas ENGINE, indicating 100 HORSE- FOWER. 


SINCLE ENGINES From To <%@ ACTUAL HORSE-POWER (=170 IND. HP.) 








SPECIALLY SPECIALLY 
SUITABLE FOR . SUITABLE FOR 
ELECTRIC ELECTRIC 
LIGHTING. LIGHTING. 











The 172 HORBE- POWER z (Actual) DOUBLE-CYLINDER GAS ENGINE, indicating 200 HORBE-PC POWER. 


DOUBLE-CYLINDER ENGINES FROM 22> 10 S2e<p<2e ACTUAL HORSE-POWER (=340 IND. HP.) 


CANWM NOW BE SUPPIIAD. 





APPLY FOR ILLUSTRATED AND DESCRIPTIVE CATALOGUE OF GAS ENGINES TO 


TANGYES LIMITED, BIRMINGHAM. 


ALSO AT 
LONDON, NEWCASTLE, MANCHESTER, GLASGOW, SYDNEY, MELBOURNE, JOHANNESBURG, GENOA, BILBAO AND ROTTERDAM. 
Telegrams—“ TANGYES8, BIRMINGHAM.” Wo, 79 B, 
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STAND No. 





iverpoo!l Office, 17, Water Seo. 
ona Offices, 89, 











4, SMITHFIELD SHOW, DECEMBER 5th to 9th, 1892. 


A REVOLUTION 
"a ) THE “HORNSBY-AKROYD” PATENT SAFETY OIL ENGINE 


RICHARD EoRnNSEBY & Sons, L:TD., 


SPTETLROATS IRONWORES, GRANTHAM, 
a and 17, Post 


IN OIL ENGINES!! 


PRACTICAL EXPERTS AND JUDGES SAY 


IS THE SIMpPLAsT AND BEST. 


NO FIRE! NO ELECTRICITY !! NO LAMP!!! (except for starting). 
Works with Heavy Oheap Oil as well as Common Petroleum Lamp Oil. Cost of working about ONE. HALFPENNY per Indicated Horse-power per Hour. 
RUNS WITH THE UTMOST STEADINESS |! 
SPECIALLY SUITABLE FOR ELECTRIC LIGHT INSTALLATIONS, 
AND WITHOUT THE NECESSITY OF ACCUMULATORS !! 
PRICES AND FULL PARTICULARS TO BE HAD FROM THE SOLE MAKERS— 


LOMBARD STREET, x. ONDON. 


South-East European Office, Smardan, Bucharest. 6225 
» Buenos A ee eS Transvaal. 


and 84, 
Paris Office, 5, Rue Olaude-Vellefaux. 


Dublin Office, 42, Poolbeg Street. 
South American Office, 114, Calle J: 


ice Chambers, Sydney. 



























ALUMINIUM 


ALUMINIUM BRONZES. 
FHRRO ALUMINIUM. 
HY. R. MERTON & CO. 
2, Metal Exchange Buildings, Leadenhall Avenue, 


LONDON, E.C. 9218 
SEE FORTNIGHTLY ADVERTISEMENT. 





BM ‘WHIL’s 
PATENT UNBREAKABLE 
STEEL LADLES. 


REBEESEE 
cad E 
Fs 

fell 


i 
ge 
= 
2 





* M‘Neil, Glasgow.” 9723 


KINNING "PA PARK IRONWORKS, GLASGOW. 





Gold Medal, London, 1892 (International Horticultural Exhib.), 


TRON & STEEL TUBES 

AND FITTINGS 

NK Hr Gen, Steam, Water, Hydraulic, 
ratin pressed Air 


. ~~ Heating Purpoors. Black 
Galvanized or Enamelled 















eter, 








Well ; 
Lines, Telegraph Poles. 
Coils, Ship Pi Pillars, Boiler 
Tubes, Iron & Brass Pumps, &. 


JOHN SPENCER “@ 


CLOBE TUBE WORKS, WEDNESBURY "9340 
London Office: 14, Great St. Thomas Apostle, E.C. 


JAMES BARR, ENGINEER, 


MAKER OF 


4 Band Sawing 
beh MACHINES, 


Circular Saw 
BENCHES 
















inside, in Stock,to8in. | tose 
diam: 








& HORSFIELD, 


DERB YSHIRE, 
Sa EE NCINEERS. 


KIRK 


CHAPEL-EN-LE-FRITH, 
MECHANICAL @@® 


ILLUSTRATED 


PRICE LISTS 


AND 


TERMS 
ON APPLICATION. 


A large number 
ofour standard ama 
sizes of Engines gua 
in stock to We a\ 
supply 
Shipping et ~ 

Orders. => = 4 a3 


NEW DESIGNS OF HIGH-SPEED ENGINES, both Vertical and Horizontal. 


— IRON ROOFING AND BUILDINGS 


OF EVERY DESCRIPTION, SUITABLE FOR 


ENCINEERING SHOPS, DOCK WAREHOUSES, WHARF 
SHEDS, PRODUCE STORES, PIT BANKS, &c., &o. 


Engineers’ Designs Quoted for. 


j FIREPROOF. WROUGHT-IRON THROUGHOUT. 


CATALOGUE ON APPLICATION, 
Plans and Estimates free on Receipt of necessary Fes ll 


A... & T.MAIN & CO., 774, (ueen Victoria St., London. Works : Possil Park, Glasgow. 


ROBERT EOoGER « Co. 
STOCKTON IRON FOUNDRY, STOCKTON-ON-TEES, 
Sole Manufacturers of “THE PEPPER” Steam Steering tar (opr Patent) 


aan HORIZONTAL AND DIAGONAL, 
ak STEAM WINCHES, 


STEAM CRANES. 
HAND WINCHES & CRANES. 
SHIPS’ PUMPS & CAPSTANS. (amt 
HAND-STEERING GEARS, © 
WATER-TICHT BULK-HEAD DOORS, 







‘< 









































“THE PEPPER” of 
HopisonvaL StzaM STaxnine Gua, YACHT ENCINES, | 
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W. SIMONS & CO, 


SHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, FR EIWE"REW ,NEAR GLASGOoOw . 


Screw and Paddle Steamers, Yachts, Tugs, Hopper Barges, Sewage Steamers, de. 


INVENTORS AND OONSTROOCTORS OF 


MOST IMPROVED TYPE OF DREDGE PLANT. 


ALSO FERRY STEAMERS WITH ELEVATING PLATFORM. 
—— + ESTABLISHED 1810,}—— 3208 


HUGH SMITH & CO., 


POSSIL ENGINE WORKS, GLASGOW. 
HYDRAULIC, STEAM & BELT-DRIVEN 


> MACHINE TOOLS 


FOR SHIPBUILDERS, BOILER AND BRIDGE MAKERS. 


Bending, Punching, Shearing, Planing, Riveting and 
Drilling Machines. 811 


oo acts Hydraulic Cranes, Presses, &c. Pumps and Accumulatars. 


STEEL BOILER PLATES (2223) 


STOCKTON MALLEABLE TRON i, LD. 


Ss TOCE TON -ON-TEES. 


Manufacturers of all Qualities of Boiler, Ship, & Bridge Steal & ti 


ANGLES, TEES, BULBS, ROUNDS, FLATS, BULBED ANGLES, &o. 


STEEL PLATES to lin. thick. IRON PLATES to Lin. thick. 


PLATES OF THE HIGHEST QUALITIES, AND TO ENGLISH AND FOREIGN GOVERNMENT REQUIREMENTS. 
Capacity of Mills about 3,000 Tons per Week. 


OFFICES: STOCKTON-ON-TEES, DURHAM. GLASGOW: 120, BUCHANAN ST. LONDON: 86, CANNON ST. LIVERPOOL: 36, DALE ST. beers MM, FAWCETT sr. 


TELEGRAPHIC ADDRESS: “MALLEABLE, STO STOCKTON.” 


)\, WHITLEY PARTNERS, 


BRASS & IRON FOUNDERS, 


RAILWAY WORES, 
TELEGRAMS: 


“TORPEDO LEEDS.” LEEDS. 


MAKERS OF 


ALLEN’S PATENT ENGINE GOVERNOR 












































FOR STEAM, WATER, AND GAS PIPES FOR BOTH LARGE AND SMALL stati 
These Valves have a straight clear passage the full size of the pipe. 


. = WHITLEY’S SPUN BRASS SHELLS 


uPrT tro Two Trow7wse Oo TONS WHIGET, 
FOR CALENDER BOWLS, PAPER MACHINE ROLLERS, PRINTING AND EMBOSSING ROLLERS, 
PROPELLER SHAFT BUSHES AND COVERINGS, PUMP AND CYLINDER LININGS, PUMP RODS, &c., &c. 
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SMITHFIELD CLUB SHOW, Stand No. 30, Downstairs. 


WM. FOSTER & CO., Ltd. 


WELLINGTON FOUNDRY, LEIWOOLMN. 











HORIZONTAL & a 


FIXED ENGINES 


Boilers of All Kinds. 
THRASHING MACHINES. 
CORN MILLS. 
SAW BENCHES, &. 

SECOND - HAND ENGINES. 


CATALOGUES & PARTICULARS 
ON APPLICATION. 9569 

















“i LLUSTRATED anit 
samme CATALOGUES Free. _ 





~ LONDON OFFICES & SHOW HOW ROOMS:—12 O75S & 141 t & /4/ CANNO/WVV sf Ec. 
yous 


GRUSONWERE, Magdeburg-Buckan, 


a MANUFACTURERS OF ps 


1,—Ohilled Oast Iron, Cast Steel, and Malleable Iron Articles, 
2.—Machinery and Apparatus for Treatment of Ores of all descriptions, 
GOLD EXTRACTION MACHINERY (L&szlé Amalgamators, giving 26 to 40 per cent. more Gold than others) 


hl ft a i 








iit ryt 


Thi aoe ' ‘i 





wlll a 
hit HI 
Ht 




















—— ‘SUVHTIId AO WaLsazs — 


; SIEMENS’ SYSTEM OF COPPER EXTRACTION DIRECT FROM THE ORE. 


Ss 


: = SSS = 
sss SS 
SILVER EXTRACTION MACHINERY, Francke’s system (15 to 20 per cent. better results than by old methods). 
3.—Disintegrating Machinery of all kinds, such » Patent Ball Mills for Pood 
Cement, Basic Grin &c. macgunce Mills for 
— Ay » Chemfcal "Faotories, ugar Factories, 
er Mills, 


ucts, also 
Breakers, 
4—Whole et Installation for Cement, Nenternrereg ae ebaaabes Gypsum, Bone and 


Stone 
Hydraulic ~derind Lead Pipe Presses. Combined Coffee Grin and Cleaning 
Mills. Rolls for a all Metals. Cranes, Railway Ma ; 


CATALOGUES IN ALL LANGUAGES, | SOLE AGENT— 070 


W. STAMM, Abany Buildings, Victoria Street, LONDON, 8.W. 





/ \T. RICHARDSON & SONS, HARTLEPOOL. 


MORISON'S EVAPORATOR 


et a OF 
















































































J. © W. WEEMS, 


#)\|PERSEVERANCE IRONWORKS, JOHNSTONE, NEAR GLASGOW. 
‘| PATENT HOLDFAST HYDRAULIC PRESSES 





With Screwed Ram and Locking Nut. Specially for Roll Tobacco Trade, securing uniformity of pressure 
constantly maintained, and suitable for all pressing’ purposes. a 


IMEPROVEAD HYWYDORAUILIOC PRASSABS, 
With Plates for Pressing Paraffin Oil and other purposes. 


PATENT HORIZONTAL FILTER PRESSES 


For Pressing Paraffin Oil, &. 


IMPROVED HORIZONTAL & VERTICAL HYDRAULIC PRESSURE PUMPS 
For all Pressing Purposes. 
HYDRAULIC PRESSES 


Made to order for any yunpenns and of any dimensions and power to suit requirements. Presses are made of 
all sizes of Cylinders, Rams, les, and Daylights. 


FULL PART eee, S PRICES, AND ILLUSTRATIONS ON APPLICATION. 8981 
TEESE BATE eA YL AISI AT COLEGIO 











STEAM ROAD ROLLERS, 
TRACTION ENGINES, 
ROAD LOCOMOTIVES, 
PORTABLE ENGINES, 


AVELING & PORTER, 


ROCHESTER, KENT, 
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WATER METERS. 


H. FROST’S PATENT. 
POSITIVE! RELIABLE! DURABLE! 


THE MANCHESTER WATER METER C0., Ltd. 


TIPPING STREET, ARDWICK, MANCHESTER. 
ee cwicdewcscmmeccwute — 0544 


je Metallic ng 


tifi iki 
invente. are 
ny = 
.& ae 


N- 
dis WAT ONT >is 
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S 
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KW 


— 


PRIOES AND ANY FURTHER INFORMATION ON APPLICATION. 


GREEN & BOULDING,| 


HNGINHERS, 
21, FEATHERSTONE STREET, CITY ROAD, 


Telegraphic Address: LONDON, E.C, 


aoe 


x Ex =i 


LEEDS ENGINEERING & HYDRAULIC CO. 
b oN 


Telegrams :—'*‘ PUMPS, LEEDS.” 
Telephone, 786. 





MANUFACTURERS OF 


BALLAST PUMPS 
Boiler Feed Pumps. 


STEAM WINGHES 


(CHURCHILL'S PATENT). 


HAULING AND WINDING 
| ENGINES, 


Pumping Machinery for Pits and 
Water Works. 


HYDRAULIC PUMPS FOR DIP 
WORKING. 


Air Compressors. 
HYDRAULIC PIPE BENDERS. 


Punching and Shearing 
Machines, 


ACCUMULATORS. 


RIVETERS AND PRESSURE 
PUMPS. 
HYDRAULIC, STEAM, 
SHAFTING & HAND POWER 

CRANES & HOISTS. «a: 





THE ‘ ‘LEEDS” FEED PUMP. 


PROVIDENUE WORKS, CROSS STAMFORD STRERT, LEEDS 








“TEMPERATURE, LONDON.” 
= Ex 


‘Capell" = Mine Ventilator 


PRIOES AND PARTICULARS FROM 
THE SOLE LICENSEES & MANUFACTURERS, 


THE BOWLING IRON CO., LTD. 


BRADFORD. of 


SCRIVEN & CO. 


LADS. 
SILVER MEDAL, TYNEMOUTH, 1883, 
FOR 


game Labour-Saving Machine Tools, 
PRICE & BELSHAMS 


RPATiIMNT 


AUTOMATIC DRILL 


A Continuous Motion of Drill in forward and 

: backward stroke of the handle. 

Wie} $WaRTABLE — Fricrionat Fxxp. 

A ines — of Steel and Malleable 
Walght 91 Ibs, 9285 































Polmadie Iron Works, GLASGOW. 










J. H. CARRUTHERS & CO., 
STEAM PUMPS, # 


DUPLEX AND “ 
COMPOUND DIRECT ACTING, | 
FOR ALL PRESSURES AND PURPOSES 


ALWAYS in STOCK and — r 


PARTICULARS AND PRICES ON APPLICATION. 


lit 


‘VERTICAL DUPLEX. 9525 





HORIZONTAL COMPOUND DIRECT ACTING. 








= ) METALLIC VALVES = 


GA. are ances crc. 2a 
as 





For ECONOMY and 
DURABILITY are not 


Are being largely used 
by the BRITISH and 











equalled by any other FOREIGN NAVIESand 
valves made, andcanbe the principal Steam- 
easily fitted to existing ship Lines. 
pumps, nena 
mane FIG. B. MULTIPLEX 
Fig. A. FLEXIBLE DEAD LIFT VALVES. 
SHEET VALVES. 


For Particulars ard Price Lists pane at the omiees of the 9712 





METALLIC VALVE 00., Tower Buildings, Water Strect, LIVERPOOL, 
Q 
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THE PROJECTILE CO., Ltd., 


MANUFACTURERS OF 


SOLID DRAWN STEEL GAS VESSELS 


For containing Carbonic Acid, Hydrogen, Oxygen, Sulphurous Acid, Ammonia, 
Chlorine, Nitrous Oxide, &c., under great pressure, 





HEAD OFFICE: 54, OLD BROAD STREET LONDON E.C, 


Telegrams: ‘‘ PROFECTUS, LONDON.” 9888 








“ Otypia,” Kenstncton, Lonpon, W, 
170 FEET SPAN. 


& And: Handyside & Co. Lim’ _ 


Britannia Ironworks, 104, Queen Victoria Si. 


DERBY. 


LON DON, 


Managing Director, 
~~ A. BUCHANAN, 

















: Llewellins & James = 


BRISTOL. 








Tn AM | MAKERS OF ALL KINDS OF 


PLANT 
BREWING 
PURPOSES. 


L. & J.’s 
BREWERS’ 


ON 
APPLICATION. 





weg L..& J's IMPROVED 


LANARKSHIRE STEEL CO., Ld., 
MOTHERWELL, N.B. (°onrssnere.t° 


Manufacturers of MILD STERL BARS, ANGLES, BULBS, 
ald BULB TEES, by SIEMENS PROCESS. 


Guaranteed to pass Admiralty, Lloyds’, Board of Trade, Bureau 
Veritas, Indian State Railways, and other Tests. 


LANARKSHIRE LANARKSHIRE 
BRANDS : BOILER @ @ STEEL. SHIP @® STEEL. 
Telegrams: ; “SIEMENS, MOTHERWELL.” 9481 











MURRAY'S PATENT BRIOKMAKING MAOHINERY. 


Sole Manufacturers, THOMAS MIDDLETON & Co. 3 Engineers, 


LOMAN STREET, SOUTHWARK, LONDON, 














Patent Plunger 
<a mei <a 
Cutting Tables. Bricks or Tiles. 
Patent Brick 
ss —— Shaping 
ubricating .. Apparatus, for all 
Solid Die, for kinds of Fancy 
all sorts of Gags - Bricks, 


IMPROVED ROLLER t BRIOK MACHINE, 12,000 to 40,000 Bricks per day 
P and Kiln Burnt Bricks. 

Sole Manufacturers of all kind - te Crushing Rolls, Ho tT Mills, Steam Engines and Hydraulic ein. 

ARE RE eR NEREMIINL IA Ak A RAEN ES IEEE AERC RH NRRL ER ERTIES 








D 
Both in length and width, and ey different qualities of 
dried, and turned out 


a A » F R iB AG Machines ¢ & Automatic Printing Machines 
\ OF ENTIRELY NEW CONSTRUCTION. 
\ REVOLUTION IN ENGLISH AND AMERICAN MANUFACTURE. 


paper, thick or thin, can be pasted 
ready for use at the ‘rate of 


100 to PER MINUTE. 
The folds are not unduly pressed, and consequently not 
liable to burst. A young girl can manage the mecninn. 
Each machine will earn from 

£10 to £15 PER WEEK. 

Steam, Gas, pen arta be used. 
HIGHEST AWARD LD MEDAL AT THE RECENT 
PARIS BERIBITION isd OVER ale COMPETITORS. 
Many in land and abroad. 


SPECI AL. These hm pr all the latest 
improvements made in England and 
America up to date, and possess more advantages, and 
will be erected complete, and workpeople pata how 
to work them, by thoroughly competent men in any 
of the world, ‘at LF Le coaebderahly less than any o' 
descri ption of machines in the market. 


Samples, prices, and full information on application. 
JAS. T, PEARSON, Engineer, BURNLEY, ENGLAND. 


CORRESPONDENCE IN ALL LANGUAGES. — 


j 


REFRACTORY ii i BY ANY OTHER BRAND 
POWER ~ = — }” FOR 
AND DURABILITY | 1's! 


SPECIAL TERMS TO 
SHIPPERS AND MERCHANTS. 











4 SIEMENS PROCESS 
ze CLASS TO sd a@s) 


TERMITTENT HEATS 
GROUND GANISTER 


FOR LINING & REPAIRING ALL KINDS OF FURNACES 
TEELMOULDERS COMPOSITION AND OTHER HICHLY REFRACTORY COODS 


J.CRAYSON LOWOOD & COLT 80 ATTERCLIFFE RD. SHEFFIELD 


PATENT RIVET 00, y Ltd, SMETHWICK, 


Telegrams: ‘Privet, Birmingham.” ~ 
Wagon, passage and Tramway 
BOLTS AND NUTS, 


Studs, Washers, &e. 8024 



























HOP PRESS, %7¢ 
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J. DONALD & SON 


MARINE AND HYDRAULIC ENGINEERS, 


CRANE MAEEURBRS, &c: 
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THE STOCKTON FORGE, 
STOCKTON-ON-TEES. 


London Office: Suffolk House, Laurence Pountney Hill, E.C. 


THE PATENT 


SAND MOULDING Machine 


COMPANY, LIMITED. 


It makes Moulds in from ONE-SIXTH to ONE-EIGHTH 
the time taken to make them by hand. 


Makes a Complete Mould at ONE OPERATION. 





“LEEDER, GLASGOW.” _ 


Telegraphic Address : 





PRICES AND PARTICULARS FROM THE 


SECRETARY, 


Head Office, 95, Bath Street, 





Agent—S. C. SHEWELL 


(OWNERS :—THE ENGINEERING SUPPLY CO., LD.) 9434 


GLASGOW. 





ENGINE 
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THE STEEL GOMPY. OF SCOTLAND, 


LIMITrEAD. 
(SIEMENS PROCESS). 


23, Royal Exchange Square, GLASGOW. 


Steel Rails, Plates, Angles, Zeds, Channels, Beams, 
Bars, Hoops, Nail Strips, Spring Steel, Forgings, 
Steel Castings, Blooms, Billets, &. 








DAVID COLVILLE & SONS, 


DALZELL STEEL AND IRON WORKS, 


MOTHERWELL, near GLASGOW. 
SIEMENS PROCESS 





Guaranteed to pase the tests of ‘ Admiralty, — Board of Trade, 
Boiler & Ship Plates, Bars, ===" BAngles, Bulbs, & Bulb Tees. 
Telegraphic Addresses— London Office— 
“ Colville, Motherwell,” $, Fenchurch Avenue, 
"© Oolville, London.” 9642 


— ADMIRALTY CONTRACTORS. — 


Also Sole Makers of Wright’s Patent Improved Self-Canting|j WEHKLY OUTPUT FFUT BXOMEDS | 2000 TONS. 














MARTIN'S ANCHOR. 


| ADMIRALTY 












SIEMENS’ |e 
CAST @ | COMMERCIAL 
STEEL. PATTERNS. 


9491 


Royal Naval Exhibition, caiman No. = Oamperdown acl 








WILLIAM BEARDMORE & CO. & CO, 2: 


( CONTRACTORS TO ADMIRALTY. 
PARKHEAD FORGE, ROLLING MILLS, AND ’STEEL WORKS, 


GLAS GOoOw . 


MANUFACTURERS OF 


FORGINGS OF ALL DESCRIPTIONS & DIMENSIONS. 
(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyds’, Board of Trade, Burean Veritas, Indian State Railway, and other tests at Works. 
SPECIALITIES. 
Steel ARMOUR PLATES, as approved by H.M. Government, 
CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions. 
All kinds of FLANGING WORK by Hydraulic Pressure, 9770 








R CHIDLAW. City Road. MANCHESTER. 7 


WHEEL CUTTER... 


METAL ONLY. 


EVERY DESCRIPTION OF GCEARINC. i 














EMERY WHEELS. 





EMERY GRINDING MACHINES. 





9586 
Send for Catalogue to 





sufsiiecies's, . G BIRD, "2" IPSWICH, wm snee | 


TUDHOE IRONWORKS, Spennymoor, DURHAM. 
STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. | czorce yarp, Upperthames $t., LONDON, E.C, 





WEARDALE IRON ‘AND COAL CO., 


Tudhoe nena’ - Durham, 
OOLLIERY OWNERS (HOUSE, STEAM, & GAS COALS), & MAKERS OF ‘‘ WEARDALE” OOKE. 


Steel (Mild Siemens’) & Iron Boiler Plates. 


SHEETS, BARS, ANGLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, &e., 


Of the Highest Quality, to Admiralty, War Oi! ppene of Trade, Lloyd’s, Bureau Veritas 


and other 


Single Round Edge Tyre Bars (Iron & Steel) for Carriages, Omnibuses, Vans, &e. 


LOCOMOTIVE FRAME PLATES 





Branps For Inon Bars. Branps ror Ino PLATss. BRAND FOR STHEL 
Pate tagwmy | Mi SS BEST | TUBHOE Geng |” WME 
WwW. 1. CO. BBB. TUDHOE BB (SIEMENS) 
WEARDALE TUDHOE BBB SS Ee 














SwrriGa IRON. 
“WEARDALE” (for Rollers, Cylinders, Picugh Shares & other Chilling Purposes). | ‘*'TUDHOE” (Hematite) 


WAREHOUSES: 
st pm GEORGE YARD, Upper Thames 8t., LONDON, E.C. 
J. 8. CUMBERLAND, London Agent. 


And GATESHEAD-ON-TYNE. 


Branch eS Chambers, Quayside, Newcastle-on-Tyne. Royal Exchange, ne 
ictoria Terrace, West Hartlepool. 15, Grosvenor Chambers, Deansgate, Manchester. 


Bole ye for Scotland: Mr. D. 8S. MILLER, 128, Hope Street, GLASGOW. 














AIR COM PRESSORS 


WITH SCHRAM’S PATENT INLET 
AND OUTLET VALVES. 


Giving at least 16 per cent. 
Ne See more useful effect than any 
pemmeen (ls fie other Compressor. 


HAND-POWHER 
Diamond Prospecting Machines. 


MINING MACHINERY. 


“"SCHRAM’S IMPROVED PATENT 














RockK-BoRiIinG Macux«nN =Ei. 


2,600 IN USE IN ALL PARTS OF THE WORLD. 
EstIMATES AND FULL PARTICULARS ON APPLICATION. 9767 


RICHARD SCHRAM & CoO., 


17a, GREAT GEORGE STREET, WESTMINSTER, S.W. 














THE HUNSLET ENGINE COMPANY, 


BEEDS. 


LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 


Ironworks, Collieries, 
Contractors, ks, 
Manufactories, 
Branch Railways, 
&e., &e. 
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BINNEY & SON, 
CATHERINE STREET, CITY ROAD, LONDON, E.C. 
CITY OFFICE: 62, QUEEN VICTORIA STREET. 


Prices ON APPLICATION. 


ENGINE PACKINGS, ENGINE OILS 


COTTON WASTE, LEATHER BELTING, 
ENAMELLED GAUGE GLASSES, 


SHIPPING ORDERS PROMPTLY ATTENDED TO. 9409 
: Branon Derots—GLASGOW, 50, West Howard Street; 

= BIRMINGHAM, 280, Broad Street; LEEDS, 26, Trinity 
= Street, Boar Lane. 


















For DYNAMOS 
VENTILATORS 
SUNLIGHTS 
STOVES 
yo nt 






Large 
Stocks of 
all Qualities 
on hand. 9695 











NILES TOOL WORKS, 


HAMILTON, OHIO, U.S.A. 


MACHINE: Too .Lts. 
Iron and Steel-Working Machinery 


FOR ALI CLASSES OF MACHINE SHOPS. 


BORING & TURNING MILLS 
A SPECIALTY. 
Built in sizes to swing from 5 ft. to 30 ft. 
in diameter. 


Feeds automatic at all angles, and ad- 
justable instantly to any degree within 
their range. 

Boring Bars counterbalanced at all 
angles. 





Table runs on heavy spindle supported 
= by a truncated cone extending down from 
= bed, making machine self-contained. 


CORRESPONDENCE SOLICITED, %12 





12-ft. BORING AND TURNING MILL. 








PATENT WELDLESS STEEL TUBES, W¥ 
or Boilers, Hydraulic Presses,Ferrules, Boring ¥ ¥ 
Rods, Bushes, Shafting, Couplings, & other uses, 








9787 _ 


DOUBLE HELICAL TOOTH WHEELS. 


Bevel or Spur Gear from 3in. to 20ft. diameter. 
MADE BY oe ee MACHINERY. 


20: ADVANTAGES over ORDINARY GEARING 
Price List on application. Stronger Tooth. 


——:0:—— ® More Bearing Surface on Tooth. 
, Less Pressure on Collar of 
Journals, 

Free from Jerks 
and Backlash. 
More Teeth in 
Gear. 
Smoother Work- 

ing. 9763 





















D> 


—— 


sewers + Z 


TE KU 








WILLIAM WHI WHITTAKER & i SONS, ‘Engineers, &G., OLDHAM 


\. ae: hn = 


SAML. DENISON AND SON, 


GUUUUUDUUUULUUUUUe ee 


Hi) Cu) 


98350 





Attias Foundry, LEEDS. 








JTHE MUTUAL ENGINEERING GO., L™ 


BARUM HOUSE, HALIFAX, YORKS. 
SPECIALITY VICE FOR ALL PURPOSES. 


Schmidt’s Improved Patent Gripping and Instantaneous Travel 
THE LATEST IMPROVEMENT IN PARALLEL VICES. 


«a. The Simple, Solid 
\~ 
> SS \S NS 


NSS 
WJ MMMM Md 








Quickness & Economy 
are Advan 
which place it 
far in advance of the 


} Ordinary Vice, 


PRICE LIST 
ON APPLICATION. 






































PATENTS APPLIED FOR IN ALL COUNTRIES. 
MUTUAL ENGINEERING CO., Limirep, SOLE MAKERS AND PATENTEES. 


W. G. BAGNALL, L” “seas ous 


Manufacturers of 


LOCOMOTIVES 


Of all descriptions and for every 
Gauge, from 4in. to 16 in. cylin 
= = Se Ma: in Line o r Ordinary 
Engines Page bape specially 
suitable for Heavy Inclines and 
Sharp Curves, Contractors’ Use. 


Portable are 


(New Patent Sleeper. 
Patent Rivetless Sleepe 
for Coleen 


TURNTABLES. 
Tipping Wagons. 


sa = ty Switches, 
Points, and Cr 
Wagon Ironwork. 
Cast Chilled Wheels. 
= Light Railways. 
Have been a shipped to to all 
parts o! 


London Office: 7a, LAURENOE POUNTNEY HILL, E.O. 

















Tele. Address : “Bagnall, Stafford.” ABC code used. 91f1 
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BEMENT, MILES & CO., 


—_ Bites or — 


eS ee 
PHILADELPHIA, : Tools 


For Railroad 
“ Locomotive 
Builders, Machine 






aris 
"Perks ridge 





_Xow York Office Equitable Building GEORGE PLAGE Agent Agent. 








CHARLES WINN & CO. BIRMINGHAM|S= 


SAINT THOMAS WORKS, GRANVILLE STREET. 





SCREWING MACHINES 


FOR TUBAS OF BOL TS. 


LONDON—41, Holborn Viaduct. GLASGOW—94, Hope — 
LIVERPOOL—20, Exchange Street East. 


TH. & AD. FREDERKING, 


HINGIN HERS. 











LEIPZIG-LINDENAU, GERMANY , 





lronwork for Transmission of Power. 


SHAFTING, Steel and Wrought- 
iron, perfectly straight, polished, 
true to gauge. 


COLLARS, Wrought-iron, with | 
Set Steel Screws. o 


CONE COUPLINGS, the best Ooupling in the world, easily to be put 
on and taken off, without bolt heads or recesses, 


BEARINGS, adjustable, 
Pillow Blocks, Hangers, dc. 


PULLEYS and FLY- 
WHEELS for Belts and 
Ropes, cast-ivon only, split 
or solid, balanced, face of 
Pulleys rounded and flat. 


FRICTION CLUTCH 
COUPLINGS, not the 
cheapest, but the safest and 
best in the market. 


Best material throughout, simplicity of construction, compactness, first-class 
workmanship, durability, economy of power as well as lubricating material. Quick 


Pm" TT INFORMATION AND PRICES GIVEN ON APPLICATION, sus 

















wae Ce to obtain Light or Heavy Shafting, with all modern appliances, 
will find it te be his interest to receive our proposals before closing contracts. If Plans 
ere furnished, as they always should be, a price for the entire ontfit of the mil] will be given. 


GRAFTON & CO. 


(CONTRACTORS TO H.M. GOVERNMENT) 
VULCAN WORKS, 


BEDFORD. 


A VOUIMIIIG 





“@RAFTON,” BEDFORD, 


Ilustrated Descriptive Price List free on application, 7“ 














PATENT HEATER CONDENSER Ct 


_ WESTMINSTER 


Sole r- oad 
WRIGHT'S. PATENT 


WATER SOFTENERe= Fr 
CONTINUOUS FILTER *q"" 
-waKEED WATER HEATER 
SURFACE CONDENSER 
WATER RYAPORATOR 
HEATER CONDENSER 
COMBINATIONS 


FROM 20% to 60% SAVED. 


THOUSANDS SOLD. 
Price and Particulars on Application, 

















i 























Ma Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORGINGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


London Office: 90, soe STREET, E.C. 
Boston, U.S.: 40, KILBY STREET, 





























Dec. 2, 1892.] 


ENGINEERING. 


19 








W.J. DAVIES & SONS 


LEROY’S set COMPOSITION 


— Boel pot ena. be eh oe &e. 


eat, 8A) 
WILL AT Ont CR iHOW A LEAR, 
pour CANNOT GATOH OR COMMUNICATE FIRE. 


Used in H.M. Dockyards, Arsenals; also by 
principal Railway and Dock Co.’s. 


Fo May be seen where it has been in use for fifteen 
ESTABLISHED 1965. 


Pi. F. LEROY & CO., 
GRAY ST., COMMERCIAL RD., LONDON, E. 


Also at MANCHESTER. 8849 


Improved Patent 
AN DORDUOEING 









he - oe ae “= - 
REGISTERED TRADE MARK, 








SILVER MEDALS INTERNATIONAL HEALTH (1884) AND 
INVENTIONS (i885) EXHIBITIONS. 


KEENAN’S #2 
PATENT 


NON-CONDOCTING 


Vegetable Pulp, 


MATTHEW KEENAN, 
ARMACH WORKS, TREDECAR ROAD, 


JOHN OAKEY & SONS, 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes. 


For covering Steam and 
Liquor Boilers, Steam Cop- 
pers, Pipes. &c. 
It BB se the radiation of 
pos large a 
- pees a saving in 
‘ MARK, 224 labour. _ It is not affected 
exposure to Weather, and is 
e only effective non-condue- 
tor. emo 5 5. bog 
r) pe an every 
tion. without bred external 


when 
i'n. thie, Sf ibs. 
square foot, 





— E ROAD, GLASS PAPER, a 
LONDON, 38. © © BLACK LEAD, Ke. 








A. HAACKE & CO., 


_LONDON, . a. & GLASGOW. 
MAYGE R’S ‘wu 


eo, from Best Parts only, of English Hides—Pure Oak-Bark Tanned. 











IMPORTERS OF OILS, PACKING, RUBBER, HOSE, &c., &c., Pues 


AND MACHINERY REQUISITES OF EVERY DESCRIPTION 
——— LARGE STOCK KEPT. —— 


W. J, MAYGER & CO., Wellington Works, BURT ON-ON-TRENT. 





dry, 
per super, | @ 


F Solp:. Meaniainenl 
WORTH BOW, LONDON, E. ss : 





BELTING| 








BLUMANN & STERN, Ld 


48, LONDON WALL, LONDON, E.C., 
MANUFACTURERS AND IMPORTERS OF 


RUSSIAN MINERAL AND COMPOUND 


LUBRICATING OILS 


ADAPTED FOR ALL PURPOSES. 


OIL BOILERS & TALLOW REFINERS 


MAKERS OF 


Greases of all descriptions, 
Ba WS. 


ReFineries: Ar BAKU, RUSSIA. 
pos 


S Works: BATOUM WHARF, ROTHERHITHE, $.E. 


Telegrams: ‘‘ BLUMANN, LONDON.” 
TuLEPnons No. 578. 























WAFAY &.00/5 


Patent IMPROVED 





Awarded the Grand Prix, 
Highest Award at Paris Exhibition, 1889. 








Sore European AGENTs: 


THE PROJECTILE CO., Ltd, 


54, OLD BROAD STREET, 
LONDON, E.C. 





Bix Rol] Dble, Cylinder Sandpaperer. SEND FOR CIRCULARS & ESTIMATES, 
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The YOST 





The YOST TYPEWRITER COMPANY have, during the 
first year’s business, sold more Typewriters than any 
other firm in a like period. 


THE YOST 18 UNDOUBTEDLY THE BEST. 


Send for Catalogue, with Copy of Unsolicited Testimonials and List of 
Firms using the Machine; also Prospectus of the YOST SCHOOL OF 
SHORTHAND (Typewriting Taught Free). 
4LERLEREREREBREE?D 


TH 


YOST TYPEWRITER CoO., Ltd, 


40, HOLBORN VIADUCT, LONDON, E.C. 


PARIS: 36, BOULEVARD DES ITALIENS. 
MANCHESTER: 3, DEANSGATE. LIVERPOOL: 67a, LORD STREET. 
BIRMINGHAM: 73, TEMPLE ROW. LEEDS: 21, NEW STATION STREET. 
GLASGOW; 112, ST. VINCENT STREET. 














HUNT & MITTON, 


OOZELLS STREET NORTH, 


BIER MINGEAM, 


MAKERS OF 


ENGINE, BOILER FITTINGS, &c., 


IN GUN-METAL AND IRON. 


Sight-Feed 











a" is 
ANY POSITION 
c id 
| Class of Engine. 
sons 


PATENT 


HYDRAULIC 
VALVE. 


To work both 
Valves with one 
Handle. 


: ” MODELS Hydraulic Valves may be seen at LOCAL AGENTS — 
LONDON ... . R. J. DALB, 194, Upper Thames St., H.0. 





GLASGOW . BINNIE & CO.; 51, Buchanan Street. 
LIVERPOOL ... .. J, HE, MEDLEY & OO., 27, King Street, 
MANCHESTER ove . LLOYD & LLOYD, Deansgate. 
NORTH OF ENGLAND .. BRAITHWAITE & CO., Kendal. 
OARDIFF ; - WEST BUTE STREET. 


VALVES SHNT OUT ON APPROVAL, 9768 


SCHAFFER & BUDENBERG 


2, Southgate, Deansgate, MANCHESTER, 
194 & 196, Hope Street, GLASGOW ; 77a, Queen Victoria Street, LONDON, E.C. 


Makers of Pressure Gauges, Indicators, Counters, Speed Indicators, 
Engine Governors, Injectors, Valves, Cocks, Steam Traps, 
Reducing Valves, etc. 


“PERFECT ” RE-STARTING INJECTOR, 


Combined with Steam Regulator, hex 
Pressure Valve and Overflow ‘Valve. 
















EASE OF MANIPULATION ! 


CERTAINTY OF ACTION! 


Will work between 30 and 180lbs. WITHOUT 
WATER REGULATION, by simply turn- 
ing the lever. Will re-start automatically 
WITHOUT LOSS OF WATER. 


Suitable for HIGH LIFT and HOT 
WATER. 


At a steam pressure of go lbs. per CD) in., 
the Injector will feed water at a temperature of 
115 to 120° F., with a lift of 6 to 9 feet, and 
95 to 105° with a lift of 12 to 15 feet; all 
® without regulating the water supply. 


Under normal conditions the Injector will 
lift 20 feet at any pressure exceeding 70 lbs.- 
13 feet at 45 lbs. 


More than 10,000 of these Injectors 
have been sold during the first five years of 
their manufacture. £075 ° 


C.C. DUNKERLEY & CO., 


IRON & STEEL MERCHANTS, MANCHESTER. 











IN STOC 












yi IRON AND STEEL GIRDERS. = 
aa Sections from 20 x 7 to 8 x 14. S 
- 2 Maximum lengths 40 feet. Fs 
5S ~ = 
= =. 
_ CHANNELS. ANGLES, == 
3 FLITCHES. TEES. ; 
a &c., &c., &c, = 
wo 


INQUIRIES SOLICITHD. 
OFFICES—66, a, STREET, MANCHESTER. 7232 


SMITH & WILSHAW, 


Engineers’ Tool Makers, 


KINGSTON WORKS, HALIFAX, 
SPECIALITY: 


ma LATHES tive 


ALWAYS in STOCK or PROGRESS, 
BEST VALUE. 9799 























GOLD MEDAL at INVENTIONS EXHIBITION. Morton's Patent Extended for Great Merit, 


The “ EJECTOR CONDENSER. 7 





¥o193ar2 


gOL19arnt 


-  « 
SBE ut Z. 


fe ers Comm gn ta Bg 25 to 50 cent. of Steam Saved. 

Produces a vacuum wi Not liable to get out of order for 

Has no moving parte. — 
RHEDUOED PR 

Trees Injectors & Water Lite th voarp oe Sh cmmebe te for raising & forcing wates 

e rs are the le appara use for 

communications to be addressed to full information and prices to be obtained from 


ALEX, MORTON & THOMSON, 


PATENTEES AND SOLE MANUFACTURERS, 


WIEN3Z0N09 








96, BUOHANAN STREET, GLASGOW. 
































rey 
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JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Co.), 


BRITANNIA WORKS, onosAut Lane, SALFORD, MANCHESTER | | 


MANUFACTURER OF 


Improved TUBE-PLATE TAPPING APPARATUS, 


And every description of Screwing Tackle, &. um 


—__——_ 
NEESER 











—_—___—_ 


NRE STERNER 2 


- ALLENS PATENT PORTABLE 
PNEUMATIC RIVET TING MACHINES 


4 








By this system of riveting, the Machine is wo eeeee he ecangeees Sean pliea by a a email mr compressor, pom about 


70 Ib. uare portable Machine for all a ions of Girder work, as, owing to the moderate pressure, 
the air > Fe eles We cole India- centert ting attached fo the Machine, which can in consequence be freely moved about in 
any direction, and sus Crane over the work to be riv; 

The ordinary ot es will head rivets u} to Lin. diamnetar as fast aa they can be put in place m, AA, JR 
angie in the direction shown, or suspended horison 'y. No accumulator is required, and no service of wa‘ 

at whatever point the working, without the necessity of return tubing, Sop akebe wiles dhal eden 8976 


__ BERGUE & CO., Lim*® MANCHESTER. 


“CHADBURN & SON’S 


PATENT ‘DUPLEX GONG” TELEGRAPHS. 
“Latest Improved” Engine Telegraph. 
SMITTER { With HAND 


TRAN REPLY. 
ON BRIDGE. (Also ENGINE AUTOMATIO REPLY. 
(Pointer Showing on i a Ahead or 





With * om dl GoNncs "— 
INDICATOR IN}  DgEP TONE for AHEAD. 
ENGINE ROOM.\ gHRILL TONE for ASTERN. 


Tachometer—Révolution Indicator. 
Showing at a Glance the Nun:ter of Revolutions per Minute. 


STEERING, ‘“ LOOK-OUT,” AND DOCKING TELEGRAPHS. 


TELEGRAPH WORKS: 


11, Waterloo Road, Liverpool. 4: 
GLASGOW, 69, Anderston Quay. LONDON, 106, Fencharch St. 
IMPROVED 


TURBINES 


LOW, MEDIUM, and HIGH FALLS. 
FULL EFFICIENCY 


VERY REDUCED SUPPLIES 
OF WATER. 


=W. GUNTHER, 


CENTRAL WORKS, 
OLDHAM. ;: 













BRIDGE TRANSMITTER 
With Hand Reply and 
Automatic Telltale 








tru 
ant 
3 ny 
qiyt 





Bi 
Fil 1 
gf ite 


in, 
ity 


iam 


oe bell 
feratclgs 





TURBINE FOR MEDIUM FALLS, 











SODA WATER MACHINERY, 


For the Manufacture of all kinds of Aerated Drinks in the highest state of perfection, 


BARNETT & FOSTER, 
“NIAGARA WORKS,” 


250, Eagle Wharf Road, 
LONDON, MN. 
LATEST AWARDS: 
Thros araavional Health Eotibition, Lendca, 10k 
phe 
set for producing 0 don . Lemont, Ginger Ale, &. 


We No technical knowledge is required, as all information is 
= given to purchasers of ft Machines, 9391 


ILLUSTRATED CATALOGUE FORWARDED FREE. 


ANY MANUFACTURER, 


Contractor, Miner, or Agriculturist, 
Experiencing ANY DIFFICULTY IN TREATING 














Highest Award, Diploma of Honour, at Royal 
Military Exhi ition, Chelsea, 1890. 


CARTER’S DISINTEGRATOR 


Will Grind almost Anything. 



































Y ANY MATERIAL is invited 
a he aS 
Sample, and come and see it 
To all parts of the World vw ground, 
FOR ALL PURPOSES. an 





J, Harrison Carter, 


82, MARK LANE, 


Firms in doubt as to which 
Machine is best SHOULD SEE 





RTER MACHINE bef 
~~ —— LONDON, E.C. 
8, Rue du Louvre, Paris. 
CARTER'S 





©) | IMPORTANT NOTICE. 


} 

Is equally successful in S re ee ee 

Pulverising, Granulating, or 
Shredding Animal, Vegetable, 


or Mineral Substances. 


Exporters of sof Machinery 
shippers ‘agricultural te ecially invited to 1 

emen n are Vi apply 
for full particulars and cape 4 7 


Inspect this Useful Machine 
AT WORK. 





=| Manure Manufacturers, 

= = | Bone Grinders, Chemical 

Manufacturers and Cattle 

Food Makers throughout 
the Kingdom 


USE CARTER’S ox 











DISINTEGRATORS. 


JOSHUA HEAP & CO.,Ltd. 


OLDHAM ROAD ENGINEERS’ TOOL WORKS, 
ASE TON-UNDIR-LYMNE 


PatTeNTEES AND MANUFACTURERS OF 









Ts appeal | ina Patent Pine and Bolt 
bond Le” Screwing Machines 


AND 


,» SOREWING TACKLE 


Of every Description. 


For jin. to ljin., with RELEASING MOTION. 


BOLT SCREWING AND NUT TAPPING MACHINE, 
New Illustrated Catalogue sent free upon 
Application. 


o 
a 
oF 
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BOIL BY STEAM 


HEATING OR BOILING BY STEAM 

The objectionable noise when boiling by steam 

is entirely done away with, and the liquor 

Heated or Boiled Quickly, Economically, 
and Silently. 






UST OF PRICES. i 
4 4 Lin.pipe 
se 50s. 60s. 65s. 

2 8 4in. pipe 
100s.130s.175s. 2800, 

















STEAM TRAPS 


(See Testimonials). 


PICKING, HOPKINS, & CO.’S PATENT TRAPS, 


Por (waar of endenad sign frm Pie, Cle Pans, 
Heaters, 4o,, are well known as being the 

are perfectly automa require 1 no attention, 

aad keep the pipes $roo from water. 


_# Baeecrdioary ? Results by use of these Traps. 











WINDMILLS 


For Water Supply, Pumping, Grinding, &c. 





Picking, Hopkins, & Co., 


ARNOLD WORKS, BOW, LONDON. 0 
AGINTS WANTED 





ALL GOODS MADE BY OURSELVES IN LONDON. 


9O PER CENT. SAVING 
And SUCCESS OF THE STAUFFER SYSTEM 
Ensured ONLY with the Genuine 


“STAUFFER LUBRICANT” 


( Registered Trade Mark ) 
Ot which we are the SOLE MAKERS. 


TEXT “UNBREAKABLE” STAUFFER LUBRICATOR 


| PA 
ECONOMY! CLEANLINESS! REDUCTION OF WEAR! 
TRIER BROS., maths,  °FFi0e: 12, GREAT eases awe WESTMINSTER 


Works: ADDINGTON SQUARE, CAMBERWRLL. 


unTERSAL SELF- ADJUSTING STUFFING BOX 


AND METALLIC PACKING. 


( MACBHTH’S PATHNT. ) 





















NO MORE BROKEN 
SHANKS 
WROUGHT IRON 
FIRMLY FIXED 
NIPPLES. 














Perfectly steam tight. 
Rotates round rod and keepsit 


true. 
Hasno springsorcomplication. 
Adjusted from the outside. 
Traps both steam and air. 


Gives to all movements of 


tom not get out of order. 
Reduces friction’ eaves coal. 
engine. 





Oan be fitted to any 


STEAM USERS & ENGINEERS SUPPLIED 
FOR ALL PARTICULARS APPLY TO THE MAKERS— 


JOHN & EDW? WOOD, 
MILWEiaETs |} BOLTON. 


The BUREAM BRICK, LIME, & CEMENT CO., Ltd, 


7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 


BURHAM WORKS, near Aylesford, Kent; MURSTON WORKS, near Sittingbourne, Kent. 
London Depots :—BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Elms, 


POE TEL.AND, siePPy, AN ROMAN COEIRAEINT 


Grey Stone and White Flare Lime. Great Culand Oliff Hydraulic Lime. 9602 
Gault and Olamp Burnt Bricks, Cornice Tiles and Tubes, Fether’s Patent Diaper Bricks, &c. 


AMA 
x 
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WIRE-BEWN BELTING, 
“ Helvetia” Leather Belting 


Pump and Hydraulic Leathers, &c. 
HIGHEST AWARD INVENTIONS EXHIBITION, 1%85. 





GOLD MEDAL, Inventions Exhibition, 1885. 





MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To H.M.’s Government, Council of India, Science and 
Art Department, Ad es &o. 


Mathematical, eagey apes aveaing pstepeents 
of every description, of shighen ¢ hie 
1 ee 

Price List post free. Engine Divider to the Trade 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.0. 


ASK FOR 
EYRE & SPOTTISWOODE’'S 


ILLUSTRATED CATALOGUE OF 


MATHEMATICAL DRAWING INSTRUMENTS 


Geometricai Models, Drawing Boards, T -squares, Set- 
squares, Drawing Paper, Pencils, Crayons, ndian Ink, 
Brushes, Water Colours, and all Drawing Materials 
suitablefor Draughtsmen, Technical Students, & others. 








EYRE & SPOTTISWOODE, 


Great New Street, London, E.C, 9356 





Maintenance of Permanent Way. 





Simple, 
a Handy, Powerful. 


I nsable for Sta 
tions, Crowded Sidings, 
and Tunnels. 





For Particulars and Price apply to 9817 
DE BENRGuUA & OO., 


LIMITED, 
Strangeways Ironworks. MANOHESTER. 





Plates 


OF ALL SHAPES 
AND SIZES AND 





Merthyr Vulcan Foundry & Engineering Co. Ltd., 
91, ST. MARY STREET, CARDIFF. 
London Agents : 9369 
WILLIAM H. BOYLE, 86, LEADENHALL STREET, E.C. 





SHEET, WASHERS, VALVES, CORD, TUBING, BALL VALVES, BUFFERS. 
PACKING OF ALL DESCRIPTIONS, DELIVERY AND SUCTION HOSE, CELLUYERT FIBRE, 
FOR ENGINEERING 2 MHBOCHANIOCAL FPURPFOSES. 





VULCANITE AND EBONITE, CELLUVERT FIBRE, 


SHHHTS, RODS, OR TUBHS, FOR HLHOTRIOAL PURPOSHS. 


VULOCANITE AND INDIA HRUBBEHN 
SHHHT, TUBHS, PUMPS, VALVES, BALLS, &o., &c., FOR CHEMICAL PURPOSES. 


9474 


BRIGK MACHINERY 


For Working all kinds of Clay. 


Che stiff or semi- dpe mee —— of Brick-making for 

producing a dense pre ic pressed brick ready for im- 

mediate removal to the kiln was invented by us 28 

pom ant ©: Eek eens nearly all 
parts of the world. 


DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET. 


Brick plants for pee 4 the best plastic-pressed 
Rien teihe an most economical system, 


Awarded Three Highest Medals at Adelaide 
% Exhibition, and the ONLY Gold Medal for 
§ Brick Machinery at to prez Exhibition, 


BRADLEY & GRAVEN, 


WESTGATE COMMON FOUNDRY, 452 















rave 





QUTTEARIOT DDD 











“CRAVEN’S PATENT BRICK MOULDING AND PRESSING MACHINES. 





WAKEFIELD, ENGLAND. 
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ey JOHNSON’S PATENT 


P ALFRED WILLIAMS Ce 


HALLADRY 


B WINOMILLS 


FOR 


ELECTRIC 


LIGHT & 
WATER 


SUPPLY ‘ee 
FOR VILLAGES, at | 
COUNTRY MANSIONS fam] lia 
( ANO FACTORIES frag 
ARTESIAN BORED F 9 

= AND ORIVEN. 





T EASTERN S? LONDON. EC 


Fil ivEM INU TES me FROM gpheett 2 Sen St STAG-E.R 
TELEGRAPHIC ADDRESS “VENTULUS LONDON 


9629 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 
GLOVE AND GAITER 
Leather Dressers, 


LEATHER &WO00L 


MERCHANTS. 















BUCKETS 
AND HOSE. 


Oe 


12 First-Class Medals 
AWARDED. 9804 


——_+@0— 


Combs Tannery, Stowmarket. 


Frice Lists and Terms on application. 





Manufacturer: 


| | has, in asense, the capacity of the Centrifugal Pump, 
iy) | and—as is proved by its working against a pressure —& 





LARGELY USED IN 


COMPOUND 
an 


D ; 
TRIPLE-EXPANSION 


ENGINES. 






7,000 miles 
with one ring added. 














ENVELOPE “ants 





Improved Envelope Folding Machines for 





DAVID CARLAW, 81, Dunlop St., Glasgow. 





GREAVES'S BLUE LIAS LIMB] (ie 


And PORTLAND OEMENT 


GREAVES, BULL & | LAKIN 


Deliver the above and Roman and 


of London by Soak sod $o = 
crac? part of the Kingdom by rll sd boo : direct | = 


Stockton, Wilmoote, a Harbury Works. 


Ohief Offices : WARWICK. 
Depotei WORCESTER WHARF, BIRMINGHAM. 
18, SOUTH WHARF, PADDINGTON, W. 6366 


DRUM PUMSF 


BLOWER and GAS EXHAUSTER. 


THE PUMP OF THE FUTURE FOR QUICKLY AND ECONOMICALLY MOVING LARGE BODIES OF WATER. 


** Tt will be seen from the section that the drum 


NO SLIDES OR FRICTIONAL WORKING PARTS. 
Bradford, March 25th, 1892. 


Dear Sirs,—We have had your Drum Blower in 
use about three months, and have much pleasure in 
saying it has given great satisfaction. e work it 
=| six or eight hours every day, and although we work 
itat a ~ pressure (34 b. ) we have never been 
troubled with heating, which we attribute to the 
absence of frictional working parts. 


Yours truly, 
MARK DAWSON & SON. 


equal to a lift of about 180 ft. head—the power of 
the ram. This is a combination not to be found in 
any other Pump. The Centrifugal has large capa- 
city, but is limited in power; the direct-acting 
piston pump has great power, but is limited in 
capacity. It is claimed that the drum possesses 
the advantages of both with the disadvantages of 
neither.” —The Engineer. 


DRUM ENGINEERING CO. 


Hydraulic and Posumatic Engineers, 55, ATHOL ROAD, BRADFORD, ors 


TELEGRAMS : ‘‘DRUM, BRADFORD.” 


FRANCIS MORTON & CO., L'®-dwoms, GARSTON, 


ENGINEERS, and Manufacturers of — nar ErV ERPookk. — 




















GALVANIZED CORRUGATED TRON ROOFS, — ,,arese.er*usares grit "Peet Sae"etgteetng” Bocriee 


Buildings and Sheds for all purposes, noi Censractionss ore cea ine on duet tro _ 


GALVANIZED CORRUGATED SHEETS, 
And Heavy Corrugated Plates, 


GIRDER AND BRIDGE WORK. 
Pontoons, Tanks, and Buoys 
SHIPS’ MASTS IN IRON OR : STEEL. 
General Foundry, Fitters’ 


SMITHS’ WORK “FOR THE TRADE. “= , 
Single Castings up to 46 tonsi = Sa Sadlt Se 
WROUGHT IRON TELEGRAPH POLES, | ae 


Indian Governmen: t Pattern, of et which up ——— a 
400,000 have been suppli 2 Eee < S E.MORTON«4c* HAMILTON “WORKS. GARSTON, 


STEEL AND IRON LIFE AND SHIPS’ BOATS, 
Awarded the Gold Medal of the Society of Arts, and Highest Certificate at Exhibition oy _— Apparatus, 
BOATS DOOCEHZED & HRAPAINADYD 


ESTIMATES AND DESIGNS FURNISHED FOR HAOH OLASS OF WORE IN THB MOST BOONOMICAL FORM, 8412 


LONDON OFFICE: 17, VICTORIA STREET, WESTMINSTER, S.W. 


aPENMAN & CO. 


aan Caledonian Boiler Works, PLASGOW. 


“PENMAN, GLASGOW.” 
London Office, 20, Bucklersbury, E.C. 






























“ABG CODE.” 





MAKERS of ALL TYPHS of 


HIGH-PRESSURE 


WHICH SUPPLIED STEAM FOR ia Steal Boilers, 
In IRON & STEEL. 


HEAVY MACHINERY AT THE 
; RI'VET HOLES drilled after the plates are 
bent into form, Edges of Plates 
"s . and corners thinned by means of our Patent 
nO e528 80 Peer on : Machine, thus nar by local 
y, NG ieaiaae : heating. Holes in end plates for flues bored 
out, bg bag met Sage on outer - 


mplete —. 
oe in the Trade. 








aaees®? 








Always a number of new Steam Boilers 
ready for IMMEDIATE DELIVERY, 
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_ IRON ROOFS. HOUSES AND BUILDINGS & 


FOR ALL PURPOSES AND ALL 8 SL i ee 


==] IRON ROOFS AND BUILDINGS 


== ENGINEERING & STEEL WORKS2=f Sr. 
am SHIPBUILDING YARDS, + | ents 
- GASWORKS, COLLIERIES, 
. RAILWAY, MINING, 
AND 








SPECIAL ATTENTION GIVEN TO EXPORT WORK. 
CONSTRUCTIONAL IRONWORK OF ALL KINDS. 
DRAWINGS AND ALL INFORMATION ON APPLICATION, 





E 














ALL & SMITH, Brel fil Ironworks, n. Dud Ir. Dudley 


pre: Benn: STAEFr EO RRDSHik =, 
Manufacturers of 






Marine & all kinds of Steam Engines & Machinery, both in Iron & Steel 
SHAFTS UP TO 15 TONS WHIGHT. 


LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFFER FORGINGS. 


LONDON OFFIOE: 118, QUEEN VICTORIA STREET, E.O, eri? 


MEASURES BROS, & 6O., } 














SOUTHWARK STREET, LONDON. 


ROLLED “sree” JOISTS & GIRDERS. 


RIVETTED GIRDERS, FLITCH PLATES, FIREPROOF FLOORS, CAST OR WROUGHT 
COLUMNS, STANCHIONS, TEE, ANGLE AND CHANNEL IRON, RAILS, 
BOLTS, " CHEQUERED PLATES, &¢, 


Have now In their TOWN ‘Stock 8000 tons of Iron Joists, 3 ~ to 20 In. 
deep, Plates, Angles, Ls -. awe —— tons of Steel Jo lets, 


7 Prompt Delivery at lowest Market Prices, “Section Sheets and Estimates on a LE 


C. A. PARSONS & CO., S472" NEWCASTLE, 


WORKS, 


ELECTRICAL ENGINEERS & CONTRACTORS, 
MANUFACTURERS OF 


STEAM TURBINE DYNAMOS, MOTORS, PROJECTORS, MIRRORS, 


—amwp—’ 


SSOIppY d1qdegayay, 


From 8” to 20° deep. 


<< WOPUOT ‘sounseowy ,, 








CONTRACTORS FOR COMPLETE CENTRAL STATIONS. 
MAKERS 
f Low 

DYNAMOS ( ses 

si CONSUMP 
BY BELT 
GEARING, be 
OR FOR 
COUPLING DIRECT . 

70 ENGINES, 


9004 


London Office : 66, VIGTORIA STREET WESTMINSTER, S.W. 





ConTRAOCTOR TO Her Majszsty’s GOVERNMENT. 


(rosbles 
PAINTS 


CUARANTEED GENUINE 


AND 


FREE FROM ADULTERATION. 








SUPPLIED TO HUNDREDS OF 
LOCAL AUTHORITIES. 





\Crosbie's 


PAINTS 


GUARANTEED GENUINE 


AND 


FREE FROM ADULTERATION. 


1Ss902 CATALOGUE 
NOW READY. 


‘Crosbie s 
PAINTS 


Iron Bridges, Gas ge te Public Buildings, 
Park Railings, Piers, Tanks, Roots, Columns, 
&e. 








MADE FROM METALLIC OXIDES. 


CROSBIE’S PAINTS, OXIDE PAINTS, ENAMEL 





- | PAINTS, VARNISH PAINTS, YARNISHES, OILS, 


AND SUNDRIES (See Catalogue), 
ALL READY FOR IMMEDIATE DESPATCH. 


ADOLPHE CROSBIE 


LIMITED, 


Colouwr Works, 








WOLVERHAMPTON. 
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queer ore” Ye Otl that larbricates mvrst poctestraoiean, Ny, USA + 
VACUUM SIGHTFEED LOCOMOTIVE LUBRICATORS. if 


VACUUM LOCOMOTIVE VALVE OIL. VACUUM CARRIAGE AXLE OIL. | 
VACUUM LOCOMOTIVE ENGINE OIL. 


/USED BY 31 BRITISH RAILWAYS, & THE LEADING INDIAN & COLONIAL LINES. — 














p J FULL DETAILS ON APPLICATION. 


Se 6 TheVacuum Oil mom Pany fi a 
uy THE ALBANY, LIVERPOOL. 


Cc. CO. WAKEFIELD, General sini scala conn 


MORE THAN ONE HUNDRED RAIL AND ) TRAMWAY CO.'S 


ECONOMISE OIL, FUEL, LABOUR AND REPAIRS BY USING 


AUSTIN'S OR LONGRIDGE'S PATENT AXLE-BOXES 


IMMURUM BRONZE BEARINGS, HERMETICAL DUST SHIELDS, PATENT LUBRICATORS & SEDIMENT SEPARATORS, 


MADE ONLY BY 


The PATENT AXLE-BOX & FOUNDRY CO., 


SALTIBY CHNTRAL WORKS, LIMITED, 
STANDARD & PATENT BEARING METALS. BI a Mi ; N G HAM * TELEGRAMS : “ BROTHERS.’ 


Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


BOURDON’'S ico"): GAUGES (anc 


NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT. 


Telephone No, 6588.) SOLE AGENTS IN LONDON. [Telephone No. 6588. 
M. BOURDON cautions Persons using Steam Gauges that a large number of very inferior instruments 
are sold, bearing his name, which are not of his manufacture, a great proportion of them also having a forged Trade Mark. 


AGENTS :—J. Casarretii, 48, Market St., Manchester; Coapsurn & Son, 11, Waterloo Rd., Liverpool. 
NEGRETTI & ZAMBRA’S CATALOGUE of Scientific Instruments, 560 pages, 1,200 Engravings, price Ss, éd. 
NV. & Z. ave Sole Agents for Ritchie & Sons’ Patent Liquid mee 


ANNA, DONALD & WiILson 


DNGINHDRS, IRON FOUNDERS, AND SHIPSUILDARS. 


ABBEY WORKS, PAISLEY. 9 -cossspeamamaala acum 
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FIRST-CLASS TORPEDO BOILERS AS SUPPLIED TO THE ADMIRALTY AN AND INDIAN N GOVE! 











Dec. 2, 1892.] ENGINEERING. 








F. SCHICHAU, 


ENCINEER & SHIPBUILDER, 
ELBING-PRUSSIA. 


—:0=0:—— 


SEA-GOING TORPEDO BOATS 


OF EVERY CONSTRUCTION, 
With SPEEDS up to 28 Knots per hour. 


ONOMIAL TRPLE-CPMAGION f4RIER 


SCHICHAU’S IMPROVED PATENT 
STEAM STEERING GEAR 
FOR TORPEDO BOATS. 


Ziese’s Patent Ventilating and Firing Apparatus 


THE WORKS WERE FOUNDED IN 1837, AND HAVE CONSTRUCTED UP TO DATE: 


Over 1,350 Steam Engines. 
= 485 Steamers for Sea and River Service. 
ai 175 Torpedo Boats and Torpedo Cruisers with speeds from 20 to 26 knots per hour. 
“ 605 Marine Engines, among them: 


» 800 Triple-Expansion Engines of 283,400 HP. INDCT. TOTAL. 
9 46 Dredgers of different systems. 9879 


THOMAS PERRY & SON, Ltd,, 


Highfields Works, 
BILSTON, ENGLAND. 




















PATENT MACHINE MADE WHEELS, ..:s 
MILL and FORGE CASTINGS of every desoription. 


——— 
MOORES SS 








S 
& 


s$ 


i 





a TEES SIDE IRON & ENGINE ‘WORKS CO. Lie. 


MIDPD\OLASBROVUGE. 








ee 


Telegraphic Address: | OM 
“ BONACCORD, GLASGOW.” OP 





DRYSDAL F&C 
ENCINEERS 


GLASCOW 





Centrifugal Pump and Engine. FANS & ENGINES for Forced Draughts in Boiler HIGH SPEED ENGINES Centrifugal Pumps. and Engines. 
For Launches, Torpedo Boats, Yachts, @e. Furnsoes & Ventilating. Mado for any quantity & Position. For Driving Dynamos. &o, fee am Bopble, 69 
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PLENTY & SON, Lid., Eagle Ironworks, NEWBURY, BERKS. 








” man UPACTORERS TO THE ADMIRALTY. 














RowaAaxzr WACGCHT oLt.vuB, Gown hls. 


: afi a 
PATENT ENCINES "AND BOILERS FOR SMALL STEAMERS, YACHTS, TUCS, LAUNCHES, &c. 2500 


Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works. 


ALEXAN DER OLDHAM & SON S 


JOHNSON BROOK PATENT PISTON WORKS, Tele phone 208, 


, DUKINFIELD, st MANCHESTER. 
p PATE lel PIsTONS, 











oA PATENT WELDLESS ‘TURN ED STEEL COILS 
pons From 2in, diameter to 120 in. diameter. Success justified by a Sale of over 18,000, 


Re-Boring Cylinders and Planing Valve Facings im their Position 07 << 


BY SPECIALLY CONSTRUCTED MACHINERY. Tele. Address—WELDLESS, 


WM. JESSOP & SONS Limited. 


MANUFACTURERS OF 


Cast Steel Rudders, |GRANK SHAFTS,| Tool Steel 































STERN FRAMES, | ner Cast Solid, or rr val ; OF 7 QUALITY. 
BRACKETS, STEMS, |_| CAST, SHEAR, GERMAN, 
GEARING, SPRING, BLISTER, 

CASTINGS. SHEET STEEL. 





Hi 

| 
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WH 


ii 
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BRIGHTSIDE WORKS, SHEFFIELD. = 
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TAYLOR & CHALLEN, Lf. 


ENGINEERS AND MACHINISTS. 


MAEAENRS oF 


POWER are = 














SLIDES DOWN. 





SLIDES UP, 


CAMLESS DRAWING PRESS 


(TAYLOR, CHALLEN, & BURTON'S PATENTS), 


AND MACHINERY USED IN THE PRODUCTION OF 


COINS, METALLIC CARTRIDGES, TUBES, STAMPED WARES, 


MILITARY GUNPOWDER AND GUN-COTTON, &c. 





DERWENT FOUNDRY, CONSTITUTION HILL, 
“eleiNational Telephone No. alt. ee NC: 


mr iin e No, 4144. 


ATKINSON'S “CY CLE” GAS ENGINES, ; 


Guaranteed to Consume less Gas than any other, 
IMPULSE EVERY REVOLUTION. NO. SLIDE. 


COMBINED ENGINES & AIR COMPRESSORS. S 3 
COMBINED ENGINES & PUMPS. . =< 


ATKINSON’S PATENT FEED WATER HEATERS. 


THE BRITISH GAS ENGINE AND ENGINEERING GQ., LID,, 


Albion Works, MANSFIELD ROAD, GOSPEL OAK, LONDON, N.W. — 
Telegraphic Address: “DIFFERENTIAL,” LONDON, ul oO 































a, 
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—GRODSLETS OLL ENGINES 


(PATENTED) 
FOR USH WITH 


ROYAL DAYLIGHT OR SIMILAR OILS. 


In this engine all working parts are easily accessible and exposed to 
view, and nothing is concealed inside the bed. 
The ordinary hot tube is used for ignition, and the engine generally 
is on the “Otto” pares 

















SIZES NOW READY, 4 HP. and 9 HP. 


4 HP. gives 7 HP. on the brake for a consumption of .82 pints per Brake HP. per hour, including 
the oil used in the lamp. 


9 HP. gives 14.6 on the brake tor a ee or .74 per Brake HP., including lamp. 





RPRIEOCADS OM AFPKPLILICATION. 


CROSSLEY BROS., 


LIMITED, 


OPENSHAW, MANCHESTER. - 
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EDWARD FOSTER & SON, = 


CENTRAL BRASS WORKS, HALIFAX, ENGLAND, © fe CuN-METAL 
e¢ Manufacturers of every description of BRASS WORK for STEAM, GAS & WATER. | amg 


Raoisterep Apprzss ror Tetecrams, “FOSTER, HALIFAX.” Pf *g 
















a 
TT ip TELEPHONE No. 99. 














’ LEES’ Patent SIGHT- 
FEED LUBRICATOR 
requires no glass 
tube. Simplest in 
m6 the:«Smarket. Will 
m= §=6work against any 
i €6-- pressure, either on 
“6s. steam __ pipes, value 
chest or cylinder. 


7 SATISFACTION GUARANTEED. |e 


ONE MONTH FREE TRIAL. |) fg 


e CUN-METAL oye 
P FULLWAY Gaal? 
VALVE. a iy 


TH iy 
i a tii 





SEND FOR CIRCULAR. oS —~ - 


AMERICAN ELEVATOR COMPANY, 


4, QUEEN VICTORIA STREET, LONDON, E.C. 


‘OTIS ELEVATORS 


HYDRAULIC, ELECTRIC, OR POWER. 

















156.000 «IN USB. Ke 


The “Compactum” Feed-Water Heaters, Evaporators & Distillers. 


























Ee. SUITABLE FOR EVERY REQUIREMENT, LAND OR MARINE. ‘ 
4 y, \< 
. Le E GQoRRESPONDANOHE te ow 





Sole Makers: JOHN KIRKALDY, LIMITED. 
-clagettiattstiny 40, WEST INDIA DOCK ROAD, LONDON. —— tovose we. 20 su 


THWAITES BROTHERS, L°. | 


BRADFORD. — : 


CENTRIFUGAL PUMPS AND PUMPING ENGINES. 


oneraeea a aaneeT Te 
spec necro 





























cme 20 
“enn =e 











These NEW PATENT PUMPS are suitable for either RIGHT HAND or LEFT HAND. 


——— It is not necessary to specify the hand on which the pump is to be driven—when ordering—as with other pumps. ——— 


CATALOGUEHS IN PREPARATION. 9416 











TANNATE* SODA 
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SCSOOPER & SMiT=z’s 
—— SOLUBLE — 


BANS AW =n ©) oe ©) BY. ' 


FOR THE PREVENTION OF 


INCRUSTATION and CORROSION in 
BOoirtiLEESsS. 






















THE 


DELIVERED FOR HOME 
USE IN STEEL DRUMS 








64 Cwt. net: 
——aew pe geen 
For Export, a \ cg LZ? Za - P<) a : 4 
Crystal, in 1 Cwt. Kegs. \ S Zs FUE 2 2 IN OF ex * pert QUNRANTEE 















TRADE L&L MaRZ. 


B>> Electric Welding & Heatin 


THE IMPROVED BENARDOS SYSTEM. 


THE PROCESS CAN BE WORKED BY MEANS 
OF AN ELECTRIC LIGHTING PLANT WITH 
SLIGHT MODIFICATIONS. 


i | Applications for Licenses are to be addressed 
i | to LLOYD & LLOYD, Birmingham. 








Boiler Tubes of Iron, Steel, and Homogeneous Metal, 
Gas, Water, Steam, and Galvanised Tubes & Fittings, 








FLUSH JOINTED TUBE. 


B\ LLOYD & LLOYD, Birmingham, 


y. 
; 
‘ 


Sthettitess SOLE LICENSEES FOR THE UNITED KINGDOM. 








Works—Albion Tube Works, Birmingham. Coombs Wood Works, Halesowen. James Bridge Coil Works, Wednesbury. 
Warehouses : London—90, Cannon Street, E.C. Liverpool—68, Paradise Street. Manchester—44, Deansgate. 
And 157, Upper Thames Street, E.C. o419 


Albion Tube Works, BIRMINGHAM. 
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SURDIEY BR BROTHERS 


Eagle Ironworks, BELPER, DERBYSHIRE. 


EDGE RUNNER = MILLS — 


FOR ALL DHSORIPTIONS OF MATHRIALSB. 












i ’ M, 
t My. , Li : a { , is < ay ae fe 
Z 4 j f . | 5 R i Nr ts 
rm = / es . ‘ a nes 2 
& ue ves S- a Aes cS ee 8 sll “at ni i » 
a = ~ < <i = f - - - E ———- 
Wa ee SUE ae = SS eS SS a ee ee ail = I~ 
STEM ve 
f a Turner: 
r Hartnell 
Os es a 4 ES 
1 - i EN Gl NE Patent. 
, anneal 474i es 
F ; 



















USHRS SAY FOR HFFICIHNOY AND SAFETY THHY 


GOAN NOT 22 EI ——— 


SOLH MAEKEBRS ;: 


E.R. & F. TURNER £02), ipswich. 


TELEGRAMS: “GIPPESWYE,” IPSWICH. — 


RICHARD (RD MORELAND & SON, 8, Old St. London, E.C, 


MANUFAOTURERS OF 


EIGH-OLASS STEAM ENGINES, 


Simple or Compound, with Jet, Surface or Evaporative Condensers, up to 1,000 Indicated Horse Power. 


PUMPING MACHINERY 


Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, 
and other purposes, and all Olasses of General Engineering Work. 
FOR TYPE OF OUR DIRECT-ACTING PUMPING ENGINES, SEE “ENGINEERING,” 3rd OCTOBER, 1884. 9781 


CONSTRUCTIONAL IRON WORK FOR BUILDINGS, &c. 


LOCOMOTIVE ENGINES 


OF ALL. TYPHS AND SIZHS FOR 
OOLLIERIES, IRONWORKS, CONTRACTORS, BRANOH RAILWAYS, &. 


HIGH-CLASS STEAM ENGINES. 


AIR COMPRESSORS. 
BOILERS. COLLIERY PLANT & PUMPS. 


POTTERS’ & TILE-MAKERS’ MACHINERY OF ALL KINDS. 


‘HARTLEY, ARNOUX & FANNING, 


STOKE-ON-TRENT. 







































IN IRONon STEEL. 
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G. WILKINSON & SONS, 


BRADFORD ROAD TOOL WORKS, KEIGHLEY. 















PATENT 


W AND OTHER 
ke 


Pie -ac IMPROVED. MACHINES 






MAKERS OF 
EVERY DESCRIPTION OF MACHINE TOOLS : = —_— 
FOR ALL BRANCHES OF ENGINEERING. < = 

















Ks i 


JOS. KAYE & SONS, LTD. 


KAYE’S PATENT LOOK WORES, LEEDS, 
AND AT 93, HIGH HOLBORN, LONDON, W.C. 9130 


Sample, post free, 2s. each. 


CHES & |ANCASTF 














MAKERS OF ———= 


SHONES HYDRO-PNEUMATIC 7 SEWAGE EvecTors ETc. 
”A LOW PRESSURE asin << Air TRAM Cars .AIR- COMPRESSORS. 


—— 6 ——_—- 


OFFICE. 16,GReEAT Ceci St, WESTMINSTER.WORKS.Ruacon. 


CHAS. MACINTOSH & CO., umreo. 


Works: CAMBRIDGE ST., MANCHESTER. 


TELEPHONE No. -.- 267 NATIONAL. PACKING. 


N 
WONT 


icy gemeneete ss roe. 





MMMM 














rn a - - 1124 NEW. WaAHREEOUSES : 

Telegraphic Addresses : 

MANCHESTER .. .. .. 48, Piccadilly. “MACINTOSH, Manchester. 

- LONDON... es % .. 30, Fore Street, E.C. “LARK, London.” 

rs) LIVERPOOL mae” es -. 9, Chapel Street. “MACINTOSH, Liverpool.” 

GLASGOW .. ee + .. 22, St. Enoch’s Square. “MEDLOCK, Glasgow.” 
c »e BUFFER SPRINGS. 
. BRAKE PIPES. VALVES. —— 





HOSE. TUBING. SHEET. WASHERS. 
GAS BAGS. BALL VALVES. 
MECHANICAL INDIA RUBBER GOODS. 
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FOR THE CHEAPEST 
AND BEST 


MACHINERY 
ADDRESS - 


MOORE & KORTE, 


We 
MAKERS 


Vie TORIAR». LEEDS 


my © him 





0821 





LUBRICATING, DRYING AND BURNING 


OTL S 
WHITE & RED LEAD 











GROUND PAINTS.|} 





BRUSHES. VARNISHES. 


TALLOW, Waste. 








QUICK-DRYING PAINT] 


For Girders, etc. 


For Specialities sce last and next week’s issue. 


ROBERT D, STEWART, 











61 & 62, Tenter Street, Goodman's Fields, ak 


LONDON, EF. 


THE PATENT SOLIDIFIED OIL 


For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &e. 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE OHIEF FEATURES OF THIS LUBRICANT ARE— 
1. [28 HIGH MELTING POINT—212° Fah. 2. THOUGH SOLID IT I8 SOFT. 8. IT IS PERFEOTLY NEUTRAL. 4. IT LASTS FOUR TIMES AS LONG A8 TALLOW 


SAMPLES, PRICES, AND OOPIES OF TESTIMONIALS ON APPLICATION. 
MANUFACTURERS: 
A. B. FLEMING AND COMPANY, LIMITED, 


CAROLINE PARK, BDINBURGE. 
LONDON: 15, WHITEFRIARS S8T., FLEET 8T., E.0. CITY OFFICE: 101, LEADENHALL 8T., E. =O. 
BIRMINGHAM: 66, GEORGE STREET, PARADE. GLASGOW: 111, WATERLOO STREET. 


ack MAKING MACHINERY 


FOR EVERY DESCRIPTION OF CLAY: 





















SPECIALITY— 


- produces a Plastic Pressed Brick ready for taking direct to Kiln. 


Works with a minimum of wear and tear, 
and requires less than half power to drive 
than any similar Machine in the Market. 
Is entirely self-contained, no foundation 
whatever being necessary. 


x William Johnson 


CASTLETON FOUNDRY, 





—— % 








9562 


r Makers of Cement Machinery Coa eesti Machinery, am Machinery, Mortar oad &e., &e, 


ROBHY & CO’S 


Lehi hahaa PORTABLE ENGINES 


POSSESS 
THE FOLLOWING 
ADVANTAGES. 


Great Strength. 

Extreme Simplicity of 
Design. 

. First-class Workman- 
ship. 

Great Economy in Fuel. 

Fase of Management. 

Absolute Safety in 
Working. 

Great Power and Dura- 
bility 








ROBEY & CO. are also manu- 
Pacturers of Portable Engines, 
Semi-Portable Engines, Robey 
Engines and Locomotive 
Boilers combined (both Com- 
deat eet tbend Beene 
nes, 

ie 1 ial Fi ~, ior 
(Simple om poun' 

‘simp Locomotive, Cornish, 
end} Rertiosl Seis. SS wines 

ngines. Hea ars, 

Pumps. Centrifugal Pumps, 
Jas and Oil Engines and every 








lescription of Machinery for 
Builders and Contractors. 


GLOBE WORKS, LINCOLN. 


BRESLAU BRANCH: 10, KAISER- A 9311 
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KILBOURN PATENT REFRIGERATOR C0., Li 


MANUFACTURERS OF 


ICE-MAKING & REFRIGERATING MACHINES 


ON THE AMMONIA COMPRESSION SYSTEM WITH BRINE CIRCULATION 
OR DIRECT EXPANSION 
For Ice Factories, Steam and Sailing Ships, Abbatoirs and Cold Storages, 
Bacon Curing Houses, Butter Dairies, Creameries, and Cheese 
Factories, Breweries, Paraffin Oil and Candle Works, 
Steam Trawlers and Fish Carriers, &c. 








OFFICE & WORKS: 
59, 


Commercial Road, 
LIVERPOOL. 


wm) SPECIFICATIONS & TENDERS 


ON APPLICATION. 








BRASS & COPPER / 
MIRE, SHEETS = 


SEAMLESS & BRAZED 


j TUBES 
‘FOR BOILERS, ‘CONDENSERS, &c. 


“BATTERY, BIRMINGHAM.” = as 


CLAYTON, HOWLETT & CO.., 


ATLAS WoOREKS, 
WOODFIELD ROAD, HARROW ROAD, 
LONDON, Ww. 


—ESTABLISHED 182!1.— 























“WELLS LIGHT” 


WALLWORK AND WELLS’ PATENTS. 
POWERFUL, PORTABLE LIGHT FROM OIL. 


OvER GOOO SortD. 





As by P. & 0., Anchor, Com. Gen, Transatlantique,’ 
Cunard Lines. 








UPPLIED TO 
i GOV § & ALL LEAD 
BEWARE OF IMITATIONS. 





oO | 
~ 
PWuk | SiGe 
fabs 
goes SS as 
“| BRICK & TILE 
S = MACHINERY, | | 


A.C, WELLS & C0. ,*t Pancras, #4; LONDON 


F 
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CRANES") 


AND LIFTING MACHINERY 





» SPECIALITY 





See Advertisement, Sept. 23, page 10. 


8901 


THOMAS SMITH, 
—_ Crane Works, RODLEY, near LEEDS. 


m Agents : H. HUGHES & CO., 85, Gracechurch 8t., E.C. 


: ‘ADTIACOY ‘HLINS », : sue2Zop07, 








PRICE LISTS FREE ON APPLICATION. 9802 


wren ELL'’S EMERY WHEELCO., Mill 8t., Bradford, MANCHESTER, 














FOR THE BEST 


EMERY WHEELS, 


ROOPER & HARRIS, Ld., Emery Works, Stafford. 


Civde Rivet Works Co. 


GLASGOW. 
Best Rivers, Sries, ~— Sorzws, ScREW am, 


531 
Established in 1875 at East Greenwich as A. H. Bateman & Co. 


HAYWARDIYLER®, [0 
STEAM! ae 


ADDRESS 
84 & 85, Wuitecross Street. 
LONDON.E.c. 





WEIGHING MAOHINERY. 


7363 


Vnchostrs 


— Address—" Warenmra, MANCHESTER.” 








ROBART BOYLE & SOnNn’s 
LATEST IMPROVED PATENT SELF-ACTING 


_AIR PUMP VENTILATOR, 


50 PER CENT. REDUCTION IN PRICE. 


F Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught. 


Strongly made of the best Steel, Galvanized, and finest Workmanship. 





9829 
ee See) 


64, Holborn Viaduct, LONDUN ; 110, Bothwell Street, GLASGOW. 


ee 








LrIeTTLhEe’s PATENT 


—|CABLE CONVEYORS, 
(ROPE CONVEYORS, 


7% ELEVATORS, AND 
*=|(COAL HANDLING MACHINERY 


a 
—< 








Unique Illustrations and Catalogue sent Free, address— 


ew CONVEYOR CO, 12 


8 and 4, Lime Street Square, LONDON, E.C. 








DAVEY PAXMAN & CO., Engineers, COLCHESTER, 


ae AND BOILERS 


Horizontal 


Portable and Semi-Portable Engines, 
Vertical H 


and Boilers, 


SUITABLE FOR MILLS, FACTORIES, | ELECTRIC LIGHT INSTALLATIONS, &c., &c. 


Mting facibee a Semi-Pixed Runes and 
Oom i Pal sid Bom Portable enna’ Horizontal 
Cornish, Lancashire, Seataote onl eee ed 





Competitive Trials at Reweagiie, de, Jus to all 


£200 for Best Compound ol Postebte oa 4) 


em Were awarded to D. P. & Co.'s Hagines tn. consequence of extreme economy in fuel, excellence of design, and 
very regular working. The record & Oo. have 34 


for Steam Engines, 
£100 for Best 8ingle- Cylinder Portable Engine, 


The OnLy PRIZHS 


and 


smooth 
e established is 55 per cent. lower in fuel than that of the most & 


aE. e at the 


7 ortable 8 lies 
Sinate Cylinder, . - pA 


Double, LONDON OFFICE: 78, Q' 


A ¢ Oardiff Trials in 1872. 
=: PA. Eri Bxr x i1sSse. 
*D. . On have bien Avaried £WO GOLD MEDAIA aid ONE SILVIK MEDAL for thelr Steam Ragins and Ballon 


24 uD AVEY PAXMAN & GO~ ENGINEERS, GOLCHESTER 


VICTORIA STREET, E.C. 


Compound Semi- Fixed Engine, 8 to 60 HP. nominal, 








REFRIGERATING & ICE-MAKING MACHINERY. 


2 1650 MACHINES SoD. WF 


220 for Meat Freezing and Storage. 40 for Dairies. 


1008 for Breweries. | 
110 for Ice-Making. 


124 for Ships’ Holds, &c. 
32 for Chemical Works. 


9 for Candle and Stearine Works. 


| 12 for Sugar Refineries. 
95 for Various Purposes. 


ALL SIZHS GHNERALLY IN STOCE ORNMN PROGRESS. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. 


WORKS AT LOWER SHADWELL, E., AND. AT BIRMINGHAM. 


9830 








Kingston's, Fenton's, Plastic Metal, and Marine White Bronze. 
ANTI-FRICTION METALS. 


MANGANESE BRONZE. 
PHOSPHOR BRONZE AND TIN. 





BILLINGTON & NEWTON, LONGPoRT, STAFF. 


A sents—London : HAUGHTON & 00., 110, Oannon Street, B.0. 


North of Burope: A. SINGTON & 00., 2: sitiennmemeiee Seotland: P. & W. MAOLELLAN, Trongate, Glasgow. 9584 


Agent for Liverpool, Mr. THOMAS HOSKING, b Thomas Street, South Oastle Street, 












Dec. 2, 1892.] ENGINEERING. 











WALKERS’ Upwards of 800 of the above now AT WORK, 
indicating in the aggregate 


70,000 


Horse-Power. 












Mine Ventilating Fans. 
WALKERS’ IMPROVED SCHIELE VENTILATING FANS. 







This Invention is applicable to all Fans of the enclosed type, and effectually Stops Vibration. 


EAU LAGE MACHINE RL. 


FISHER & WALKERS’ Patent FRICTION CLUTCH & UNDERGROUND HAULAGE MACHINERY. 


THIS GEARING IS NOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 
The objects attained are SIMPLICITY, ENDURANCE OF THE MACHINERY AND ROPES, with a MINIMUM EXPENDITURE OF POWER. ¢sos 


nas tums PETER BROTHERHOOD, "22 == 


} GOLD MEDAL, sroiow id, fear ig Eooy, gx SLVER MEDAL 


"RAAB BAAB BBA BBEEBBBABEZABBAEZAMB 


Class 52. 665. 
ae IMPROVED Patent SIMPLE or COMPOUND 3-Cylinder ENGINES, canes 












FOR DRIVING 










FANS, DOUBLE-AOTING 
CENTRIFUGAL SIMPLE OR COMPOUND 
PUMPS, HIGH-SPEED | 
| ao ENGINES 
| HIGH-SPEED PAN OVE FOR 
} MACHINERY, * sage Driving Dynamos, &, 
| AS LARGELY USED in the BRITISH BAe AS FITTED ON HM. YACHT 






AND FOREIGN NAVIES. “VICTORIA & ALBERT,” &c. 





















: } a LATEST BOARD OF TRADE AND LLOYD'S 
| FORMULA SUPPLIED ON APPLICATION. 


Iie LEEDS FORGE COMPANY 


LIMITED, 


LEEDS. 
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WORTHINGTON 


PUMPING ENGINE GOMPANY, 











I58, QUEEN VICTORIA STREET, LONDON, E.C. 4 


WORTHINGTON. 


Telegrams: “Tune Harp, London.” Telephone No, 4644. 





TRADE :MARE. 


WORTHINGTON 
VERTICAL PUMPS, 


For Main and Auxiliary Boiler Feeds and General Service. 











OVER | 
1,300 
PUMPS IN sTOCE 


OV ER 
60,000 
PUMPS SOLD. 


en Cee 











[WORTHING 








NEW STYLE VERTICAL MARINE PUMP WITH POT VALVE CHAMBERS. 





Worthington Pumps have been adopted by the British, German, Austrian, Italian, Spanish, Chilian and United States 
Navies, and the principal Steamship Companies of the World. 


WORTHINGTON PUMPS FOR EVERY SERVICE 


WITH GUN METAL OR _ IRON..WATER-ENDS. 


CATALOGUES, ESTIMATES AND PARTICULARS ON APPLICATION. ssn 
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Halt, Cross Belting. (R2ae 


The overlapping of thelayers 
“\\, takes the heavy strain off the / 
\\ edge and puts it on the 

=== point c 




















| 
7 thereby preventing breaking 
f on the edge; and when the 
band leaves the pulley it gives 
more grip than ordinary single and 
double, especially so if distance of 
shafts is short, the layers, each by itself, 


gripping the pulley. 
The greatest strain is put on point C ===a_, 
| 


owing tothe diameter being enlarged bythe underlayer. 


The tearing of the edge is prevented, because the 
leather, doubled at C, gives less way, so that the limit 
of elasticity at the edge is not overdone. 


> ©, Otto Gehrckens, Hamburg. » 


For Great Britain apply to Haughton & Co., 110, Cannon Street, London, E.C, 

2107 Half-cross Bands supplied. 

belting, with an additional Royalty of ot 6% for the Patent. 

‘estimonials from all parts of the world. 8607 
Stockholm, 1886, Hedrande omnaemnande; Augsburg, 1886, Diploma of Merit; Barcelona, 1888, Mencion 

Honorifica; Gold Medal, Brussels, 1888, International Exhibition ; Silver Medal, Hamburg, 1889, highest 

premium awarded for leather belting; Gold Medal, Edinburgh, 1890; First Class Diploma of Honor, London, 1891. 


Aorng pepueyq-3q3ry 


*AoyRg weap eq) Godu Fuyaunz gyeg oay, 
“AoT[Ng popawyg-4j0"y 


“£01104 WeAyzp 04} uodn ZarauNs 49g OTL 








Price like 








— THe ORIGINAXZE -—— 


UNIVERSAL MILLING MACHINES 


BROWN & SHARPE MANUFACTURING CO., Providence, R.I., United States, 


Ans Expr m Sroox amp Soup sy THe Acuwis, 


BUCK & HICKMAN 


$80, Whitechapel Road, LONDON, E., 
At favourable Prices compared with any of their IMITATIONS 


y aoe Machines { 
a mage Di pedal 3 gin ach rach, rater cours = 









been attain the usua’ 
methods of cae “rhe im) ce of the 
greatest attainzble Cm 
Machines will be appreciated by Engineers. 
Also Sole Agents for 


The MORSE TWIST DRILL AND MACHINE 00. 
The PRATT & WHITNEY MACHINE CO., 
The BROWN & SHARPE MANUFACTURING 00 
The UNION STONE 00.’3 EMERY WHEELS AND 
MAOHINES, 

And Agents for 

: The E. HORTON & SON CHUCK 00., 
=. THOMPSON'S PATENT FLEXIBLE AND UNIFORD 

: TEMPER HACK SAWS. 

PARKER'S & STEPHENS’ PATENT VIOES, 
OUSHMAN CHUCKS, WESTOOTT’S CHUCES, 
' STANLEY RULE & LEVEL 00.'8 PLANES, 

&o., &o. 
ALL KINDS OF AMERICAN AND ENGLISH TOOLS SUPPLIED. 9333 
Correspondence solicited. | Catalogues mailed on application. 


CORLISS ENGINES 


WITH MORLEY’S PATENT COMPULSORY GEAR. 


As ECONOMICAL as the Trip Motion, as SIMPLE as the Slide Valve Engine, 
and MORE ACCESSIBLE. 


SUITABLE FOR DRIVING TEXTILE 
and other MILLS, 
ELECTRIC 














OTHER SPECIALITIES: 
Gearing, 
Millwrighting, 


Lighting, Oil Mill 
Electric i Machinery, 
Genera- fi Ta) Hdraulic 
tors, & Bs, i Elevators 
COLLIERY ‘aaa Pumps, 
Fans, &e., &e. 
*  * 3538 %* 
Telephone: 690. Telegrams: “COLE.” 
COLE, MARCHEN ms & MORLEY 


DUST FUEL FURNACES 








| gpecuty-HIGH-CLASS 1 BOILER "WORK 


(M. Psreer’s Parent), 


For Burning Coke Dust, Breeze, Screenings of Coal, &c. 





applicable to any Steam Boiler ; uires 
; Increased Boiler 


r cent. ; 

sag y no Chimney; a Cure for Bad Draught ; Easy Clinkerin, 

ower, without Too | to number of Boilers ; Wear to Fire Bars a most inappreciable ; 
ressure quickly Increased ; Easy Control of Fires. 


HUNDREDS AT WORK IN ENGLAND AND ON CONTINENT. 


Average saving in Fuel Bills 50 





BRYAN DONKIN & COMPANY, L"?: 


SOLE AGENTS FOR GREAT BRITAIN, 
SOUTHWARK PARK ROAD, BERMONDSEY. LONDON, 


RAILWAY & OTHER ACCIDENTS © 
THE RAILWAY _PASSENGERS” "ASSURANCE CO. 


TABLISHED 18 
£3, 150. 000 paid ax "Olsen. 
64, CORNHILL, LONDON. WH MASSY. } secretaries 


LINDSAY BURNET Co, Go GLAssoW 


TELEGRAMS: 
“BURNET, GLASGOW.” 




















—— 


Pressures up to 200 lb, for Triple and Quadruple Expansion Engines. 
STANDARD LISTS OF SMALLER SIZES, SEVERAL OF WHICH ARE ALWAYS IN STOCK AND IN PROGRESS. 


HYDRAULIC FLANGED PLATES. 


BOILERS SHIPPED IN PIECES. 





ADPRESS ALL INQUIRIES AS ABOVE. SPECIAL CODE. 8907 
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ROBERT WARNER & CO. 





TREBLE PLUNGER PUMPS 


For Collieries, Water Works, Breweries, Paper Mills, &c.; arranged for driving either by Ropes, 
Belting, Shafting, direct or combixed, with Steam, Gas, Oil Engines, or Electric Motors. 


‘G38SN ONIYOVd IWNYSLNI ON 


MANY HUNDREDS OF SIMILAR PUMPS MADE AND WORKING ON ALL 
LIFTS UP TO 1150 FEET WITH GREAT SATISFACTION 





"Ss 19ISS300V ATISYS SAJAIVA iv 


From a Photograph of a Pump with 6 in, diam. Plungers, 10 in. stroke, made and supplied for a 700 ft. lift. 





UNSOLICITED TESTIMONIAL. 
Gateshead-on-Tyne, February 11, 1892. 
Dear Sirs,—We have 20 of your pumps going, driven by wire ropes, electric motors, and horses, all of 
which have been satisfactory, so that we have no reason to amas? your designs.—Yours truly, 
JOHN BOWES & PARTNERS, —— 
ERKLEY. 


ROBERT WARNER & CO., 27. Jewin Crescent, Cripplegate, LONDON, E.C. 
Telegraphic Address: “HYDROLOGICAL, LOND 
WORKS: WALTON-ON-THE-NAZE. 
(Formerly Branch of John Warner d&: Sons, Cripplegate, London). 


THE GULCHER ELECTRIC LIGHT AND POWER CO., Ltd, 


ARE NOW MANUFACTURING SPECIALLY FOR THE TRADE. 


To Messrs. R. WARNER & Co. 





9563—3 
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i=) S8 TRTLS ann 
For Restos and Particulars saan to ‘‘THE MANAGER,” Battersea eee 8&.W. 


MACHIN E TOOLS. At 
SHEPHERD, HILL & CO. 


LEEDS, 
YORKSHIRE. 


Manufacturers of all kinds of 


SLIDE LATHES, PLANING, SHAPING, 
ee SLOTTING, BORING, DRILLING, 
PUNCHING, SHEARING, BENDING, 
= and SCREWING MACHINES, 
































|B Zexvesxe)e GAs 


MOTIVE | FURNACES PIER ENG 


POWER) MALLEABLE IRON | /APANNI! 

cee euce, | CASE HARDENING Fes. 
ANNEALINC en 
POTTERY &° : 


3 CT QUEEN STREET 
LONDON S.W. 


ANHYDROUS iio AMMONIA 


FOR ICE-MAKING AND REFRIGERATION. 
As Supplied to the LINDE BRITISH REFRIGERATION CO., LIMITED. 
Absolutely the PUREST AMMONIA PRODUCED. 


WRITE FOR PARTICULARS AND PRICES. 


The STANDARD AMMONIA CO., Ld, Old Ford, LONDON, f, 
HAYWARD TYLER & CO., 


Engineers, LONDON. 


The “UNIVERSAL” 
STEAM PUMP. 


THOUSANDS IN USZz. 


ENAMELLING 


DOWSON ECONOMIC CAS& POWER C?L. 


































NOBLE & LUND, 


Engineers and Machine Tool Makere, 
NEWCASTLE-ON-TYNE, 


Tele. Address: ‘LATHES, NEWCASTLE-ON-TYNE.” 
MAKERS OF 


IMPROVED LATHES. 
PLANING, DRILLING, BORING, & MILLING 
MAOHINES, 


Angle Iron — Plate ta a Paige, 


=a" OTN BERS & SHIPDULLDES 
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eC [ LARGE STOCK of NEW and 
SS} \ pric . per 


Di cceseen PMI ee Fiat 







SPECIAL SECTIONS ROLLED, 
From 10 to 110 Ib. per yard. 





| STEEL TRAMRAILS from 18 to 
\ 98 lb. per yard, — 


‘ STEEL SLEEPERS for Portable, 


Permanent and Light Lines, 


Ww Se WWF 
ee Soto ta ee tee ED 
RAILS, ACCESSORIES & STEEL SLEEPERS, 


Delivered to any Foreign Port, | 
INCLUSIVE OF COST, FREIGHT AND INSURANCE, y 


Laurence Pountney Hill, 


LONDON. 
o> x © _ 


Formerly Wm, BIRD & CO. 
ESTABLISHED 1828, 





< DWN 
FOR PORTABLE RAILWAY 








































Telegraphic Address— 
“BIRD, LONDON.” 


TELEPHONE No. 1630. 
4B C and Al CODE. 








\ SS 

SS \ \ NS \ i i f F’ e- 
\ WS Purchase, Inspection and Shipment of every d 
WN ’ scription of Machinery and Railway Plant, 974 
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HIGH-PRESSURE AND COMPOUND. 




















Gi a Mp: 
THIS PUMP ye 
WILL 
FULFIL ALL THE CONDITIONS 
OF THE 


DUPLEX PUMP ao 


View ot our ORDINARY PATTERN for BOILER FEEDING and other 



















WITH PRICES OF PUMPS KEPT IN STOCK. i 




































































Sire. we ewe ef 2] 2] 8] 4] 6 | 6] 7 | 8 | 9 | 10] 11 | 12] 13] 14 | 15 

HALF ITS NUMBER OF Bore of Steam Cylinder oe et ee. OL 5| 6| 6 6 6| 7 7/ 8; 8] 9] 10] 10 
Bore of Pump ... «1 ss» sn | 2G} 28) 3 | 3h) QB 3 | 3h) 5B) 3h) 5 33) 5h) 53) 5h) 63 

PARTS <a cd buble cba od lb cB oh cy 

: PRIOR. au se ne 216) £17] £18] £19] £20] £21] £29] £25, £26| £30) £31) £35] £37] £43 £50 

N.B.—Special Quotations for Larger Sizes than above on application. 9807 


JOHN COCHRANE, Engineer, Barrhead, by Glasgow. 


REPRESENTATIVES: LOUDON BROTHERS, 46, WATERLOO ST., GLASGOW. 
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W. H. BAILEY & CO., Limited, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


STEAM & WATER FITTINGS, BOILER & ENGINE MOUNTINGS, &c., 


Including Valves and Cocks of every class, Pressure Gauges, Fusible Plugs, Fire Brigade Fittings, 
Lubricators of immense variety, Low Water Alarms, Injectors, Steam Roarers, Steam 
Traps, Steam Pumps for Boiler venting. Steam Kettles, &e., &e. 





























FOR STEAM AND WATER. 


-BAILEY'S STRONG GUN METAL STOP-VALVES, 





BAILEY’S STEAM VALVES, 

























































recorpers, (1 


AND OTHER INDICATORS. 


WATER PRESSURE GAUGES 
DEEP WELL INDICATORS, 
TIDE RECORDERS, 


RESERVOIR 


For Corporation Fire Brigades, Manufactories, Steam Ships, Public Buildings, Hotels, &e, 
jo. 1087 0, 1080 





_BAILEY’S “SLUICE _ VALVES. 
BAILEY'S FIRE FITTINGS, VALVES &-COCKS. 


re ’ , ee pale 
Disc Valve. for Sewers, Reservoirs. &c 
































BAEY & ASHCROFT'S PATENT 


“POP” SAFETY VALVES. 
GOVERNMENT STANDARD DESIGNS. 
BAILEY’S GUN METAL STEAM COCKS, 
































ALBION WORKS, SALEORD, MANOHHSTHR 


TELEGRAMS: “BEACON, SALFORD,” 
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ERON PUMP 


ESTABLISHED 1852. 




















OVER 


20,000 
SOLD. 


JOHN CAMERON, 


INVENTOR AND MAKER, 


OLDFIELD ROAD IRON WORKS, 
SALFORD, 


MANCHESTER. 


ae Ree ee Rah er iocd aks mecisnee Sue RRR mm iN enceranag ade 49 2S Sateen a omen Ee ee 








SEE LAST WEEK'S ADVERTISEMENT FOR SHIPBUILDERS’ TOOLS.” ) 


wo 
esteeeinehidenntmminatbaneiateaaiiideteenmenienniiiidae 


WESTINGHOUSE 
AUTOMATIC HIGH SPEED ENGINES. | 


AUTO-COMPOUND HIGH SPEED ENGINES 


For ELECTRIC LIGHT INSTALLATIONS and other purposes, 


FORCED BLAST & VENTILATING FANS for Ships, Mines, &e. (1 ' 
> ——SRNTINEL STEAM STEERING GEARS, ASH HOISTS, be. 
‘Water, Steam, & Gas Valves, & Fittings. 


ALLEY & MACLELLAN, 


Engineers, GLASGOW. 
PRICES AND PARTICULARS ON APPLICATION. 
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FRAN K PEARN & CO. 


WEST GORTON, MANCHESTER. 











SPECIALITIES 


PUMPING 
MACHINERY 





REFERENCES. 





Ram. 
Ram-Rod. 
Upper Pump Chamber. 


7™mMoOOWDYD 





























Lower _,, fe 
Ram Packing Gland. 
Stuffing Box. 
G GA Suction Valves. - = 
Se H HA Delivery Valves. 
PATENT UADRUPLE ACTING PUMP, 
PATI DOES ACHING Fou? APPS ASE? PO 
li i i i i ii Nl i NN i i i Ni i i i i Ni i i i i li i i i i i a i i -— 
4 
a a ( { 
Section of “ Purves’” , JOHN BROWN i ((), j Limite 5 
SH HEHE LD. 








Seetion of ‘* Serve ” Tube 


Manufacturers of the following 


SPECIALTIES ™ MARINE PURPOSES 


“ELLIS” Patent STEEL FACED, ALL STEEL or IRON ARMOUR Plates and Bolts. 

LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Finished. 

“PURVES” Patent Ribted BOILER FLUES, unsurpassed sor resistance to Collapse by any 
Present Type of Flue, in any respective Thickness and Diameter, and possessing special advantages 
over all other types. 


“SERVE” Patent Ridted BOILER TUBES, giving more Steam per Pound of Fuel than any 
other Tube or Combination. 


“VAN OLLEFEN” Patent Gear for QUICK LOWERING of DOORS of WATER- 
TIGHT BULKHEADS. 

FLANGED BOILER END PLATES oy te Largest Sizes, Flanged in HYDRAULIC 
PRESSES in ONE Heat 


STEEL PROPELLER BLADES and BOSSES, welt known for Exceptional Soundness and 
Smoothness of Surface. 9826 


-— 
Pwouwcvwvvwrweverereey, 
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“Bells Asbestos 


NOMW-OONDUVUOTING COmMProsiTrion 
FOR COVERING BOILERS AND STEAM PIPES. 


Will Reduce Loss by Radiation, 
AND 
SAVE 40 PER CENT. 0F FUEL 














HIS Composition is free from whatever can injure metal, and of a nature which will enable it to adhere well for years 

without bands. Being supplied Dry in Bag, it will cover Six times more surface than other materials which 

are sent out wet in Cask, and in competition has repeatedly proved itself to be the cheapest material in the market for preven- 
tion of loss by radiation. It saves its cost in a few months, and lasts for years, 


BELL’S ASBESTOS CO., LD. "strivan sree,” LONDON, S.E. 


AGEIN OLE Ss. 
LIVERPOOL: Putz, Curphey & Oo., 2, Strand St., James St. 


MANCHESTER: F. R. Putz, South P; e. 
NEWCASTLE-ON-TYNE: W. F. Snowdon, 32, Sido. 
RUSSIA: John M. Sumner & Oo., Moscow. 


DEYrOo+TsSs. 
AMSTERDAM, ANTWERP, BAROELONA, BELFAST, BERLIN, DUBLIN, GENOA, GLASGOW, LISBON, TRIESTE. 


BELL’S ASBESTOS PACKED 


WATER GAUGES, COCKS, & YVALYES 


— a ARH -—— 


WR{E2H2s THOROUGHLY RELIABLE AND ADJUSTABLE 
Peo WHEN WORKING AT THE HIGHEST PRESSURES, 





BIRMINGHAM: Bell & Oo., 7, John Bright Street. 
BRISTOL: Robert Stotesbury, 114, Redoute Street. 
OARDIFF: Bell & Oo., West Bute Street. 

HULL: T. Olough, Humber Dock Basin. 















SECTION OF VALVE. 


bi) 





Whe 
“tl 








PD es Safety — r All Fittings bear our 
Ch =o Valve. me) = STEAM FITTINGS. Name and Trade Mark. 


ABOVE ARE APPROVED OF & RECOMMENDED BY THE PRINCIPAL BOILER INSURANCE COMPANIES. 
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ELECTRIC LIGHT. 





NOUN FOWLER & C0. (LEEDS), LTD 


LONDON OFFICE, No. 6, LOMBARD STREET, E.C. 


BNWGINHEES, 


.,LEEDS, ENGLAND. 








Coupled Horizontal Engines, fitted witn Hart- 
nell’s latest Patent Expansion Gear. 


Compound and Double , Cylinder Semi- Fixed En ines. 
From 6 to 100 Nominal HP. All fitted with Hartnell’s Patent 
Automatic Expansion Gear. Hundreds at work. 








Single Horizontal Engines, fitted with Hartnell’s 
latest Patent Expansicn Gear. 














Marquis of Bute. House to House Central Station (West 
Lord Burton. Brompton.) 

Col. J. T. North. Electricity Supply Co. of Spain (Madrid) 
Great Northern Railway. Laing, Wharton & Down, Waterford. 
M., S. and L, Railway. City of Mexico Electric Light Co. 
Small Arms Factory, Enfield. Campbell & Harrison, Bradford. 


5a — - / Sony J; 
FI (| ay doegiti tl 





GOLD MEDAL, Saltaire Exhibition. 





a 





COMPOUND HORIZONTAL EH 








INSTALLATIONS SUPPLIED. 
{ |CITY & SOUTH LONDON RAILWAY—First English Railway worked by ELECTRIG TRACTION. 


Joshua Tetley & Son, Leeds. 
Australia Hotel, Sydney. 
Lambton Municipality, Australia. 
A. Hordern & Sons, Sydney. 
Leeds Mercury. 

And many others. 


‘apInjepy “UOIZIQIYXT JOUOIIDULA2U] ‘SIZ/Yd 184l4d YNOI 
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THE NEW GRAB. 


PETERS’. PATENT “AUTOMATIC.” 











Will OPEN or CLOSE at will at the bottom of Lift. 
Will LET GO from an Obstruction. 

Only ONE CHAIN. NO BALANCE WEIGHTS. 
Can FILL at BOTTOM and DISCHARGE at TOP. 
Or FILL at TOP and DISCHARGE at BOTTOM. 
Can be emptied and freed from Suction if over full. 
Can be worked by ANY CRANE at any DEPTH. 
Can be OPENED UNDER WATER. 











lilt | 
il)| 





STOTHERT anp PITT, cimrren. 


BATH, 


AND 30, WALEBROOK, E.C. 6997 


Fleming, Ferguson & Dixon's _ Patent! N.D.C. Compound Engines. 














The best Engines in the Market for 
Electric Lighting. 


These Engines are made in sizes 
from 8 to 250 I.HP., and may be 
seen running at the Maker’s Works, 
at from 160 to 250 Revolutions per 
Minute. 





All parts easy of access. 








Perfect governing with varying loads. 





Also Makers of Quadruple, Triple, 
and Compound Engines on the same 
principle, from 200 to 5000 /.HP,, 
fitted with the latest Improved and 
‘Patent ’’ Corliss Valve Gear. 


Highest Economy in Fuel. 





Perfect Steadiness. 





Requires little Foundation. 





NO DEAD CENTRES, causing very \ 
uniform turning effort on Crank Pin, “===xame 


JOHN MUSGRAVE & SONS, LD. 


GLOBE IRON WORKS, BOLTON, 









sp ~~ LANCASHIRE BOILERS up to 200 16, 
ent — pressure. 
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BABCOGK AND WILCOX LIMITED 


(LONDON 2 ~ be pected. 
PATHWN 


WATER-TUBE STEAM BOILER 


Safe, Economical (as to fuel), and Durable; Ha Perfect Water Circulation, and 8 
Steam-room; one and perfectly Accessible for Cleaning external and in’ 


PORTABLE and MARINE BOILERS otf all sizes. Particulars on eiplication. 
WORES: KILBOWIH, NHAR GLASGOW. 


114, NEWGATE STREET, LONDON, E.C. 
21, BOTHWELL STREET, GLASGOW. 28, DHANSGATH, MANOHESTER, 
15, RUE DE LA CHAUSSEE DANTIN, PARIS; and 14, PLACE DE BROUCKERE, BRUSSELS. 
For AUSTRALIA and NEW ZEALAND address, BABOOOK & WILCOX LIMITED, 280, Sussex Street, Sydney, N. =. 
Agents for the TRANSVAAL—REUNERT & LENZ, Johannesburg. 
A VALUABLE BOOE ON STHAM Bedire oon ow wELICATION. 


ENGINEERS AND MACHINE TOOL MAKERS. 
Sowerby Bridge, Yorkshire. 


CONTRACTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. 
2% ——— MAKERS OF 


ent: Lathes, Planing, ye , Sha 
| Screwing, Punching, and S. : ening Meatl 


— — = PLATE = BENDING ROLLS. 
pet oeP Py SPEOLAL ANGLE & T-IRON BENDING MACHINES. 


"ty Special Multiple Punching and Shearing Machines for 


7-ROLLER FLATTENING MACHINES. 


STEAM HAMMERS 
Mydraulic Geared & ouem Rivetting Machines, 


PLATE-EDCE PLANING AAACHINES ames 


WALL RADIAL DRILL. For Boilermakers and Shipbuilders. 7-ROLLES STRAIGHTENING MACHINE. 8030 ' 


SOMERVAIL & Co, DALMUIR, N.B. 


DALMUIR IRON WORKS, 
uu: GLASGOW, 


BRIDGE & ROOF 
BUILDERS. 





700,000 HP. in uso, 
































RADIAL DRILL 























9181 











~ MECHAN & SONS” 


CRANSTONHILL,. GLASGOW, & 60 QUEEN VICTORIA STREET, LON 


_ MADE IN LENGTHS UP 


mols CONVEYANCE OF SEWAGE, gy. IRRIGATION PURPOSES .GAS 
WATER-MAINS, 1S. Fe Ok OIL LINES &c. 


7” 
SPICOT & SOCKET MECHANS PATENT KIMBER OCKET 


MADE OF LICHT WROUCHT IRON OR STEEL PLATES. 


STRUCTURAL IRON WORK, TANKS. SMITH WORK &c. 


Cheaper than Cast Iron. 
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Spécialité en Dragues, Exca- 
vateurs, Elévateurs, Appareils 
Aspirateurs de Sable, Bateaux- 
Porteurs &c. d’une construc- 
tion particulitre et tous les 





Fournisseurs aux Pays- Bas 
et Colonies, Ministtre de la 
Marine Russe, Allemagne, 
Autriche-Hongrie, Roumanie, 
Danemark, France, Espagne, 


Speciality of Dredgers, Excavators, Eleva- 

tors, Suction-Dredgers, Hopperbarges &c. 

of a special construction and all appa- 
ratus required for their application. 


Supplied in Holland and Colonies, Russian 
Imperial Navy, Germany, Austria-Hungary, 
Roumania, Denmark, France, Spain, Por- 





engins pour desservir ces | Portugal, Panama, Belgique 


appareils. &e tugal, Panama, Belgium &c. 


9675 
























Telegrams: ‘ELECTRIC, WOLVERHAMPTON ;” “ CONCORDANCE, LONDON.” 


THE ELEGTRIG CONSTRUCTION CORPORATION, L'° 


WOLVERHAMPTON. 





GENERAL MANAGER: 
THOMAS PARKER, M.1.C.E. M.1.E.E. 


ELWELL-PARKER DYNAMOS. 


For Lighting Cities, Towns, Docks, Ships, Works, Mills, Hotels, Mansions, Private Houses, &c. 


ELWELL-PARKER MOTORS. 


For Tramcars, Launches, Travelling Cranes, Pumping, Hauling, Ventilating, Coal Cutting, &c. 


SWITCHES & SWITCHBOARDS. 
AUTOMATIC MAGNETIC CUT-OUTS. 
ELECTRIC LOCOMOTIVES. 


For Railways, Oollieries, Mines, &c. 



























FULL PARTICULARS, SPECIFICATIONS, AND ESTIMATES ON APPLICATION. 














LONDON OFFICES: WALBROOK, E.C. 





WORCESTER HOUSE, 
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EASTON & ANDERSON, L'”. 


3, WHITEHALL PLACE, LONDON, S.W. 


ELECTRIGAL EXHIBITION 


CRYSTAL PALACE. 











TELEGRAPHIC ADDRESS: “EGYPTIAN, LONDON.” TELEPHONE NUMBER 3695. 


WORKS: ERITH IRON WORKS, ERITH, KENT. 


















sia 





camel 
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THE CLAY CROSS CO.,, 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND Sigg 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS 
WORES: OLAY OROSS, NEAR ORLEEFT Eur E-2. 


== THLEGRAMS: “TACESON, COLAYT OROSSBQ” 


Agents: BHOK & OO., K & 00., Limited, 130, 180, Great Suffolk Street, 8.H. 









































| WITH ALL THE LATEST IMPROVEMENTS. 
STEEL, IRON & BRASS CASTINGS, «4 
TOOL STHBL, FILES, 


SINGLE -.  GAST STEEL LIGHT, 
DOUBLE w) © STRONG, 
ENDED. SPANNERS. DURABLE 
: FORGINGS, BESSEMER BARS, &c. 


BAKER BLOWER ENGINEERING 00, | STANLEY ST., SHEFFIELD. 


Successors to mie STREET FOUNDRY & ENGINEERING CO., Limited. ses 


CROSBY STEAM GAGE & VALVE CO. 


TRADE ge K 















CUPOLAS AND SMITHS’ FIRES. 





FOR CUPOLAS, SMITHS’ FIRES, BASIC 
PROCESS, REFINERIES, &e. 











MERCURY PRESSURE GAUGE. 








Goto MEDAL (HiaHest AWARD) oa PARIS EXHIBITION, 1888. 


Manufacturers of Steam Engine Indicators, Sight-Feed Lubricators, Pop” Safety 
Valves, Water Relief Valves, Chime Steam Whistles ; and Sole Agents 
for the Mason Reducing Valves, and Ohapman Full-way Stop 
Valves, for Water, Steam, Gas, Oil, and Ammonia. 


SEND FOR NEW ILLUSTRATED CATALOGUE AND PRICE LIST. 1676 got 
A LARGE STOCK ALWAYS READY FOR IMMEDIATE DELIVERY. (7 |i 


£175, QUEEN VICTORIA STREET, LONDON. 


_ OROSBY-WAAREN-HAUS, Baumwall 14, HAMBURG. | 
CROSBY INDICATOR, for High Speeds, HHNRY CHAPMAN, 10, Rue Laffitte, PARIS. RICHARDS INDICATOR, for Slow Speeds, 


IMPORTANT to ALL USERS of BELTING. 






























(GUTTA PHROHA, OANVAS, AND BALATA) 


Have been Coreugnly tested during the past two yea yours, Se are admitted by all who have used them to be 
absolutely unrivalled for their perfect combination of various yy required in a really efficisnt 
Driving Belt. THEY ARE SPECIALLY DISTINGUISHED FOR 


GREAT STRENGTH AND DURABILITY. 
UNEQUALLED GRIPPING POWERS. 


PERFEOT UNIFORMITY runovenovr, 


ita~ituswia. and 
guarantees complete success in for 


RETENTION of STRENGTH. 


It has been proved that Belts which have 
been running over two years not only 
retain their original strength of 
driving power, but shew 














@ cura PERCHA > 









{t .an be returned to the makers, 

Testimentals have been recived frem 

Ee AND CREEYAS JA 
gos of tear ea 100,000 BELTS ARE ALREADY IN USE. Ji) aE—=—=stee 

Samples and Price Lists to be had from me SS = G 

PATENTEES and SOLE MAKERS. 


“ose Ee. & J. DICK, 


GREENHEAHAD, GLASG 
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ESTABLISHED | i777. 


ROSE, , DOWNS & 
THOMPSON, 
oe} Government Contractors, Oe 
OLD FOUNDRY, &y 
HULL: 
BS ‘6, Cortlandt Street, O 
Z iw 
< CALCUTTA. 
antes Screw-Propelling Hopper aa and ‘ saint” Dredger, for the Catalogues and My Liste in Y French, German 









































G. & J. WEIR, ENCINEERS, CATHCART, GLASGOW. 


WEIR’S PATENT APPLIANCES e; UNIVERSALLY USED IN THE be 
MARINE AND IN THE BRITISH AND FOREIGN NAVIES. 


EVAPORATORS—FEED HEATERS—BOILER FEEDING ENCINES—HYDROKINETERS—COMBINATION FEED ‘GHEDK VALVES 
PARTIOULARS ON APPLICATION. TLOQNDON OFFICE—1, Billiter Buildings, Billiter Street, E.C. 70s Adires—“GIWEIR, GLascow. 























See 
To 


SPECIALITIES : 


Patent Satety Boiler Mountings. 





Patent Parallel Slide Valves for all 
purposes. 


Patent Asbestos Packed Cocks and 
Water Gauges. 











J, HOPKINSON & C0., 


Britannia Works, 


HUDDERSFIELD. 


Telegrams —“HOPKINEON, HUDDERSFIELD.” 
TELEPHONE No. 169. 





Hopkinson’s Patent Parallel Slide Valve 


Hopkinson’s Stop Valve with Patent “Expansion” Seat and 
“Composite” Gland. WRITE FOR LISTS. (With Outside Screw and Trunk Spindle), 


(From photo of 15” Stop Valve for 180 lbs. pressure.) Fie, 217 9428 
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HLECTRIC LIGHT AND POWER. 


CENTRAL STATIONS FOR TOWNS 


CONTRACTED FOR AND ERECTED IN THEIR ENTIRETY IN ANY PART OF THE WORLD. 


We are Manufacturers of Dynamos of the highest efficiency and Patentees of the most efficient system of Distributing Mains, 


ELECTRO-MOTORS AND TRANSMISSION OF POWER PLANT MADE TO ANY SPECIFICATION, 


DYNAMOS FOR SMELTING, DEPOSITING, WELDING, AND ORE EXTRACTION. 


Borough Engineers, Architects, and Professional Gentlemen interested in Electric Lighting should apply for our Catalogue, which will be sent free on application, 


CROMPTON & CO. LIMITED, 


Head Office—Mansion House Buildings, London, E.C. Works—London and Chelmsford. 


“CROMPTON, LONDON.” 
“CROMPTON, CHELMSFORD.” 


SELF-ACTING INJ JECTORS. 


GRESHAM’S PATENT. 
A large Stock of these and every other pattern of Injector... 3 


ALWAYS READY FOR IMMEDIATE DELIVERY. 


~ SUITABLE FOR ALL CLASSES OF BOILERS. 


OIROULARS AND ALL INFORMATION ON APPLICATION. 








TELEGRAMS { ,, LONDON TELEPHONE No. 1663. 






































LONDON OFFIOB: GLABGOW: W. Lester & Son, 11, West Regent Bt. 
A. L. BAORE, 60, Queen Victoria 8, B.C. emit 


“GRESHAM & CRAVEN, Ltd. : 
CRAVEN IRONWORKS, ORDSALL LANE, MANCHESTER. 


TetzcRaPHi0 Appress: ‘BRAKE, MANCHESTER.” 0498 


RANSOMES, “SIMS & JEFFERIES, LD, 


Telegrams: _ en orig 
; ‘RANSOMES, IPSWICH.” ‘“‘“ANGLIA, LONDON.” 


COMBINATION 
necessary Valves are Self-contained). 




















(All 



























































— ORWELL WORKS, IPSWICH, AND 9, GRACECHURCH STREET, LONDON. — 
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“RODGERS= =. 
| PULLEYS’ 


(REGISTERED. ) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, & BOSS. 


THE ONLY WROUGHT IRON PULLEY MADE. 


OVER 90,000 | use 


Messrs. MarsHatt, Sons, & Co., a « a Stock of our Pulleys at their Depét, Marshalls’ Buildings, 
9, Farringdon Road, London, EC. 

















S0LH MAEFERS ; 


HUDSWELL, CLARKE & SO., 


RAIEWADT Mec LE=zIDsS. 
S0LH AGHNTS: 
Ot 8 Ree ent ae Patterson & Sons, 26,| North of Engiand—8 ball & Co., Side, N’castie-on- Tyne 
of France—J. 8, Mason. 17, Rue Faldherbe, Lille, West of Engiand—Townsend & Young, 12, John Street, 


. Russia—S. G. Martin, Little Morskoi No. 19, Olas w & DI trict—Rot &Co., 9, Old st., 


8t. iad. Egil 
Austria—J. E; 1, Bez Freilung 7, Vienna. 

on aa and South of Ireland—Jas. F. Roberts, 72, Francis 
Street, Dublin. 


, Derham, Leipzig. 
» Ma Holland—Van Rietschoten en Houwens, Rotterda: 
istrict—F. B. Welch & Market 8t., gp me 
chester. paecimnatiai ve we . Alsace & the Vosges, Scandinavia & Switzerland—Messrs 
Sheffield & District—Hattersley & Davidson, 14, Arundel; George Thomas and Co., Manchester. - 
Street, Sheffield. Queensiand—Smellie and Co., Brisbane. 9856 


London Merehante—F. BLUETT DUFF, 5. Laurence Pountney Hill, B.0. 














HIGGINSON’S PATENT 


SILENT STEAM WINCHES 


INVALDABLE 


PASSENGER 
STEAMERS, 







ECONOMICAL, 
DURABLE, 


AND 


ABSOLUTELY 
NOISELESS, 


SOLE MAKERS - 


CLARKE, CHAPMAN & CO. 


GATESHEAD - ON - TYNE. 
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NORFOLK WORKS, SHEFFIELD. 


TELEGRAMS: “FIRTH,” SHEFFIELD; “EZRA,” LONDON. 


SPECIAL GRUCIBLE CAST STEEL 


FOR 
Tools, Drills, Taps, Dies, Punches, Swords, 
Bayonets, &. &. Mme NIK ree” 


SHEAR & SPRING 
EDGE TOOLS, SIEMENS-MARTIN 


FILES, AND 
SAWS. 


vaeian rr ORDNANCE, 


atso ror MARINE & ENCINEERING PURPOSES, 


In the Forged state, or Rough-Turned, Bored and Oil-Tempered. 


TIRES, AXLES, PROJECTILES, &c. 


S 
KL STEEL CASTINGS cxcettine 


4 LONDON OFFICE—110, Cannon Street: MR. J. E. DARBISHIRE. 





















(MEMBERS OF THE LONDON ENGINEERING ee 


THOMAS ROBINSON ph SON, 


ELOCE DA... EI. — 


‘ sil 5 WOOD-WORKING MACHINERY, ENGINES, AND BOILERS. Qa 
HIGHEST AWARDS, PARIS, 1889: ays poms 
















THE GRAND PRIX & GOLD MEDAL. 


fl 2G, 











LARGE FLOOR-BOARD PLANING MACHINE 


MANLOVE ALLIOTT & SB Limnitoa 


ENGINZEES, 


NOTTINGHAM, LONDON, GLASGOW, MANCHESTER. 


SOLE MAKERS OF 


a i LYON’S PATENT STEAM DISINFECTOR 


INCLUDIN 











= Alliott & Paton’s Patent Vacuum Apparatus, 
| For Disinfectin 9 Clo thon , Bedding, Bales of Rags, &c. Recommended by the Highest Medical Authorities as the best Disi nuented, 
The Patent Vacuum Apparatus referred t ne SS o Wa shin ~ Lyon s Pat t Steam Disinfector, making it the most effici 





"gic 
° Ma a t possessing all the latest impro vemen ant 
TELEORAPEIO ADDRESS ; dp A NOTTINGHAM,” 7994 














Dec. 2, 1892.] 











JRONe @ & 

STEEL 
BOILER 

TUBES 
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~ \SSFOUND: 
5&PISTOI | 


PENDLETIN, 
MANCHESTER. 























NO: a 








EDWIN LEWIS & SONS bs 


BE MANUFACTURERS WOLVERHAMPTON STATUS On WATER 





NIPPL 


UNION 


London Office: 142s, CAIN NWOs Y STREET, ECs an £1.0. 








FM FAY LUKE & SPENCER, Ltd. =. . iN [ mt NIELS 
pa A oe omnar nr 











TAPER SHANK TWIST DRILL, with Grinding Line. 


THOS: CHATWIN, «. CT. TINDAL STREET, BIRMINGHAM, 


Stocks, Dies, and Taps; Screwing Machines in great variety ; Twist Drills and Rimers. 


STANDARD GAUGES. 





IMPROVED RIMER with TWIST FLUTES, 














ACTURER OF — 


Standard Cylindrical Gauges; Spanners; Ratchet Braces; — 
Tube Cutters ; Tube Wrenches and Vices, and General Tools, Gaus 
GOLD AND SILVER MEDAL, CALCUTTA, 1884. 
AWARDED , AND AT 
First Order of Merit : ium STOCKHOLM, 1886. 


AT ADELAIDE, 1887. 
















i= 





ANGULAR PATTERN 8TOCK8 AND DIES. 





RATCHET BRACE, 





WHITWORTH Pattern GUIDE 8TOCK8 AND DIE8, 


ENGINEER'S TAP. 


“MTT =e 





CLYBURN SPANNER, 





HAND-POWER SCREWING MACHINE for TUBES with 
SELF-ACTING FEED MOTION for CUTTING OFF. 












Richard C. Gibbins & Co. tmmen 





MAKERS OF PORTABLE AND FIXED 


EAM & HAND CRANES, 


Derrick, Foundry, Overhead Travelling & Warehouse CRANES, 


Crab Winches, Lifting Jacks, Hand Pile Drivers, 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c, 100 






Telegrams : 
“GIBBINS, BIRMINGHAM,” 





GLASGOW : G, BUCHANAN, 91, BUCHANAN STREET, °°" comms 
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On Admiralty List. 


tren SMITH BROTHERS & CO., ~2iEes ~ 


“ PLANER, GLASGOW.” 
| KINGSTON ENGINE WORKS, GLASGOW, 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Eccentric and Lever Punching and Shearing Machines, Beam Bending and Horizontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 


Plate Bending Rolls, Plate Flattening Machines, Cold Iron Saws, Boiler Shell Drilling Machines, Plate Edge Planing 
ines, Hydraulic Garboard Strake Flanging Machines, Hydraulic Rivetting Machines, i 
Pumps and Accumulators. 














Wo 





VERTICAL PLATE BENDING ROLLS. HORIZONTAL PLATE BENDING ROLLS LEVER PUNCHING MACHINE. 064 


STERN WHEEL STEAMERS, 


BY YARROW & CO. LONDON. 





























S/S 
Tuk at i gae{ 





3” e-\) 2 \ ~ 4 eae 


be the Ai i yo AAA 
" 4 


i5MOSQUIT 
22s 2\2 





uito” and “ Herald,” shallow-draft Gunboats built by Messrs. YARROW & CO., for the British Government, for service on the Zambesi ; length, €0 ft., beam, 18 ft., draft, 18in., constructed on their patent 
system, in floatable sections, by which means they were put together out at sea with great rapidity. In order to ascertain how speedily vessels constructed on this A gw could be connected together and set to work, a 
trial was made on the Thames, and it was found that the whole operation from the time of commencing work to when the vessels were running under steam, occupied less than twenty-four hours. This system is jelly 
suited for foreign parts, avoiding thereby the costly and difficult process of rivetting-up and launching. Stern Whee] Steamers have heen found by experience to be the best type of vessel for shallow river navigation, 

and of these, Messrs. YARROW have conieestel a large number of successful examples for all parts of the world. They build them varying in length from 560 ft. to 200 ft., and in draft from 6in. to18in. 9718 


HULSE & CO., 


ORDSAL WORKS 


MANCHESTER. 


ine Tools 


For Marine, Ordnance, Railway, 
and other Engineering Work. 


The ‘* Mosq 



















LONDON ENGINEER: 


G. GLASS HOOPER, 


Combined Vertical and Horizontal Planing Machines, P 90, BUCKLERSBURY, E.C. Vertical Boring Machines, 9204 
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MILLING — — ENGINEERS. 


Telegrams: 
= ‘TOOLS, MANCHESTER.” 
ABC and Al Codes used. 





















——— 


KENDALL & GENT, MANCHESTER. . 


GEO. CRADOCK & CO. 


Wrones, WAKEFIELD, ( unis”'™* 
Original Manufacturers of LANG'S PATENT ROPE, 


BY WHOM IT WAS INTRODUCED AND ESTABLISHED. 


Makers of all descriptions of Round & Flat Steel & Iron Wire Ropes. 


CONTRACTORS TO THE ADMIRALTY. 











AW AED S. AW AEHD Ss. 
Silver Pedal, 1883.—Royal icultural Society of England. Bronze = rene 1887, and First Order of Merit.— Adelaide Jubilee 
Gold Medal, 1st ~ Se ag nternational Exhibition. Exhibition 
Silver Medal, Silver Medal, 888 (Highest Award).—Mining Institute of Cornwall. 
Bronze Model, 1884.—Dittc. Silver Medal 1308 eee est Award).—Melbourne Hzxhibition, with 
Silver Medal, 1885.—Mining Institute of Scotland. a or excellence of quality of Ropes. 
Gold Medal, 1885.—Antwerp International Hxhibition. 889.—Dunedin Hxhibition. 


Silver Medal, 1885.—Ditto. bi 
ROH & BHDLINGTON’S ABRIAL ROPHWAYS. 


LOMWDOMW OFFICES, BAST INDIA AVENUE. 
Telegrams—‘‘ CRADOCK, WAKEFIELD.” ABO Oode used. 8258 


NETTLEFOLDS LIMITED, BIRMINGHAM, 


SOLE MANUFACTURERS OF 
WESTON ’S STORER’S 


PATENT DIFFERENTIAL RATCHET BRACE—PATENT OPEN TOP SUET LUBBICATOR, 


These Bracks, which have been several years before the public, and are MUCH APPRECIATED by them, 
NETTLEFOLD’s have lately CONSIDERABLY IMPROVED by enclosing the SCREW in @ SLEEVE (A) which always 
PROTECTS it from INJURY either from DIRT or BLOWS. This SLEEVE also acts as a GUIDE for the NuvT, 
thus keeping it steady throughout the whole of its traverse, and consequently enabling the drilling to 
be effected with PERFECT ACCURACY, 

The Suzt Lusricator has effected a saving of 70 per cent. in the cost of lubricating material used 
for Nettlefolds’ Engines, and has now been fully tested in their works on 15 Cylinders working to 750 
horse power. 

essrs. Hick, HaRGREAVES & Co. write :—“ We find the saving in excess of that stated in Messrs, 
Nettlefold & Chamberlain’ s Report—viz., 70 per cent., and the cylinders to which these Lubricators have 
been applied are in beautiful condition. We shall adopt them for all our es.” 

By this Invention the steam is lubricated before passing to the valves, while the supply of greace is 
uniform and constant. 

SOLD BY THE UNDERMENTIONED AGENTS:— 

















BIRMINGHAM Wakeman, C. H., Gt. Charles St. SHEFFIELD . Wilkes Brothers & OCo., Tasker, Sons, & Co, 

LONDON .. ~ Nettlefold & Sons. NEWCASTLEH-ON-TYNE Galloway & Co. 

MANCHESTER Edmondsons & Co, NOTTINGHAM . .. .. Manlove, Alliott, Fryer & Co. 

GLASGOW . W. McGeoch & Oo., Schaffer and BELFAST... .. . .. ~ Patterson, R., & Sons, 
Budenberg. DERBY... .. . . « « Handyside & Co. 783 

EDINBURGH... Redpath, Brown & Oo., Thos. Scott. ME cca ae Sumner, John M. & Co.,Manchester. 

BRISTOL —. — Weston, J. D., & Son. GERMANY . . . = Schaffer & Budenberg, Manchester 





OF WHOM PRIOED LISTS AND FULL PARTIOULARS MAY BE OBTAINED, 
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i, a gg LOCOMOTIVES 








Of all Sizes & Gauges, for Main & Branch Lines, Oontractors, Oollieries, Ironworks, &c, 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


“ames PECKETT & SONS, 
__Telegraphle Address: “PROKETT, BRISTOL.” _ LOCOMOTIVE ENGINE BUILDERS, BRISTOL. _ 


- Orn io wEL.Ss & SON, 
ST. ANN’S LEATHER WORKS, GLASGOW, 


























me 

 PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. © 
2 ORIGINAL MAKERS OF OOTTON OANVAS BELTING, and of LLAMA HAIR BELTING. 7) = 
< ul LEATHER LINK BELTING for Rounded & Flat PULLEYS. TAPERED OONE, & QUARTER TWIST DRIVING + S 
0 VL I- PUERTO TE WOR a gh a Ss Os gs Ds Sag v8 NN o 
gt SORE BNE NS Sit AA HASHSEANNNN gs 
ram \//\ a7 VV roy fe 
= eit Ant LL, La i a Lu Ld Wu) - 
zi C/O | : OV MURR ee: 
i seh iat ae ~ aeranns pa enamen ens tetotais better 2 
4 $=— LEATHER LINK CHAIR BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST a TRANSMITTING BELT IN THE aanEr. — —- we 


F.&J. BUTTERFIELD &C0,L™ 


ENGINEERS AND MACHINE TOOL MAKERS. 


MAEKHRS OF ALL KINDS OF 


GENERAL & SPEGIAL TOOLS 


Locomotive, Marine, & General Engineers, c 
Ship Builders, Boiler Makers, 

Agricultural Implement Makers, Textile Machinists, 
Brass Finishers, &c, &e, 


a 


Holgate & Butterfleld’s Patent Mechanical Stonemason, 
——$O——— 
LONDON OFFICE— 
20, BUCKLERSBURY, 
Mansion House, E.0. 
Telegraphic Addresses— -=\ 4 nN 
“FIELD, KEIGHLEY ;" “NOTSUR, LONDON." = ——— . 
i cae IMPROVED BOLT, SCREW, and STUD TURNING LATHE 




















CONTRACTORS TO THE LORDS COMMISSIONERS OF THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS, 
AGENT GENERAL FOR THE COLONIES, &c. &c. 9610 





MIDLAND WORKS, KEIGHLEY. 
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en es, SCUWR)=SsCTHEE ROGERS LOCOMOTIVE 
= AND MACHINE WORKS. 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVIOR. ae 


PATERSON, NEW JERSRY, UNITED STATES OF AMERICA, 


= ecm ea 


BALDWIN LOCOMOTIVE ¥ WORKS, PHILADELPHIA, U.S.A. 


BURNEHAM, WILLIAMS & pls PROPRINTORS, 
MANUFACTURERS OF 


LOCOMOTIVE ENGINES, 


Adapted to every variety of service, and built accurately to standard and templates. Like aa Sp engines of same 
Sand pecicotty inteceneeahie. 


PASSENGER AND GOODS LOCOMOTIVES, COMPOUND LOCOMOTIVES. 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CAR8, &c., 
Dn , WTokRz_K THaoRovvGHuwi:T GvVvUAHRANTEAD. 
= Cable Address: “‘ BaLpwin, PHILADELPHIA ;” ‘‘Ropapura, Lonpon.” 9585 


London Office: Dashwood House, 9, New Broad Street. _ 











Annual Capacity, | Established 4834. 


1000. 

















































MANN ING, _WA RDLE- ‘&_ CO; : 


Makers of Locomotive Engines for any width of gauge, and for all purposes, SS eee Peak Magines up te6 tn, Cpdbiderh Goifourer shivehesks, diouge fa cttshten fo pregeenl 
Ea OF ROBBINS’ PATENT DRIVING AXLEBOXES, Gpecifiontions, Fhotes., and Prices on apgtiontion, and Sgecial Designesent en receipt of particulars of requirements, 2486 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED, 


Head Offices: 49, Queen Victoria Street, London, E.C. 






























STEAM ENGINES 


OF VARIOUS SIZES IN STOOK OR IN PROGRESS. 





SPECIFICATIONS, PHOTOGRAPHS, AND PRICES ON APPLICATION. dn 


£6e3 





























PARKINSON’ 3. vewene— 


Is a Combination of the 3 4 é 
Screw and Instantaneous Grip Principles. "Pp — Al sqm 
These Vises combine all the advantages of the continuous 
Screw Vise with the equlekee ness and economy of the Sudden- 
Grip Vise. Made in a cine eventing > §>- to 270 Ib. | ee 


—LISTS ON APPLICATION. — J. PARKINSON, MACHINE MAKER, BRADFORD, YORKS,” ee 








ee 
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DICK, KERR & Co., LD. Engineers and —- Talrnatonal cibion, 1660-4 
Gant? ( PORTABLE. E 


* SUITABLE FOR MINES AND 
PLANTATIONS. 


WAGONS LOCOMOTIVES 
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KORTING’S PATENT SELF-ACTING 


CON DEN S&S E: Et 


Oan be applied to any 8, and will > an average vacuum of 24 inches (equal to 12 pounds 
sed square inch) in the aust pipe, effecting a saving of steam of a b 50 per cent.; or increasing 
e power of the Engine proportionately by suppl - psn: 12 ressure to it, without an 
cost of wor. in most cases. They can be p position, - will work with overh 
water, or will w their own water u by degen a well or ph source. They can also be placed under 
water in a canal, pond, or river, and can be used as water lifters, raising the water up to Bo ft. high at 
the same time that they give a substantial vacuum behind the piston. 





THIS INVENTION I$ WELL WORTH THE ATTENTION OF ALL STEAM USERS. RESULTS GUARANTEED. 


PRIOES, &., ON APPLIOATION TO 


«§ KORTING x BROS., Enginoers, 86, Queen St., London, 2d EC. 


PATENT MICA GREASE 


SAVES SO TO OO PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES, 


PATENT MICA-GOTTON PACKING. PATENT MICA-FLAX PACKING. 
PATENT MICA-ASBESTOS PACKING. PATENT MICA-INDIA-RUBBER PACKING. 


WILL STAND ANY DEGREE OF HEAT AND ARE SELF-LUBRICATING. 


The oseniats of these peas over teers Somete are :—THEY DO NOT HARDEN IN THE GLANDS. THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 26 per cent. lighter than ordinary Packings. 





Pe) Memmiente ws ne | 

















SOLED PROFPRINTORS AND MANUFACTURERS, 


THE MICA LUBRICANT Co., 


soutTtE SELTELDS, , BNGLAND. (Registered) 


VICKERS, SONS*& CO., LIMITED, SHEFFIELD, 


Mere Office, 28, Victoria Street, Westminster, S.W. 
TOOL STHEHITL OF ALL DEHSCRIPTIONS. 
BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
CONTRACTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
SOLID STEEL ARMOUR PLATES. ™ 
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SMITH’S PATENT INDEPENDENT GRIP . | 


SHAFT COUPLING. 
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COUPLING = face 
IN ONE PIECE. -— 


NO KEYS. 


NO KEYWAYS. 


NO PROJECTIONS. 


NO LOOSE PARTS. 
EASY TO FIX. 


A SPANNER ONLY 
REQUIRED. 
















































GREAT STRENGTH. 


aay 
C7 PERFECTLY TRUE. 








——SMITH'S 
H| PATENT COUPLING. 
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—— SECTICN a2 6.0 = ——- OUTSIDE ELEVATION —~ —— SECTION ar E.F.—— 
For connecting Shafting without Keys, Keyways or any preparation of the Shafts. Peculiarly adapted for connacting Rolled or Compressed Shafting. 
By the use of SMITH’S PATENT INDEPENDENT GRIP COUPLING Shafting need not be put into the Lathe. 

WORKS: PATENTEHES & SOLD MANUFACTURERS. LON DON ° 
THRAPSTON. S Mi IT ba & G ~ AC Comual Buildings, 
Telegrams : ‘Grace, Thrapston.’ m 35, Queen Victoria Street, E.C, 
= ——— —_— ae 
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Cheshire Line Steel Viaduct, } mile long. 





HEENAN & FROUDE, Manchester. 


Designs & Estimates prepared of Bridges & Roofs for all parts of the World. 
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HENRY J. COLES, 


89, SUMNER STREET, SOUTHWARK, 
LONDON, S.EI. 





Single Chain Dredging Grab, 


WORKED BY ANY ORANE. 
STEAM CRANES, ROCK DRILLS. 
AIR COMPRESSORS, 


ENGINES, BOILERS, 
WATER-WHEELS, 





WHITMORE & BINYON, 


} ax 


IRONWORKS, 


MARK LAN 
WICKHAM MARKET. { *ton we LONDON, E.O. . 











_ WESTINGHOUSE AIR PUMPS 


Upwards of 12,000 in use in all parts of the World, 


CHEAP! SIMPLE! DURABLE! EFFECTIVE) 


Ocoupy very little room, and work equally well fer 
AIR, VACUUM, OR WATER. 


Swe cines for Ale ond Vaownn ave Stock, put either can be adapted so 
as, with a given pressure of ree cananaben tecag tees tae. 


ALL PARTS ARE WORKED TO STANDARD GAUGES. 
ATER PUMPS, wor on the same system 
” are =o order. 

















Prices on application te 


THE WESTINGHOUSE BRAKE COMPANY, 
danal Road, York Road, King's Gross, London, W. I. 














JOUNSON d& PHiILLiPs, 
14, Union Court, Old Broad St., E.C., & Charlton, Kent, 
MAKERS of the MOST MODERN MAOHINES for— 


CABLE MAKING. CABLE LAYING. 


STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING. LAPPING. 


RUBBER, 8 SILK, AND COTTON COVERING. 


KENNEDY'S PATENT WATER METER 60., L® 


GLENFIELD CO., LIMITED, 
KILMARNOOK, SCOTLAND. 


fi 
[ t 











a 


























> = KENNEDY’S PATENT WATER® I METERS, 


90,000 IN USE. 
WINE PRIZ MEDALS). 


SLUICE VALVES, AIR VALVES, RELIEF VALVES, 
HYDRANTS, STANDPOSTS, 


AND ALL CLASSES OF WATER FITTINGS. T7186 


R. HUNT & CO.'S 


ADJUSTABLE 


CAST-IRON BEARINGS 





With every variety of sultable Fittings, SLINGS, 
HANGERS, PEDESTALS, &c. 


CAST-IRON PULLEYS, 
Whole, Split, Flanged, Cone, &c., &. 
SHAFTING, COUPLINGS, COLLARS, 
PLUMMER BLOCKS, 


WITH BRASSES IN EVERY VARIETY. 


WALL BOXES, HANGERS, BRACKETS, &., &c. 





COMPLETE ILLUSTRATED PRICE LIST 
Free on Application to 9735 


Atlas Works, Earls Colne, Essex. 
J. B. TREASURE & CO. 


% GAUGE GLASS MAKERS, 
\\ STEAM GAUGE MAKERS, 
LUBRICATOR MAKERS. 
WATER GAUGE COCKS, 
INDIA-RUBBER WASHERS 


" 8, VAUXHALL ROAD, 
LIVERPOOL. 


Contractors to H.M. apathy. 








SAMPLES FREE ON APPLICATION, 
GOLD MEDAL, PARIS, 1878 & 1885, 


GAUGE GLASSES 


EIN.A BEETS 
For Iron, Cast-Iron, Cast-Iron, Copper, &. 


PATENT. T GUILBERT- MARTIN 


“BEACON” 
GAUGE GLASS, 
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SOLE MAKERS : 


DAN RYLANDS, 


LIMITED, 


BARNSLEY, ENGLAND. ————————— 
..'Newton Heath, MANCHESTER. 


Telegrams ; “ RYLANDS, BARNSLEY,” 





H. E. HODGSON & CO. 


Brookhouse Ironworks, Cleckheaton, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


HIGH-CLASS MACHINE TOOLS. 


SPHOLTALIETIAS : 


VERTICAL & HORIZONTAL MILLING MACHINES, 


ALSO MAKERS OF 


CONTINUOUS WIRE-DRAWING MACHINERY 


LONDON OFFICE: 61 & 62, GRACECHURCH STREET, E.C. 


Telegraphic Addresses: { Hodgson, Cleckheaton.” 





9848 





TURBINES 


THE WELL-KNOWN 


“LITTLE GIANT.” 


For any fall from 8 to 1000 ft., and giving } to 2500 HP. 
Made in 77 different 't sizes. 





VERTICAL AND HORIZONTAL 


Ss. How ES, 


HYDRAULIC ENGINEER, 9084 
64, MARK LANE, LONDON. 





=z. G. BONME’S PatTunT 


— TUBULAR CORNISH BOILERS. 


We beg to call attention to the sizes and power 
of these Boilers, showing the small amount of 
space they oocupy— 
= long, bab Qin. diameter, 20 horse- power. 

ih) ad 





Sess! 
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ss 


» 80m 5, 
Testimonials and Prices on application. 


South London Boiler Works, Long Lane, Bermondsey, London 


a LARGE NUMBER OF PRACTICAL wen KEPT ON hse SPECIALLY FOR BOILER REPAI Rename. 9761 


ROCK EXCAVATION =” WATER 


AS USED ON THE SUEZ CANAL, IRON GATES (DANUBE), &c. 


Rock Cutting WITHOUT EXPLOSIVES, and Dredging. 


LOBNITZ PATHNT sSsyYstTuMm. 


Apply, to LOBNITZ & C0., Renfrew, Scotland, 


PATENTEES AND SOLE MAKERS. 






































BUILT UNDER BOARD OF TRADE AND LLOYDS’ SURVEY. 





As supplied to B. NAPIER & SONS, Glasgow, 








Warrington Wire Ro ope Works, L'é 
War Office, Admiralty, and Foreign Governments, 
Head Ofice : 18, Gonnm Piazzas, LIVERPOOL. 
Telegraphic Address, ‘ Wirop, Liverpool.” 





Galvanised Wire Ropes for Ships’ Rigging, Galvanised 
Flexible Steel Wire Hawsers, Towlines, Troi = 
and Running Gear. 





PAPIER-MACHE COVERING FOR PULLEYS 


Increases Output. Saves Fuel and Belting. 


Tue RAPID BELT CLAMPoR STRETCHER 


With which Belts can be tightened in quarter the time 
taken by inary Clamps. 9743 


ww. Ss. DOUGALEZ,, 
Patentee and Manufacturer, RADCLIFFE-ON-TRENT. 


J. GRUNDEL, 


SOERABAYA, JAVA, 
Consulting Engineer -& Importer 


OF ALL KINDS OF 


MACHINERY 


FOR THE COLONIES. 














Representative of 9788 
Messrs. BABCOCK & WILCOX, Lap., 


The Worthington Pumping Engine Co. 


National Oombination 


CHUCK 


With three or four Re- 
versible Jaws. 


The most complete Chuck 
in the Market, 





Also ’ 
UNIVERSAL AND 
INDEPENDENT 


CHUCKS. 


Send for Descriptive List. 9758 


WELLINGTON & CO., Mantrs., 


13a, Queen Victoria Street, London, E.C€. 


PLANS & SPECIFICATIONS. 


Surveying and Superintending. 











C. HOLLANDER, Consulting Engineer, 
9, The Crescent, FORE. xi 





THOMAS BRADFORD & CO., 
LAUNDRY, 
DAIRY, COOKING, AND BATH 


ENGINEERS, 
Crescent Iron Works, MANCHESTER. 
140/3, High Holborn, LONDON. sxe 
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Tanite Emery Wheels 


AND 


Grinding Machines 


Are recognised as the standard all over the world. 





SOLE AGENT FOR 


Great Britain and Ireland, France, Sweden, Norway, 
Denmark, Holland, Switzerland and Italy, 


BURTON FILS, 
68, Rue des Marais, Boulevard Magenta, Paris. 
Cc. W. BURTON, 


158, Queen Vietoria Street, London, E.Tf. 





The trade of Russia, Germany, Belgium, Austria, 
Spain, Portugal and Turkey will be cared for by 


THE TANITE CO. 


All Orders and Enquiries being addressed 
provisionally to 


THOMAS HAMILTON, 


90, CANNON 8TREET, E.C., LONDON. 


Mr. Hamilton is also the only authorised Agent for 
these goods in Java, yam, and China, in the Indian 
= re, in Tasmania, ew Zealand and the Colonies. 
East, and - holds the Exclusive Agency 

for the celebrated 


TANITE MILLS EMERY 


in the above countries, and also in 


AUSTRALIA, GREAT BRITAIN AND IRELAND. 


SOLE AGENTS FOR 


TANITE MILLS EMERY 
On the Continent of Europe (Scandinavia excepted): 


MARKT & CO., Ltd., 


Hamburg, London and New York. 


LUMBY, SON & WOOD, 


IAA ETED, 
PATENTEES AND MAKERS OF 


WELDED AND RIVETED 


BOILERS 


For Low Pressure Hot Water 
Heating Apparatus. 


BOILERS 








For tod 1 Am sm Steam Heating |“ 


BOILERS. 


For en ogi Greenhouses, 


BOILERS 


o poole cpulisings, Be Board 


BOILERS 


For Kitchen Ranges, &e. 


BOILERS 


vara Steam) for Contractors’ 
cultural Purposes. 





GOLD AND SILVER MEDALS AWARDED WHEREVER 
EXHIBITED. 


OLDEST & LARGEST MAKERS IN THE WORLD, 
Full llustrated Lists on Application. 





West Grove Boiler and Safe Works, 
HALIFAX, 





WORKING at London Office. 






the greatest success 
Machinery. 








Gates Rock Ore Breaker 


CAPACITY FROM 2 CWT. gen co nh a 
Chemists, the Labcrato ‘or 
Selo , Cement — at ee 
Con’ rs, uarryme 
any ae 


Creat SAVING in POWER. Adjuetane to any 
princi, tenia S Eeeeherer ackni ledged to be 

i ed in this Breaker ow! ° 
= ea ear introduced into Stone Breaking 


Send for Catalogue, con 
of Contractors, Miners, Railway Lee Cement 


GATES IRON WORKS, ‘)) 
73a QUEEN VICTORIA ST., E.C. LONDON, — 
$8: pez by Btrost, Now, York, U.8.A. 


D.P. ACCUMULATORS. 
Are Lamps and Carbons. 


containing over 500 references 


an ene rn USA. 















STRONG ASBESTOS PACKED COCKS & WATER GAUGES, 


—— Send for Illustrated Lists. 


to pattern or tracing up to 1 ton each. 


EX. CLAY TON, 


BRASS FOUNDER AND FINISHER, _—9099 
1154, THORNTON ROAD, BRADFORD. 









THE “NEW AMERICAN” 


TURBINE. 





o a 
ro 2 s 
c 00 
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=o 5 
=x aj 
5 ° 
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VERTICAL OR HORIZONTAL, 9757 
Illustrated Priced Catalogue on application. 


Wa. R. DELL & SON, 


-|26, Mark Lane, LONDON, E.C. 


St.GEORGES IRONWORKS 


(LIMITED), 
Late ORMEROD, GRIERSON & CO., Ltd. 








|MANCHESTER, 


ENGINEERS & MILLWRIGHTS, 
MANUFACTURERS OF 
Stationary Steam Engines for all purposes, 
Mill Gearing, Cranes, 


Turntables and Railway Fixed Plant of all 
descriptions, 


Wie | Compressed Air and Alr-Compressing Engines, 











ooo 


ee ee 








Lovdon Ofice : 72, Bishopsgate Street Within, E.¢, 





se ApH NeANCESESON 
{ 22) 
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> 


‘WPROVED ss “FINSHERS TURRET LATHE, 
JOHN LANG & SONS, 


JOHNSTONE, NEAR GLASGOW. 
WM, JAFFREY, Representative, 








9859 


Prospecting Boring Machines, 


Tunnelling Machines, Shaft-Sinking Machines, 


AND ALL KINDS OF 


Cement Grinding Machinery. 
HYDRAULIC PRESSES OF VARIOUS KINDS. 





Porter’s Governor for Stationary Engines. 


PRIOR LIST ON APPLICATION, 





Have the Largest Assortment in the Trade of 


‘| PAT TERNS, 


WITH MACHINE-CUT TEETH, OF 
SPUR WHEELS, BEVEL WHEELS, MITRE WHEELS 
also 


FLY WHEELS, 
9| DRIVING PULLEYS AN AND DRUMS 








Catalogue of Wheel & Pulley Patterns on application 
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Charles § Madan & Co. 


Mansfield Injector Works, 


MANCHESTER 





Makers of Improved Automatic} «, 


and Giffard 


INJECTORS|S 


AND OF THE 


“VORTEX” 


BJECTORS 


Bilge, Air, Chemicals, &c, 





SEND FOR PRICES AND| SS 
PARTICULARS. 





For MARINE and other ENGINES 


VICKERS 
NON-CORROSIVE 


ENGINE 
OIL 


A better Lubricant than Olive and Castor Oils 
BENJN. R. VICKERS & SONS, LEEDS. 


TUBES FOR MINES 


Ke 


mpl d a, 
S4: - 













with Loose Cast-iron 
illustrated, 


AIR, WATER & STEAM. 


These Tubes are particularly suitable in Mines, 
and combine 
LIGHTNESS, STRENGTH & CHEAPNESS 
She eet hoe eee 
to 700 Ib. pressure per square inch. 


WROUGHT-IRON TUBES 
FITTED WITH 
Eadie’s Patent Hydraulic Joint for Colliery Pumps 
FOR PRESSURES 










in Ingots, Strips, Wire, Granules or 
Powder containing— 


HOVELER & DIECKHAUS, 
3, STOCKWELL AVENUE, LONDON, .W. 


Telegraphic Address: ‘‘ Analyzing.” 9502 





Ask for our Catalogue. 








BRIGGS BEROS. 
(Late Joseph Engineer in H.M.B.N.), 


Me Patent TUBULAR STEAM & HYDRAULIC 
PACKING MANUFACTURERS 


a ‘ 


Ais the Canvas Packing 
B. C is the wire 
enh a 

a tc Address—“* 


o 
Pa 
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DEMPSTER, MOORE & Co., 


49, ROBERTSON STREET, GLASGOW. - 


VERTICAL & HORIZONTAL STEAM ENGINES & BOILERS, 


ENGINEERS’ MAOHINE TOOLS of all kinds. HAND and STEAM ORANES and 
WINOHES. Hand Pumps. Steam Boiler Feed and Bilge Pumps. Injectors, Water 
Lifters, &c. OAPELL’S BLOWING AND EXHAUSTING Fans. 


ILLUSTRATED CATALOGUE ON APPLICATION. 














SPRULITY. Chain of Superior Quality for Cranes, Hoists, Steering Gear, Mining & other purposes. 
London Office: 60, QUEEN VICTORIA STREET, E.C. ™ 








Northern Engineering Co., Ltd., 


HALIFAX, ENGLAND, 


_ MAKERS OF 


High-Class Special and General 


MACHINE TOOLS 


wn | ENGINEERS, ‘can FINISHERS, NUT 


AND BOLT MAKERS, &c. 


= | Capstan Lathes. Vertical and Horizontal 
= | Tangent Bar Lathes. Milling Machines. 
Screw Cutting Lathes, Profiling Machines. 
Hollow Mandril Lathes, Wheel Cutting Machines. 
Double Stud & Bolt Lathes Vertical and Horizontal 
Governor Ball and Hand Boring Machines. 
Wheel Lathes. Complete Plant for Finish- 
High Speed,Geared & Radial ing Bright Nuts and 
Drilling Machines. Bolts. 
Slot Drilling and Key Bed Special Tools for the Pro- 
Cutting Machines. duction of Shells and 
Screw Planing Machines. other Munitions of War. 
Plate Planing Ma- jal Plant for Brass 
a . Salve & Union Making 
lo-American and other and other kinds of Brass 
Work. ois 


Up to 4000 Ib. per square Inch. 
For Prices and Particulars apply to 
JAMES EADIE AND SONS, 





haping Machines. 








Illustrated Catalogue (to the Trade) on Application, 





{Gas Producers for Furnaces 


AND MOTORS; 
BLOWERS, INJECTORS, &c. 


See Illustrated Advertisement last or next week. 
—_—O — 
CATALOGUE. 


— == 


THE 


Gaseous & & Liquid F Fuel Supply Co. 
25, Market 8t., MANCHESTER. 





_|HOLDEN’S 


LIQUID FUEL 
SYSTEM. 


For Loco., Marine and Stationary Boilers. 
TAITE & OARLTON 

63, Queen Victoria Street, LONDON. 
Td ~~ $0 BRASSFOURDERS AMD OTHERS. 


STIFF & SONS, 


LAMBETH 
LONDON, 


MANUFACTURERS OF 
BEST QUALITY 


FLUMBAGO CRUCIBLES 











RICHARD KELL & Co., Grindstone Manofacturers, 
NEZWCASTLE- me TYNE. 


ESTABLISHED 1 
Jrindetonee oan be made by hand about or turned 
hv machinery. as preferred 


1500 
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RIGBY’S Patent STEAM HAMMERS. 


R. G. ROSS & SON, 


ENGINEERS, GLASGOW. 
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JOHN BELLAMY, 


Engineer and Boiler Maker, 


MILLWALL, LONDON. 





High-Class BOILERS « of all types. 
Tanks, Cisterns, Cylinders, &o. * 
ROBERT WARNER & CO.'8 


WINDMILLS, 












Makers of Water Wheels, Turbines, Centrifugal Pumps, Chain Pumps, Norias, &c. 
Suts Chaff, &c. 


Saves Coal, Pumps Water, Grinds Corn, 


~ aim TESTIMONIALS oN “APPLICATION To — 


27, Jewin Crescent, | Cri pig, LOND, Ba B.C. } = 
Minn aoe gt WALTor-on-THE-Naze, Essex. 


(Formerly branch of J. WARNER & SONS.) 9630 


BOURTON, DORSET. 
—— SPECIALITIES. —— 


Horizontal Engines, 
SAW BENCHES, 


—_—— 









LONDON SHOW ROOMS 


qT, 14, Queen Vitoria St 





THE “PERFECT” HYDRAULIC 
VALVE COMPANY 


27, Moor Road, Headingley, LEEDS, 
Ha 
ve Supplied their wag aaes the first 


E. S. HINDLEY, 


VERTICAL ENGINES, 


GRINNELL Automatic Sprinkler 





CIVES 
ABSOLUTE 
SECURITY 
AGAINST 
FIRE. 


HAS EXTINGUISHED 1200 FIRES. 
SECURES LARGE DISCOUNTS OFF 
FIRE INSURANCE PREMIUMS. 


DOWSON, TAYLOR & C0., Limited, 






Single-soting 5 cot Balanood Stop Valves. bus 
— ASK FOR PRICE LIST No. 7. — 


ieuteadaals 


14, Victoria Street, LONDON, 8.W. 9147 
MANCHESTER AND GLASGOW. 

















TO MERCHANTS AND MANUFACTURERS. 
If you wish to extend your business to America, you will find 
the best place to locate in is 


WEST SUPERIOR, WIS. 


AT THE HEAD OF THE GREAT bp 


AND THE 


Coming Commercial and Industrial Metropolis of the North-West 


The Centre of the Vermillion, Mesapa, and Gogebic Iron Ore Ranges. 
LAND & BUILDINGS, having the Best Lake and Rail Shipping facilities, 
DONATED ALSO SUBSIDIES FOR HANDS EMPLOYED. 

HOMES SOLD TO WORKING MEN ON TWELVE OR FIFTEEN, YEARS’ TIME, 
Monthly Instalments. 

For further information or for printed descriptive or statistical matter, address 


LAND AND RIVER IMPROVEMENT CO., 
WEST SUPERIOR, WISCONSIN, U.S.A. 


aenineineemaien aan 


R. SMITH & i — & Shipbuilders, LYTHAM, 
LANCASHIRE. 











seiaieneaienn 





FOR SALE, ENGINES now in hand : 121 #04 28 Compound Surtace Condensing ; 


stroke i 
Compound Surface Condensing, and various sizes of Stern-wheel and Twin-screw Engines. 





SYDNEY SMITH & SONS 


BASFORD BRASS WORKS, 


WorTiInNnGHAWwst 
(Contractors to the Admiralty). 





PRESSURE GAUGES, all kinds. 
ENGINE & BOILER FITTINGS, 
FUSIBLE PLUGS, IRON VALVES, 
SMITH’S PATENT WHISTLES. 
ASBESTOS PACKED COCKS. 





SEE CATALOGUE, No, 10, POST FREE. 





Telegraphic Address—‘' ENTWISLES, BURNDEN, BOLTON, 
TELEPHONE 68. 


BLEACHING, DYEING & 
FINISHING | PLANT. 


ENTWISLE & GASS, Ltd, 
ATLAS FOUNDRY, BOLTON. 9500 





Bodley Bros.& Co. 


Y 


y 





SE 


(ESTABLISHED 1790.) 
p menieesenmitiwzigas, 
4 and Brass Founders. 
mee Spur, Bevel, Mitre, 
fe =MORTICE & WORM 
ae WHEELS 
\ MACHINE MOULDED. 
TEETH CUT TO SHAPE 
y By Special Machinery. 


Tasca iran ADDRESS :— 
“‘BODLEY, en 
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SHIPBUILDING AND ENCINEERING COMPANY. 


WERF CONRAD, Lid., HAARLEM, BOLLAND. 


(eucéessons =. THOMAS — & — 









_Tmscnarano ADvams ee ie ea = ae 

DREDGERS ‘ EXCAVATORS. 

SEA-GOING. ELEVATORS. 

BUOKET. 

SUCTION, aerres anueEs 

HOPPER. ENERAL 
DREDGERS DREDGING 

SPECIALITIES: | EARTH ‘WORKING 
Improved System of & sae PLANT. 
forwarding Dredged — aap 
Material ashoreove ———[== ea = : -2 CATALOGUES 
considerable dis- © DREDGER FOR THE ENSENADA HARBOUR Works, = %“¢ every other in- 

tances. Shipped from Holland, re-built at destination. formation free on 


application, 





— BUILDERS To — 
The IMPERIAL RUSSIAN GOVERNMENT. The Important REGULATION WORKS ot the River Weser (Bremen, Germany). 
The DUTCH COLONIES (Government) HARBOUR and CANAL WORES of NOVOROSSISK, LIBAU, GOLETTA, SFAX, 
CORFU, PANAMA, EGYPTIAN CANALS. DRAINAGE WORKS of LA CRAU (Southern France), ENSENADA, BUENOS AYRES, 
LUJAN CANAL, ARGENTINE GOVERNMENT, ISLE of REUNION, TANCARVILLE CANAL, BOULOGNE, a 
LA ROCHELLE, BORDEAUX, GALATZ, BRAILA, HONFLEUR, BILBAO, &c., &0, 


Sole Agent for England, W. N N. SMITH, 17, New Bridge St., LONDON, E. C. 














PHOENIX BOLT & NUT CO. 


(WM. M. WARDEN & SONS), 


TRADE 
BANDS WwoOoRnRTH, NEAR BIRMINGHAM. 
Telegraphic Address— MANUFACTURERS OF EVERY DESCRIPTION OF “BOLTS, BIRMINGHAM.” 











BOLTS, NUTS COACH SOREWS RIVETS, WASHERS. 


__HAILWA AY, TRAMWAY, & ‘TELEGRAPH FASTENINGS. -_ 








EDWARD HAYES, Engineer, STONY STRATFORD. 


(LONDON ‘OFFIOE : 12, meow 4 ST. HELENS, EO)" 


MACHINERY 







STEAM . xs constructed for Boats 
LAUNCHES «~~ Wegstcehi Built Abroad. 

Bpeed from 10 to 26 ines and Boilers 
miles per hour. it in Stock. 


BUILDER OF STEAM TUGS AND Tah CHES. 


Speciality in 8 meal STEAM a for towing Barges and Lighters. 













=". Ex. STACEY, 


Heeley Bridge Foundry, SHEFFIELD. 


PATENT STEAM HAMMERS. MSO 


To work both self-acting and by hand, and will 


STRIKE A DEAD BLOW. 


¥F. H. eeiter’s PATENT VAL’ 
has been fixed-on other makers’ hammers Hany ander ret 
saving int the cost of working. 


SOLE MAKER OF THE 0044 
= » WILKINSON Patent Fi PRESSURE BLOWER 7 \ ae. 


FOR CUPOLAS, ‘SMITH? | FIRES, &c, : : 
Its principal advantages are Simple Construction and Small Power required to drive. == 














BOILER INSURANCE 
STEAM POWER CO. 
Head Oto: 67, King $t., MANCHESTER. 


ESTABLISHED 1869. 
CAPITAL .. . £250,000. 
INVESTED FUNDS ... £88,000. 


Boilers and a a Insured 


Em 
ge Seige garish 
Joint Policies Issued. 
Individual Accident Insurance. 
J. P. L, OROSLAND, M.Inst.M.B., Ohief Engineer. 
0, BULLOOK, ‘Asoo. M.Inst.0.E., "Assist, Engineer 
EDWARD HADFIELD, 

Applications for Agencies Invited. 


DAVID AULD & SONS, 


WHITEVALE FOUNDRY, 











AULD’S PATENT 


steam Reducing Tales 


7 y, LAND & MARINE PURPOSES. 


These Valves are extensively 
in use for supplying steam for 
purposes where a lower pres- 
sure of steam is required than 
that in the boiler, 

ALSO MAKERS OF 









9646 








SHIP AND 
BRIDGE BUILDERS, 








WAGNER & Co. 
DORTMUND, WESTFALIA. “°° 





LISTER’S 


“Pocket Notes - 
- on Milling.” 


NOW READY, ONE COPY, POST FREE. 








LISTER & CO., 


Machine Tool Makers, 


KEIGHLEY. 
9831 
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mn UNUSUAL SECTIONS «amarnisi. 











HOW EVERY SIZE OF ENGLISH AND FOREIGN IRON AND STEEL, Telegrams: * *Bamun Tous, Lomo” 


:—“A noteworthy list of 
— coe iphone, and railway pd mc arpa 
nie says :—‘‘A marvellousinstanceof an 
immense collectionof informationfor engineers 
and others.” 9679 
oe te cen tineemmemeniaiiaaiamine 


JOHN BAKER AND CO. 


BRINSWORTH IRON AND WHEEL WORKS, ROTHERHAM. 


Telegraphic Address: “ Brinsworth, Rotherham.” 
SPHOCOrA LIT y. ALSO MANUFACTURERS OF 


WHERLS ARLES ae 


Lever Boxes, Buffer Stops, &c. 
For all kinds of Rolling Stock, with 


Wrot-Iron Buffers, Drawbars & Hooks. 
HYDRAULIC PRESSED BOSSES, ofl 


Axle Boxes, Pedestals, Brasses. 
Solid-Forged Wrot-Iron or Cast-Iron Bosses, or 


PP y: ss Bearing Springs, Forgings, 
MANSELL’S TEAK GENTRES, lam 





OUR LISTS OF 


































- E> | TA LAURENCE POUNTNEY HILL, 


Telegrams, “ BAILEY TOMB,” a Telephone ie. 1550, 




























Stands equally well the highest speeds and heaviest pressures. The best ee 
we, M AGNOLIA Mtetintiewow.) MAGNOLIA. Practically the only 
T ANTI-FRICTION ee FLOATING _ FRICTIONLESS PACKING 
J = M ETAL, AOCEPT NO SUBSTITUTE. PACKING. in existence. 
SAS. Most useful in Reining 068 Demme, es bt coeeee ae Mechanic. It 18 | Fitted to Rods without Removing Orossheads or Alteration to existing ene 





ADDRESS THE MAGNOLIA METAL CO. OF GREAT BRITAIN, 7: Siwontas SvlLpInGs. CROSS STREET, MANCHESTER. 


TELEGRAMS—" SMOOTHLY. LONDON.” “SMOOTHLY. MANCHESTER.” —— AGENTS WANTED EVERYWHERE.—— 





—= 
eee 






















































































HAULAGE PULLEYS. le ° " MORTICE WHEELS, 
{| SHARTING; PEDESTALS, FIXINGS. —— HARPERS LIMITED, 
OUR CATALOGUE 
*" Power, le the Only, complete and | aid ABERDEEN, 
Perfect One in the Worse"! | GEAR WHEELS. SCOTLAND. 
a ——— 
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M. C. BULLOCK MANFG. CO. 


Corner Canal and Washington Streets, CHICAGO, U.S.A. 
SPECIALTIES-— 


BULLOCK DIAMOND ROCK BORING DRILL. 


FOR PROSPECTING AND DEVELOPING MINERAL LANDS. 
HAND & HORSE-POWER DRILLS, for Prospecting in localities inaccessible to Steam Drills. 
POWER DRILLS (16 styles), adapted for Boring from surface, or underground, to depths varying from 100 ft. to 3000 ft. 


— 7 LANE’S PATENT BAND FRICTION HOISTS. 


Capacity, 1200ft., iin. hole ECONOMICAL, SAFE, AND RELIABLE. se 
MURPHY’S CHAMPION VENTILATING FANS sith Mines and Buildings). Instantly changed from Exhauster to Blower, or autem 


vice versed. 
BULLOCK CORLISS ENGINES. GENERAL MINING MACHINERY. 


CABLE ADDRESS: “BULLOCH, CHICAGO,” ABC Code, sth Edition, “Ege eee 
SPECIFY REQUIREMENTS WHEN WRITING. BAND FRICTION HOIST. 9710 


MERRT WEATHERS 


Improved Patent High-Speed pg oe 
‘GREEN WICE 'sSsTEAM.. py EIRE ENGIN =E!. 


























































Recommended for HOT CLIMATES, MERRYWEATHERS’ 

As Supplied to Fire Brigades at— . DOUBLE-SUBSTANCE ” 
RIO DE JANEIRO | CALCUTTA CANVAS DELIVERY HOSE 
SAO PAULO SINGAPORE IS STRONGLY RECOMMENDED FOR 
VALDIVIA SIMLA Use with all Steam Fire Engines, whether 
LIMA HYDERABAD portable or fixed. 

IQUIQUE ALEXANDRIA 1. IT 18 MADE OF FINEST LONG FLAX. 
CALLAO SYDNEY (stutich. 2. IT 18 HAND-WOVEN. 
SELANGOR BRISBANE \ = eee. 8. IT 13 EXTRA STOUT. 

pcg tae ~~” =a _ 4. IT 18 EXTRA STRONG. 











— &66& GorpD MED 
FOR COMPLETE CATALOGUES APPLY TO 


MERRY WEATHER & SONS, Ltd, Greenwich, S. E. 


Ea 63, —_ ACRE, W.C, LONDON. 













MAKERS OF 
N API ER ‘ IMPROVED PATENT 
y STEAM and HAND 
BROS “ : STEERING GEARS 
4 | na tM 1! WINDLASSES, 
e Bl tatu? we ee 
ees f ai - iil ae CAPSTANS. 
ENGINEERS, FOUNDERS, | 7, — a 
AND BOILER MAKERS, me || Dawe 
Works : : ; hi c C RAN ES. 
100, Hyde Park St | ae XI ASH & COAL HOISTS. 
_ Se IMPROVED PATENT END VIEW. CARGO WHIPS. 
GLASGOW. ie eee gy CRANES F by ora 
~w RIVEN BY - 
Launey Gates : ROPE OR SQUARE SHAFT. mh ed 


55, Leadenhall St. ___ and War —* _s646 


® Tu: BRITISH ASBESTOS CO. 

















16, DUKE STREET, ALDGATE, LONDON, £.C. ASBESTOS MINE OWNERS. 
Manufacturers of ITALIAN AND CANADIAN ASBESTOS GOODS, Best Quality.*” 








74 
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SAMUDA'S SHIPBUILDING YARD, LONDON. 

On Tusgspay, Dscemper 6th, 1892, at Twelve for One 
o'clock precisely, at the Mart, Tokenhouse Yard, 
Lothbury, London, E.C., 


r. Bradshaw Brown will 


SELL WF PUBLIC AUCTION in One Lot, as 
a Going Concern, The Valuable LEASES and GOOD. 
WILL of SAMUDA’S gt ay YARD, Cubitt 
Town, E., together with the FIXED PLANT. The 
Premises have a frontage to the River Thames of about 
370 {t., and an area of about 6} acres, with Four 
Slipways, where several first-class armour-clads have 
been constructed for the English and most of the 
Foreign Governments. The Buildings are spacious 
and of substantial construction, adapted for carrying 
on extensive works, and comprise Engineers’, Rivet 
Makers’ Smiths’, Turners’, Boat Builders’ Shops, Engine 
and Boiler Houses, Stores, &c. The Fixed Plant 
includes Two Systems of Hydraulic Armour Plate- 
bending Presses, Armour Plate-planing and Slotting 
Machines, Engines, Boilers, Lathes, Steam Hammers, 
Saws, Sheer Legs, &. A detailed Inventory can be 
seen at the | Ry Offices. The Plan 
Tools, &., may be taken ata valuation in the us 


wa 
The remises are held ges two under-leases from 
December 25th, 1852, and 1859, rire (each 
having 49 years ‘unexpired at Ohrlotinss, 
For Particulars and Conditions of Ss of Sule, with Plan, 
apply at the Mart; to Messrs. WattaR Wxss & Co., 
icitors, 23, Queen Victoria Street, E.C. ; Messrs. 
prey Morris, Crisp & Co., Solicitors, 17, Throg- 
morton ler; E.C.; at the ComPany’s Worzs, 
Poplar, E. ; and at the AUCTIONEER’S Offices, 59, 
Fenchurch Street, E.C.; and Estate OFricg, Mill- 
wall, B2 
ON THE MERSEY, FIDDLER’S FERRY, 
CUERDLY MARSH, NEAR WARRINGTON. 
TO CONTRACTORS, ENGINEERS, MACHINERY 
DEALERS AND OTHERS. 


M-. C. D. Levy respectfully 


begs to announce at ny a honoured with 
instructions from Messrs. Cochrane & Sons, 
Contractors, to SELL by PUBLIC AUCTION on the 
above site, on WepngspAy and TuurspAy, DEcBMBER 
14th and "15th, 1892, at Twelve o'clock each day 
precisely (Messrs. John Cochrane and Sons hovien 
completed their contract of constructing the Tunn 
under aD og for carrying the Water Mains to 
Live ae the whole of the valuable and useful 
PLANT and MACHINERY used in the construction, 
viz: 

A 5-ton Derrick Crane, with 60 ft. jib, wrought-iron 
mt, double. gear, by Balmforth; 8-ton a 
Crane, by Smith, of Rodley ; 4-in. Vertical Pump, by 
Tangye ; 10-ton Travelling Crane; Patent 9 in. Water 
and 10-in. Steam Slurry Pump, by Carrick and 
Wardale; a Direct-acting Air Compressor, 15-in. 
steam and air, 2 ft. 6 in. stroke, by Walker Bros. ; 
Owen's Direct Air Compressor ; Direct-acting Hydrau- 
lic Pump, 8 in. steam, 1} in. plin rs, 2000 Ib. pres- 
sure, capable of throwing 800 gallons per hour, by 
Tangye ; Direct-acting 6 in. steam 3 in. water Hy- 
draulic Pump, by Tangye; two Davey-Paxman’s 
40 HP. nearly new Tubular Steam Boilers; 20 HP. 
Vertical Boiler; an -ended Boiler, 36 tt. by 6 ft. 
Gin. ; 20 HP. Portable jler on wheels, b oumpee Ses fire- 
box; Ruston & Proctor’s 20 HP. ditto 
able en. by Robey ; Twin Cylinder Engine ~ 
electric light, convertible into an Air Com ressor ; 
Tangyes’ Diagonal Pressure Pumps with double @ phan: 
gers ; Patent Twin Cylinder Air Compressor ; Direct- 
acting Lg Air Compresssor, 15-in. steam and air, 
2 ft. stroke, by Taylor and Sons; Tangyes’ Diagonal 
Pump, constant pressure of two tons; ten 
18-in stroke, 7 in. diameter Hydraulic Rams, * with 
valves, and tested to a pressure of two tons per inch ; 
fifteen 20-ton Ship Jacks; two 30-ton raversing 
Jacks ; two 100- ton Ship Jacks by Tangye, one 10-ton 
Screw Traversing Jack ; two ‘‘ Brush” Dynamos, each 
for 50 incandescent lights 16 candle- oe uantity 
of electric cable Fittings and Lamps a Accumu- 
lator, about 30 tons of 6 in, and 9 = o> ee se 
Pipes and irregulars; 1200 ft. run of 8 Rails, 
several tons of 1 in. by 6 in. turned Bolts, cael tons 
of cast and a Scrap, four sete of Iron Blocks, 
from two to twenty tons; several sets Weston’s 1-ton 
Differential Blocks. About 10-tons Bar and Rod Iron; . 
two Scott, Son and Watts’ Patent Steam Winches; 
about 8 tons mild steel ae, wrought-iron Air Lock 
worked at 40 Ib. ——_— riron Air Lock 
by Cochrane & Co., aor? y > * two cast-iron Air-lock 
Door Frames, 4 ft. by 8 ft. 9 in., flexible alr connec- 
tions ; EF ewog | of 4 in. Steam Valves, 9 in. and 6 in. 
Stuice Valves, large ee of Hydraulic Tubing by 
Russell and Sons, Limited; 3-ton Orabs ; Anchors ; 
noah 6 tons of Chain, Barge and Hand Pum 

; Lucigen Lamp. About 2 tons of L , Various 
a * quantity of cast and wrought Pipe; a | mene 
blade Steam Digger; Hemp and Manilla ape 
Cement; about 1 ton of Washers; about 5 owt, 
Metal ; four Logs of Oak, 18 in. by 18 in., 25 ft, = 
Useful —— Navvy Barrows, tanks,” several Oil 
Caske, Tanks, Stocks and Dies, Vices, Drilling 
Machines, Portable Riveting Forges , Smiths’ Forges 
Anvils, Sledge Hammers, Bench ices, Smiths’ Tools, 
Cross Out and Pit Saws, Traveller Wheels and Axles, 
complete Hearth and 





Grindstones, Hand Winches, Workmen’s Portable 
Huts buiit in panels, 50 Wool "Mattresses, 60 Bolsters 
and Pillows, pairs of Blankets, 50 Windsor Chairs, 
Stoves, Utensils, Office Furniture, Iron Safe, 


ey ded Press, a Square-ended Pontoon, 40 ft. by 
and numerous miscellaneous items and effects. 

On view the day preceding and days of sale, and 
Catalogues to be obtained at the Temporary Office of 
the Auctioneer, on the Works; or at the Princi»al 
ee y of the AUCTIONEER, Strood Hall, Rochester, 

ent. 

N.B.—The whole of the Machinery, Cranes, &«., 
will be under steam during the days of gale for the 
better inspection of purchasers. 

al trains at es 


Oonveyances will meet 
Ferry Station. Luncheon will be provided. 


Eavard Rushton & a 


AUCTIONEERS AND VALUERS, 
18, NORFOLK STREET, MANCHESTER, 
E. R. & S. have large experience in Valuations 
and Salea of Engineering and other Works. Plant, 
Tools and Machinery throughout the Kingdom, 











40 | Solid 3 Lory Ingots by improved machinery ; also 


ates 7. 
9606 air olen 


P & W. MacLellan, Limited, 
° OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY WAGONS AND CARRIAGES 
OF EVERY DESCRIPTION. 
RAILWAY IRONWORE, BRIDGES, ROOFING, &o. 


Chief Offices: 129, Trongate, GLaseow. 8547 
Registered Office: 8, Gt. Winchester St., London, E.O. 


Leet Edwards& Norman, Ld. 


PUMPING MACHINERY. 
BREWERY, VINEGAR, AND CHEMICAL PLANT. 
Works : 366 & 368, Euston Road, London. 8956 


Beaves & Stevenson, Photo- 
Printers of Architects’, Engineers’, Surveyors’ 
and Contractors’ Drawings in Black, White, or Indigo 
Lines. Tracings neatly executed.— 8, Princes Street, 
Westminster, 8.W. B 


N ew and Second-hand Stone 

Breakers, Concrete Mixers, Mortar Mills and 
Portable Engines can be had on Hire—the money paid 
se Sega g purchase if bought in three or six 
months.—S. MASON & CO., Stone Breaking & Grinding 
Machine Makers, Brandon ‘Street, Leicester. Y 907 


G eamless Steel Tubes. —Com- 


plete PLANTS for Making Seamless Tubes from 














a 


for La id, Butt Weld, and Bedstead Tube 
SAMUEL PLATT, King’s Hill Foundry, ae 





rawings, Plans, Tracings, 
&o., executed with Accuracy and atch, on 

~ oe ype terms, » bY MESSER and THORPE, Mecha- 

nical and Gene | 8, Quality Court, 

Ohancery Lane, W 

M. & T. are meee practical Engineers. 


Boze Grinding. .—The Best 


MAOHINE ie the DEVIL Ltenarpeeteaer nt 
—_ a or shreds almost any materia! 

in stock.—_THE HARDY PATENE 
PIOK CO., Sheffield, England. 


shaw’s Wrought-iron Pal. 
a g 


the sronget, a, aenpesh, an best to > mae 
an marke 

Quick delive: ven. Illustrated 4 list, oon 
ing rules for ‘cenemiesion of power by wheels, m belle, 
ropes, and , free.—J. BAGSHAW & SONS, L1p., 
Sateen, Batley, Yorkshire. 9691 


Vauxhall Donkey Pumps.— 


Over 12,000 of these well-known Pumps have 
now been manufactured and sold by us the 
last (nineteen) ym. These Pumps’ still maintain 
a ety price, efficiency, and 
et the are competitors which 
e to time arisen since their first intro- 
duction. A tango stock is always on hand from which 
orders can be promptly executed.—ALEX. WILSON 

and CO., Lrp., Vauxhall Ironworks, London, 8.W. 6200 


(Gloucester Railway Carriage 
ET as 
:) 8 an 

See Ineetrated A Advertinenent Jhet week, page Toni 


R. Y. Pickering & Co., Litd., 


Manufacturers o 
All classes of RAILWAY WAGONS, including Oil and 
Acid seg, 0 
All classes o Railway Wagon ountings. 
Do. do. do. Wheels and Axles, with 
Wheel Bosses, either of Cast or Hydraulic Forged Iron. 
———_ supplied for cash, on purchase-lease, or 
simple hire. 8612 
hiet 0 Offices and Works - pm near Glasgow. 
ch Wor Airdrie, near Glasgow. 

















$ per week. 


TO IRON MANUFAOTURERS. 


To be Let, “with Possession 


early in Be wred ‘THE ASHTON VALE ROLLING 
MILLS, near B: 
These > aedenry aa well-situated Works are now 
4 + son amie g = * ane. with 
ving up on on ‘ebruary, with a 
view to concentrating all his — Mills at his 
‘“*Pontnewynydd Works.” They are fully employed, 
and have runping ——e of twenty years 
rolling Sheet Iron of large 
e Works consist of Forge with twelve Pudding 
and te Balling Furnaces, one 50-cwt. Steam Hammer 
and Train of Rolls, with Shears and other appliances 
complete for rolling Bar Iron. There are also five 
Sheet Mills, operated by four massive Horizontal 
High-pressure Engines, and each of the five mills has 
the necessary Train of Bar Rolls, Cropping and Sheet 
— with Heating and Annealing es com- 
ete. 
The production is about 167 tons of Finished Sheets 


The Steam Power for driving the Works is gene- 
rated from thirteen syne which utilize the ‘‘ waste 
heat” from Furnaces, and two Firing Boilers. 

The Works — the Colliery at Sahin Vale, and 
are connected with the Great Western Railway by a 
Siding, and by a private Tramway to a Wharf on the 
Avon, opposite Cumberland Basin, Bristol. 

For further particulars apply, The SECRETARY, 
AsHTON VALE IRon Co., Ltd., Bedminster, —, 





Keer tional Opportunity. — 
Two excellent adjoining ROOMS to BE LET, 
‘dirt cheap,” in Victoria it; every convenience. 
Suitable for engineer or architect.—Apply, by letter, 
GORDON, Albany Buildings, Westminster. B 346 





The Cradley Boiler Company. 
Established 1879. 

MANUFACTURERS OF STEAM BOILERS 

of Steel or Iron of the Lancashire, Cornish, Vertical, 

and other types. 


Flanging, Drilling, Welding, Riveting, 
by Special and mproved Machinery. 


Galvanizing Baths, Annealing Boxes, Water Tanks, 
"Buoys, &0., &e. 


A 884 
CRADLEY HEATH, ST STAFFORDSHIRE. 











Ag gency in France.—Société 
DETUDES ET DE as 
D’USINES.—Paris, 7, Avenue Trudain 
Directeur Général: V. DAIX, Genculting’ and Me- 
chanical Engiheer, Chemist, Chevalier of the Legion of 
Honour. 7 Diplomas of Honour, 16 Gold Medals and 
84 Silver, &c., Medals. CENTRAL AGENCY for France 
wat Material, 1 Avperaue and English Merchandise in 
ection with Metallu: y. Ming, Building, Engines, 
Chemical Products, Gas, city, &c.; ina word, for 
everything appe ‘ing to the practice ofan Engineer. 


Spurr, Inman & Co., Lid., 


OaupsR VALE BOER ee, WAKEFIELD. 
Boilers most suitable for India and Boilers for a 
Lightitig Plants. 








Re asp pees conn ptt 
J. SAGAR & 
Engineers, Halifas,’ Yorks. 444 





Boise all Kinds and Sizes: 

Pg nn x Tube, Multitubular, Loco.- 
Lancashire, and “Field” Tube. — 

GRANTHAM CRANK & IRON CO., L1., stam 





eAshbury RailwayCarriage 
T AND men my on ate 

Mani of i 
RAILWAY CARRIA AG sof every WAGONS, TRAM- 
pale aaa RAILWAY IRONWORK, 





and Whi Axles, Iron Roofing, Girders, 
Turn’ Water lumns, Wi 

fravelling and itches, 

&o., &. Wagons built for or for defe 
\ gipalieanaeaad Office: 1, W rs, | OLAR 





[the Oldbury Railway Carriage 
AND WAGON COMPANY, Limited. 

ay eel ae. 
Oupsury Worgs, near BrrmmeHamM, Manufacturers of 
RAILWAY CARRIAGES, WAGONS and TRAM- 
CARS, and every eerie ion of pape pe ben 
Se eno See Seen ares © posted of 
Railway Wagons for 


Chief Offices— 
OLDBURY WORKS, near BIRMINGHAM. 
London Offices— 9417 
7a, LAURENCE POUNTNEY HILL, E.O. 

dig: Midland Ry. Carriage 
we ween COMP. » Limited, 

of RAILWAY G TRAM: 

OARS. 3. WAGONS, and RAILWAY IRONWORK of 
every descr uilt for erred 


ion. Wagons bi 
— or E. JACKSON, Secretary. 
Offices : BIRMINGHAM. 
Benth Wer Werke: Ant Axsry Wo 


Mrm.anp Works, 
RES, SHREWSBURY. 5667 
Surrotx Hovss, Lavrency Pourrmsy Hr. 


e leben »politan Railway 
yg & —— COMPANY oe 


— a ingham, Successors to 
‘RIGHT and Sone Ms Manufacturers ot Railway 
way Cars, Wagons, and Railway 








Bolles ! Engines 1! Boilers !!! 


tock in London of ev des- 
es FOR 8. tor Hi HIRE ; also 


Plummer Blocks, Machin &o.—F. BO. ath 
London Boiler Works, Long g Lane, Borough. Boilers 
repaired by practical men only 9760 








i ocomotive Soak _Engines 
neato. an al. Bane ay 3 ” Laren 
» ie ere 
of “ Se ODGERS F PULLEYS” (ogiste Re Entirel. 
Wrought Iron. See Illus. PO ag my page ne 64 
I ocomotive Tank ines for 
leries, Con- 


poe Line Traffic, Short Line, 
Toon ‘Works, Manufactories, &c., from a 
raprirepaiiaton apted to sharp curves way 


bar Sac eaed envasoe 








Locomotive, _eo Works, 
Gateshead-on-Tyn 15% 
WHY are IRONFOUNDERS so naa: ? 

Labour-saving devices are the best means 


ora GREATER, and 

DING SAND MIXING 
ad Arh e at ONE-NINTH cost of 
other systems. A month’s free trial given. 


J. BACSHAW & SONS, LTD., 


BATLEY, YORKSHIRE. 9800 


wer. | VALVES! VALVES! VALVES! 


CHEAPEST AND BEST. 
TURNBULL’S SAFETY, STOP, CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 


ALEX. TURNBULL & CO., BISHOPBRIGGS, | r. 














Terms en Application. _. 
See =| (RAILWAY CARRIAGES and WAGONS built for 
MISCELLANEO upon DEFERRED PAYMENTS 2 
— ENDING a hapan te ot YEARS TT BALLAST, 
num 
Sten me REP TTY and other WAGONS to be LET on HIRE.’ 
ler Maker Manufactory ORES, 
—5: eer Lignneed Var of Machinery, BIRMINGHAM. 
nt Street, Glaagow 94 Branch Wagon Works—Gruat EasTsrn Rar.way, 
cae made out ae required. PETERBOROUGH. 600 





JOSEPH C.PLATT, 
GONSULTING ENGINEER, 
WATERFORD, NEW YORE. 


Engineering & Manufacturing Examinations 
and Reports, 9656 


VULCANITE 


Harsvre Inp1a-Russer Coms Co. 
Lonpon WareEHOoUsE: F. WINTER, 
138, LONDON WALL, WOOD STREET, E.C. 


EBONITE. ~ 
PALFREYMAN’ 


Is Manetactured expressly Oil Tempering and for no 
other It is a pure Hydro-carbon Oil containing 
Rentiee 3 animal nor vegetable matter. The desirability of 
using a ‘o-carbon Oil for tempering purposes has 


EMPERING -- 


long been appreciated by the very highest authorities, 

but, heretofore, everything of this kind has ignited wh 

heated by the hot metal owing to the low fire test. It is 
the lowest priced Tempering Oil of merit made. 
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Sent on : approval. Delivered M'chester. 





W.H. PALFREYMAN & CO CO., MANCHESTER, 








SUPERSEDES ALL OTHERS. 


' ONLY ONE QUALITY MADE, 


PRICE 1s, PER LB., DELIVERED FREE. 


JOHN DEWHURST & SON, 


ATTERCLIFFE ROAD, SHEFFIELD. 
PUSHING AGENTS WANTED. 9813 


BastFerry Road Engineering Works Co.,La, 


MILLWALL, LONDON, E. 











id Medal, eee See 9588 





Telegraph; ‘VALVE, GLASGOW,” 9564 
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AULIC MACHINERY, ENGINES, BOILERS, 
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“INVINCIBLE” Patent Centrifugal Pum) 5 for Breweries, Paper Manufactories, dc. 


WILL PASS SOLIDS WITHOUT on CHOKED !!! 
val THE MOST EFFICIENT PUMP IN THE WORLD. “i 


AWARDED HIGHEST HONOURS AT THE PRINCIPAL EXHIBITIONS 
OF ALL NATIONS. 


SUITABLE FOR ALL INDUSTRIAL PURPOSES. <0) 


JOHN & HENRY GWYNNE, 


ENGINEERS, 













yy HAMMERSMITH IRON WORKS, W., and a : 
E> 89, CANNON STREET, LONDON, E.C. a= 


“Gwynne, London.” Telephone 1544, 


Patentees and Sole Manufacturers—ALEX. CHAPLIN & OCO., Cranstonhill Engine Works, GOVAN, GAnee. 
ALL COMMUNICATIONS to be ADDRESSED to the WORKS, Helen Street, GOVAN, GLASGOW. 























Tuckstrenuine Packing 


ARE ONLY MANUFACTURED BY 


ce c RY POUCE & CO., LLIMIETED 
y, - 116, CANNON STREET, LONDON, fo* «; 
Wwe AND AT LIVERPOOL, CARDIFF, NEWPORT, BARRY, SOUTHAMPTON, DUBLIN, AND MELBOURNE. eC gy 


AR ”” INDIA- RUBBER, LEATHER & ASBESTOS GOODS. S= 


FIMORES SEAMLESS COPPER TUBES 


—— FOR —— 


PAPER MAKERS’ ROLLERS. 


EARD. STRONG. STHRAIGNT. HROoOwenyD. 


From <. ro 24" Dra. 


Used in the Construction of the Largest Machine ever made. 
Time has proved them to be the very best. 

















FOR PRICES AND PARTICULARS APPLY TO 


ELMORE’S PATENT COPPER DEPOSITING CO., LTD., LEEDS. 
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..* Sow Rooms, & StorEs aT 


j MARSHALL, SONS, & CO., L™'= 


BRITANNIA WORKS, GAINSBOROUGH. 


Address for Telegrams—‘‘ dinemiash, GAINSBORO’.” 


‘UNDERNEATH ENGINES. a 
High Pressure or Compound. 


ABLE 


NEWLY DESIGNED FIXED 


{ ENGINES. With Loco. Boilers. ENGINES. 


HIGH-CLASS CONDENSING 





BOILERS Jama 


OF ALL KINDS 





OVER 


ee MADE anv SUPPLIED. 
and SEMI-PORTABLE _ 
ENGINES. 





ENGINES 


Gpeceny. gauipped for 


With Proell’s Gear. ‘MACHINERY. 


ss i 
| | EOF RAPA Vea ta we 


ELECTRIC LICHT = 


DOUBLE-CYLINDER ENGINES. Sula,” 6 eat, "ee 
application. 


JACKSON’S PATENT 


21,000 Engines WONG & —_ NGS TEA MACHINERY 


i 0, FARRINGDON RD., i 


Telegrams: “ ENGINE, LONDON.” 
a¥D 


1, LALL BAZAR, CALCUTTA. — 


Telephone No. 6648. 


NEWLY DESIGNED VERTICAL 
ENGINES. With Loco. Boilers. 


CIRCULAR SAW BENCHES 
AND CORN GRINDING 


current prices, 


German, 


High Pressure or Compound. 


MACHINERY. 


Illustrated Oatalogue, with 


English 
Spanish, 

on 
2529 LOCO. 








wens 
ADAPTED FOR— | 


MACHINERY 
ENGINES 


EVERY CLASS. 


GPUSIALITIES. Never Gums. 


IO YEARS IN USE. 


Never Freezes, 


Pure Hydrocarbon. 


7 GOLD MEDALS. REGISTERED BRAND. 
Free from Acld. 


Prevents Corrosion. 


ENGINEERS. 

IRON FOUNDERS, 
| MILL OWNERS, 
RAILWAYS. 
GAS WORKS. 
WATER WORKS. 
PAPER WORKS. 


Body Superior éo | SHIPBUILDERS. 





MarineOylinder0il 
Marine Engine Oil. 
Dark Oylinder Oil. 
Gas Engine Oil 





Olive, Lard, or Rape Oil. 
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PATENT ROLLED 


RAGOSINE & CO,, 7, Idol Lane, Great Tower St., LONDON, E.C., Sole Importers & Manufacturers. 


8 SHAFTING= 


CONTRACTORS. 
SPINNERS. 


COLLIERY OWNERS. 
&e., &e, 9390 





BU TLE ’s 
RPATiIMN IT 


FRICTIONAL 
COUPLINGS. 


The Kirkstall Forge Oo., Leeds, 
SOLE MAKERS. Pad 











ESTABLISHED 50 YEARS. 





SAMUEL CISHER & CO. 


(Deacon, Maxwell, & Dore. 


Partners. ) 


NILE FO UNDEY, BIRMINGHAM. 


ar” 


sigs qo re 


SMITH & COVENTRY, Lo 


KNOWLES’ PATENT KEY-SEATER. 


SMITH & COVENTRY Sole Licensees and Makers. 


SEVENTY KEY-WAYS 
5 in. long x § in. wide x y, in. deep can be cut in 
onmMm=z Hou nhR. 
All to standard measures, either parallel or taper. 
LARGER MACHINES MADE. 
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IMPROVED SELF-ACTING MILLING MACHINE. 


respectively 4, Bt oD. The Satter size is a 
vi e repre- 
sen’ above, and Row | — and heavy 
machine, capable of taking heavy and broad 





cuts. 














oe sen eT eae: aioe ——e 
Printed by the Proprietors at their Printing Offices, The Bedford Press, 20 & 21, Bedfo 


Bedford Street, in the Parish 





GRESLEY IRON WORKS, 


CCC 
PATENT STUD-TURNING AND CHASING LATHE. 
WITH eee sree TH D!AMETERS 
in fifteen different 


Pe ong eo oul a a oe Engin 
niin. idemeiie 





MAN COMES TEE. 


London Offices—SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, 
Continental Agent—A. JANSSENS, 31 bis, Rue Bichat, PARIS. 


"7 MODERN MACHINE TOOLS. 


BEVIL AND MITRE GEARS 
CUT THEORETICALLY CORRECT 


To the Involute form of tooth, u uaa pitch 
diameter, 1} in. pit ons 
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